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Field of the Invention 5 This invention relates to novel

phar macewvbeallwisgef ul conpounds, whi ch conpounds are weefgB20a%00138i bi t ors
of protein or |lipid kinases (such as inhibitors of a nmenber of the PIM
famly kinases, e.g. PIM1, PIM2 or PIM3, or FIt3 inhibitors). The
invention also relates to the use of such conpounds as 10 nedi canents, to
t he use of such conpouTRKLVZOLO [4), &+ B} BYRIDINDERIVATWES vi vo di agnosi s or
treatment of mammalian cells (or associ ated pathol ogi cal conditions), to
phar maceuti cal conpositions containing them and to synthetic routes for
their productl on., 15Background of the Invention The mal functioni ng of
protein kifilgldef t‘?kg’)e“F'Q“t he hal | mark of nunerous di seases. A large share
of thesoncogenes and proto-oncogenes involved in human cancers code for
PKs. The enhanced activities of PKs are also inplicated 20 in nmany

non- mal i gnd¥ft 'BYRESR eelatescle £8"Ye RNYMASPWiicRHX-ESelyl SPRIPAYNGE, Wﬁ'ﬁhl i al

adenormat 0jofpol Ay BRSiseful %%Uﬁlﬂb‘fdr@ 0P BRSAS 0P JipiB KBS '(s'i:chva%slﬁh'ib%rss moot h
cell proliferation associated with atherosclerosis, pulnonary fibrosis,

arthritis %lomamiesREghe iRIMsTamy fHoasess aidgi M1, s?%%s‘?fsp's%a Pe&itdnosis. PKs

are al so iiffwbitor&t edrHen mv@ﬁmmmstoowafé@n@l fHeORSe atdsiidh CBRpBHs! BL1 cation of
Vi rusza and 25parasites. PKs pay al so lglﬂé a major role |n t he pat hogenesi s
el

and d ARRAMGRMESYS, n@uﬁhéd%?jeﬁfeﬁﬁ‘fh gemapwisdler 4n VFfGPr in enndaln visPerence to
PKs mal furmégn%isn@mfresﬂnﬁr@guf ahbAhaH8E cél%r (bnsws%e&teo&ﬂaﬁmé i nion in

Chem cal Bi oI o y 1999 459 - 465. 30 t he protooncogene

act i vat ed BPIHNInE PE%(E@?FH’“W PB%‘p(’@PQﬂﬁ F%a'ﬂ'ﬁﬂe@?@t i2pA tei eyatele Mol oney

muri ne | eysqet for\thditisroduddeNULY) that induces T-cell |ynphonma [ Cuypers,

HT, et. al, Cell, 1984, 37, 141-150]. The expression of the

pr ot ooncogene produces a non-transnenbrane serine/threonine kinase of 313

resi duss, Bdavklgrsimbofthéilasitichomai n consi sting of 253 am no acid residues.

Two isoforns are known through alternative initiation (p44 and p33) [Sari s,
CJ. M et al. EMBOJ. 1991, 10, 655-664]. 5 PIM1, PIM2 and PIM3

phosphor yl e rrmmhalonm@ubstﬂraﬁeﬁws kinddés qPRs) P ahé aRInialik CHNR@hefdgegENESI S
and progréjsm on. For exzfvBh Pl M1 phosphorylates inter alia p21 Bad,
n%)rge%f Y

c-nyb, CddSEBEES N 1a1aes €gONGagrEes aRd” Rrotosgencgpenes ingped ithem 2005,
280(7), 6hathahlchhcerstddé &a‘rwm &hhbRgkd akmmwa PR arbilsFhifiidatB@nol ogs
have en .descri bed Lfsqﬁ/ D. Biochem Biophys. Acta 1998, 1442, 274-285;
Fel dméh, J0 manygron-mpaligiiagt diseases, syepgs bf?@“ areste? ngeeipipsiapfagibaland Pl M 3
are respe@deu@hytoS@%p@w@o%‘Vmed@rrttar@aiatoﬁ@ Bkdfigkisat vdsb@apdnitRtaced | evel .

PIM1 is mai .expresse is, and cells of the 15
hemat opoi é‘{?'@ 'é & eﬁ"?s[oﬂa%ge ‘é’tth Hat ef\%ﬂef%'s mPulmQnagy, fibrosisg thiliss, C. ;

Verhoeven,gl&erulbﬁ@;kl&ﬁs add poBBéui‘rchal\/Q{enoQQénd Be@tbnost)OBKs 2dte H264;
Bachnmann, 2003,.37, 726- 730.

6115]. Pl WR"C@E% gﬁmﬂamaéma.?0@85998.%?u'ecﬁewuf@,e*ﬁ?t'efsio YiHsS% ARl ducer s and
Act i vasor spacésn@s P miap talsonlay Bansier iols inahe frathogesesisaatt BeWidhnearpr essi on i s

i nduced by t oki.ne 20 signalling pathways such as interleukins (IL),
gr anul ocyt% %F%% 6%"’86# SH%rg'ti nul ating factor (GWCSF), a- and
y-interferon, erythropoietin, and prolactin [V\ang, Z et al. . Vet. Sci.

2001, 2, 7-179 een Ilcated in oma devel ment .

| nduced egf%rrgs%qn%@é?flw%cg?w%s%ﬁ UPHEP909" Qﬁf@gﬂéﬁ% RemiY '8t ﬁ%‘lroegl se to

i ncrease tGerenhOpiumcie GllerioarBiuogyo®90s3, sispBueser, M et al. Nature 1989,
340, -63; van Lohuizen M et al. Cell, 1991, 65, 737-752]. PIM1
functions in cytokine signalling pathways and has been shown to play a role
in T cel |l RiRveliopthenprofd@rbogette, attivatéd dy. nitvB® bucdrBR8 virdy, (PEG'MPQS 5359;

Jacobs, H. 190 059- 1068 30 thro h gpl30, a
subuni t cé’%ﬁ%rﬁ??% f coéélfzqﬂfyd?ur eI & o'kﬂ?gﬂ'?‘%m% '"dél’E‘??rr s the
transcri ptyngrhonzciCaypS$AHT . atcalc@sl/, 1084] A7014e5@r ol i ferati on of

henat opi oetic cells [Hirano, T. et al. Oncogene 2000, 19, 2548-2556]. A
ki naseactive PIM 1 appears to be essential for the gpl30-nedi ated STAT3

proliferation .signal. In cooperation with the c-nyc PIM1 can pronote
STAT3-nedi ated cell 35cycl e progression and anti apoptosis [ Shirogane, T. et
sl., immunity, 1999, 11, 709-719]. A M1 also appears to be necessary for

| L-3-stinmulated growh in bone marrowderived nmast cells [Donen, J. et al.,
Bl ood, 1993, 82, 1445-1452] and survival of FDCP1 cells after IL-3
withdrawal [Lilly, M et al., Oncogene, 1999, 18, 4022-4031]. 5
Additionally, control of cell proliferation and survival by PIM1 may be
effected by neans of its phosphorylation of the well-established cell cycle
regul ators cd025 [|VbChIZUkI, T. et aI J. Biol. Chem 1999, 274,
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103, 1869-1875; Gaidano, G et al., Blood 2003, 102, 1833-184]. Thus, the
strong |inkage between reported overexpression data and the occurrence of
Pl M1 nutwoizongioiga4cancer suggests a dom nant rol e of PrirAGB2011/000233
tunori genesis. 5Several other protein kinases have been described in the
literature, in which the activity and/or elevated activity of such protein
ki nases hahe hexgressitpl icfaties protshnsegsrs ;Srucm:eas a:ancretranémerabrahm I ar
manner to Pl Mé, PI.ME and tP%M 3. idFor i gsé anc Fl t% Ki.nase . (FMS- |

tyrosi ne REARYEregninekigase ol 31 tegidyss. ipgy 'E%ra maip, capeisting udl ng

| eukehm g $Btamihe dpldenesidans. Two &sfbﬂdrmsnyrehﬁs@@ﬁQHﬁ)ubBldﬂ_@maﬂvé Hgla_hoﬁatl en} s,
so inhibito ma u t t tients. Smth et a
report ed a(ﬂjlg?'%g?ﬁié?rﬁaﬁf@' ﬁtS%o[t:I&ﬁb ﬂhgg gggpg 1t 3 and provi ded

clinicél responses in tested subjects with mninal dose-related toxicity

[ the' t 1 SUMRBRIVGR ST A BOPSSO e A aibslEe IR P 81 act v

in treati rcgnaarrmgenén‘ué antnprograssion. NFoe exataple g PIMATUSHaspharglatusaintepdel  ( Edwan

et al. g 0 (2004)) OTher constant peed to
provi de ala{@Mt B@g gﬂﬁg ?;gﬁé%é %ﬁ‘cff")gﬁgl B Ci%h LB?T?? 8 %’rptép or lipid
Ki nases, anp2005,Q8047)| §130a61 37, bod seferkenfid\dited thirén? and/or Pl MB, and/or

i nhi bi bors of FIt3. Such nodul ators are expected to offer alternative

and/ OIJ i nproved approaches for the managenent of nedical conditions

associ at ediwd PiM-ddidnvalbgs bavd/ beerebiescribed [Bayjtelv Dt Bisthehl BidohyEl Mt and/ or

ot 1 or - publ PRRel b0 ALreRs TTTAR < ehe Pt BELLPERT 2888 T noe RE 8%k V1 be
t aken as anMez kngWiMBoarsEaspddiatly S5B% alure®nderitisalparkivef at e &hiabe of the
art or is corrrmnégs@ﬁzral kno t he tt%ﬁat nment o

edge.
targeted 18y F° 4 Bl Wﬁge)%ﬁ?séegnlﬂo YN, tefily 3¢ c et"gp@et hat has
t he eflbectheofatopnieticf system \{\Mtkkerspeldj f Newtj@r gt Atizinecu| eBro'uWats ace linked to

current ¢ etrRecE  AUEHI TR Mol 2BE s LB p B SeR el col 1o

(e.g. becadmey, c'lhémtptl.rﬁoetwn haedl Bibke 2905 an 7ab-780 &«i1b]. PiM-mexpessibs as  wel |

o1 ot ve 1§ pryjiideed B TS O 3rabEnc S gl ARl SR e e y

as conpar échnsgiptibhefactond, candl aPIM-ar gepressien gs mslucimsd:yl bethyheytekinafter), may

have e of, uci ng_si effec and al so have th beneflt
t hat 2@”% %Ehé aé%‘&%%cg%%n %rrgteal 1H<rbs If_},e%{?%@a{yé? ?3050838%? i“7 . The
| att er maystimolatiog rfaetbs«()GMe(dSIE)e i ahel gfiftedérsn, Eptlorepoietin, |emdapmllamn goal of

current o t,0 t herapies (e.g. ones that are

sel ecti Vel)’fﬁg}_ﬁg%%{% #eg%{:%? 98?4 ?pgul d De pointed out that several 10
different nolecular targets may exist that are linked to certain di seases
(e.g. cangg) im t

smal | nol gFﬁMITehggs)\%%gﬁ g&gﬁ 'm %W(a% éﬁéerﬁ Wd{uﬁg% rr?%gélgo one

t ar ge3 nolRiMeil @ndohhbdpmmommgera d-lrriybesmetglsmltceomnraaset a'regetmc(ebeemf one that

|| [ ti diff t
oney . 15 DmeHomabRAES el RE b1 O MR E81588 A0Ca PRI AN REARENT. & K1 1T B e
appl i cat| @h Gath, 989 088%4 73B3bA]. HiIMdl fusetidnstir cytakina Stgnaﬁizglpepwavdlanes whi ch
may be usef y'begﬁ sHERh fAgERY tasrofeqngrR&%xPaeF% ngewasc ﬁmﬁefSét% @ns@tﬁer

di seases l'inked to antagohi zin I's no SCl O0sure of
tri azol opylPP8i ‘h76§33t4&ét353r dacpbs sbet alt JENII1 999 H9&n10ﬁ&%8ht Signellibg posi ti on,

d t, .t : Ki
i b for Hope IS bl DR 1o, ERREP BRI WEBYRRBNE 8.3 scl ooes
vari ous biastisites tha tpossipbtion Hactor KiT&ATSoanthean ldaddo rtbe polfdmtiomanit |y rel at e
t 1,2,3 d
0 [ HefrafgRlrt 4efs bl #1 8E5, oRBoeE éggrs 15 %036 3588) G0(ROUN S

di scl osed t n as ase | nh gan p app Ication EP O
773 023 diastiveoRids1 \?@PB@J’QS!O bﬁ@ﬁeemf@l too o apthd- mgﬁla@QGBTmT& prebiferatigni nter alia
cardi ovas i r. i S I docunent

o [1 2. 3T ErPL8eBFATERen BN ol P 1 o B oPleR ST R il a3

di scl 88ed CVﬂérFé@@fea%Olk|andsa§1tlﬁnmtb$l§ dPRirogaoe| ht et plat lrrtmmltypa@%tﬂappl i cation
WO 2009/ 038847 di scl oses conpounds that may act as potent antagonists of
the CCRO receptor (and therefore of use in the treatnent of e.qg.

i nflammatory conditions). This docunent relates to aryl sul fonam de
conpounds, including those attached to a triazol opyridi ne. 35However, the
specific triazol opyridines disclosed are unsubstituted on the pyridine
ring of the triazol opyridine bicycle. Further, this docunent does not

di scl ose that the compounds nentioned therein may be useful as kinase

i nhi bitors. 5|nternat|onal patent appllcatlons MD 2009/060197 and WO

NSNS T PN AN N o o o



therefore of use in the treatnent of certain cancers. However, although the
5,6- fused bicycles may be substituted on the 5-nenbered ring, such a
substit uend 20s/memessarily substituted with an al kyl ene powica2y11/d6083ch
patent application FR 2 915 199 di scl oses various 5,6-fused bicyclic 5
conpounds, including triazol opyridines, which may be useful as inhibitors

of the en27509€71@rmmcyblsglay§pedir§|to béms&séwo) |La31€(|mmafeatgrbwﬂtﬂh®oaei de
hydr ol ase (rcj? t her ef o

re nma eusef |nthe re nt. of e.g. pain.
This docu ?{fo"& 8@’6 ?’aﬂte?ﬁ”%ﬁoi“ﬁét t?ltea'c 3n§% E)%“%E"éfzﬂllangs ki nase
i nhi bi t or sunf bhEDCP els sfae uBHMithardwal g_us,ch/p@esl Drtogesedobocrel es in
whi ch theAE) ]Ag ered ring is substituted wth a carbonyl group attached
to a non-a 3?&1 "het erocycl oal kyl group. I nt ernati onal patent
applicétion WD 2009/ 140128 di scl oses various bicyclic conpounds, which may
be usef ul certain se 1 nhibitors. this 15docunent does not
di sclose AIUDER! p;??'i‘t&?'r?g%&' ?‘ﬁﬁ&F%‘&f‘i%ﬂéP”ﬁ’é‘}/ BHPMreE Be HBE8007/ 104053
di scl oses nd@dnsmfatsbpmsﬁhmlaﬂmﬂméd&ell waﬁlf&hwbeb@yaéeégulatar% ddek8
i nhi bitors, and ther fore of in the treg%rrent of nmetabolic

di sor der s,IMOGURUKLs ob§§| f"y/cf %\8 e”f‘m 9% ddtu 8886 AW sc| ose
t ri azol Op)éﬁm(h)lbe’_VVAH’ID[)[\/\:Hh?% idt ali l@blﬂﬁf BidpHYs. cmaacmmgsw% \m'LsH)totrhe

red,ri i S.SuU itu on a nitrogen atom w omat.i ¢ grou
Pnter 0t | GHFP RV SR EoB T 0drSisus! oA s R Cepbelih SPTRR bl cycl i
25conpoundsructvte aid mayschptionabfeguiafisn k{oikas §l. etk PEBSIett. bweever ,174-hi s
docunent Ic‘ir)a?s not disclose triazol opyridines. D sclosure of the Invention
30Accordi ‘to the invention, there is now provided a conpound of formula
1, R4 R3-N R2/\/N wherein: 5Fe represents aryl or heteroaryl, both of

R A A T A A G
i( ndepdg(iegteln)altdsrmlmm%ﬁfmnhwactel@(éh)d @hoh&trabﬁyhattpsIﬁ(dﬂdt@m@bré-ﬂeq&lrkd’fqr Cl_12

e.g. -8). a et er i C a roups ar

opt Lonal 1 PP e RieR e YorbPiieies I vefleul-2dl wet 865 8-, -nom
ang Q), aﬁgyn fuhGn ibesaquired iy ebf(uihhtcvdaalllc&ﬂéa]iddcm g::w:ess mrresmtsggaal lijb
substitute n nor e, subs ents se ro ;. or an are
li nked togséf“ﬁ'é?s'? elI-8?1" "GP ¢ %;Lﬁ'%'?aﬂ'@ Ini %%%rpugirgﬁ%z‘%fommcé'ﬂnt hey are
necessari Igartateltsamwedmstratefsmf RI-1 havestbgendehtified - sRyyeetireda pvetdl eolgr oup,

200pt i ana lyplﬂ)gt ai ane furtgt%%%hetero%g/om se ect ed from nitrogen,

sul fu dooVg H’mcelcd e L G I A LS '(‘(f)e I$UMY2hd to a second ring

that is elther a 3- to 7-nenbered saturated heterocycl oal kyl group
cont ai ni ng.,one to four sel ected _from ox n, . sul f nd
ni trogen graeeqrgpg%qglp%?yﬁ% 'Hﬁﬁﬁ'ia?? Ea%ﬁ?en grséde@Bn%/tga?edzgm él#e’!r%fb?
sat ur at ed tms@@wamecmrwmgq PIM- 1adveuaspttew.@i %dtafgetéd)tohﬁe BIE&TDIRTeade

Sl oot o UM EaRt ot PaarorCar AR b N gniizer e oo By 196G E = 1Y

z?é(lg)eéfmswemm&édMOQ%wﬁb)mmens@po&eh|takeé FePefpredsetiRi) 2) p- zind/ OEI
or an

each Rx .d‘d‘é’]&%cé&#@er %%}Cgrsseﬁfyéhrﬁ%?%@ﬁ ?Prd ﬁeéjgﬁfyltﬁpeslo?ﬁkmﬁ@ t oget her

any two ndeukadjizcRuh, M.etns.;.ofatdee Reisr 20033631 8070868 &aemnan, ®gef B, €. form ng

a bridged sLLUEING) 60 ¥67-371:

30 For example, chromosomal translocation of PIM-1 leads to overexpression of
PIM-1 in diffuse large cell lymphoma. [Akasaka, H.et al.; Cancer Res. 2000, 60,
2335-2341). Furthermore, a number of missense mutations in PIM-1 have been
reported in lymphomas of the nervous system and AIDS-induced non-Hodgkins'
lymphomas that probably affect PIM-1 kinase activity or stability [Pasqualucci, L.

35 et al, Nature 2001, 412, 341-346; Montesinos-Rongen, M. et al., Blood 2004,
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5 (Cconprises a second ring that is either a 3- to 12-nmenbered saturated
carbocyclic ring or a 3- to 7-nenbered saturated heterocycl oal kyl group
cont ai ni ngoane/tos4iour het er oat ons sel ected from oxygenpamgBwivogsa, and
whi ch second ring is linked together with the first ring via a single
10car bon atom common to both rings (i.e. formng a spiro-cycle), all of

whi ch cyclig3, 986010875, dRfidahedGbyt dihsiddddoeacref 1653-a841. ﬂbus HestRpl onal |y
substituted by one or nore substituents selected from= =NOR/b and E2;

15R3 and PRKAGRI OSBYREEN [GRPIRE IVEEBRICSRiPAr B3jananst the §Gﬁ§qu1¢9e<?ft Pllect ed from

hal 0, - CN,miRbtionsdRZancePBuggestdNa BémiRanarke of@lmﬁﬁﬁtunﬂéené&sz R 3, R 5 and
Ri 6 i ndependently represent hydrogen or Cl (e.g. C1 al kyl

optional |y substituted by one or nore substituents selected fromhal o and
20- ORN:S Rrse\emwtpsotemd(mea h@rle Bl dasdrivkd O tHeORGratufe SHIWHidH weed by one
or nore ha%ﬁ fal n@ 5R7a qtg i nde endently represent hydrogen or Cl.6
al kyl opt iH4EM @0 Wb%FY"ltﬁ? @8“‘6") rf‘é’crc‘)rp %P&"HSGBF‘@V%PS% 'mB'!i?@F?dQﬂ and Q

i ndependendidaases Bt tdhceRh &8RHIaPHRAREAD thfnn PUS0arREPIRA-B:

hal o, - CN, - NO2, - N(R10) R, . . OR10a, .c(=y) _Rl0a,..c(=y) _OR10a, 30
-C(=Y) N(Rwa) Rl1la, _c(=y) N(RlOl ORllc -0C( Y) RlOa _0OC(=Y)-0R1a,

-0C( =Y) N( moﬁ)lrﬁlérite FRSkiBASD RS - Ilk@@('os\ﬁe(mls%aﬁ G@B%%@fhl tard@? Q%ﬁ%lﬁm a),

- N( ngg) Y)Rlla !%Rlzg%% Qi la, N(Ri 2a ) c(=y) N( Rwa

-NR12 (0)%@?%3'”%& BHIDIR( R1lbR) Sﬂfiff&?'@@('t))am(mfhmaou& 's,(iwaloa
_SR108, _sfmu) patiéhas, sbmnr@&ﬂorazf allt:kmka bB @EEUPBFa0 8lidpatichdi Emitrpdt er two

gr oups 35are 0 nal I¥ a E %/ one or npre substituents sel ected

from=0, e Mi‘ﬁaﬁl alpig thay | s’ arRFlte rinpiRRr ofaF {3 apdinprevidedctivifali wo gr oups

are opti orrakd»qnssslhattetstgdeduth]yctenmr@rmmﬁ Sodesieldtete nbscig e BBb@dvdlr om E4) ;

each Rnc I@gﬁb %@t%ﬁy ﬁg) esents, on each occasi on when used herein, Cl-12

5 al kyl, C %9 whi ch Iatter two groups are optionally

substilﬁut ed by one or nore substituents selected from=0, =S, =N(R20) and

E5), aryl gqr. . oar whi ch ps, are opti onal | y substituted

by one or rBh'Eﬁ‘?ﬁtr?%/yu%’%? bedise eft \A?H‘%ﬁ)&# nfReaeaioRnas Mey1evand | R12a

i ndependertidey $teVre&EBE, effyttigach t@@ﬁﬁ@lmay\hﬁﬂmmﬁgﬁbrﬁﬁf Alich, ey agen, Cl1-12

al kyl, heterocycl oal k t r oups areo tional |y substituted
by gne or MY %%*HE?FYO&&%@W@&%@%@’W&MB 5B Qéb and >I;5) aryl or

heteroaryl (which latter two groups are optlonally substltut ed by one or
tuents selected fro rel ev &?lr f Ri a, Rlla

nor e %@bSt'l;h (i A 86“7)
and R 51€ 5@ ATt ed %Pfc’é’ eﬂtefrl?t'f’?\@ ShE05g § SHPBRHCTS: om (i .
1, 2-rel at Icﬁrmdﬂelp)ormpldtl()n&ﬁeenSnd partic@ay hnbitérs @MPAoNPIAEARd/od PIR- 1N a

roqui si e APl Bemar £ ot YRRy B Sreneth ofenatbeiing. (2 o 4.

to 12-) 2Gmgrbénpdved ngppro@rxhesn&trl Yhee Onamageivitgit 0Bfe raEdical’ eomtitiohioat ons

het or ont ofteyoBP ot gt R sl GRR=ta eplik S b SuP i) s P [

cont ai28i ngrote lomasesr e unsat urati ons (preferably, double bonds), and which
ring is optionally substituted by one or nore substituents selected from
=0, =S, =N(R20) and E7; 25 each EI, E2, E3, E4, E5, E6 and E7 independently
r epr esent stheolistimgcbr discassion ofihem appa@nthe ipeibnpublished document( in) K4,

(ii)Cll i %Ays by one o r sub it nts

sel ected fF gklhé%'og(fth gf& tnecg?%atdyt %?%en Foan Eﬁﬁn@?de gh% 7 groups,
for exanpldecometlis barta;fthplstajecmﬂpm areorgs cmmnntgbegraakr&)mdgiached to the sane
or adhgcent carbon atons, or on aryl groups when attached to adjacent

carbon atons, may be |inked 35together to forma 3- to 12-nmenbered ring,
opt i onal | yFoecdine é[iemnrrg\tcnﬂe:aocernmrgete@ ghegrapiesare detdtming) moresatportabt. ons

of ror e sutet I dFwfes S8 dee AERAER, Ednflid, iR RbRAR e Rk b penaent 1y

r epr esent thatnaredivked de dghongrowém andied cheireganesis. Such therapy may be

g?alv? Ngmd?‘gg%ﬁe%&@kﬁ@ﬁfgw% %gw @&:&ggsﬁgm&amful to

normal cells (e.g. because chemotherapy has the potential to kill normal cells as

4



0C(=Y) N(R20) R21, -0S(0)20R20, -0P(=Y)(O0R2)(0OR21), -0P(OR20)(0R21),

N(R22) C(="21, ...N(R22)g_yyDR21, _N(R22)c(=y)N(R20)R21, NR22S(0) 2R20 ,
NR22S( 0) 2MpRB0)e2sks - S(0) 2N( R20) R21, - SC(=Y) R20, - S(0) 2Re®;GB26R209233S( 0) R20
, 10 G .6 alkyl, heterocycloal kyl (which [atter two groups are optionally
substituted by one or nore substituents selected from=0 and J2), aryl or

het er oar yl wéngd eéhdeaédsareu?wmrgé HhRISalsy ﬂreqaétltﬁét&b?ét@tlﬁéiaptéétrﬁ gy by one or
nore substi ents sel ecte fromg%) each Y i ndependent|y represents, on

each occasTUFihdheud daahdpdpiha o a'”éargeﬁﬁZ@‘ol?F”'el\m@@ sglgEtiyehn ga

i ndependerﬁdm'par@d)rcesﬂnar mormraeaﬁdge@ceagsla@ruedeﬂﬂswﬁ@embﬂé@l may Ghvé al kyl ,
heterocycl Ig% u(gn é | atte e%} gﬂroups are, opt]j onaII}/ substltut ed by one
200r more t? Plit R feducing Side ifepisoRdy May Riso-fgve teytenstit gt e8taiRyI  (whi ch
| at t er 5t wospgeifitRanédre captbeotiahtey (S0 Skidctiedd. DFheORBtePMaJORGUSURISS | t UENt s

sel ect ed frgm JSéé 'g h R20, R21, R22 and -23

1- (i ndepefid¥sft ¥ ?epﬁi%sent on each occasion when used herein, hydrogen,
Cl.6 al kyl, heterocycl oal kyl (which latter two groups are 25 optionally
substi tut \% @ne olrF e\ms)ubstr tuents selected fromJ4 and =0), aryl or
het er oar yl ? i 9P ? Sepe90d! byl sacelpaists fe Peveion tarastedinerapiesdeisy one or

more Substcbrtels&ﬁétsar%eé@émeéb f rothis) Pdspedt! .tasrhbureeéeepsarmedp&nrmafsé%%%r R21 and
sanme atom adj acent atom

ttach
(| e WZ(‘;@‘?rgm B‘r‘?ngeﬁf‘lﬁf "i‘fsgttsgmé?ccﬁ’fgijtt'ﬁtarﬁr‘@k?%° SeBANtiseAses 8%, i.e. in
al,3-rel actanOélShll—m)Neber bhalmsbly @Qﬁ'tdﬂ@Fedi& |fff9fh€re(p9 eg a|s<Prﬂﬂl mblkéuid he
ma% be attach a 4- to 20- (e.g. 4-

reqursrte ni t

to 12-) meto %{hg ﬁﬁ%%b?tfe%%& "‘Qé‘é’ﬁﬁhét? 99§ terqet @P'eﬁﬂ?éoh'ét'@}‘tah% ons (for
exanpl e, |d1fférédl ibletulbotatdedsise itbak thaywiRLkigREy haveheselts ofardhting @)

het er oat o(;g‘ selrdect ed 35f rgfo r}? g en, nrtrogen and sul fur), optionally

cont ai ni ng"BREMEAS8rR O FALSISN 8PF)ons (preferably, doubl e bonds), and which
ring il$ optionally substituted by one or nore substituents selected fromJ6
and =0; ch J2.. J3, i ndepen resents on
each occasfo rﬂ&%ﬁ pé]t s 2RP R, %61 é% 8%5/13" (RN a?ﬁ% ﬁlaDB cation

het er ocyclwel 9@/088470!1)dnh alfiscivise Ghteatia marzolepﬁldmess wh&:hl n‘na';i Bé ueyfupge or nore

bstit t | d dent |
oo esent anEASEmEt ol 3 TRABR iuatES obn Shel GtaeR  TReRod) o,
-0R50, - am‘tﬁ@onl%&g CRExr HoW&er, thefe=¥ a)oN(ifRB) Il of trlblé(ﬁ&i&/)rl@(ney)tﬁhre

5(0) A8 ore Bty g BT e T SBEBLR T B B Gk RSN 6 at on

15 each r therdmmmredslmayeqmre@anﬁesasomnwrnmmwsil OImterhgtibndE @atdmer ei n, =0,

=S, =NRG3 or .= R52 and , R53.i ndependent!ly .repr esents
on each oc g‘facljr(r)%or? 098@?%%3’?& SRSV YIPMR Ry Clis cqn "'I?a?’rhﬁ’ﬁr?%nal ly
substi t ut e@cbmeormasrndtmrmmbsmﬂytratam ® ped slotaediof4, B6)pytitinen,nor @R6 and

att acnba (he P Otn SR BT dildselingBi s KBl Rty cner 1o rorm & 3. to

8-nmenBéred ri ng, optionally containing one or nore heteroatons (for

exanpl e, i ready be. present t er oat ons
sel ect ed férlgzé 3}3 aoht aﬁ%c{%ﬁé@%ﬁﬁ?@@# g'rsjﬂatl;e(‘)‘c' Ya%’Hg%f‘&C'lfoW Ny one or

mor e unsatfor gsé ormsre(apln@fﬂderab!/q cactheMaiseulbo didspsesan dHomeverh thenegrsr so optional ly

30R00,  ReqshguRED FA FERLRR AN 2 AR Tol e B e g o B e
opt i onal | yogusnds disdesddytheren aﬁrkimeenmleSo atons, or a pharmaceutically
accepggbl e ester, amde, solvate or salt thereof, provided that when R2
represents -NH2, R3 represents -CN and R4 represents hydr ogen, then Rl does
not repr edetatatioral ipstent aprigatidreYMd 2009/038847 ciisciosep oomdsyndsshatrragy armi des,

ool vat o S| g8 oo A ad 14 bl ©CHR LR Tond FeHE o RUEGAAP of L e,
and base Jd@ainedinofsgla: smﬂqmmatogmqogdmlys)be Tinder eledurbgntc calatesittooayl neans,

for exa”pls‘ﬁlf%nﬁﬁé‘c[:brﬂﬁo%s, hEGEINGCithsd” Aabh&f BasP tfr|8£d]%£jr!d%eeonpound of

formula I wth one ‘
However, the specific triazolopyridines disclosed are unsubstituted on the

5



10 equival ents of an appropriate acid or base, optionally in a solvent, or
inanmedumin which the salt is insoluble, followed by renoval of said

sol vent, wo 28a/@16@di um using standard techni ques (e.gPCIGB2ACIINN23BY
freeze-drying or by filtration). Salts may al so be prepared by exchanging a
counter-ion of a conpound of the invention in the formof a salt with

anot her copyiidfie- Hie) of teY trazaBY RNt biRgcld. 1BstHer aiMis dbimex cdRRg®tr esin. By
"phar maceut i cal I){ accept abl e ester, amde, solvate or salt thereof", we

i ncl ude sa¥’t<o%5t thHl athfa CRMPPYIIS| {PeRtinss: Hisrein e@eyr ke giselifli e &inaghd sol vat es
of phar macighibiterel | y acceptabl e esters, am des or salts. For instance,
20pharmaceutically acceptable esters and am des such as those defined
herein may be nentioned, as well as pharmaceutically acceptabl e sol vates or
sal ts. SPhanteestishbic Patant agsipbidise Veot eoso/eew canadeswih biwd/csspounds of

t he inventi.oa are also i.ncluded. within %ﬂe scope, of the invention.

Phar maceut #RGPisy VaB®UScJmnazppYidazgingbesed,aad daidagelotinsingalockasss t he

i nventi on ¢eypdudds oforegsd me NN @PdendkingseC RHOREIS tAGWe2RY thedB

appropri at cg‘r ouE,Oqfor ex%g,gl e apwgcl,d group, converted to the appropriate

ester or afAYEenESe R LABIESO tATQIARYAURRY cal |y acceptabl e esters (of

carboxylic acids of conpounds of the invention) that nmay be nentioned
inclu optionally s tji.tuted . Cl 6 Kyl , -10 30 aryl and/or C5-10

aryl - %%_6 %%’S‘ﬁq-a%@? leé)@.e}”b 8P eedles %’%@“%C%@étﬁeébwg dfi BRs (%% ar boxyl i c
aci ds of ceugeeusBiss ol I'Aishd, Gt epa) distiadesa)ydnerdrephinefie thdtisd fyle t hose of
the formul a Cé% [}KRZQ Rzg i n_whi ‘fh Rzl and Rz2 indgﬁendentl repr esent
opt i onal | yPERHNG dUAZ0PPEIIIReS; 38 (el 8s 1gpriainy triazojopyedings dhemsehess

al kyl ene- . HRWwefeer & Yocher®t @desy hotgaietipsurt Ny pragtide dppiddtionest the t he
context of such ghar ﬁace F‘i cally acceptable esters and am des are not
cyclic, e PMRYURERMERHASH N hched. Further conpounds of the invention
t hat nigy be nmentioned include carbamate, 5carboxam do or ureido
derivatives, e.qg. such der.ivatiyes_o .Sting am no functional groups. For
the pur pos%éroB?aqT H’lage'\t RRRIEFUSR, Eﬁhgr Z?'g?d@% B}Sg‘&?%s"aﬂ'f’“%cﬁ?ﬂﬁ’ﬁHEgs'of t he

i nventi on iacladiay sbicyaisd, uaisidh winkafi be tuvefus cayp eoftfcotrbighin ersakingNfactd The term
"prodrug” of_a relevant, conpound of the invention includes. an onpound
that, fol | JUWPIRY'De a@”@rthﬁg‘:@ﬁt 8an°§eé@ﬁji HF%t'Pa&rF@H‘,g iesg'rrﬁ?rglﬁ’éﬁ?%/%‘%d in vivo
to form t hdiseasesjpoHmivaver, athise xper innaimy akblatesdit erinabydlic asampoiundeid Wi thin a
pr edety m 1 e a. . Wthin a dosing, interval of between 6 and 24 hours
(i.e. @gon@(gydc{'% P%ol?ﬁpotugﬂ%s th3€ I ﬁs %?Z%{%”‘i(}%ﬁ’damga%ﬂpyﬁ‘ﬁ%ﬁ, Yhe term

" par ent er apyfrobugbyrimiditesat This donomentesisaldbes aotnsugglestithat thestdmpounds ot her t han

| adm ni.strati.en. . Prod ds of .the i ti b d
by moai fyi W PR A pe B o RP Bite o8 boun i n such a vy ¢hat

the nodifications are 20 cl eaved, in vivo when such prodrug is adm ni stered

to a ma I j ec T i fi i i¢cally are achi eved by

synt hes mhge?@?@{%%fp@% mc%ﬁ%@%ﬂﬂ” V\n% g&g%ﬁu@s@%%e& Aaltiol b'?’ch‘dr ugs

i ncl udéd cosppapoudds tfat triag exhibidatiivity astvertiedtmoghimadeasing factamamtagorssts f hydryl ,
car boxy or .a0,0 i he ipnvention.is bonded to any
o oup. t nat oy e 50 4R by 3G 8RREBESr Biehiif o P HEMSLRRISHITRERY! | o o,
sul f hydr ylstresaristatsd dinessasbenst agrmopd disspasidepelyion.Exblopkes, dfiis pr odr ugs

i ncl ude, o 1L t t f r OX

functi onalbdjcigc}J @’[‘fﬁ% H%erg eréﬂsattegﬁgu%gycﬁf cgglﬁg% ﬁ‘%ﬁ%@‘??&ﬁé‘f’sg'r@ﬁ@%? OKL acyl

deri vat i veRyrapynginesirin athidhathest-meabered ring)fray met ibensubstitpteddwitrgan may be

f ound 230e. m&g%%gdegaar d, H "Design of Prodrugs" p. 1-92, Elesevier, New
Yor k- Oxf ord ( . Conmpounds of the invention may contai n doubl e bonds
and may thus exist as E (entgegen) and Z (zusammen) geonetric isoners about
each i ndi vj Aau - K4 } V., al 3 raced by
t he corrpo\tj”r}%g‘?ZJ ct)'f) q?hgétg?tﬁ\%g@??%on. 9%Dli@t’éc 87?2%%%03?%"530?? 5266 t:uge ound of

t he i nventhiensli¢ mommeunds dkataartowhl poterdiatl use as fTulks ddnaseniphitithess eng- and
trans- forfBrerdit & eg@rnat?sqaeaaﬂ&trqf&Hgaﬁ.%aa&%.e%weo& bOUIfSHe Blel N 0 Lhe
scope of the 1nvention (e.g. single positional 1sonmets and m xtures of

posi tional isonmers may be included within the 5scope of the invention).
Conmpounds of the invention may al so exhibit tautonerism Al tautoneric
forms (or tautonmers) and m xtures theféeof are included within the scope of
the invention. The term"tautoner” or "tautoneric form' refers to
structural isoners of 10 different energies which are interconvertible via
a |low energy barrier. For exanple, proton tautoners (also known as
prototropic tautomers) include interconversions via mgration of a proton,
such as keto-enol and im ne-enam ne isonerisations. Val ence tautoners

i ncl ude interconversions by reorganisation of some of the bonding

A o~ S - o o . o



35 In the structures shown herein, where the stereochem stry of any
particular chiral atomis not specified, then all stereoisoners are

cont enpl avedoam@ié4acl uded as the conpounds of the inventcoGcB2WWignne233
stereochem stry is specified by a solid wedge or dashed |line representing a
particul ar configuration, then that 5stereoisonmer is so specified and

defined. Tdm NHgy Bé sLbRIRES SR e 5 RERRBred iR YUK aSdubbitueise! vat ed as
wel | as solvated forns w p ceutically acceptabl e solvents such as

: th phar
wat er, et H‘&ﬁ%‘?s,a”%Yr?d‘b?tH\éteF’i"‘Rt@,a”a‘ﬂgﬁ‘?rie TS'®Wnt ended that the invention enbrace
bot h sol vated and 10unsol vated forns. The present invention also enbraces

i sot opi call y-1 abel ed conpoun f resent invention which are identical
to those fé%ri‘ctheﬂatﬁgtr EPW{‘T:B%?H Sj%o? ?{g}eq?gc‘jﬁ's 950 @H@“%P’%ﬁédé{'?)’ﬁi[éc are

repl acéd kympousds MdaiigGiagslopyridiice, WRiSE nody baLaseflbadinABROrsdifftheer ent from
the atom c _mass or masig[wnb r. usua(Mq;;tfou d %n natuyre (.or the nost
abundant &HEYTBURANTETY Y&?"&T_“Pﬂ?ﬁ? )oﬂgﬂmo atthn?”%a?“f‘ EuMIO'33om or

el enent agrFApEYbhd BRrdiGicahay Bé BsefaNt et edt@envdfiely. Palnh erniC@R@nht t he
conpounds of the invention enpl ary isotopes that can be incorporated

.. EXx
into conpdiPABs"Vr MEREPN HRALADE oFPTRAUNER MY S0 BRIV AS HERASEgBRIDIRSr bon,
ni trogen, Fuheenthis2 eBompRooHly, diblobel |5 6uteti BRycled i whrkhad isodi ne, such
as 2H, . 3H, 1lc, %3C,.140 ,.13N,.%50, %70, 18, 3%$ 3%2, 35,,, .
18F, 38c1,marpkared 4 g sEAstitded iwith 2 FabeRyligEatin S1qchee ted RABHBIANG of the
present i mesrbeye@valgl groupt hose | abeled with 3H and 140) are useful in
conpound and for substrate tissue distribution assays. Tritiated (3H) and
carbon-14 (140) isotopes are useful for their ease of preparation and 25
det ect abi lihteynatibnkiit pstent appisfatibritWon 2000M40EXBY idiclos6O1\RIABESs BIGJRIIAS
deuterium g .e., 2H n@_}/ afford certain therapeut h% advagt a%es resul ting
from gr eatQFPREPIH M B12YHbT U ”[ as gernain ipases DYIdersy | PEWRE t NS fe or
reducdd daivageentdpesmenaintisse miadolbsyiieihegny be preferred in some
ci rcunstances. Positron emtting isotopes such as 150, 13N, 110 and 15F are
useful for positron em ssion tonography (PET) 30 studies to exam ne
substr at e Inteaetibodl  patentpapphicatibs OVa@Pi20ar Mp4dsa elisebseo npeivas bigfclié he present

hoco. dr ccPRBel oo raY ¢ Fatii Bkt Muftenand LRESPR Soadefta °1° by
Z(g),_2(b_)use2i(10t)1_eam?btlﬁ_édt) l);fl me;ﬂébgmlcidtsdrdirsrs,Exut?m?be&bbeit;ed!iabebteé.owhislb%/ | abel ed
subst iyt ut i an_j sptopica a ed reagen or ,a nan-ji.sot opic abel e
35r eaggnt .dggEmF%tssd%S? E'%? dgsélogﬁe ‘#&88{'”‘%{% %qug?esgr'gtfld%‘:??s\ﬁgéf@’ qyi s the
upper | i mdompbubdeeinrvetiicfedhedefiembdrdibnirgg is subgtitted Shraanigbgerchtemwithi , when
there is 3, SUf%r}wia Ciaﬁrlrééﬂnunber (i.e. a mnimumof two or three, as

C

appropri at ém)ar atons, be branched- 5 chain, and/or cyclic (so
formng a C3_qg-cycloal kyl group). Such cycloal kyl groups may be nonocyclic

or bicycli y rther. br.i r en there |i.s sufficient
nurber (i .Igt.e ?}%ﬁ%ﬁ% ﬁ%t%mo% PP Ib‘%ﬁ?n O\#\/%g%ggg/ﬁlféé%ﬁsdisc §&h ISP PIEYC al so be
part @ycl icompSunds, altigh mgy bepsefuiys &inaee lrthilstatsir Hbweveny thissiemintenere is a
sufficient e . i ni,oum of two) of carbon atons, be unsaturated
10(forniné#ggg?ﬁ%§g%%ﬁ£?ﬁgﬁégfgéﬁkenyI or a C2_q al kynyl group). Unless

ot herw se stated, the termd.,, alkylene (where q is the upper limt of

t he rangehxgag'nﬁgbﬂmgqﬁ -\ be straight-chain or, when there is a

suf ficient nunber of Ccarbon atons, be saturated or unsaturated (so form ng,
for exanple, an 15al kenyl ene or al kynyl ene |inker group). Such C1,1

al kyl qpe o if flCl ns), but are

pr ef e?gbl 3%( °§?@§?d§ﬁ%{hé§ﬁ5€’ﬁg’g X ﬁ%ge_'{sf O@F\Sg ig&@?g‘fﬁ&{%ﬁ%ﬁq is the upper
limt of the range) that may be specifically nentioned nay be nonocyclic or
bi cyclic al kyl groups, which 20 cycl oal kyl groups may further be bridged
(so formng, for exanple, fused ring systens such as three fused cycl oal kyl
groups). Such cycl oal kyl groups may be saturated or unsaturated containing
one or nore double bonds (form ng for exanple a cycl oal kenyl group).
Substituents may be attached at any point on the cycloal kyl group. Further,
where there is a sufficient nunber (i.e. a mninmumof 25four) such
cycl oal kyl groups may al so be part cyclic. The term "hal 0", when used
herein, preferably includes fluoro, chloro, brono and i odo.

30Het erocycl oal kyl groups that may be nentioned include non-aromatic
nonocyclic and bicyclic heterocycl oal kyl groups in which at | east one (e.g.
one to four) of the atons in the ring systemis other than carbon (i.e. a
het eroaton), and in which the total nunber of atoms in the ring systemis
between 3 and 20 (e.g. between three and ten, e.g between 3 and 8, such as
5- to 8-). Such heterocycl oal kyl 35groups may al so be bridged. Further,

S . T T .



i m dazol idinyl,imdazolinyl, norpholinyl, 7-oxabi cycl o] 2. 2. 1] hept anyl , 6-
10oxabi cycl o-[ 3. 2. 1] octanyl, oxetanyl, oxiranyl, piperazinyl, piperidinyl,
non- ar oneawoeopymasyyl , pyrazolidinyl, pyrrolidinonyl, pyrPrceldstonylog233
pyrrolinyl, quinuclidinyl, sulfolanyl, 3-sulfolenyl, tetrahydropyranyl,
tetrahydrofuranyl, tetrahydropyridyl (such as 1,2, 3, 4-tetrahydropyridyl and
1,2, 3,6- tetrahydropyrldyl)Fﬁthletanyl thiiranyl, thiolanyl,
thlonDrphollnyI trlthlanyl (|nclud|ng 1, 3,5 trlthlanyl) tropanyl 15 and

the like. Substltuenta erggycl oal kyl groups may, where appropriate,
be | ocated on any atomi L riﬁg,systen1including a, heteroatom The poi nt
of attachnent of heterocycl oglkyl/ groups may be via ahy atomin the ring

system i ncl udi ng (wher& apNopri™ate) a heteroatom (such as a nitrogen
aton), or an atomon any fused caggbocyclic ring that may be present as part
of the ring system 20 Heterocycloal kyl groups may also be in the N or S
oxi di sed form Heterocycl oal kyl nentioned herein nay be stated to be
speC|f|caII nonocycllc or bicyclic. For the avoidance of doubt, the term
"bicyclic" %% B when enpl oyed in the context 25 of heterocycloalkyl
groups) refers to groups in which the second ring of a two- rlng systen1is

formed cbetyeen t t at of . the first. ring. The term brldged

(o g ahertarprese s P BF RltuBhl Bart o1 vagh s dkgho B pelEies By gt cy!
groups) r eheresubstitoemesgletted from BY; cycl i ¢ groups in which two non-adj acent
atons are |linked by either an al kyl ene or heteroal kyl ene chain (as

appropri at 2 30 Aryl groups that may be nentioned include 06 _20, such as
06.12 (e. R° represonts arfidgngemooffermBadA, groups may be nonocyclic, bicyclic or
tricyclic and have between 6 and 12 (e.g. 6 and 10) ring carbon atons, in
which at |least one ring is aromatic. C6_10 aryl groups include phenyl,

napht hyl and the like, s asyl, 2, 3, 4-tetrahydro- 35naphthyl. The point of
attachnment of aryl groups*Nay be via any atomof the ring system For
exanpl e, when the aryl grouw pol ycyclic the pgant of attachnment may be
via atom i ncluding an atq@hof non-aromatic ring. However, when aryl
groupdfare polycyclic (e.g. bicyclic or tricyclic), they are preferably

| inked to the rest of the nDIecuIe via an aromatic ring. 5 Unless otherw se

eci fied, the rm" et roar when d herein refers. to an aromatic
erou:o I(:ont":’ét"'erﬁ?‘ﬂzfd ‘%ﬂe d%[@ yéFB'&F y Q- ‘g:”@mﬂ ¥ Pobr1 b oat Ioms)
preferabl ycselegt & )‘émm Netdo&ybafkyl WeRier qafey lfo@r gmpsslaaécldpsd@natmose whi ch
have between 5 10 be

monocycl i é“bﬁﬁ'tﬁg?g%ycorl?rort'PPr@y%i(bﬁﬂtge?}F(?@leéﬁ?g ff%t‘%at“&)%s?“m) &t he rings
I s ar qsat igr HesdroQr (aHich latter tax groRpe ardopihaty sibstitut@d by fohé Yk Imdre

het er oar onat i e heteroaryl group i s polycyclic the point of
hafgne SRR oM O

att achrment®4 Pcl udi ng an atom of a non-aromatic ring.
However, when heteroaryl groups are polycyclic (e.qg. blcycllc or

t I th | ink to th t. of t | I

(11 oyl e Lk 2 Bl PR LAKEd (8, LD Lesky ole e 1, Aot e via

3 4 di hydrtoeyl bk eecasﬁl_my lartybhedll_tcsmfnhlyctntft)sml t!@dngwmbelechyhhbmimlmsoi ndol y1
iso i n-2- - di roi soi ndol-2-

153902y aroseat g R dfherchdedaton S hgiR airoaPe TTkEB i a

non- ar omatoxggen ragy whinh, nrfgrcmftlenallyl y, acridi nyI benzi m dazol yI

b di b dj .. Db di | ud
benzodi oxaay ! UEIOKBAN B SRE0H gL 15 (DTSR e
(including 2,1 r&terbmmlldyl gdjuazamhgdlr)mg baamfdurmcdryétombesemmdnrmol yl

(including 2,1, 3- benz xad xazinyl (includ

3, 4- di hydr o- 2I—I-°i(yaerbé5H %aﬁ'JPgef? Boé?blfg[ﬁz?g' (815'9?'?{ aBér{‘ri}{)or?ﬁP})f‘?g?i iz

benzo@6i enadi azoémbered nsétud!tefug czrbhcselhenzg),sek earadirdanratéd , 5-benz@-hi enyl ,
carbazol yl, chromanyl . cinnolin 25 furanyl.. imdazaql

i m dazo[ 1, 2- a] dK}?W‘g%/Fd PRV ”e‘%{aﬁﬁ‘;r%{)?g('i‘ H‘HB?W?‘F%%%B@W?&ﬁWanyI ,

i sochr omanyl , imsefierebi setgdted fremisntial and, espeailly, mitrogeyl andiox@gdn)azi ol yl ,
isothiochronanyl, i soxazol yl, naphthyridinyl (including 1,6-naphthyridinyl
or, preferably, 1,5-naphthyridinyl and 1, 8-naphthyridinyl), oxadiazolyl
(including 1,2, 3-oxadi azol yl, 1,2, 4-oxadi azolyl and 1, 3, 4- oxadi azol y1),
oxazol yl, phenazinyl, 30 phenothiazingl, phthalazinyl, pteridinyl, purinyl,
pyranyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridyl, pyrimdinyl, pyrrolyl,
qui nazol i nyl, quinolinyl, quinolizinyl, quinoxalinyl,

t et rahydr oi soqui nolinyl (including 1,2, 3, 4-tetrahydroi soqui nolinyl and
5,6,7,8-tetrahydroisoquinoIinyI), t et rahydroqui nolinyl (including 1,2, 3, 4-
t etrahydroqui nolinyl and 5,6, 7, 8-tetrahydroquinolinyl), tetrazolyl,
thiadiazolyl 35(|nclud|ng 1 2 3 t hi adi azolyl, 1,2,4-thiadiazolyl and



-C(0)2r,10a (or e.g. -C(0)2R20, as appropriate), then those Rl0a or R2
groups are not to be regarded as being interdependent. Al so, when e.g.
t here arewDWO1ORU4 substituents present, then those --@RTaGER0OUPS2388RY be
the sane or different (i.e. each RlOa group may be the sane or different).
5 For the avoi dance of doubt, when a termsuch as "E1 to E. 7" is enpl oyed

herel n, thb Wdo'mﬁ?i@e&@@ﬁl(éﬂgf?@ﬁb ga(mxz,p %Ka/b}qé(mgssemc(m)zszegwﬁem E2, E6,

6 and E7, 1nclusivel i Vi f eat ur.es 8 [) red features)
rrentl oned her eifiSnhgr B i entisisi%ken hangreash R H”Q‘%ﬂ‘?ﬁ BRI GRTSRPE any ot her

feature (incl udiyaehgah@t @k afkyl) amkingogeiRsttdng BRsl nbeagjabektitsrae of Pheef er r ed
features may be taken_in conjunction with other preferred features, or

i ndependent |y JFStt%M'm%W@dé'R? (ii€e EPrREOLRNARRA Sty PHi® < at e t hat corrpounds
of thesinvention that are the subject of this invention include those that

are stable. That is, ounds.of the invention include those that are
suf fici ent PX/ rcﬂﬂ[fiﬂ”s?%as PN eingstehis BEPE e &0 d2-merpkeiedi Shraelt ure to a

useful degree Qﬂ‘arwutcynngZ@ﬂé 3-3o TtméMbelRe RiurRH Heferbb@loalyegrotp and Rb

are linked together, then the (first) 3- to 7-nenbered ring so forned

optional Iy conmpfoniyiing ong ﬁRéP“rgP?Jﬁ'ﬁazc("G REIsSied drem gxygen and nitrogen,
- (A(Rx) 2) , - 0- ( Gridx\RikR -sebbmtk kiRg ié @M@@emeyvﬁtmw%tamgaﬁs@ siggens of the

first ring to forma bri dged structure. By we i nclude tha? the first
ring ndy conpriE Qih%toﬁ'rcqwg‘1°iW@F'”%Q’)GH@@'@Q@@PEG‘W?'% (C(Rx) 2) p- and
25- (C(Rx) 2), -0--(C(Rx) 2)s- Corrpounds of the i nvention that may be

nment i oned |n ude t Lepresgent (or cqont ai n)

al kyl (e.c 81‘”&'2“ aﬂYR'gPl 9f°HPS h%%feﬁeévcihsallnﬂéwe I§F S g & Y AR gl

opti onal | ysubstitstedtbytd®@ dvYnd8 8ubstituBmtLsaietdsd frémeﬂm,&_m7eah@¢230 from=0 and
Q; when Ra and Rb are linked together to forma ring, then the/those rings
formed by the linkage of Ra and Ro (i.e. the first and optional second

ri ngs)jsar eRofid Rhindepyerfiehty répiésmt hydre@éh 6 a BEHsHtLRNDSSIEdtee b Isd ect ed from
=0 and E2; each %)R@ggﬁQZN&Rgsa enden £Pr esents on each occasi on when
used her ei e F%aT %? .R10a, -c(=y)-0oR a,
C(-Y)N(R)Rlla -0C ( R10a, -0 CRV\a OC(-Y)N(RIoa)R|Ia

-0S(0) 20R =) (ORL8) (ORl1la oP CRlOa (oRvia), _N(R12a) y)Rti a,

N RL2%) O ) o P ﬁ%&%ﬁéﬁmw RIS DYS18P) PR Er3 6 BSC -

- NR12aS( 0) kY BplithaNg, subSiktaeaNKyRod B inbre sulsiifuer)Fsdlecte B2 8, andSR10a,

-S(0)§719 %112 al kyl , heterocycl oal kyl (which |atter two groups are

optio | ySubsti t ut ed by one or nore substituents selected from=0, =S,

=N(R"'a) and E3) aryl or heteroaryl (which latter two groups are optionally

substitute re supstituents ted fromE4 10each 4 and (B

independen[{g SF%F%SSP&% e6‘n°r§ '%@c%’%%ﬁ'v&’r@ﬁt'tﬂ?gobyh%?ee%’hmore &l

hal o,-C]\l,-MGR\s~N(R20)R21 -0R20, - C(=Y) - R20, - C(=Y) - OR20, -C(=Y)N(R20) R21,

-0C(=Y)-R20, -0C(=Y)-0R20, -0C(=Y)N(R20)R21, -0S(0)20R20 , OP(=Y)(0R20)(

OR21), -0P(OR20)(O0R21), N(R22)c(=y)R21, -N(R22)C(=Y)0R21,

- N( RZZ)SC( 'Y NEBAY RiikpenddnBl? S¢EEER hydivgeR 5t Q). BikiR29pRahally- pehitdtegR20) R21,
Y% ’2 SR20, -S(0)R20, Cl1_6 al kyl, heterocycl oal kyl

(Whl ch | at ye?”etW‘éle(;HB%o %{?Qsoptl onal Iy substituted by one or nore

substituents selected from=0 and J2), aryl or heteroaryl (which latter two

groups are %th1 %I py ubstlt ted by one or HLE sub tltue hs sel ected from

J3); and/ oo anﬁ Ydﬁpfeﬁéaﬁe%’bs%%ﬁcﬁ%'fs? gNt'3%9 3 Each occasion

vvhen used Hedg,ei nCNZOthQ&, - BNR'PMR'R50) FBR'™, - OFBEY)-REP=Yalo(Rp)-OREL,=Y3) - OR50,

or 01 8 al RTORRI oo 1y S8 PN KDy ondOul Mt e" 11 aat- Wr3Re Conpounds
of the i nv@ﬁ (FENERNAR' }‘?ayOBeO)}@Rt“iaOP@E(qu)(QR}EFe(QRib%e ORQRIPBEOR' 2‘5(| ) bot h of

Ra and Rb ¢ r iesent hydragen, aat |leagto d.a
represents ﬁgét ent ot he'\g(rF{3 g'{rl Y%’?ggen (i %qﬁepr)g@gnﬁs hydr ogen or
a substit UNR'*SEDRRI%d FNBIH )N RFSJ)R”"’ ORE20);NBRIR"'2,N( Fs@)ma”and

C(0)0R6 ( ke efenabl ep r ar | hydr ogen,
hal o, %5 or ﬁ;l( Rfﬁ?ﬁ?&)h E@? ?erggmogu'ﬁ)fd@mo% I?h%r ?Vﬂqson t hat
may béSSrrermeowm'dnauyckmh}ketwdfd)w dane avhmore sulba;utuelﬁls selpcted efrdrs =pme=ns'l then it
is substituted by at | east one substituent as defined herein; Rl does not
represent unsubstituted phenyl; and/op R4 does not represent hydrogen
(i.e. R4 represents a substituent other than hydrogen). O her conpounds
of the invention that may be nentioned include those in which, 5for exanple
when R represents a 6-nenbered aromatic ring such as phenyl or pyridyl

(e.g. 2-pyridyl):



Rl is not substituted at the ortho-position with an El substituent, in
which El represents 4 and Q4 represents -N(R22)S(0)2R2 (e.g. in which R2
repr esentwoheiienoanyl or, preferably, aryl); 10when El represenm®od4, then
4 preferably does not represent -N(R22)S(0)2R2 (e.g. in which R2
represents heteroaryl or, preferably, aryl). Qher conpounds of the

i nvention iN‘(R??TBMd be?) nﬁm | spnRstetoan)l Udpichhpaer itwo Vdtbas ardeptisimyof Ra and

Rb represents then'the other does not re resent aryl or 15 heteroaryl
(in parti Gypsitutediby geor move pubstituesis saiRatesdt P ) such as a 5- menber ed
het eroaryl ring containing one or two heteroatons, e.g. a pyr azol yl group

such as 3£ay z,q)Jni\él %; Ra and Rb do not represent heteroaryl (in
parti cul arac Bnthe [SRFRRENR. OBreAGP Q?S?ﬁ'%” MiNgP uske NGreibwer 2

het er 03t orgkyl, ehaeroaydw@z QM’MJ:h wneum& gmpa%réopé’&wy @@lﬂitl‘ﬂltéd b{PoRer
conpounds of the invention t nt i ghe ose in which

when Ra arfd mrea§@s}ltpﬁq{t§c§e{egbe@[ ?ﬁ%”f‘ 68 Tr%:r e'}'(t%éfad'}deEﬁe?"yh%hetFFR@“ﬂycl ic

group(s) S(thcarlaw HRYgreeps HRS bptioabBd sibstiane) 8y orer® moRsiuskttestts sel ect ed
from=0 and Z%gﬁr’ fpg%t" preferably: the (first) cyclic group forned by the

| i nkage ofSefes ¥s not substituted at the ortho- or 2- position (i.e. a
to the point of attachnment of the cyclic am no group to the requisite
for, instance n which E2

bi cycl.ic gr r ,
r ep?/eéQnt geaégp%nd RQ% %p@ﬂ @H?Berlfl&m'bfﬁéﬁr?i}e”%u%‘s?? ?Céas'agwhearusr%et eroaryl ;
30when E2 ﬁeeahemuﬁoge@%tﬁamy%amwﬁ@mkw e(Wh%emtteartwb gfoupstgeoaryl .

Preferredc rrgé g R} |nvent|onf) % Q*e Bed i ncl yde those in
whi ch: iopally 5 s%tep A PERIERYEPUPERHEES @Ie@ie #EPM 3088 N(Bl)4 al kyl ,

het er ocyclaml kY| arsﬁémtsﬂaaryammh e tvas @tﬁl’@sa{r@ opfbrianpalibstitgedsyi t ut ed by
one or nore substltue?r} sel ect(?gf m =0 and Ql), aryl or heteroaryl

(whi ch | at®EroTiMe GHBRHIENS seered BARIE Y %ubsti tuted by one or nore
substilsuents sel ected from Q); or Ra and Ro are linked together as

her ei nbef ore defi . ,g;,f 1red [o7310) unds of the invent on t hat may be
nent i oned ?Wd?‘?d%’qt%s‘g @R (i% I SamRie, 4Hes a“ﬁﬂéer‘ﬁj 19159 SaRy esents a
5- menber edatérm, amaeérerawhmem ﬁférsmﬂashmioatcyhtoms ﬂnat 8feOtMoyato®r stoms( €. g.

ridyl, such as . .2- hen t hen, preferabl
YUY SHeh B 2Ll Bl B SRA Moo UML)y o Nl RLRTELAD V!
(e.g. at treguisitd hiogersatomoo,wHiel ﬂhbyw%ytbb athehed)i 8- ef20aid. gchnene-)t o t he
requi |tetr| zoIo ridine bic cle El 'r}\/\/nichg qse.nts
" N2y sREBERH TR, BRAEIHY S, dheb ot hRetR e BPLERISE ot | onal I y
substi t ut @Hdﬁﬁ)ndefthﬂﬁitﬂwrnwynélreddylbe pheentEle.g. gpy Bsterdatorild) stleeedQ4 may not

r epr esent -NR228 efine 5 above), for jinstance, when El
represent ST4R, F (ﬁ't#’ge%eﬂ%t é@fu{r OHP“%H%, C@Nla'”"ﬁoz" e \RIBYR21, - OR20,
- CC):(C(:Y)Y; E(ZQJnsaff(raN)\s Qﬁﬁthrablﬁ(dgbﬁbl‘d( Wﬂ)sR(%bd wlﬁlﬁ(l:a( Fiﬁ@éb s%og?lg%gﬁtggzai?
N(R22) ¢ ( y%“eF&’i“me S{’gg‘%“al?‘??z F'Rﬁqﬁ‘g &%}v G% Wr\%?&dzgq =Y) N( R20) R21,

NR228(26)2N(R20)R21 s(0)2N(R20)R21 “sc(=y)R20, _s(0)2R20, sR20, _s(0)R20
, 20Cl.6 alk t ter t t Il
cubo o e R Y L OB o MBI Sk L BS RSP oral Y,

het er oarylwr(enmseu Heegim:er two groups are optionally substituted by one or
nore subst i tdjents selected fromJ3); and/or (ii1) when that 6-nenbered
aromatic g(oup (e.g. phenyl) is substituted (e.g. at the 25ortho position;
relative t(@ Che amyl optiooéllyadubatiotesitly dre drimreoreesybistitu¢rds seleetzdfropy+Odi ne

bi cyclg \I%‘tdh% then when El represents 4, then Q4 may not represent
NF\’ZZS(’3 S defl ned above) for i nstance, when El represents 4, then
A is sel ected from hal o, - -N(R20) R21, -O0R20, _c(=y)-R20,

oG S O ek 8 el e g

N( ) 2(2 GAGz?@'ngPOW:BQ Mmm)ea(@q)alﬂ(aﬂw)mme saMR2ASE )@ B r)bl@ﬁl 5 alkyl
s(0) 2N 1-6 al ky
het er ocycl?l2a g%llﬁ%’)lﬁ Tﬁ%l&n atvf'ré?n %{a%g&tc%&)acemc"g%%bn a%rgsnéﬁyybesu ituted by
one oBS5nortegatbérsto forrera S- $@I1é€merdbéredmngo oatizhallR )contaimyg one ioetrmrear yl
(which latter two groups are optionally substituted by one or 35nore
substituents selected fromJ3); (B) 1por instance, when El represents 4,
then, preferably: (i) Q4 may not represent -NR22S(0)2R2 (as defined above,
e.g. in which R2 represents optionally substituted aryl or heteroaryl), for
i nstance, when El represents, t henQi ssel ectedfromhal o, -CN, 5-NQ2,

-N(R20) R21, -0R20, -C(=Y)-R20, -c(=y)-O0R20, _c"N(R20)R21, ..0Oc(=y)-R20 ,



0C(=Y)- OR2,-0C(=Y)N(R20) R21, - 06(0) 20R20, - OP(=Y) (0R20) (OR21),

-0P(0R20) (0OR21), N(R22)c(=y)R21, _N(R22)c (=y)OR21, _N(R22)c

(=y) N( R20y82a11/10N322S( 0) 2N( R2) R21, -s(0) 2N(R20) R21, _scprCFoB2B2000233
_S(0)2R20, s (0) R20 C1.6 al kyl, heterocycloal kyl (which |atter two groups
are optionally substituted by 10 one or nore substituents selected from =0

and J2), gqeyl ofe tbah@ép@hyétu(avsbns:tprbﬁtéw dowlegtsmis; aridewniph irbais | y
substituted. b

one, or re substituents selected from (ii) RL may not
Fopr esent SRISAHBTERTRUSEEY OB GECIOH Pobs R el P A PO gr bup (o b
pyridyl, such as 2-pyridyl, or preferably, phenyl) substituted (e.g. at

15t he ortho iti relatlv to th 0 of attachnment to the requisite
Lr1 agol opyReRChenitey eieBeRipy refreseii. Rhpain doafian PESE PSS bAYEI def | ned
ﬁbove; 5 (:Halol), RZ-T ef e—:]\mfgl y rR@RBRENt s -0RH oged(= \61R28,| ?I Ky(=YPOR?, .

et erocycl gal iC tter [UpPS a fQna ubstifsted as
defi nedyhé&ZT\hﬂ(RZY)ggurt hel (E@%%}ggggﬁof' IOt hebﬁﬁ%rﬁl on t%ﬁ%@'%ﬁ'@ 2e ment i oned
i ncl ude t hOER=YN( wFI’pRZH WOSIORBRStT RAOREYYORYIORZH eBMICRZ)@RZ), - SR 3 or

-N(Rs)R 5, 2 e R. 2,2 and 2,.Qr ¢ preferapl,y pt contain

a cyclic nB'it('g 83(( ﬁ% TI@? ﬁg%&@ h%dgé&%&ﬁ?a cli @mms@? kyl

op'thlh ;)nal | y-NRISKO) NIRETR DY - swwme”mﬁ’ e- sﬁ(bs')sz’ ufSID%RZSSsRé‘I;t-S(:b)‘F#Bm hial o and
0 2. R 3, R4 ndently

repr eéQnt ﬁv@'%e@tﬁﬁocgg‘ﬁ%y' iw'&%‘ éa%ﬂ S QBdFB’PFd'I’i%IOP °@J5§Pt’%}g@§§ B¥y one or

hrmlr e substoﬁe@ﬁﬁ@e&&l)aﬁamads §elodtedorbm ﬂ?ldnd g’:%rmym neteibaw(bIhjchrlaFrres egt s |
al o, -C(0) OR 6 or r refera 0, P erred ary

groups an&""ﬂ@{%‘f%’%rﬁl°pé'PB?J§s§UP\rﬁTﬁ8%d Nt '@%'(‘?a?%s{'té’g psse? eé{“g rBycl ic,

they are pPeferably attached to the requisite triazol opyridazi ne of forrrul a

| via a fused aromatic (e.g. benzene) ring) that R may represent include

optionally substituted phenyl, naphthyl, pyrrole, pyrazole, triazole,

t et r adasl e,ea%Et\hlrﬁIEpér&jentlysmmém,mn eachzonkcasion sweazsee heradmi=Q%,

1, 3-di hydrq;i#dol: 2q-rgne pyri di ne- 2-one, pyridine, pyridine-3-ol,

i m dazol e, "1 ﬁ’EIay 1H i ndol e, indolin- 2-one, 1-(indolin-1-yl)ethanone,

pyri m di ne, pyridazine, yra2| ne, isatin groups,

1H Db 31a3) L I di 1H 3, 4-
) pyri i o HENTES DEBF R SRR R DR PR L RFB i 5
pyrazol o[ 3alky d}qmgnocyhlaswkyl LWhuplynaiteoM grﬁrpd]a}neybpmrmllyleubﬁiwtp(ylby @ne[ 3, 2-

dl pyri dlne | i ne i.nazol.i ne

qui noal | el m?rg Osag%tﬁ qjt?lggg%tggarafnnoﬁnﬁ ?)Z%yl teroaryﬂt" hl(.%l IterrIwb

3, 4-di hydrgmsmaremptmmall&(sﬂbﬁtmaiaebyBndor nhlolwsjmsquuentelserecw(d]ﬂé)n dhe,

qui nazol i n-2(1H) - one, qui noxalin-2(1H)-one, 1,8- napthyridine,

pyrido[ 3, 4-d] pyri m di ne, pyrido[3,2-b]pyrazine, 1,3-dihydro

10benzi m MIR?PIERZ’ b‘éﬁanmRi%lmdémndbeﬂmwpmsazbbe eaphl obeas ot whemdiszdol e,

ar oups Pr h or QL, @,
O or s (e AR O A BRG0P 1BRich (Bl e Trslbs e

6- menﬁér ecbp’ﬂpnglsl sultbemumdrhyr@eowenom substiteerite sglecteddram Jt and =Bytaryloat ons

selected f C et eroaryl
groups th cgqgfér?yvavégn agmcﬁ%gipg(?%gg@e}’c?u %S%S% §9b§|0%4 %'Jrarrul al via
a benzene substjuerts shlecteddwol &);,0orRa or QL,, @ 4 or -5 or Rb,u may
represent include 8- to 12- (e.g. 9- or 10-) nenbered rings containing one
to four (e.g. one to three, or, preferably, one or two) heteroatons

sel ect ed fanymelavbhtupair okfR&eR*Aadd i’f,rogefof exgnplanwhanl@mybhaiotomheup)

Furth c r Si e r .

heterggrylbdJ gﬁleohf()% dﬁ%\%@ pg%amcegr éfszzarr giblop?rp@ &qoséet&g%;é%;%ﬁgw?l%g fused
with a norﬂswyalapenh:@témedrwelgtm@blpl he llhleadetogbtéﬁbtoefOﬂEf(egealpngwtg a 6- or,
pr ef er abl Cimﬂqg I (A t t ai ni ng
two, or, g?%’e ﬁ%éﬁnﬁgﬁﬁg@c S&ﬂégr&?t da t%rc gérﬁmsaamftl&%ﬁééég‘gg@and

ni trogen. 1) mﬁ@befadermgheptmn@&wmrﬁ@mllaglongpﬁm@se hﬁ&tomﬁtfomaﬂml@l Q2, Ql
or QS may I ARMbe 5-, 6-
or 7 montnrogon s Hosk ARKR: Sfbedy L peSer o BO(p TERIRABALS) sBibted e ai
one or35t wdranet menomsltrpeefg aBGilI sulfurpr opfienaller §eMQINING tINGyedT anefeor oxygen
het eroatons), so 30form ng for exanple, an optionally substituted
azetidinyl, pyrrolidinyl, piperidinylll norpholinyl or tetrahydropyranyl
group. Preferred C3-6 cycloal kyl groups that Ra or Ro or QL, 02, 4 or
@ may i ndependently represent include optionally substituted C3.8 (e.g.
C3_6) cycl oal kyl 35groups, such as cycl ohexyl, cyclopentyl, cyclobutyl and

cycl opropyl .



Preferred conpounds of the invention include those in which when Rl
represents aryl (e.g. phenyl) or heteroaryl (e.g. a 5- or 6-nenbered
het er oar Wwog@ooup)esgbut especi ally when RL represents arycr/caotvms2sphenyl ),
then that group may be 5 unsubstituted but is preferably substituted by at
| east one (e.g. two or, preferably, one) substituent(s) selected from E1,

or, the art)Hséhu@ét%h@%rﬁferétﬁy g:touatéecmﬂd)s) @hemlm@@ opubsdIly tsubsutetit h t wo El
substltuents that are |inked et her, formng e.g. a bicyclic

het er oar y| PY EPr mprg subgjituesyts i‘?j %E'We’daﬁgt'groaryl group), consisting of a
5- or 6-nenbered het eroaryl group or, preferably, a 6-nmenbered 10 benzene
ring (Wnlch is.atf gd to the reqU|S|te bi cycle of formula I) fused to
anot her 5-835p . neHbe’r edf ?”‘hd (ndePshdeatly fﬂrpée%eaﬁan?alcﬁgoqqaﬁiortmt?a n one or
nore (6. 9.ude@Werei®r, preferably one to three) heteroatons), and which
bicyclic ring systemis optionally substituted by one or nore (e.g. two or,
preferably() ne) substituent(s) selected fromElL or J1 (as appropriate)

(and, if t@ecs iyl or naeroc}&aélwrmdtn of Whigh Bfee§iRtidhallysubBgtulkiddydrietor het er oar yl

group, then such a grou | so be sybstituted by one or nore (e.g. one)
=0 gr oups)MOTEFUPHIEY ’B?é?'@?tPQHOHbTFBS‘Uﬂ& of the invention include those in
whi ch: each Q and @ independently represent halo, -CN, -NO2, -N(Rb

Oa)R |a, ORL , . . -

20 c() raashQ @eﬂf)'nmsﬂe@tw?yneswﬁagmﬁ ookpSAM WER usgdhergin:

- NCF R%Zg( O)hzeﬂé()ﬁit |4N(R5°)11(5Ri2© REC S0 i) R ;(vgg ommsvglgm 50y R0

- a a,
Cl 6 al kyl~ %Bg& ?Qﬁl y s'ﬁ% 825)3'% 8&%@:{58 nforﬁl éN&‘ﬁsbRS raryl or
het er oar y| .5(OpRPONSRIY -S@)RET bubegi diy! @BBorialy té&bﬁﬂut@@ tg/ o@@e} more

substi tuenﬁ#(os sel ected from E3, 25but preferably unsubstituted); each Rwa,
RL la and | Q‘Q”WSndependently represent, on each occasi on when used

her ei n,5 hydrogen or Cl-12 (e.g. Cl.6) alkyl (which latter group is
optionally s titute one or, nore substituents se d f =0 and
25 Cor argAthar dUsRengeily gprergEts.  Facthpcroe s Rt TEISIRAD chbet hor  as
defi ned hetdR¥ o8@Nattthough they are preferably not |inked); Rllc represents
Cl-12 (e.g. C1.6) alkyl (which latter group is optionally substituted by

one or nore substituents selected from=0 and E5); each of El, E2, E3,
E4, ES, E6eawhdRE7Rthé’bendatzFPIiuddpenaaﬂnnﬁepresenteaeh &eh asdcasiomiveienused

here| Ql or kyl (e.g..C al k opt | 1y, substituted by one or
35m)r Os ub¥sed: E:grﬁ{rg%ygﬁl%gceﬁteapfq@ma Q S“@é@H‘e bY, e’ iMYEpendent | y
repr esent &l&bmuent@&elecwﬁﬂromﬂtﬁd?aﬂmiandORRE)’)R”Cdr‘y) 13.20, _C(=Y)-0R20 ,

24 0) A0SR RSN o0 BT Moy anpien aibGsolios SHeRy, oy

irc Cl-6 ad)ﬂdeao(eﬁpétbms)ibé ynkedhsgatherttedorby a®Bigo 8Bmemibeed kibg, rdibtlBﬂéllerB) aryl

or heteroar

SUbst 1 + ueri P EE 8 e e RSSO kPP Ry I 4ot Fodh L8] Pavwo

subst i25uenalssam),beberelsentkettétetrogetriseSeleaediélfdnn@dygt&f giitrgebuandaBylfiriypo El, E2,
E3, E4, E5,  .E6 7 are referabl not.. eth 0, R21
ro> ana - oeyoRalbreclpinBE frB st rn dokaBRiught QER-40e Al oele) oLEg

10her ei n, \aniyth n(@:sgoptlpheIWydqbsmum‘ddwyadeOﬂmsnem:bsmtuemd,selbutdetmnchOrray be
substltut edrE?é( Oaﬂlg)ﬁlto three J5 groups) or, nore preferably, hydrogen or
Cl-6 (e.g 'kyl optionally substituted by one or nore substituents
selected from 0 and J4; or any pair of R2 and R21, may, when attached to
the s Nhdol Q@e t Q&3 I r ered (e.g.
5- or m%egd%nﬁl ﬁg 'opP ar}%\?l? rleﬁ%%tggﬁth %’3 cgpng l?r”{yﬁe?’t'ﬁﬁggroatom
sel ect ed fsubstitoiedrhygpee mtmmbreilygl@ratoroﬂtl onal | y cont ai ni ng one doubl e bond,
and which ring is optionally substituted by one or nore substituents
selected fromJ6 and =0; R2l a substituents selected from=0 and J4; 2, J3,
J4, 20eachorHlphaithcaunidalltaccaptaplerastant arpide esnlwde ot saltGherdohal kyl (e.g. acyclic
Cl-4 alkyl or C3.6 cycloalkyl) optionally substituted by one or nore
substituents selected from=0 and B, or, such groups independently
represent a substituent selected from Q7; each Q7 and Cl113 independently
represents a substituent selected fromhalo (e.g. 25 fluoro), -N(R50) R51,
-ORS, -C(=Ya)-R5D, -C(=Ya)-0R5, --C(4Ya) N(R5)R51, -N(R52)C(=Ya)R51,
-NR52S(0) 2R50, -S(0)2R5 or Cl-6 al kyl optionally substituted by one or nore
fluoro atons; each R50, R51, R52 and R53 substituent independently
represents, on each occasi on when used herein, hydrogen or CL.6 (e.g. Cl.3)
al kyl optionally 30 substituted by one or nore substituents selected from
fluoro; when any relevant pair of R50, R51 and R52 are |inked together,
then those pa| rs that are attached to the sane n|trogen atom my. be I|nked

Y 1 ~~ra \



5 Preferred optional substituents on RL (and also on certain Ra and/or Rb
groups, e.g. when they represent, or contain, aryl, heteroaryl,

het er ocycwoabkyloi@nd/ or cycl oal kyl groups, then on t hoseCT/GB2011/000233
substituents/part-substituents): =0 (if applicable, e.g. unless the group
is aromatic); 10-CN, halo (e.g. fluoro, chloro or bronp); Cl1L.5 (e.g. Cl4)
al kyl, whi ;ﬁh\n@édqﬁat e PRITBpréenty NHL R papieseits | ION abd St repisestsor ,
preferabl W r or_,branched % Y]fﬁt Ik%l e%@rch as ethyl, n-propyl,

i sopropyl , yprogﬁut BN & JoBs BPlIER F?’q“ﬁ‘ ‘s'lte Phefdtnyl ), all of which are

optionally substituted with 15 one or nore halo (e g. fluoro) groups (so

formn r exa oronet hyl, difl uoro erably,
trifl ugr ot ng?urkdﬁbg%{ﬂsuta%‘;%j peivalRs gp%sa %l rrege(ﬂteﬂ toﬁ}eremaf{e}é
het er odyclasaﬂHeydongformuas 6inhie edvehtieitsel ves may be substituted with one or
nmre -ORzl, -C(0)R, -C(0)0Rz3, -N(R14)R25, -S(0)2Rz6, -S(0)2N(Rz7)Rz8;
N(R19)-C(0)-Rz10, N(Rz9)..s(0)2..Rz10, C(0)-N(Rvil)Rz12,
. N(Rz9) - rardabéRzalg)acepmatleosalts NgdRady) a€ifl GJddNoRzshits nbiiase Lekltivn ?rk y:
present on an a

h b ti1.tut 1 | b
é,reoﬂp, P heaAth, St satingy b M ms Y it e tor RSPy 3o 380y ) 0.
-N(Rz4) Rz5c5f aﬁé@haw a fré& OpsEN(dRm 7of alﬁdmé’&bnﬁl(dﬂi&)mﬁi( Dwith Bnéhor more

0 Rz11 N( Rn- 1); - S(0) 2-N(Rz10 wh
cach DL (GUGESN o ALERITES AL R bt PLITBY BAROUULadi O TH M used
35herein, ikwhich@hd salt lsyihsdiuebig folineylby remamwbandtsobumybr $Hid medringr abl y,

n- but yl , ropyl or cycl opropyl methy] (i.e | ic alkyl
group)) op‘ﬁ?ﬂ!ﬁ?? ’83%@1"@8%%%@7 V@ﬁgo'%’ {TF%FE‘Q{H%%O( BYS”“%? rﬂ}or%%i Sgroups (so
form ng e.gay aldo bkl pr@p@ﬂéﬁtbylexghm'lgﬁr)g aFosunterion asfya tasenpolhd gifotps (€. g.

Rz4 and RzS% v\/nent ttacheg 3 ni tro%en hﬁt eroat om na aI so be

|i nked t odBYMEPT '3 the /A, o5 A ﬁa 0 Ehark? DR I’T SFEREF Y3 n respect
of corlises paitdblador éxthagge @&inR103 and R113 groups. Preferred conpounds of
the invention include those in which: each R13, Rfla and R123 i ndependently
represent phenyl (optionally substituted by 10 one or nore E6

substi tuerB;s)phapn@feetned)wppcémalseest,eclmtidx,yslolx(amobn mahémoﬁubstnctudeed by one

or nore = r .E5 sub uents nor e_pref er abl dro or Cl 12
Ce. o Co oy oY) Pdpar ey Lk ey eroAE g ngh SRR,
substi tuemrm)mamutlaaigy pmceptableRl@é}ersRliaﬁnmd &1 2&altse. g. Farnynnpiance of R la

and t n at b i nked together to
for mRé g ed’%% C%BFaP% ggtw% -s @g)?%gﬁ%gng%flwgpkr&e)re'ﬂ ng,

opti onal I ynsyubstnemummﬂi Iaywehascphannmoeu'mdﬂ;staiﬁapﬁﬂssdeétesbechltér om =0 and E7;
each El, E2, E3, E4, E5, E6 and E7 independently represents Cl-12 al kyl

optionally substituted by one or nore substituents selected from=0 and b,
or, each HPharmaE&uticallle @peoetdalleyestesr aneénami@éds afr thearcpmpoondsl of othe7

SubSL | (Ue) e Grc YRS 0404 | ARRTHe Leode’s ARTR R RIAGERL A OI) e be

| i nked toge Her 't St &d i ng, ai ni ng one
to thi2de dambbtablbmstm$ amhermdestdmperepnmdsro@ateonmntlanmaM‘becfnrmemgomay be

substitute t d each R20,
R0t Ro2 ameEpS AR YB3 v S Soch e St AT S an o
25het er oargrbyp, progheertdsl yto athql approgriateheastdr) of whaimide.| at Fer exsonplg.oups are
optionally d S f J5), or,
nore pref %ﬁ?ﬁ&ét{t}%ﬁ%& a@éép %th@é& &H@MAE %%Ejrs Ofsgérﬁé&ﬁ\q’ls 6f0m%sti t ut ed
by one or Imnﬂtaoe)utb@t mayetm Enesieorm:t edluﬁemwtlo:@”arsdbéuwtedrCana}lk)rleCemant pai r
of R2Q th . Oat t ached
to the sane %rkgé%’ﬁ a %1 52"9‘9’? 9153 ac(e%tnﬁﬁly %8&8?%%@-&?{% 8- (e.g.
4- to 8-) cuehdyliedcids ngcompwrmsaofltlye mnmrﬁﬂlﬂ@ raay be trhentioned schi@eom and
those of the formula -C(O)N(R*)R¥, in which R* and R* independently
represent optionally substituted Ci.¢ alkyl, Cs1o aryl, or Cs.4o aryl-C,¢ alkylene-.

Preferably, C,s alkyl groups that may be mentioned in the context of such

13



optionally substituted by one or nore substituents selected from=0 and J6;
each J1, J2, J3, J4, ..15 and J6 independently represent Cl.6 al kyl (e.g.
Cl_4 acycwoeonlioydssor C3_5 cycl oal kyl) optional |y subst ipCutastotrynoorss or
nore substituents selected from@, or, J1 to J6 nore preferably represent
a substituent selected from Q7; each R50, R51, R52 and R53 independently

r epr esent SpharaogIfitalf adeépablecegers Ghé athiliyd arPhtayald, . Whsar ddded by one
or nore fl uor%egtom;; 5each R60, R61 and R62 independently represents

hydr ogen oyra ~2-alkyl (e.g. methyl). More preferred conmpounds of the

i nvention include those in which: when Ra and Rb are |inked together, they
may represent a 3- to 7- ered.ri 10 (e.g. a 4- to 7-nmenbered ring),
optional | y|£e z&PWPR'@”%ngfe'gbr'?‘f‘?@Po%ré}%ér”&Yt B%%%‘F'%%?deﬂ‘cppﬁr??mam%%en and
oxygen,5 whiathoxaimiigp rayuletio (a)ivdtivesdelgd At B&ivaswdsulontédhtifg 4ming- menber ed
car bocycl In@ or hgerocycl icring, in which the latter contains one to four
het er oat o nf)tfoé‘f” fab?%; sel ected fromnitrogen and oxygen; or (b) conprises
a further 4- to 6-nmenbered saturated carbocyclic or heterocyclic 15ring, in
whi ch t he II__at er_contains,one or .two hetferoatoms preferably selected from
nitrogen and BRyRREROSSRHPL NS RMEAMEN i therefey Prdasst 6f £PaPPYNASOfiNg a singl e
atom Q4 ainderfon iarelgipe Hiaiet withRthe sesde of MdhoeRtionr . preferably, halo (e.g.
fluor OR26, -N(R20)R21, _co."20, _C(=Y)OR26, c(..y)N(R20)R21, N (R22)c
(=y) 1 NR22S(0) 2R20, -S(0)2N(R20) R21, heterocycl oal kyl, aryl, heteroaryl
(\Mgi ch | atTies taewl t“bwwmg?rﬁupjre%@ng%bmaﬂﬂ\d wfsmbsﬁwémfoadgﬂoiuaesm olrkmlore
substitutents selecte rom or as_appropriate) and/or Cl-6 al ky
(e.qg. Cl_SCOéTPWP??%%t%B%‘%'PP)Pr %?Pﬁﬂﬁ%@hﬁ@ﬁﬁﬁgt% 'Sn%fs‘@bf’('s@gr’% Y&Pons; " each
Y and ;(a itgldiapartdemtdxylpdslﬁm esegtapemﬁemaw:daeﬁtambomumﬂ,nau@ewithhgbei nj =S,
or prefera =0;. X1 R22 ap. 3.(e,  25ea 0 ea and R21

i ndependen‘?rﬁéetF@E)'P%%E’%‘Fs‘eﬁyﬂ’?g'aeaﬁg%ﬁ’é%f?rﬁz.OS.be _eg% %\"I"ﬁg‘f ﬁ%‘ér.s e.c1. 4
acyclils al dnde wroup tiolesadgilgy)t Eyrcihecavotiapte b )doQpt, ithd aérhy “sHidraéia’ut ed (but

By, rei ovaaBaTR Gy e sbiets ol derahe ks dbe dheH eRAsOHER TG wnen bot h

are 30 attached to the sane nitrogen atom may be |inked together to forma

5- or, preferabl a _6-ne red. ri opt. onal | ont aj.ni ng a further

het er oa{) oné> r(’ﬁ?@?é? 8%’?‘90%452031“&3d'”¥?’3ﬁ4“ﬂ?%%r%eg%'ﬁpa%a%dw%%&bﬂ?qmﬂeﬂa'ri ng is
prgf er abl ygrsapwlrp&tsedél o?nmeop%mm?dgg suéd;stai tévuy etdatb;heomdtﬁbatmgéeare kvl
subst ifuent ect.e rom =0 an : - r< represents. Cl..3 al kyl or
hydrogztedJn; CI%%{% » L VIVOjwheny stich prodryg '%ﬂ?f“%“?’ﬁ%é"pa ?l?nr%%%eééeﬁ? a

subst i t uenmnodifitaiohe typicatynafg’ actdevedil byt syndiesisindetpe maesnit lcgmpemicewring CL. 6

al kyl (e.qg, -4 al kyl ). ach and i ndependent |y represent hal o
Cers 1T ugrayrts sitstibu Proo@R e PomeRundicBL s Fipaton” BRERES A roy o1,

- N( R62) C( =mydRiXY!, camifd, Sulfykiml, Gopdxyooratanposylbgpbdup i edcdiypame off theor e f | uor o
atons; each Ya jnd dently represents =S or r ef.er abl =0, geach R60,
R61 Rso AMteeh s ﬁg'id;e@ﬁt(?ea w;gﬁ%@?aim ke H%Si’e%ﬂ‘ﬁvoa?%ﬁébt‘%ﬁab?t Bu, Me).
Pr ef erdSed feeenimainmgt aafind, lselffiyaivng ndariooxyion chtbdayltgnage réspeetiviesh: 10R1
represents a 5- or 6-nmenbered heteroaryl group (optionally substituted as
defined herein) or, especially, aryl (e.g. phenyl) optionally substituted
by one or Emampléseoigprodngstinclude, ee) asaibst linviteeinto( ejtesebmt tathafmatmn &l , i n

whi ch the i e h i pne of,, Ltwo Fl bst,ituents on
t he aryl (@é&%?&éﬁb}ﬁ%pé%ﬁgg’n%ssérge&é%{(e)g%%%)g)éﬁhférr'&'éjgg'd%rfo P ﬁg}dei n);

151 R, Rj 2,drrigatived aRd N-Madeipk hdses. IGenesgh méwaratiom gl pogiengsonapbe famndbl y Cl- 4

(e.g. aGl_ t o) €50 - J €

B e et O S B LA o G A
_c(=roRl od198%(0) 2R oa; aryl (e.g. phenyl) or heteroaryl (e.g. a nonocyclic
5- or 6-nenbered heteroaryl group, preferably 20 containing one or two

(e.g. one) heteroaton(s) preferably selected fromnitrogen, so formng e.qg.
a 3-pyri dyFongpaungdy of bt inveritiontmayh centain sloublertwinty asd nstyi thus existogs Bne or nore

(e.g. one) ituen I - F4- . a 5- or 6-
rember od. HengRTeD e TS ool B ek Mol o "one. or
two heéter dwndns Ppsititrsl dsdrperseinay taisb beosmbiaced dynthencoropaupes, ofsibef or mi ng
e.g. 4- 25 piperidinyl, piperazinyl or imdazolidinyl) optionally
substituted by one or nore (e.g. one)l4substituent(s) selected from=0 and
E3 (so formng e.g. optionally substituted piperazin-2-ones or

i m dazol i di n-2-ones); or C3-6 cycloal kyl (e.g. cyclopropyl or cyclohexyl),
whi ch group may be unsubstituted (e.g. in the case of cyclopropyl) or is
optionally substituted by one or nore E3 substituents; 30R oa, Rlla and
-12a independently represent Hor C .6 (e.g. Cl.4 alkyl optionally




substituted by one or nore groups selected from=0 and E8; El to E7

i ndependently represent 4 or CL.6 (e.g. Cl.3, such as nethyl) alkyl

opt i onal lwyoubstidsat ed by one or nore @ substituents; aoy/dBro1ifooiss E7
substituents are not |linked together; @ and G independently represent
aryl (optionally substituted as defined herein), preferably, -S(0)2R20,

- N(R22) - S(if)etkién OTAI %hﬁs&ﬁ&%%z%biﬂé cd}ﬂ;b&md @I‘thenrﬂleawonr 8481, _C

( y) R20, _CQWOOR20, c(=y -S§0 2IN( )R218( 0)2N H2)
Cl.6 al kyldc’("eIe bo’éﬂ:)?&ﬁ (f:"'s&F’k 9. dhe csis- Ga’Ef/HPB 7 fom ps 8reRMmeracsAk M dgr oup i s

opti onal | ymisdupsd ithdtb6rdaky irRNRAe8 witha ahe()scaaéi/arthéansém@w teugenﬁrﬁ lebut
preferably, uns%bstl tuted), het eroc%cl oal ered

Kk

monocycl | PREPER d%‘ifﬁ?réeﬁ“EW'xB‘F%% PasHiopaly %%V?fgdﬁ%t be mchﬁeﬁr‘fethﬁ‘rth?
het er ot orgeop@ bEthenimlnyiorpel ected from nitrogen, so formng e.g.
pi peridinyl) or heteroaryl (e.g. a 5- or 6-nmenbered nonocyclic heteroaryl
group, preferably 10contai ning one or two heteroatons, preferably sel ected
f ro][n ni L Ir QQ@ﬁpOl.g’ﬁffwﬁTé ingerttiod. méy ar;? iedlbibit ta?Lm&nWHrﬁhAhQét?bm@fSrworﬂréoup i's

refera unsubstitute nore prefera en
PNCRo; - stl6] JRoBers) cafbunisfires o e qhcudadongfin. trsgore o the-
- N(R22) - C(lm)@nﬂERlThe (KrmY)élﬁﬁﬁer"oS(th)tBNéﬁ@QﬂﬂRQﬂef@rrs t6%trlict(@) Bombdf al kyl

(e.qg. [}égﬁ% |onall¥4‘l§c§| refera I substltuted bgll one J2

155ub rent §PEroiise e THErePR enfid 2rlgW BRRIBY bAEy ~ibsti t ut ed
air ( ggfz I) ne((ie)@ﬁflz\;péﬁinbrotd?; a%ggabésyl (alba: Enclivm Gs ]fcptd!@tgc‘l,iﬁc ta%Pﬁ)eN( lR%leuEBZI

_ c (. . (=Y) - , Cl.6 a prefera .6 cycl oa

het er oar wm%%c_o&yera&)g_g iois m@'ﬁ@ﬁb‘g@egfoﬁé‘né%%?q etﬂ@l”@‘r%{’rwm%‘)%%mgpr eferably

]gont ai ni ngs@ﬁ@rusatromwdr@tcegeathbﬁﬁﬁs w&ﬁhﬁé@rﬁtérclab&efs@@é avte&b%mm;rmdrr ogen, so
ormng e n ich heteroaryl group is preferably

unsubst i tu%’@?ﬂOf%‘ehﬁ%‘!%g]reﬁ%’ﬁendently represent =S or, preferably, =0; R2
and R2% i ndependently represent hydrogen Cl-4 al kyl, whi ch latter group is
optional ly.substit ut b one) substl t uent sel ect ed

fPom 2a: JestiRgindsif it MbeBiin s ioso Tl arg aingoummar SaRoB: Ro and

R21 represaﬁﬂﬂhs hatdir ogan, taedafdrbe exthingtr o;ﬁr@areserﬂ/en h)ﬂdars&gecﬂs@ﬁer@h4 al kyl

. g. t th tt t | |

Subeti tut dliesisaRemsrS PE" bE" SeRualen dber Coianipey” eealben Fbm g4; ro2

r]£e1|)or esent Scrhcyrdtat;bgamharmd fr@ﬂ:ttnoﬁ‘maabryyﬂalh(ssucg\ e barigus ﬁ&é&rsbmedﬁméiﬁbg J2 and t
ependen represen rou may_al so represen

Q6 (7GR B PR 7 b iectTertel e P gt BRd B (oo o

d ed'dihﬂﬂ I éractidnaheryst t dc|HR)_l(D ¥8 e ik R5 d

%)1 :ngg o étgza eg;r esent aOT,Gag? @r\ Cr:14 al )kejthﬂﬁgg p?reﬂf r?f?@;hgrgr ougg of

t he corrpou f t'ﬁ% 5ot 8h Be Pﬂ%é’yu'r?éﬁ%’é‘tg theaBPRIRRTRJF ©P Hoxyphenyl

(e.g fi 4- Mdglgaﬁtdmyh?aiedals ﬁhdmr@:cmlﬁmbwmimnylllhr(df clg;séaaml h trphe:nzll ),

trifl uorong en i f1.U05.0 e al ophen e.

f 1 uor ophen g@%&'ﬁny'ef Fﬁh%rpgﬁ[@?ﬁ;h?c{) geéﬁ%b ﬂ{)%e(éeo.p&?pr@ ﬁ'b‘ﬁhengl) 5

i ndol 5 (ahamahlenitrt@ ‘dhivel awxdiarys whizhlwao\stbsequeatiyt be rdreoveeins arsu‘tgblee g. 4-

arm dophenyiiqes iy Sl 0 &) &) RERIER nobfind =i ¥ B orl T achea 1o

the requi sexaenple withod dpmoabiraieadsl ¢olioved dfy éepanation of the piasteesoatsrip

substitute 0 u the neta

and/ or paré;emégt;\fe%eﬁ'gﬁ& or #’% %H %S%hl %]sugl!@n’apog?é%é{ B%tp%acﬁ&ba tﬁ position

rray be | i rdceabproprétd ehirdl gedgantroaciiital chalyst alhgndex.apndiions kalsiryto theng) . When
reppese kll@d%@%’l%l ot her groups that may be nentioned include

am nopheny ups (e.g. Fe may al so represent 3- (N(CH3)2-phenyl)). O her
R1 groups that may be nentioned include optionally substituted 5- or

et or oat ot P apRBtts IR o e S0 Lo FROLRIORRA Felliatt® ita pyri oy

(e.g. 3- ptroiptpmers) aaldmwmcgﬁlthe@qt(le R ragenfic umrtm)tarylndbqwlwtum ther

6- am no- 3- , may be substituted by one or two substituents in
whi ch ther%%F% p&%f%&%hﬁ? one substituent at the position neta or para
relatid®e to its point of attachment to the requisite bicycle of formula 1;
and optionally substituted thiazolyl (e.g. 2-thiazolyl, 20such as
4-trifluoronmethyl-2-thiazolyl). Partildularly preferred RL groups include
optionally substituted phenyl (in which the optional substituent El is
preferably in the para or preferably nmeta position and preferably
represents -0R20, N(R20)-21 1-<or Cl.2 alkyl (e.g. nethyl) optionally
25substituted by one or nore fluoro atoms, so formng e.g. a -CF3 group).
Preferred conpounds of the invention include those in which R2 represents
one of the follow ng fragnents: (E3) -NX-1" >11. \RafbRNE2 , (E-) E-



wherein the squiggly line represents the point of attachnent to the

requi site triazol opyridine bicycle of the conpound of fornula I, RRa or Rb,
and t he ovbeniivmi@gers (e.g. E2, E3, V, J2 and E4; whi clprcares20ptdooasal
substituents 5that may be attached to specific atons, or, nay be depicted
as 'floating', in which case the relevant group is optionally substituted
by one or Inthestdctirse shodd2 ek, Bhere the sterbsthemistnt sargrpanicsilad ehirsled her ei n.

The depi cti,on .of t nt, | cket s SI |f| subst it uent
< opt | onal Py Brelafeeti e peRiREet e tflimpeld 4% 0lBYy Moy ol gnity
N-E3 or N-thi .cofpouieds of tiekplerdion. w&Teﬁ'e stelrenchymls]:Q mepemﬁezyby @asdidl groups
that are t r u g p The Ra or
Rb group %@d %e%gs h%lagt"telg Ey’%%\é/see%(&jl;ri Pgrt%g%lgév?:ﬁ?%&rggg%f trg '(l)%ugt[\at may be
met hyl 5 etmgﬂeoeomprewplepealﬁed efid défineld. are optionally substituted by one or
nor e Ql substituents; in such instances, there is preferably one QL
substituent |located at the term nal position of the relevant al kyl group.
15 O her Rbhef campeurtds ofhthe meyetbieinmlonaneyi axrstlnmd:esolvﬁéd Ns' WEE2s

Parti cul ar | rl, npounds
of the i nvée(;(n\/tz’l?é(‘:)olrelffoﬁhg ?’ ﬂﬂgya%@é’d‘é@ﬁ?d‘llg g%?%% ﬁ rft?mse %%)WSt etﬁg‘o‘&l

r epr esent sar- ther like; mpdiitisethténsiedrtbalr the ioventies pmnbraté yothasgilatéa.apd phenyl )
(all qof ) tionaIIy substituted by one to three (e.g. two or,

pr ef eﬂé’bmf’%@r@@éﬁ stituent(s) selected fromEl; one of Ra and Rb
represents hydrogen and the other represents a substituent 10other than
hydr ogen; e r. S h hy.dpogen, then
it is pr eftﬁba%fé}:%np ?\{ghgéﬁc 58 %%ﬁﬁ%ae(s }é%bls%hﬁgﬁe@{; omorg CFl g%a fI {5‘%

subst i t ut epresgnt amvention wbich a(re ldyntlmﬂec) ttmlasecltedelmr@s)btﬁébrethEédctfthmm a;

(i) CG_7 Cbroﬁw'olfé’la}&?s re Qﬁﬂam ’ha§|H§%na§toercC Ln%gg)&( Im%’s

cycl obutyl) optionally 15su tltut nore (e.g. one)

subst i tSuentyraher stffasentdcbnh therat@mig mags ormB)sawumbehesmlbdycrhd)'ml hatbe; or

(i) hete I cycl oal kyl
group, pr e er a%@?@ﬁ%‘%ﬁ?ﬁ% f(gur@ ¢ 95%8 W&rt@%tsgmn%@ég#“"é‘f"aﬂﬁt?ﬁ‘;% ected
from ni t r ogjemeniras spegified hegin aigr srintgmpatgd witbitrrthé pdopspyfrtbe gbmpounds

4- pi peridi h ﬁ%kc) r. tituted
by one or %b%m( g |%95) éurg %%F%Igﬁ ts)éhfy\%ﬁﬁ%ﬁp%rgteeg%tggeaﬁl opnéﬁu%(s:at ed on a
ni trogen h’@Eeﬂl@V@ntﬁn eclydewtisntoras 0f4-fytippgen.di sapthorgr @ur@peeelmem fromQ;

or Ra (ﬂﬁ %sﬁﬁ@u& %ﬁ‘é? f&@ﬂﬁé %ﬂoﬁng drff n%uné’??sec‘% 4d byl Sty 1 k@ #pmenber ed

ring - Of nber ed zeti'di nyl, pyrrol i ndi nyl,
pi peri di nyPNoPOaY&p &6y P . iR, Cis.iiy chnltzah ancy) ?L@Qﬂfﬁém isetstpigalidabeled. g. a

nitrogen o I e IR od 1 erazi nyl
gr oup) | m§°g%%"?§§ *S*%SP%%&“MVE"’%?% {fbsg g Sn URH KL "X BiePCT 2E T
whi ch i s susefdfiecapippuich agd (P puhstiatentisseie ghstabytion apsayhn frﬁ@at@dsié‘l)of

pi per azi nyéad %arb%wla U@%( eb@eke%eqséfpp%r %eﬁne séoro?f&@?%x? and

further, such first ri'ng optionally be eit

anot héS 5- dqtectablwvmfelﬁéar (seb@ﬂtutsmn@tmbewr isrseRaSOTHED| asadiaueriug olm

pr ef er abl m%tyaéfmr@g; RAR Mo aa\%rﬁég%@t el lﬁﬁ‘% SorPyleafd! AL isble S

formng e. feuse rfn) syst l( rst ring y

| i nked Vi astablhtv r{glge la@@msed) /ramyprfea*f-luie or@ecamﬁdrﬁseae@l reaHiteoreyts) i ando
heterocyc'%cmapwyeférﬁeogn Bk airchims ok, TESRA e IEHAS 6 KK athkyl gr oup,
preferably contalning one het eroat ons prefera selected from

ni trogen a?fd (9<y B @nfior*Fnaﬁg usegyl ferzewm@myamlswn tanearapiy (PET)S

pi perizh nydtu@bs "R p@?édwi%' )sub&@atfeorr&@pto?plddéuﬁé/ (sto%fc%W eﬂabgi%'dr 0 cycles
i ncl ude those in whi there are two rings sel ed from4

6- nenbereocqmﬁ?g'é‘d?l%kt@ﬁ RIEERAY HaYenlira %?”sg?ﬁﬂ"%”yca? Hﬁﬂp%[ﬁérﬁycfﬂ“ﬁ‘dr’i‘gt o both

rings, e. roéé‘tﬁ:réspbﬁé@y&dé fb fHo@Q cﬁéb‘fés%m HBiéfnC@'(')gt & @hé’@b&r@g@n gsmé :
ere ring, a -

4-menbered rin

and 5- nenberied 1r(?)nd(b)o?(aée 2Xb 22@ a&‘ﬁd'2 g»r?@a‘ﬁéﬂreﬁ‘erﬁ’??@"p'%'i‘%ﬁ'”a?%oW| nked to
the requi sy %u@étfﬁ)&ﬁnbea@f|s$t9g|€b'liyala|belé'dare%g€htt fcﬁgéfrhcﬁ‘i@&bﬁ"&alg‘ idieleqof the
respective rings; hence [5.5], [4.5] and spiro-cycl es
are parti cgreSMy pr ef erred) V\:hl ch second ring of the Spiro cycle may be
substituted by one or nore substituents selected fromE2 and, if
applicable, =0 (formng e.g. an optiolfal |y substituted pyrrol i di none); 25R3
and R4 independently represent hydrogen, -CN, halo or -C(0)OR6 (preferably,
at | east one of R3 and R4 represent hydrogen); Ri 6 represents hydrogen or
preferably C1 4 (e.g. C1_2) alkyl (e.g. ethyl);



QL represents (e.g. when a substituent on an al kyl group, preferably an
acyclic alkyl group): oRoa;, NRoa)Rla; c(..."(R oa)Rvia,
_N(Ri 2a) ofo.2011ypvasa; aryl (e.g. 30phenyl) or heteroarylpctarotizomsaocyclic
5- or 6-nenbered heteroaryl group, preferably containing one or two (e.qg.
one) heteroaton(s) preferably selected fromnitrogen, so formng e.g. a
3-pyridyl group), both of which are optionally substituted by one or nore
(e.g. one) substituents setl ected from E4; heterocycloal kyl (e.g. a 5- or
6- menber edINEFOEYENISe FReENESk (ke RV Proups Juheress i érfeeiﬂ’%&ﬂry'”&toﬂf?@reni ng one
or two hetangétdiBedhelerl MBY Ye SehRGEEhIA bOWHBH KT a safidiepiyanter SO
formng e.g. 4-”§|.%er| dj nyl, @I erazinyl or |O[rn dazol i di nytlé% opt | ocgal |y
subst i t ut €4bg "YHEYGt © of "%‘ [RPPTRIBE iof GaMOPAtoRs| R PETCRSSEm =0 and
i ool | O T - e e e e Lt P B L At y1 o
cycl ohexy! @Y f'lﬂ?oé*CBﬁBr P'gy‘%ﬁ)?}l‘g@@JHé%ﬁq tﬁ’lﬂ*ﬂ@é k: HR@?"' Wé\é”t ﬁ‘@reciése of
aycl Opr opya »uffitiehtsnurberqnél 4 thﬁhlbﬁt oft whfacbftbhrbvhleateilhﬁ,l”&ﬁ@a &3u b%tF/eilg uents;
represents, (e.q. en.a s tituent on a, cycl oal ky r ou - a or
het er ocycl 331 RéPaﬁé’Yg{g- }‘%’-h %YV?BF%P!%FE’HI ?r]s%b%}éﬁ%ﬁi%‘? &8H "%l?(‘ég eyePoal kyl
gr oup, |1 8 wnmmépﬁmrt&ri@eoaenhﬁmu hemoat Mﬂt)))( f ?télfbbﬁbétbm_%?'b@CbMtLlfrél@m nibt rogen,
e.g. pj.peri diny r ou ich may. be attached via a single carbon
at om a]too e(l.f‘grm"};?’ %{&XB'gP%yg)cgﬁgﬂ'ﬁﬁ”?&%ﬁ@ﬁ"ﬁ%‘”ﬂé@“ﬁe attached, to forma
ﬁpitro-cyc: i cI itlructure; QL reprglsent_s (e.hg. \/\11en afsubistituenlt on a g
et erocyc rou refera i e rules of valency al]ow and i
one is pre@@ﬁ?%/mlhg%?égﬁta%ﬁ" £{1ent|e{rp eﬁmw&ﬁ”@r(wg?@n‘i is_the LPPRR tBth%TSRloa and
Ri lﬁ :)ndepregge)rﬁdﬁyled aerre&&ﬁatl bé)sdb'@gedfhail}i onCiNhénalhéﬂéhsé%uﬁcieté?ﬁ%mwtw grl 2)
met hyl ) ; a represent rogen; epresents or : e.g. :
al kyl (e. gR':.;T ﬁaég)?myl%?o'ﬁ?)t E%rféﬂlr?t%gu%rsPP?ZE‘t’r@{fdbffooﬁ)ém&g' r EXIBPIEUBBL i t uent s
(e.qg. )liSnEvdﬂkeﬂyle@ S am%nsgerm liakest ?@gp)e ﬁuolﬂiayh{ _%Wyml | ngroaBQQ\_ﬁé)j fobgoL onet hyl
group); r epr nts . . g. a optionglly substituted by one
or nore (é’raf'aﬁﬁ% sgﬁﬁ'gh ?%ﬁ#&é%@&%é’é’ﬁaﬁ@ Rr?%mb&?atr%%t'clg:?mﬁﬁy repr esent

&, E3 represents C. 1.4 (e.g. C1L 3) alkyl (e.g. nmethyl or cycl opropyl)

optional | y-substituted b ne or. nore (e.qg.. one substi tuent (s) or E3
rrgy al so ?lcéiﬁ gyéci?{:{lky%g&g%(&gh&re \ﬂhgn{hﬁoé'?ﬂegd'm%oét'%faé\%gﬁ@dmak e%for
i nst ance wipenifiadllyacientionen anay deoahdnpygicoup)bisyelic alied greppesenich4, in

whi ch I | ol 5- f | . 6- menber ed
net or A%y cl ST §R4bE FEhnfeeRe theetd @ oo Biule (Bed Iy
sel ect ed fsystems suchgmsrthree. fgsedacymiqatkyi dioops). Bumhycloatkyicdroumsymbe bat t ached

via a sin a t . 0. cycl oal kyl grqup to.which it may be
att ached, agurg %ﬁm};#;%g%aﬁ?rgfg é’ y%{))r?tgmg}grgg? LP&e?‘°ﬁ§4&PLé%? Ce%%ﬁ? s(f@'fn%oé n El
r epr esent sex@mple aeyclegkeny! gnoeperSldistitueatsondyebayattddhedad pny pdiRZorathe/ or 35when

E2 represe . n is. preferably - ) 1; . when.E3 represents
4, then cﬁ&ﬁ’éﬁr%’%’gﬁaﬁhﬁoﬁ%% &‘&Fegﬁ%ﬁglﬁ‘g%%&%%ﬁk‘%a?‘éﬁ' ‘.Jmnfgt hyl )

opt i o2&l | yfoprRusdchpeysfoatkybgrphips mag isoutegqubrbgycime J2 substituent (or, in this
i nstance, 4 may represent heterocycl oal kyl as defined above); when E4
represents 4, then Q4 is preferably halo (e.g. fluoro or chloro), -OR2 or
5- S( 0) 2N( REheReIm (‘Ralg’, whep GisediHRlein, Qiefersplycipeudes fiusrq.chidng rbromoiasda
substitueq% n a E3 al kyl group) halo (e.g. fluoro), -0R20,

-c(=y) N(R2 ? 1, c(=y)-R20, heteroaryl (e.g. a 5- or 6-nenbered nonocyclic
het eroaryl group, preferably containing one or two heteroatons, preferably
sel echhpd f l rm A i . i eroaryl
109r03§ i Sﬁ%?g?%%l%ﬁ%@ao@%g@%nﬁﬁg% egtrno%g%&lég%b%% %&*ﬁ?é‘?‘t@@g}'g opr opyl ;
pr ef er abl yangrxenstie hetarasugloalky areynsds evhiah qtdeast ondiéngi anei to feurs abtbei t uent on
a E2 al kyl - 4?;?3)( = WS C3. k ( .

cycl opr opyﬁt%gﬁih&@lﬁ) y u%éd%qs)ﬁl%% é?ae"g?g? gm@r?g?egg%rg Feb?'lgf éhﬁj §/r{,3w&h

r epr esent she J@talmunber of gtompist the uisatsystemaisketveganyd agd @de gl betiera2) ¢ ) R21) ;
Y represe =0 o] Cl- 4 \al |,

oyl opropyl oy Cer: B SEShS SHERPHE B sl 85 Buln heelbo IBMIY

subst BPuerifuRse Mgy 3lse i erifapd. | Eurtherosuch Aaterenyaioalkrogienps meay bsent a
trifluoronmethyl group); 20R21 represents hydrogen or Cl_3 al kyl (e.g.

met hyl ) ; 17



R22 represents hydrogen; J4 represents Q7; nore preferably, J1 to J6

i ndependently represent Qr; when J2 represents 67, then Q7 preferably
repr esentwo-20(mAvdai( R5) R51 or 25-C(=r)-R5; when J4 represe@dBRoQ@uooisen Q7
preferably represents halo (e.g. fluoro); Ya represents =0; R5 and R51

i ndependently represent C _q (e.g. Cl1.3) alkyl (e.g. methyl or

cycl opr opydatura®d bbnﬁsznmeie&r berdammgpm@s ridret tﬁ‘tﬁ)blé’l‘éﬁ@for anplé rtﬁ;hdﬁray be
nment i oned g ncl u e t hos h I?L resents - or rrEnE

het er oar y| '°[B"g."p§*4 gb‘b etglocycios) ‘?’H@ Whege qa'F)}T‘e (BPY. "”b' 8 g\e) (all of
whi ch ar e)raagé) greapl ycwbetbrdcvtreaikﬁygrom {hat infdyese (SertiondédMncliide 7-

35 f bl . tit t el d.f l: .R3 d R4
oo bR S LTI L e ey oo o
-C(0) OB6 (puatadytr aBlagabiaycld- mn]oomaypf £27idinyt] Rdzetiepwes edibydiyshragen) ; R4 may

repr osent< IRk (ERFRERIY o goldd; Frrmbelaboud Bl R T

repr esent s(rr’rv}rmrmggerﬁ dioanyinl dlo(emyg |ncIungo1Grd|dmramlyD)and QNdMSxan(le 0) OR6; E3

represent ro ob r f er abl
rrelto hyIS or Sq:' é"’fnéft) é%fr'r“%l"Spt g‘n%{?ﬁi”g'@ubﬂtb'?@ﬁg p§9¢|5‘|?1§9 oqu ﬁ'&ltg 'S one) yQS
ﬁubsti tuenm(rtsﬁ)fgtnagnm Mmjdaablgyl, remoeﬁ&rn?yl(}lhl gxegucywbm h}heﬁitfagzl onsa )

et er om; qf |ns ang en attache a roup) ma
al so (r)lg);)r g&’@ﬁ’{"ygﬁ:l&? ]9\%? F%“MQP@ Q'Pﬁéﬁz&yg %erﬁw" %éo t'CaIOS or/
pr ef er abl ypyaaly, rrepbazcﬁdrdylet qryooldihasl, K ydyrgliding, yrrwmylch qtuhﬁtﬁulm)& one

het er oat om r sel ect.e fromnltro en .a piperjdinyl group),
whi ch may %Lgf%&%n?' I:c% N?}?rﬁ'"a %‘f%‘éi"@%@% ?Wr‘fl;"%{"%nelz g&rgh@%’ydéwk group
to which i (:sucrlmyak)e1al3 aaétmhydrto@yrhdw maad 13, 25)6-tetrahyalopgridi)r unﬁeuarejl(and whi ch

het | pal_k bst.i t d.b
neterocy AR, BB o RRR STF eRE M 8 ot e BiBel .
when HIS r eancttberiiks. Qdbstitlrats G heterquyeidalky igrqupsahay, (waerp agdromiats, ,be- 0R20,

erNég?;bFil%C%Eg(?WaW( %}2@2% P&% %%?m '%h‘gn EZB?rtg%gquWega%g%l@ ?egr Sgeintss

( e. g. whenattachmentofbéitstacyclealkyl @rodpsEdanlblewia gnpwapm haltlee (ieg gystéiuor o) ,

het eryégﬁsf RyRata fivdpliaroed Sreir A G’ & riigefelilaramaom o oYe €

25pr ef er abbry ape Ifmadecbrboccymm ridg cblg;enna)s be froesenh @s epagt. of4ﬂ1pyr1ngd995ierand whi ch

het er yl bl siltut I

cycl ogﬁ)pyr‘gtreg"ﬁ?'le’%é I ;rﬁ%gubréﬁj §>é olrf# ﬁg% P/ngcl qaée?’y f8

pr ef er abl yHétenmyblealsy memignee hgr.elrcmay be rstatep ok spectfmlly( reogocyolrne@r

het er oat O”bc Qc. formng e.g. tetrahydropyranyl); J2 represents Cl-4 al kyl
(e.g. C1l. ﬁ( such as ethyl), preferably unsubstituted. 30 Especially
preferred R2 groups in the conpounds of the invention include those in
whi ch: onerg r e nts a
subst;  uen N R AdhcILEBA R DREREEoRfer AfpRlctl hEBbRRAT

R8 or Fb r@fme@ewc@a&yismsm)tra@m tocgroiens mrmchhpdrsegm ringhefra two-ring

pr ef er abl vy, ); 3 |y b t uted by
Do an seyse(n‘n is 6’(8969%(1 g;e[elﬂt élgontgzija)gém %toﬁ{ eé 11r%0tﬂrs. g. ﬁ*;é %r’n

cycl oal kyl b(l@geﬂ (es- ovheycemalokgd in shec hortextcgfctysioakyl oohetemyglbakyll )
optionally, e ) t sel ected
From QL (20 eleLy Koy o BIE Bréupeiin wARR S IR SR PSS, °2 6
or, especi %rlelWkeCBb)h%lﬂ@elaedilhmne@ybeiemaﬂ@teemmyml(ealaklyfpp@atenp pr ef er ably
cont aigy ng one or two heteroatons preferably selected fromnitrogen and
oxygen, so formng e.g. 4-piperidinyl), which 10heterocycl oal kyl group is
opt i onal | yARLiBEPS thatdmay b@rieermonﬁ‘ﬂ)r@lt(d@ Ge-20.081EN 3PS 12 (B1213:(18)ar¥lel ect ed
fromO @Ji’wdg %{3 4- to

7- menber e\é\f)}gaﬁas érBst%gy bt n%&ggée h? ?ﬂﬁxy({r\g th?r\éég%:tg\%%glen a
further hedns an@n apd 18) g ?Qf@@fm atImso Xy Whish bieasb ana ripg iswrotatiei ng is 15
optional | YCG%E'QF}] Prdabe%émae%nw naBHRI §H@§'Te'lﬁ<He§Ucﬁ§)s S£BAGkF5h hom =2 and,

further, suc Irst rin ptionally be linked vid a single atomto
anot he¥ 5-naphthybs s paint ¢f Eﬁtaﬁéﬁﬁ@rcé@rﬂﬁf%@émyi ke @i anp atgre phtbeying

het erocycl oal kyl group, preferably containing one or two heteroatons
preferably selected fromnitrogen and&xygen; 20Q may represent (e.g. when
a substituent on an al kyl group, preferably an



acyclic al kyl group): aryl (e.g. phenyl) or heteroaryl (e.g. a nonocyclic
5- or 6- nenbered heteroaryl group, preferably containing one or two (e.g.
one) het ewoabomsg44 bot h of which are optionally substi atramB2by/@os3or nore
(e.g. one) substituents selected fromE4; heterocycloal kyl (e.g. a 5- or
6-membered 25 nonocyclic heterocycl oal kyl group, preferably containing one

or two hetssea. 0Fr esdingler Whdtgthe. @yl drop Iﬂﬁbcblyhyﬁh/d IheOpdint sl alttayhragrhst i t ut ed
substituent (s tedfr m =0 and E3; or C3.6

by one or no one

oyl oal oyl MBLR U SPEUBCLPAD BT B FOTRGE 8. Goneioh RECEaY o

cycl opr opygr)au@sr aleSpaldyciN@l.¢. Yoisyehs ot trigyeit) biiepace prrefémﬂslfe lifkeds téhthel t uent s;
ubstituent on a cycloal kyl group) -Oama or

30Q may re

het er ocycl® Sg ‘ﬁj '(“8636“'%6{"%3” B'P"lﬂ?'gfrggabl y a 6-nmenbered heterocycl oal kyl
group, 5in which there is one heteroatom (preferably select ed from nitrogen,
e.g. a p| ridin be att,ac sing carbon atom
fo’e. . Pa QYRR RO Pl Mol e R DGR LAehad e BHS e

spi ro- cyclaromatm: ugrbup econtdidingf one i s tradre e helerdatdthisicleasl beae atocysuroal Kyl

ts het | oal k 5-
or "pr bt or A5 CACR e ably ST g BaPLORS g oHBEr oAV LAIPLRS IR | < one

het er oat onthogs ehieh alaley bemeeat&ahd 2O Men Bero geh, bebwen 8 apd A6y bod may gr oup) ,
be attached vi cl oal kyl

whi ch t
grloﬁp 1trasay\/\s?ﬁ EIPOPY iy PIEYC '8t? {é'ﬁgﬂ'% Pb"W%B?AQ‘a?egfga& WSI&cthgt MESt Bre (and
whi ch het esrompati¢ (sal feayhing) rforugxairple @t momms| biy, os tHegtlicthsterdatoynatio groap).nore (e. g.

bst,i t I ted f J i ch b i t ed
et br oat orf ¥ TspEeRER Bretp (5 ey FiecthE sHBs SRR TR U8 9 whi ch: R
represent satdmrrm:hhnbug/prhlemyﬂ of aﬂndw-dramaﬂphegy H,ow3vérr wﬁbmae@rﬁa&%@w@be nyl,

4N P - Of 0 ERIDEI 5 0B ICBY FRYcish o mn it ApBRREH ne rest o he

R2r eprlés enhelieewlz e'pmrydaromaun rnpgoIHeltsrbaFyl\l_ﬁrbi)JpQHaf téy bleunemiopbe m¢lude

EHUTC St i e R Y i R

-N(H) - CHZ djlﬂydmrl hMbequrmﬂamZdylm &qﬁﬂdrmsomdol 2- yI 1,3-dihydroisoindol-2-yI; i.e.

N o [ ear O UaS ief SIPREE e iRt R el SR GrgI - 4y 11

N( H) - C1- 126grizinti@203(,0 penzodiaxpnyp pokhzqulipepingi, rbe%iydhpxolw oty [113-CH2- ( 4-
_2&( Egrjﬁg}%%b(?lggéﬂhg}eﬁz%g]La’nP/ Ngkgoefﬁ_%%fg}'l Zﬁ/e;?\;\ ? ladpéé%k/l- 8r|1c?ue il!lgdb,q-,?ﬂ- yl],

4- (- CH2 CH2bexgbihiaG[aapM) - pi pemmmia;;ulyl Nbehzoghtdazolyl  (including  2,1,3-

[ (1 Cl(—é g;‘f: r&g@g\%()%%/ h%go}a/l)g'erg:é OQE%nél;{ww F%h%%}o -2H-1,4-benzoxazinyl),

- C( 0) Ot - bukenizpxgziofyer i di hedzgridrphdliny), - CH2 BeRzdselenadiaidyl- (including

but yl 2 CH2-
[pi per ozt re Loy doenep el o BeaBingsl tArdBbbr s el 1o
N( CH3)23, -fadyh CHEnidHZB)YNH imidisig el -2orR Wiy, N( H)dBealyICH3indeliyH) - BeRiyCH?-

0) NH2, = S DI I 1-yl
500 i nz e IEER R e Nl odolE PR SRBE BT 1
- N( H) - [ 4- isothiochromanyl, |soxazolyl naphthyndlnyl (including 16naphthyr|d|nyl or,

i darol | o e Syl SRS, Wt o e

N(H) (CH3) ,1.2 38>Xaiilaz<aylsﬂ|2r‘bpmacaa}2@edmd3l Srexgdiarolyl), N(xezolyld phemazinydi nyl ] ,
- N 1- | oh I
1- f))lj)aggl) 9- ggg‘ksa%l o %T h)g:rﬁe Z?%')pﬂmgl( ngrg;? Bf‘ragrg g? gageeéyyl)

2, 8-di aza- pyrldazmyl pyridyl, pyr|m|d|nyl pyrrolyl, quinazolinyl, quinolinyl, qumollzmyl
spiro[ 4. 5] r di aza-
35spi 1 o[ 4. e-tg-ra'fyd%%}qéﬂ"@@'g@?rr“g 31 gé’ﬁgﬁ %i’ﬁ’z?y@”%ng
spiro[ 4. 6]u a@ctghgh)gircg/lqsoqwrpqﬁlpgl[? ateiyab rﬁ@['@'@}'lnonan@ucbnglj B3 .4-

-N(H) - CH2 n e y
-C(0)Q-et ﬁZT %?oq%mc’h@ Sﬁh %r%?? tgfr%@]d re rese §ﬁ%6l(¥h %Q%S%e)p R1 groups
that may d@cwmgu daetthiagedzatye B2a1nﬁhh?61a3°b endyl. 343h|a(’@2¢l‘elb hipiazaiyho) phenyl ,
4-trifluoronethyl-2-thiazolyl, and 2-trifluoronmethyl-4- pyridyl. Oher R3
groups that nmay be nentioned i ncl ude 1Wal o (e.g. chloro and bronpb). O her R4
groups that nmay be nentioned include nethoxy. Particularly preferred
conpounds of the invention include those of the exanpl es described

herei nafter. Conmpounds of the invention nmay be nmade in accordance with
techni ques that are 15well known to those skilled in the art, for exanple
as described hereinafter. According to a further aspect of the invention
there |s prow ded ‘a process. for the preparat| on of a corrpound of for mul a |

Y rr

Q.




15 (preferred catal ysts include palladium and a |ligand such as
PdC12(dppf). DCM tBu3P, (C61-111)3P, Ph3P, AsPh3, P(o-Tol)3,

1, 2- bi s( dwphenyiopda@sphi no) et hane, PCT/GB2011/000233

2,2' -bis(di-tert-butyl phosphino)-1, 1'-bi phenyl,

2, 2' - bi s(di phenyl phosphi no) -1, 1' - bi napht hyl

1, 1" - bi s( dhijpbleroyranphostpitpRendt@ r arieng) , tdazdiybi sty | 1PhesdHoR®) pr opane,

t phos, . t f f ed Li d d 0
bo1Cha( apph - 4ERgoM Bh duhEirareh e r I SUfliehs e helSfoardBeues kapon,
Cs2CO8, Nafity, vt alsppRateCoE lodatetiNon @hy Btgn2 Methe findBeidiNem aricliidifg @K (or

m xtures thereof: eferre ases in de 2C8 and K2CO3) in a suitable
sol vent sUSH'RER o %?‘"&°g|aﬁa~“§5?efﬁﬁfﬁ‘%{86ﬁ81 gfoé’Pé.maé(tt??a‘ﬂ%P%Y atom in

gi met 235: fdlh?raimggagstedi mmhmgxembmﬁppre%mé)emhae@kw@h (glhdmémlnitﬂidéar, wat er,
i met hyl sul f oxi de 25 acetonitri i ret acet am de,

N- net hyl py?t?nc?}iiocfi PMopem ?%?P%ﬁ’ifﬁpc?\aﬁ?OQMCI'(Srr"Wiyé??hW% PEHIPIRNY 3 Rty 1 ed

Eol venlt S itnelrmesyﬁienet higterodrpiagro dﬁs am;llaclédrbé htomee?/flan@; oﬁbﬂrs'g,difﬂﬁn.”ﬁy ﬁl SO
e enpl oy [ my seryve t he sol vent as the base). Suc
react i onseﬂﬂ?%@’q@g}#éﬂe%ﬁf‘e‘?gfre&H‘r%lb«? s@g?teaig\l%ts@ﬁﬁg?a&l@'d?@oﬁ?’glﬁbove (e.qg.
at a hi gh drebipgdiiat uvvhes utdieraaryhigradpsusret pslycydfic irefhich therges at nee of the
sol veri;O syste i Ot her r{s cti @nt condi tiag.ns. t hat gay Be. &eay oned incl ude

Lhose 10 \HPERYS Bag8fssnt JehBat For-piamalisdinednen 85 substided PR may be
per f or med rabrelz& gwupoom t enperature, e.g. at below 0C, e.g. about -10C. The
reaction nmay be perfornmed in the presence of an excess of am ne of formula

11, for instance four or five equivalents thereof; 35 (ii) for conpounds
of f ornul dt inay bewpecificaRP statgut thaethiechelsabary| grea isi monayclit arangyelididin

corresponding_to ompaund. of .. f la | _in which represents .hydrogen,
with a regb%%?s? Wﬁ?r%i x@%pg%ﬂﬁi@ag{hgﬁgﬁra@yﬁ 'B\ﬁgy‘(ﬂﬁ:' %}Pd’dgﬂéﬁ? f8"¥¥agent) .
For i rist andfey fiven, sx-cnrtsegpiirieenticned mpnosyictietng (sg.ua amnotydio deweodrgns

i ncl udes i 0di 5 dil et hane, .diiodotetrachl oroet hane or referably,
N-i odos uccrl?nglb Ek?s’gg,wug\ g oﬂﬁ%rea ﬁ\fe'b?'é'n?rd%evfgﬁgemtﬁec,r%(5'89 Q?\l—%?d’ﬁ@fﬁ@'ﬁni ni de and
brom ne, aavyl cx hetanoayl rofg).chl ori de 1 ons i ncludes N-chl orosucci ni m de,

chl orine and i odi ne nonochl oride, for instance in the presence of a

sui tabl e solvent, such as CHCI3 or an al cohol (e.g. nethanol), optionally

i n the preddetamatans éha undynlbeemeatianedsinclhdaphaspieals, dilconnooganacd base, e. g.
sodi u iC i.cal reaction nmay be perfornmed by heating at
a con\r/EeOﬁi e%%%?%%g)%g%féﬁ%gﬁ(ﬁ%é Q@f "conventional heati ng under reflux or
under mcrowave irradiation; (iii) for conpounds of fornmula | in which R3
and/or R4 r . el o} f. or R4) represents a.substituent
ot her thatfﬁﬁfgét;%é/g@g%?e Rgpglfb(t'e\.ng?rgb'f' (|)§3n%t?tjélgo (56'8%%%? §F°(5‘)°, ergea?cf;f't?n of a

cor r espondilkyy geaup) maydbe Subistituted by bpe ion nwine chbdtBuentsi(e0g. dMeatapfrement s hal o

(e.g. brong, (! j t . f or.oul t WO

di frerent & rﬁﬁ%{ﬁﬁ{ Be iopRidhs S%#ﬁﬁiﬁgg%eg%\ﬁé engEt %shgra%%‘sgem s R3
and/ 025R4 Ewmat lireserimipefups enajelbé nelbtiprted Witk dhe bame isubstdesnt fey. definedsent
hydr ogen r nef.erably represents R 1), and L2
represent ggyh%?gaﬁg%?te.g%saﬂ%@t{ggfchaegeb% ér e R3a represents -OR 2, 25
-N(Rs)R'5 or -CN) or a suitable |eaving group such as one hereinbefore
descri bed ¢ 59%33' 1 Oin | h e - r R 1),
under reacF:(%?o{rl‘@con .|atn?(£)n(lg ﬂél%tmhmt gg?(:{?o@ewg%ﬁl ﬁ%drdlgﬂﬁ?ﬁoef @ﬁ??lﬁﬁér@i nst ance,
when L2 regybeiduents inyaresgeoundmefether Bwentioon maynbié tthe reammucthe aactudlose
ment i gped . ' . I - [ he case
wher e 5 SEHBLE SFLR epalii BUOHRAENS ST nftih QU nrserrden’ TS, e
opt i onal | yeXempiehén theesiteatien ipfwhieh thers spnpret tbamenale. @ Q'a0n@% of, &' ta salt or

conpl ex t her ; r 1/ di am nev X), copper
tris(tri pgnGF(E%ﬁg;% Fnetlﬁégﬁ%%y%&%% 6) orQﬂ, oq' emnd'e %é)gpbej
tri s(di berfpplitdents atan kmntip-stinead differgn{ Ol urttRd.2itdbera3e whersitik@ arad an

opti onal i BV, UC haP 4 ; . :

2,2 b s(?ghgyﬁqpﬁdsghﬁo % {9458 2t RYPSUISEDNS BresSNt N WhiER g

appr opdi at'ePiepeRth SIRer (@uel- aORIE- ay GRAHripenzanse the pthehaepresertace of  an
appropriate base such as NaH, Et3N, pyridine, N V-dinethylethylenedi am ne,
Na2CO3, K2CO3, K3POX4, Cs2CO3, t-BuON&Oor t-BuOK (or a m xture thereof,
optionally in the presence of 4A nolecular sieves), in a suitable solvent
(e.g. dichloronethane, dioxane, toluene, ethanol, isopropanol,

di met hyl formam de, 5 ethylene glycol, ethylene glycol dinethyl ether,

wat er, di nethyl sul foxide, acetonitrile, dinethylacetam de,

N-net hyl pyrrol i dinone, tetrahydrofuran or a m xture thereof). This reaction
may be carried out under mcrowave irradiation reaction conditions or,

I . Y o o - o Y .




15 of a a suitable base and solvent (e.g. pyridine, which may serve as the
sol vent and base; alternatively, or additionally, excess of the sulfonating
reagent, wo@oittmidssi c anhydri de, may be enpl oyed to seryeTasBlailn@esy. The
reaction mxture may be stirred for a period of time, for exanple at bel ow
roomtenperature, e.g. at about OC or below, e.g. at about -10C 20

fCorrpoimdfl | ‘l‘n;(05zwv\qg‘@bfa¢~¥-' grwyzgk dg%;&ﬂ@ym%dmmgmm bpgz°§§ro@p§@r£@pou gd ]9f
ormul a : erein .R3, and L.1 are as herei nbefore defined, for
exampl e in” tﬁ%bf)f%gfé%asot?e'%%i“feég?%e”ﬂ?ér éﬁ%%ﬁﬂ@-%&?ﬁf??f%ﬁ‘f@,'ﬁ%r i nst ance
catal ytic Singtituegepaésedt) theraios® ORBAGidups fayi bk thBeapicesaifetenti(i@ preci ous
netal cat al%/f_t%@auch as P i rapney Ni, and hydrogen (H2) or a

r

g) r N, e.q

source of % gt CURI 83’&%5%’}"3{’5&%1‘3& Vi1 may be prepared by reaction of
a compdund of formula I'X, 10 0 H------ NL. H2N-----N\ 1 N/
R1l X whereLn i s.as _hereinpefore defined, wiih ejther C ound of
fornul a X, Wéﬁét%?'ﬂﬂ?ﬁ%@“%?&@)@ mtsrll’gﬁlals\l,(wg, tcbg ds SHWE’dﬁag‘%Eﬁ'"'f ormul a
X, (Ph) 3PhiskvilCe8 undaXioodByane tkiked pdtson whaesi B!, B2 nEC & e’ casand EB
represents._a suitable | eaving group such as one hereinbefore defined (see

definiti on'ng]f's'ﬁely', and preferably represents -0-Cl1.6 alkyl (so form ng an
ester, such as an ethyl ester), followed by intranol ecul ar cyclisation,

under standard. Hor per - Wadswor t h- Enmons, aor Wittig, 25 reacti.on conditions,
respec |veF€',ng{Xﬁl)’8E{%F%‘é%s[ ot PE ”ggf?%‘ﬂfﬁ%d“?wmﬁa hSFSLR By Pedpkeile e. g.

al kal i netiablatiers ed i as@bipatich wita 24cyBothK2 fE@8ure KaleWdiingt pridfedia, febfdué)K or,
preferably, sodi al.koxide such as .CH30ONa or K EtONa). optionally . in the
presence oweat'c?&?t HF 8 (ﬁgﬁl@er&ref?g_e@_fe%{wealrB@hB?,tal&[%W @J@Tﬁ‘é’hﬁ‘f'tf‘, or

m Xt ur es ofthbazetesred featlires adranddpenpentiytaittengnd for preferably a prol onged
period of tinme, e.g. over 5 hours (for instance, between 5 and 24 hours).

5Conpounds of fornmula VII in which R3 represents -C(0)0C1 6 al kyl (e.g.
- C(0) QGH2CH® skilhely pdysopmdlpaprdcibte thabcémpounds oft tio inventivch ibbt er el a | X as

herei nbefore.defiped w.th. un f faroul |
IV2-0-qoé‘%@?ég’j%o'w(%,ﬁt'ow?%%%lgﬁe %a?arﬁds?ﬁq% ?H%‘e'ﬁ’e??&'é‘?ﬂ”lngs PEBesent c1
-6 al kyl (ieventioetifopide, those thae aper sifficiedlyobbust bas@rvisaddvlaondronaklgakbi  net al
based base SCr 1 bov e, a. sadi um al koxi de such as CH3ONa or Et ONa)
optional | yrelgﬁt?qu{eﬂ'&gjree%eér)lggefélfde&r%eu&tpé'ﬂg]e solvent (e.g. an al cohol, such as
et hanol ), under tenperatures and periods of 15 time that may be determ ned

b h Ki - . I b h 55C
and prd er bl e SRR e b R A e DB o P B B>
Conpounds tof 7-shenmhdred Vihg |sorBoymbd qutiepallyecbniprises ac tinken grbum -@gRHHNd of

20f I i i | e | i
such as. ond 4t TG G e togbRRLSRERI o8 Sal F o B 23, O O
her ei nbef ofiret whef tonfedm (aabridded sindturd. Byt thispwefiecladid that shedfiishdeperagent | y,

t ; . 1 | I, H2N-R1XI 11|
ggp\r,\,ﬁ:regi n%ﬁisgea%ehg&e?ﬁg}e? omietd?e?qr(?\%%l,)oun%é% sErghﬂg?(g(%bféﬁ'ec?B ilic

aromat2 stB&)A-Q- (AR keacti on conditions (e.g. in the presence of a
sui tabl e sol vent such as 50

Compounds of the invention that may be mentioned include those in which:

when R® or R® represent (or contain) alkyl (e.g. Cs.12 alkyl) or heterocycloalkyl,

then such groups are optionally substituted by one or more substituents selected
30 from=0and Q’;

when R* and R® are linked together to form a ring, then the/those rings formed by

the linkage of R* and R" (i.e. the first and optional second rings) are optionally

substituted by one or more substituents selected from =0 and E?;

each Q' and Q? independently represents, on each occasion when used herein:

21



an al coholic solvent, e.g. ethanol) and optionally in the presence of a
sui tabl e base, such as NaHCO3 (or another suitable base as herei nbefore
defi ned; weeor/@ie4process step (iii) above for preparingctmrRoLNDE233f
formula |). 5Conpounds of formula VIII may al so be prepared by reaction of
a conmpound of formula XIV, RA NO2 XIV Nr.--.N1H2 10wherein L1, R3 and R4
are as hermlobef- GNe deNOped;NR'PIR'E, corgridhd of -fY@-Rﬁﬂl a .E(/ Y)RIRLAXV

15wherein [are b bef ed k4 may

r epr esent ?(sﬁ abl)g I eawﬁg(hﬁ p’suc sgibl'% (e g8&f)r@W§§l iL;ro or

i odo) or a8 @%O%‘Eﬁtabﬂ’(eYb @m}?")@RijupoangR‘ﬁ”e@DRl‘l’?qier NKR‘Z"’)W\QR”P eaction
may be perf 11aCOHdI ti 18 & herei nhef,or agribed in
respect of h gﬁi i abg\\ﬁ)( ﬁ g\f@to%%h of conpg\ﬁ{u §?(3)f2sf grrml al),
le_ g. :jrﬁ théJR)faéi;@)aN(—:R’Bal)RHa suSt@)bMR R'¢at a$@ety)RUh aea)glg'gOAG$R’°aa swt tabl e
i gand suc A as reater
thgn one eldétséi%l ert%’ 2 gﬂqgest&aoggélﬁ Zi\%.l gwg'aﬁﬁei &f ?ro%l%ﬁ 4‘3@8@?"3’& m xt ure

may be in $u’oetltpltmle,nc® of marq)mtmtltuaphsaeiefctemf’rmmo =S, gN(RI®amaeg®), at

or epar ed by ILvaner e P whcdlites, S RRRE v Bhmrt o

exanpl e i nmacecmbdmueatsmetehtedﬁr@anbpedures descrl bed in journal article:

A. Al bey Per ki

Corrpoulr%ls o h El %?p‘%\d %Jr?gfegget b?ﬁa%f’?ﬁ?sﬁﬁ V&@Br“éggﬁ??'" OCH3) may be
30pr epar edhajg n| {G‘Nltl oN®@f a- N(RzP)%bonoHOfﬁ ,comagavidREf f oC pa)-DREYI

oL O PR G K RS ORLALBRY LB @R b el v

i nstance i®RHEY)(OFFER]e (-ﬁ)P(@Rﬁ’)X(DB?e oN(RAIC(aY)RE, anN(RIAQHFOQRT d under

cudobt SRR AN et TRER®) 00 RRbGATRERSS T BirBeRarel by |

Met hodl 50f {333 2Y 8. r- BéleR%?[ SRE° NBOIRA’ nes¢' albyl, Weledendpalegs@hzhaatter\\ey ns
Bul | 6 f
gr ;nsf or mat | 59? H% |t%8 Iydg Ubsgtzﬁeg(s)bey %n %'9%%}6 B‘P"%éﬁ%f‘ geae cg(pﬁé@érpetc I0 :‘gr m

conpounds TP andrdiu Iaayl loy hemtoamle(yvhtw Ia’t&eﬂtworg;dwsnmbmtehonal&s)ubsmdmdt| ons, for
exanpl e of I her an al dehyde or 15 an

al cohol , sfor%agﬁger% SIrulgi'fél lgérgse%aédﬁa?rg@)n‘]df l?‘mg)né (e.g. -C(0)OH (or an ester

t her eof) emp}n Cbearlﬁdhvmdemdeoﬂyarep(e(sewtlsi meadﬁ-@céﬁbgwbappsemhergmu BAL and

reductiong 47 ool SURVIRS, "?Fa’ P N R S AT

usi ng apprMRl 2R EYPHRIU ctNFR)5 S@)m%ﬁo,t |-8(@)28i?ch-32i§° t hS)(@R??erurl Gagdalayl poi nt (i)
above; 20 nmoi ety containing an al cohol
group (e. édﬁ'o&%‘%%bg@meg% cin%%[]ygf?é‘?%rg a%"?fo for exanple in the

presence of a suitable oxidising agent, e.qg. l\/h02 or the like; (iv)
reductive @%B&Hd@%fﬁe iAverbA B 6y ad%%@ﬂ. 33‘8 MRIuddREe iRRRIRPT i ate reaction
condi tions or exanple in “one- po procedure 1 n the presence of an
appropdi ate % re@ch PfRagehR’ doure rmeae@HUdm@hemlaléeaSé@Oelqﬁ@ agent such
as sodi um CyanObo%ﬁbedrréﬁéséNtsa@ﬁﬁé‘tﬁfe@a%%erﬁﬁﬁ'hvgﬂopéh .acet oxybor ohydri de, or
the like. Alternatlvely, such reactions ormed in _two steps, for
exampl e a coﬂtﬂensgtl"%ﬂfe%ﬁtﬂé?)h!(q’?gqfh@ apﬁlé%%h@ét %ﬁ'eCéedgffOfa hadn iy 9R%hg agent
such as trinmethyl _gmit hﬂ?l@")ﬁma@\dob W(r%renprle%?éﬁl)arRasr'eg?’e%gntseéﬁ)" f ol | oned
by a reduction step 30 by react reduci ng
agent such as a cRerggisHagy.Ryerqges, ‘hf’é%tFﬁ’ n@B’z@bd\&(B"‘B?’s)NaBm Al H4, or the

| i ke) 30f or instance the conversion of -NH2 to -N(H)-isopropyl by
condensation in the presence of acetone 52 (H3CC(0)-CH3) followed by
reduct i on PHeEE SRMpRUSEE REEdIveationthat may badesnitiosedt include dmseumwhich:

cyanaobor Qe RUfedrésefits BN&fyﬁlthe@ntﬁ@gHﬁét?tdf@d BYIAMAsPBhe subdhitudiiiiade coupling
reactions, i.e. the formation of an amde froma carb oxyfjlc acu? (or ester
t her eof ), %Pe‘ésﬁrﬁtﬂe when R2 represents -C(O)OH (or an ester thereof), 5
it may be mameeioerbo et ol BMEAGNE dndgiroup (in which fer)b and Rllb
are as herei nbefore defined, and may be |inked together, e.g. as defined
above), and which reaction may (e.g. when R2 represents -C(0)0OH) be
performed in the presence of a suitable coupling reagent (e.qg.

1, 1' -carbonyl di i m dazol e, N, Al- di cy@2ohexyl carbodiinide, or the |like) or,
in the case when R2 represents an ester 10 (e.g. -C(0)O0OCH3 or
-C(0)0CH2CH3), in the presence of e.g. trimethylal umnium or,
alternatively the -C(0)OH group may first be activated to the correspondi ng
acyl halide (e.g -C(0)Cl, by treatnent with oxalyl chloride, thionyl

chl oride, phosphorous pentachloride, phosphorous oxychloride, or the like),
and, |n al |l cases, the rel evant corrpound |s react ed W|th a conpound of

- o Al—lmlll-\nf\_,_ ™~ A X o ~—~ o o



30 al kyl ated, acylated or sulfonylated by enploying a reactant that is an
al kyl, acyl or sulfonyl mpiety attached to a | eaving group (e.g. Cl.6

al kyl - halwoeo(1eroge44et hyl bromi de), Cl.6 al kyl - C(0) - hal i dectasBo1196236( 0) Cl ),
an anhydride (e.g. H3CC(0)-0-C(0)-CH3, i.e. "-O-C(0)-CH3" is the |eaving
group), dinethylformam de (i.e. -N(CH3)2 is the | eaving group) or a

sul fonyl hat igdes (rPot gepr'é@gﬁtsc)@u?ggn) (i3NkeL @%re%@hfskg)subst(tﬁénts&ﬁgr' tHah
deprotection steps, such as ‘deprotection of an Boc protecting group by
reaction | WdPEYWresence of an acid, or, a hydroxy group protected as a
silyl ether (e.g. a tert-butyl-di rrethylsilyl protecting group) nay be
deprotected by reaction with a source of fluoride ions, e.g. by enploying
t he reagenPsf EPPABKNRAS of theoiRvention thalrmarbg TBAFI)nedI'h@WWB%ltﬂeW iBrpounds

descri xed fb@%ﬁérﬁpl@rvﬂwe‘?l' RNRIprés@RTEes @hﬁérjnyer@é{ %Hrﬁéﬂcenngaé&ﬂkd}%nﬂ/lnort he
literature, be obtained either by anal ogy w th e processes
descri bed ‘Pﬁ@&déﬁ (ﬁg 3rpyﬂ9yll:onvent| onal synthetic procedures, in accordance
with 10 skapdasdsiRetuideethe brApaYRid a«hhearﬁéarshbémuémt R WAiLS 1St ng

appropriate reagents and reaction congitions. Further, Rrocesses to prepare
conpounds @P’@@F‘tﬁl@ apd ﬁ%lyree@sa%cNK%e}?(Dth"h@g.me/mm e repmsestsanpl e i n:
Vér ber, G giteh qo,clpréflg,tagryogrg,gl Chem ; EN; 14; 1977, 823-827,
Andanappa K. Gadad et al. oor Med. Chem 2004, 12, 5651- 5659; 15Paul
Hei nz aYVhe’NEné?%'ﬁ%ﬁrtt%q the hPeeferably does gBt regEeseaBoN(RT)A(OER Sher beny
et al . Bol|{ egDﬁ?clwnbh'ﬁaffmprels%Ht'é hel@r@ary%%r%?e@abll/\"é?% aou, K. C.; Bulger, P.
G ; Sarl ah Angew. Chem Int. Ed. 2005, - 49; Bretonnet et al. J.
Med. Chem 2007, 50, 1872; Asunci 6n Mann et aI Farrnaco 1992, 47 (1),
63-75; 20SewRf b&ﬁ?dihndgofﬂ{elﬁ%nt@ﬂﬁ@'ﬂ%%&%&qgﬁed %Iud@gfﬁgse5§\7~§|ch'\" col aou,
K C; Buler eﬁSara D. An Che 05, 44, 2-49; M
Kuwahar a e h%ﬂ one eh Bmangfar iePissents, 1t§9‘6the4@+the'12‘295 theprepent Jungy, J.-K J.
O g. Clhjem héi@i@)@ryl 6h pdRiculab L ods3oh; re;§€ééﬁt¢1@teroé?yl s@‘lﬁﬁ@h%—m&nbgeg Lett.
2005, 7 (21 ¥ ?7 4759; 25Ni col aou C. | ger, P. G; Sarlah, D
Angew. Che teroRap T ripgiCoriapng ong, OF;E‘Nabeteﬂoat%Bﬁee @12 BYraZolyF@roURRIP A, 1968,
24, 239; P35yraEap|9o A F. Lanzilotti and S. A Lang, Journal of Labelled

Conpounds ﬁgd PE@ ceutl cals, 1978, 407; F.D. Bellany and K. Qu,
Tetrahedr o PB? °l§%t5repﬁ%se”§§9ter%"(§m('q<%@ﬁé{?ra %ef- ”éﬁmbe'%@ﬁ\e’q@rmnn Bul | .

1996, 44, dr3dp oBnfaini @k - dvemiodhaBbators, h@wamﬁ&mﬁméﬁ%u& 24990, 537, M

Schl osger et al. Organonetallics in Synthesis. A Manual, (M Schl osser,

Ed.), W &V88s Ltd: Chichester, UK, 2002, and references cited therein:
L. Wsngvvei et al., Tetrahedron Lett., 2006, 47, 1941 35M Plotkin et al.
Tetrahedron, Lett 2000, .41, 2 ; en- Penne . Reductions by the

; d
Al uni no andt8bFERBAMASE th%/eiiﬁf%m thi@@% ¥ bg) me@t'°’ll?é1"ﬁﬁ'f“de IRsmin mBiEh, 1934,
14, 385; NNheDeRaaqa RPedfre dihked fbgethahad heridbetdre ,deﬁw,théléycn%il&u (s)- J
Gregson et al 004, 47, 1 del

1 i b
J. Og. Ondd °fmi‘b5@yd°§f‘ib§@]&@d A GEle HBe ﬁvéatitueraﬁae'edﬁd rfoFya‘g
Synt hési s, Eﬂﬁ@(brefé&?qu T. | kenpto and M Waki masu, Heterocycl es, 2001 55,
99; E. Ablﬂ 1990 45, 75; T. to et al.

Tet r ahedr onn%@atgﬁ%“g%ro%fg“ei‘é e 'Wa%’? gkRe? %éplﬁ’ ”OGSUtRﬁt't al'ther ot ect i ve

G oups i n éxtmant 2-pDgikibm . S, to\hé @mnt diYattatBR8nt & the- cyb@rbnaiﬂsl g?@upAo Ki'm
Tet rahedro 2004, H. Lainton et al Ct;em 2003,

5, 400: HW‘Eﬂﬁ € b'?yc"wr%f?r?ﬁl FPrmEshf y Ml fRT INstpaes by 28 E @LUP 1f5WﬁfﬁB

SUPS'[I tuen’epre@ént;l@‘ anB?Q“a’édreBéﬂtls I@pﬁubrfag!/ SGISSIRASM S| &fhetté]@aﬁyﬂ}/e”t' on gr

rel evant at es ified one or times, after or during
t he p?@ces@é %@ge'ﬁsﬁ 8\?@ CgDJP VobEPIRSERAIY qrﬁlgfer%ﬁré wel | known to

those skilled in the art. Exanpl es of such net hods include substitutions,

et al .

r i on
eductio SPreP erre compouhds of the invention that may be mentioned include those in
which:

R? and R® independently represent H, Ci.1, (€.9. Cie) alkyl, heterocycloalkyl
35  (which latter four groups are optionally substituted by one or more substituents
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20 al kyl ati ons, acyl ations, hydrolyses, esterifications, etherifications,
hal ogenations or nitrations. Such reactions may result in the formation of
a synmmet rwo 20ry@sgmmetri c final conpound of the inventi eoT@B2Nm®@oEBdi at €.
The precursor groups can be changed to a different such group, or to the

groups defined in fornula I, at any tine during the reaction sequence. 25
For _exampl iecthif ot a8 lbhHEAHS Al bNefe P fatteR GwoYRIIbE Afe SUCh as
CQ2Et , G 8/ o?g 3 @)arer%presgnt Qﬁﬁc raoups ca bFe) fu?t her

derivati zeQP“P@aWtSHéiif'tﬂtﬁd@me@f d@é@ﬁﬂ%ﬁle(@ @'eq!ﬁﬂ frem 8 ionRéged & ment i oned
above) in LonpRMNESetREs gmré,ﬂyg@f@;é @inefiol | owi ng synthetic protocols very
well 30 know to the person skilled in the art and/or according to the
experinmental part described in the patent. Qher specific transformation
steps hatpiafyreRecomitiungs of tHé‘ﬁwl\/é‘%n tthaﬁnfa?(ﬂécﬁfeﬁfbr%ﬁ iAciDéé fibsarinazi do
group to an am no group; the hydrolysis of "a nitrile group to a carboxylic
acid group’“ higlhd st andard nucl eophilic aromatic substitution reactions, for
exanpl e i nayWrGibtaHe! ARG R' RIpPERINEDA Eqmefnhl%?é@or %?@éraBryoae RERBYedgr oup i s
converted into a cyanophenyl group by enpl oy |n8 source of cyani de ions
(e.g. by r¥®¥ce feﬁﬁer\ﬂamhgépt@o@pﬂamyadwhsm #% 2:pygeylr ek ResfeEapih PhaNYbns, e. g.
sodi um cqg&erpréfgaa,bwm nc or potassiumcyanide, optionally in the presence
of a palladiumcatal'yst) as a reagent (alternatively, in this case,

pal | adifum @dbat @ﬁ’@ﬂ‘%%@ﬁ@ﬁc BERPL Beh PheM) MRy ASt %yu%ﬁt%e%ee @l oyed). 5
Qher Lt ansgOops | EidnNakeidtY ke FENDbANSS 'aﬂﬁéﬂ!ﬁ’é‘nt Ed"ethEOPéﬁQfs‘ftbon of a
hal o group (preferably iodo or bronmp) to a 1-al '\%ﬁ rou E

reaction vﬁ'?@'@yﬂd'nSIWﬁ@) Wit ¢ fip Whtchef ﬁe@@?ﬁﬂﬁn ys(% aF’Gr*?nad in the
presence re@édwkgms%n@%mldrwee@é@l aafoné@gmsﬁmfé@ldsad%fki@a ﬁé»@lnsw a copper

based cat a| a suitaple 10 base .oatri al kyl ) am ne such

as triet hy(l"g‘fﬂ‘?féE fepresenia Qnithen O may &HVWF dﬁﬁﬁzé@)ﬁ%?) (ag fefinedt r oduct i on

of ami3o GARNeS f@rﬂﬁlstQHdU %}éngE“Qéﬂ’éséms@Cméﬁ'@%s%ét@d?fﬁoﬁnﬂabdmnd' tions
using reagents kngown21 those ski onver si ogo of an

ami no gr oupQeoNMRAARG, -QRTd&@Y)- %ocﬁ‘n@ BRoupC('fQﬁ‘ r%C(nYé
di azoti satigmy= {(;aogzo gen@m}.‘gﬂu R?" rszvt u hys(mmwon V@p(&w}@m(@mj) a 15
strong acid, such a ,0Co

bel ow, e. gOPéPRaB(&ﬁ . s@(R b@(ré’\‘f%d bE)'(FFZe)&éTY) WFi fi@(a\ab'&%pﬁ at e
nucl eophi I.WRézsgo)zm(R@?:(%e gqb)szZOm?h evgm&ymﬁp org(o JroT @Racrrpb@o)wo reaction

in the presence of a om ne, odln or chlorlne) or a

reagert t Hats 3y, h@%@%@%‘fy' é‘g\“'ﬂﬁ %&eré\y%rsm@seﬁw (9ﬁ§°“a§¥|(§Hb%{5“tR%IQ3 or NaCN;
the convergiedt ridresth&itidnts Seldctdd froMHD arh@ U, arvrkﬂr@fete%é’rm @hidhaaedri on

conditions, or variants thereof, for exa Ie in presence of HN3 (which
may be forW@cﬂrPH‘PsoﬁrecQPﬁ‘P%'{yl WSNHF@ Ry 76 %‘PF%ﬂgbsaE‘PBtssﬁﬁ'ﬁ?t%frWSM) or,

for vari aru3;3,anb)56rreact| on with di phenyl phosphoryl azide ((Ph0)2P(0)N3) in
t he presen f coh such as tert-butan in the

For mt | on G vion B BrES 0B E Aot 198 RGeS DRSO AN 25t o

- NH2, 2f50r @mrﬁdsanoumwhvaaé mmpouheafrétamgmeﬁmo thea@ium tﬂ@iwb;iynems for

exanpl e | c NaOB[_, (whi ch na o] ontacting NaCH
ona Br 2) | PR PG e dpeh MIRE (BPieRe R ot Man CaF BaReE! TARESSRG, at o ¢ he
conver si onwzs(cqz@)??\&s(ddnnedn abovg) ofon thstdrze) \fvhémE‘ b@r@gmoédhém qh the

condi 11 ond® PR oM AR i N HRENCE o Ch DR e P PR o as
o L ons el p e “?’;"?R”Q*‘DC‘*““‘%’.”2*"”@8‘@”“’0“2%?2E,L°2nate
(or at3(9ar bm?aﬁﬁ(&éé% (é\lﬂtcsz |(18§I180%&%2%&(%@%2nv&£§5)ﬁ%2ﬁ§}1 al kgl

base or en“"R”’“ié.??)”"‘qu’m T ome D e Lot ey med At e
e Formed. Stndar. e SHeHart e pbaEiestoasisaf Biten BT NSt o

hydr ogenatare rmptlema:tly |sohstltmedhby|amasar|morerwbgtneeremseleotbd dropt eOi andis)ret al

el et 1 ophi A7 coesbterv. CQNRATARY P8, ol e R ABhe b el uad b S8 Rl ogen

at ons 30e. gnorterslubstitumtsbeleuedérprreﬂ; or an equival ent 5source thereof) and,
if necessary an appropriate catalyst/Lewis acid (e.g. A Cl3 or Fed 3).
Conmpounds of the invention bearing agarboxyester functional group may be
converted into a variety of derivatives according to nethods well known in
the art 10 to convert carboxyester groups into carboxam des, N-substituted
car boxam des, N, N-di substituted carboxam des, carboxylic acids, and the

| i ke. The operative conditions are those widely known in the art and may
conprise, for instance in the conversion of a carboxyester group into a

car boxam de group, the reactl on W|th anmoni a or ammnl um hydr oxide in the

o o o o " - ~ - o o



Compounds of the invention may inhibit protein or lipid kinases, such as a
PIMfam |y kinase such as PIM1, PIM2 and/or PIM3, and nay al so inhibit
FI't3, forwexanpiogssas may be shown in the tests descri begchaBramianedssr in
tests known to 30 the skilled person. Thus, the conpounds of the invention
may be useful in the treatnent of those disorders in an individual in which

t he i nhi bi ch t | Pk (e.g. a PIMfam |y kinase,
such as PI(F/?RJ? r%H%%g %Q %Bf]?\?géts’é H% bHI% %l?yl s desired and/or required.
Advant agedis®Y mayheotc@nmanUsN%?StQteRu r{eerﬂeﬁoﬁ:d @Rgve, rh bint whish tRa Pl M
famly Ki f n s). The
term I nhi glé ?'%Sén@g Eétoﬁaﬁﬁgggﬁgﬁéngaéﬁfgmetg@é@t |f§ﬁqr;g?téd}dgr mt’)llraileveﬁrﬁttl on of
catal ytic RPieseRtS(e. @ a Mem faf’l y I8 na§§|ect§dch &omp| Mhalo, PI MCN, and/ or
Pl M 3, sand B)pAC pt or Qe o ki nase
INGA 'ﬂ(h )R deW Y: YT)ht@ Lot q}bﬁe s (RPYR I’t?ct(m?r)ﬁz

act|V|ty may be reasu arin SRt v 'sanpl e
cont ai ni ngQQ(c)ﬁh@Bund OQCt(h\é)N(Rv i on-QHE)LRE eqw tﬂéﬂ’(é?(ﬁ(@?az?ﬁﬂ)@ bf ki nase

e. a Pl na 22 20¢2d/ or FlIt3
|(n ?he absgg éﬁm?(b )o RSR the |h&:?nt| n r}% )gf%gq )graent to )
t hose ski I S(Q)ZMB S(QéNﬁBa il atfiG= ‘é]%nges(ﬁw QDGSBE)] e§f )\Re (e.g.

measur abl e by. or in vivo
assay or &stalwﬁégggf%ﬁe‘km@ﬁ H)aer%pher g?&f@% earégpf(n)cghai}? Sg%thlgéa ghot her

sui t ablle zeneany repre sobstitugndwpeleded fiemeQ rd IJéoawlmrtmereawb(wbmhémrect ive
(e.g. the \ i f fgnpounds  of
the i nventt?/(k)!agrﬁn&{/S %Jg ﬁaﬁﬂlyt%gﬁﬂwgﬁ} ﬁ)oo i Eféﬁ%tﬁs@ﬂeﬁ% %‘Fetpo?egt eln or 15
lipid ki nabk (e.g. a PIMfanily kinase, such as PIM1, PIM2 and/or PIM3,
and/ or Fltg)ra t at a
concentr at(?%n ha@ ﬁ&%&@%&ﬁ i 9%&&?/%%982:\@39&%@8%% h{e%be?é@gﬂngavt\}él pM ,
when t est edioum (a8 pyishl syeh aet%eyndwb@tr)prefemblyep B esubstiyest (e eal
hereinaft ahe Bfngt p@sr.tmnser LGS el bl CorasRBRhint f5 nkNRIidE the

skill person. un vention are thus expected to be
useful i n tf'ﬁ@'@ﬁ)’éélﬂﬁﬁﬁ)’c'ét Wéh El S@W@é‘lh B'iepmsents & ge detined hovei pi d ki nase
(e-9. a Pl Kakerktipffoschlycsdhl ML, aRlIr feiidiyRloaRl Muficnaagiror F1L3)
is known to'play a rol e and are Characterise y Or assoclated with
an over al IM@I%%Seﬁieéét'qf\ﬁ”l{w?ﬁ*”lﬂ%@s defineding'™®mki nase (due to, for exanple,
i ncreased anount of the kinase or increased catalytic activity of the

ki nase Hence, conpounds of the invention are expected to be useful in the
treat idnt Fofthgr ¢PEWaLRIsIPS e dventians thag Mavoke dBeRSIoRaY iedude 105@tiR, functi on
or behavi qpic$0 associated with the protei n or I|p| d kinase (e.g. a PIM
fam Iy kinase, such,as PIM, PIM?2 angl or and/or Flt3 2 Spch

condi t i ons#hinsBr BeRS (§-acRUdereasterOR| mﬁJFheDfdM%’ rg‘e”dﬁ?ﬁﬁ \wel¥cul ar

di seases, wit bad R’srﬁr%G;Sd B%rabIQfdoafﬁHf%foh&Fh £ey8ic rﬂbl'éWe' Hel, 3epREEAN and
ast hma), met abol i sn endocrine function di sorders and neur ol O?I cal

di sor der s. NYAFPYeRrTi RCYFlier C 1ok ptigRalll| substiled \yt gpe; o mergorybstitdantyi t h

refra(2t5oryse1g\&ed§5}n(ﬂ,g%laﬂdn@p‘b}tors of a PIMfam ly kinase and FIt3 such as
conpounds of the ventjon are usef treat refractory AML. The
Rt

di sor der s/Ro r%’ﬁt'?ta? ng e (:,e(ﬂrﬂ%’ ang &) iRAeReNdRTtindgPIeEeisef ul in 5
treating h?ae@enrts‘rl awﬁemc CANSIRY! doﬁuﬁétly@bému@b%e SOhb: $UbIBUERSOr A

cancer as descri erei naffer), obstructive airways diseases, allergic

di seases, SR HAlP MIsPRses” (such as airway inflammation, asthm,

al l'er gy angl §rafepitly fepidseRIRo, -CNITRNOSYO RS 61, AHbré BrétdtaBl§, ﬁyrdadgelal antation
rej ectjon and autol mune di seases), disorders commonly connected w th organ
10 tr rQspI antation, AIDS-rel ated di seases and ot her associ ated di seases.

Q her ass@iefired aimsgr@aw ahhatetewenylb@roupmwme&dmaétbtoem @rréubsdét@ to the
key role t|on of cel | ul ar ohferatg i ncl ude

f. ki.nases Int
ot her cel Iob"f:YFB? |t?%’r%{F|F\/@hEﬁb§)’o$ § &Dntﬁ‘ﬁd?qtﬂﬂt? tHaFIeRYAHRZIoe SEREBYA such as
beni gn prastiat & mywra@dmamca (e t;amsehzeaie) ad@mqrtatt @3i ﬁtay pr@bbél@@ﬁtl ﬁmclude
neur o-fi bronato grt) sn@ bonﬁ Lsorgi at her oscl erosi s,
vascul ar s?P&B'E“H cé\‘tP 'E‘ﬁ%qll iy iR oY e'ede’t’- atEPEs PR s,
pul nonary thiabslesiisethdkblBY i dx¥aZolg| OsBNazblenelbihtibles ﬂB@lk@G&i-mabIEZJbﬁé:,ﬂ stenosi s
and restenosis. O her disease states that may be nentioned include
cardi ovascul ar di sease, stroke, diabefses, hepatonegaly, Al zheiner's
di sease, cystic fibrosis, hornone-rel ated di seases, inmunodeficiency
di sorders, 20 destructive bone disorders, infectious diseases, conditions
associated with cell death, thronbin-induced platel et aggregation, chronic
nyel ogenous | eukaem a, |iver disease, pathol ogic i mune conditions
involving T cell activation and CNS di sorders. 25As stated above, the
corrpounds of the |nvent| on may be useful |n the treat ment of ~cancer. Mor e,

o o b1 . Y Y Y 1



35proviso, to a patient suffering from or susceptible to, such a
condition. "Patients" include mammalian (including human) patients. Hence,
t he met howoahiymeattnent di scussed above may incl ude t heptrasoEmons a
human or ani mal body. 5The term "effective anount” refers to an anount of a
conmpound, which confers a therapeutic effect on the treated patient. The
L oCt eSS, IyRahe, ByriclFROBY ARlg:dy 1AORTaRES 110ha B! bl O
subjectlve gl ves an I ndication o s an effect).
10ConpoundisoRrs: ‘t h@dqllnxﬂeyi{aﬂaﬁmﬁaypb'@mdmm Ryidagined paraalrley lsatlntgramOusl Y,

subcut aneo*ﬁbé(nzoFH—]ﬁc?‘élkr zol"eect 3HLpYrazdfy Mefsl i) Fgﬁ’@ﬁé 'Y.1H-pR&hgakl4Y

bronchi ally, sublihgua any "ot her paren route or via inhalation,
in a phar ridRERIdipg | y1*&b%@q@ﬁém'@amagé"*fflﬂnﬁvldlwwﬁﬁoﬂ%)soﬂﬁ t HE-i nventi on
my be sadipid adiatigne, bu! 1ﬁrd§/raf%'b%f[z?§%|;rﬂ ViR, N Stes’r?gwb y of known
phar maceutical fornul'ations, incl t'ab capsul es | rs for

oral adni rdle¥iginen 2-amiperd SirRusin-&EH}- @rﬂe r@t@ﬂ@uneamnazghneatqumpxawen | e

sol utions ns er Ul NS rati on,
and t he |.§%“§*1@ﬁ‘3@ty2)5‘35§'"5m1%?§% | oL A 2680 S e w i
due 20 reghhdireqyinga-2(Hieenged quingeelino?(1HitaNS scnmmnabmrzéﬂrlra apeanddd

phar maceut cti eut bl e s may be
chem cal | yﬁafbﬁey n&hé ﬁgndgf%' gyéwggﬁ&]ﬁbﬁn Sbgﬁgi% Bﬁﬁ%\?gggno g%?lf%(gélt al side
ef f ectld orbecnéﬂa?'@ﬁzlojpnﬁn@l%“rzwﬂ'HéZQi®rhﬁntZ©tbﬁ§0|©fand%nZQBS@émlﬁcﬂrﬂmsat| ons may be
prepared in accordance with standard and/or accepted pharmaceuti cal
practice. Otherwi se, the preparation of suitable forrrul atl Qns may

achi eved riyaiariedanenasyslic hsjeropey! sraups dbptfer Bo9r RSiandR s &t Qn@leadﬁnl ques
and/or in é}fpﬁt%b‘i@”?rf‘a Nﬁd@péﬁ&'ﬁq?rﬁpﬂgﬁpﬁn&%e@t e&" BOAEMBERY! Hifgd, Practice.
30According to a urt er aspect’ of i nvention there is thus provided a
phar maceutGoStiINPG gl t9t thoee |(ﬁ€l lm‘ﬁn@f M@dﬂﬁi@ﬁ?ﬁ@”@ﬁ selgetef nfivemtsulir, as

her ei nigef oggg shefahaerﬁtrogt@at Prrépat bl pa.cpmémogpﬁ ghﬁ:ﬁ%‘Q%P‘hW@ then

phar maceut i cal ﬁt acce adj uvan | uent r carrie Dependi ng on

e. g pot erfftac OptP%/@IQHE’Ite @waelaﬁ@fmyta loda apeﬂmedmﬁp@ah@lb@vcl@héi i nvention
(i.e. actiger?t ngrgdi gntyt op elebizaht fneiuar! &t j0ns tgl ment i oned
|ncI ude those in Whlgh ?hg ?;’ﬁ%g |E redi enntuml}ls pﬂroesen ngat ast 1% (or

at | east 108gbered|ringscon@ining ong tq @aste .8009e t9ythigs @htpreferaiay. .os\e Otfhe ratio

of 5 acti Vtﬁ/o{ PfePEUtEME Sefedidt® AR BLIFGORRAANERG (Hitr ent{éegagﬁj'nﬁdoqm
uent_and carrier) of the pharmaceutica osition |s at

adj uvant, di
Ieast%@ 9FTPYR)- atFurtbels tbiaysliggingst may aeansish-of doesizens ’I@és ngobisypfichy wei ght .
The amounthe@droggpraupsl izt R’ eay Br‘éﬁé?ébl?'&oﬂanéé"Q beRESAY m{g) @ﬂge\en Wwith gepend on

the 10 severity of the condition, E)atl ent, be treated, as
wel | as t HBORASHISIRR" S ViBioLR @%P%ﬁe@béf?b? 89@'1?" 9 ?Tﬁyo'bBFQﬁ%T?EN M ned
non- lnventmymbyrebynériwy@lslHelt@rdargegr@@a opfmfw!y%ﬁt@'&ilrg‘twfdﬂcﬁ heefeRdpy i des a

process for the preparation of phar maceut 1 cal formulation, as

her ei nbef "¢ 'Wé?rgﬁQW Se\}ﬁﬁt%’nﬁ?{P6(’:‘@%’50’8’6%?[‘%8%'05?” ‘ngi ng into association a
conpogsgd of the invention, as hereinbefore defined, or a pharmaceutically
accept abl e F‘rét er, amide, solvate or sal g theg eof w,t hout, the proviso,

with a phdrRiEEedt PisTocyCiorlin naraups thalj Byt R d%rlgenprzop c®r " epay

20Conpoundsadepentiérlyi Pétﬁ@édn@nlnelaae a4s g bsan@ﬁmeréae%w th C&h@ bherapeutic
agent s that ée i.nhi bitors of r[g]rotel or lipid kinas a PIMfamly

ki nase, sUBHMBeR) Rztgrocksiqaleyl groHRS: WHiCRgBoUPs RIS AR ?%)ta'aﬁg‘FW Weeful in

the treat rnytéroarbna (@@n@&IfuraﬂderferQbIWrﬂﬂrbde@rfﬁd/cwﬁb)@géﬁﬂé@roawﬁﬂoﬂﬂds of the
al so bhe conb radiatjon). 25

i nvent,i.on t er th a

For i ﬁbt ar1‘8 ing. fRF3AMPE. G ?ﬁ'@”%‘,\ﬁ*’vw;@ QﬁCB}%‘g'W@g' REHIBNE or nore

t r eat ment snompHelP§Nstastranydespyrmlyegrobp.om surgery, one or nore
anti-cancer/antineopl astic/anti-tunoral agent, one or nore hornone

t herapi es, one or nore anti bodi es, one or nore inmunotherapies, radioactive
i odi ne thenranyredaogs awslaﬂkﬁt §@0ps Nhéle REpeCiRPi eraldz‘y Qtoupowndﬁ mb t he

i nvention Ined with an he s/ Raf/ Mek
pat hway (é@eaﬁeq%ﬁﬁreme%?t 'BP'UQEI?P aﬁé sj‘g%t@gg s €Yg03lY i nhi bit or
of Jaky, tgneudal&ww@tcyp@hbmycyeapantylaaydldﬁmmab@bycvcfpré\kw) the DNA danmage
response nechanism (e.g. an inhibitor of ATMor ATR) or the stress

signal i ng pat hway (an |nh| bitor of p3g or NF-KB). For instance, conpounds
of the invention may be conbined with: 5(i) a targeted ki nase inhibitor;
(i1) a receptor tyrosine kinase (RTK) inhibitor; (iii) an Akt or P13-K

i nhibitor, such as GDC-0941; (iv) an FIt-3 inhibitor; (v) an EGFR or HER2
i nhibitor, such as lapatanib; 10(vi) a therapeutic nonocl onal anti body,
such as the HER2 inhibitor trastuzumab; (vii) a MEK inhibitor, such as
PD- 0325901; (vii) a BRaf inhibitor, such as GDC 0879 (vi i) an

oy o o I o o -, o



(x) a platin, such as carboplatin or, particularly, cisplatin; (xi) a

nucl eosi de anal og, such as 5-fluorouracil (5-FU) or gentitabine); (xii) an
al kyl at i ngoagemtogesguch as tenozol om de; (xiii pca/dBonmone233

t herapeuti c agent, such as an estrogen receptor antagoni st 20e.qg.
tanmoxifen; (xiv) an anti-tunour conpound that has potenti al

radi osensi tising and/ or chenosensitising effects, such as chl oroqui ne;

(xv) an mIOR i nhi bitor, such as rapanycin; (xvi) a JAK inhibitor;
25(xvi i) drefeoed sonwpendtceftth& invastion intiuds those (rewlich syhEDIS repreSBIKg

i nhi bi tor, X diay Vi LI ﬁaegg,? | ates t he
DNA danngear?gggog@g &gﬁgﬁgﬁq}%éﬁgoé%{ r?((;)és?%’gls)g'%gi gna %W&ng&f)% e.g. an
i nhi bi t or &sped@liy whemRR, rearesentsi vk stcofas pd@nghdthen that- gBup 30ayAbeor di ng t o
a further i i : ne .l | de i i on product
conpri ?i ng&é?%gmg%r?%ggﬁb& %%Bbh%gftgggﬁtbi?c%?eag{sgﬁée&égr%@%% gﬁgé%ga;qlﬁed but

Wi t hout t Heepsghstifuent(sheelevted Jom F1.0a6 Axrar)/Baewmsty! (092 8Bertyd) gnoop her

t her apeut i gen [ fel < jpQyi [ or a
prolifer at'ﬁ?)g gi ‘Eg%t',s?@%d\@gﬂgﬁnyesggﬁtltggﬁggrﬁr%?ﬁgﬁﬁ &seot(){g)ggg‘ﬁges% B‘)gn}qs f ormul at ed
in adm xt &@ @i P'ﬁ.‘/(‘élcphﬁie(@aﬁléd?igeaﬁ |8y.- ac@ep‘t(hmpmbacﬁduhaﬁﬂqarﬂi gf@en), or

carri e, Sonbisth OIPENG! & ARIUAARLEBARKIAR Siobretdshig WbMhahoabhon of 2
conmpound of the T nvention in conjunction w th the ot her therapeutic agent,
and mdf t Hheszere predwhickds @‘tttaﬁ*e:fJ estheapguiaites bicyelmaf foinunia 1) fuseddon at | east
one of th =N 1 Mk i ; gpataltl i t] and at

| east oneoﬁﬁ%e?isggéafgé}ﬁlﬁ%ggﬁﬁér(lﬁﬁm%a%gut| cqg'agﬁ?){ %rté'ﬁéﬁggé%gor%sent ed
(i.e. fornglsatfed) oaspeeferabiyi onedtgpthrper hetematqms)e ang rwhiemtbeayclics ring si ngl e
formul ati IR$ kU dbfihafy © g of ' l,O her therapeutic
agent) . T(r)\ét]ygi,e,t her% [ gﬁsf u?gﬁygprb v?r; egr: H%\S@Q‘%? Rﬂé@gﬁaé%(g%' ’icE:naeIt)

f or nul at i cbEiEenits) riglegtasbfipBuRd b’ ((afe apprperidtebfandadfl thereisnbeiavre defi ned
but wiilshoulrohBc REPMIeSoNt iR THEEIG))i¢ héte fip | in the

t r eat ment orfo canceg?'yeemd/ 5r a p% I(|£ fer ??nggjip’sg‘ggtg?&ﬂﬁgrda@ Méﬁgl%

phar mac eut fecHbstftuRdYRNEArenigj(Ri9 a01e) = Iraed®)- or carrier; and 20 (2) a kit
of parts conprising conponents: (a)a pharmaceutical formulation including a
conmpound of the invention, as hereinbefore defined but w thout the proviso,
i n adnm xt Urether preferreshramaeeads pidhe Inyeatiandpeluds woseljnuwhigh:, di | uent or

carrier; adnhdQ( Bd PheddpRAGEHt GBbresERMRHIGTCN) -NBG! WHRMPGRAMOIdIEI?
t herapeutic a\%emt0 that is usefdl in the treatnent of canger and/or a

prol i 28 atTé )R sease IH=Y)-OR™ admi-HTHNRIDR & -N(R™)C(=Y)R™,

phar maceut hgridg-a0optabl e adjiganc(=¥N®ReNRer carri fgR'2g{th)gRioconponent s
(a) and (b) are each 1%r oyj ded in a formthat i1?; sui table for "admi'ni stration
in conj unctNRonSIEPRNR heR ot hHOXBR I 'HRa”™ pa¥ @Rl arBR pr ePEPRed &spect of the

i nventi on, ae@nBettMERy QlibéthGed DR AN MBE MSr6 BB v M h&kRRyI

t her apeuti c ‘agents (e,.Lg. chenot'herapeutic agents) for use as ned] canments
(e.g. for @BENMY puRstifiedPreRe tRhree (g censd SHpstitdandit peifctad fiRBNET oned
her ei 5 SLbUﬂ)gﬂﬁergB@ unBubtyditugéy)t he inhibition of growth of cancer cells 35are

required and Jdesj,red e,g. for treating hyperproliferative disorders such
as cancerea(‘"'B%?' ecalnf’i%ﬁc@ﬂ@%"r‘”é’ef‘ fepﬁ%?“gém i%‘?@%lmi‘\é‘;f‘éf‘ﬁ‘,seg.g. in the
exanpl es) hefeifRMyalogen esPes)Akd.y. IDgRAKY (BHRR ABET \Yeoup @ etieitilg | n _
conbi nat i ons tgaty ct in synergy. 5ln particular,  conpounds of the invention
may be corbPRUHERBYIPRRS r%ﬁ&%%‘f%@%%ietﬂ?dcﬁ%{@épt%”d( 4 Qfay be denonstrat ed
by the exainylreRvaitQair sTR'ENERE" \WhERE2an a0 bP NhKEl ©BhethBeasyainRdaréis enpl oyed
|.ar, proliferative in vitro), for instance:

I(in) ;Ogﬁgaa(itah?oﬂqﬁﬁg'gﬁar}hl?gl ‘tarsg’ﬁ’?ﬁlﬁlf:”@@lﬂ 10(ii)an EGFR inhibitor, such as
Lapat i ni b;R'(4 depyesant8Raf., (@i Bi.f)ckys weliictatattePgrdd® 9 optionally substituted

by one or more substituents selected from =O and E®);

each of E', E? E?, E® E°, E® and E’ independently represent, on each occasion

when used herein, Q* or C, alky! (e.g. C1.3) alkyl optionally substituted by one or

35  more substituents selected from =O and Q*:
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(iv) docetaxel (Taxotere(r), Sanofi-Aventis); (v) a MEK inhibitor, such as
PD- 0325901; (vi) a CDK4 inhibitor, such as PD-0332991; and/or 15(vii)a
nucl eosi dwoanalwg44such as Gentit abi ne (GEMZARO, Lilly) pcTheB2iEK00238i bi t Or
PO- 0325901 (CAS RN 391210-10-9, Pfizer) is a second- generation, non-ATP
conpetitive, allosteric MEK inhibitor for the potential oral tablet

202005/ 055258)% Ba<E oy ety FEpBRdf Fih, O, NSk AR PR™. e

pot enti al -E(9tRBNC(Y)-OREAsC(TUMNIRE)RoINRPATIYIR?', aMR*DE(NORAE.,

PD- 0325901 (822 —D?)ql 0yp21  _NR22 20 _yp22 Wyp21 2021
(R -N-(2, 3N§h roxx}?r &%o’x R3siozflRf ) uoNr%-%(p()’i\l-(Pl &%r’o- ((P)éHE)Rp gnyl am no) ben
zam de, an8(®ak™t HR*St-BRIRIT. &1 alkyP®pDowdy antstitytahOPERE( mpre fluoro

1614470, OB 00,8 B Le BB TS mu® bE el RE R R LTS (o0

(1989) Tetsubblidensts) sgeded romRi nbe| preferably nsobstiutad); Nat | . Cancer | nst.

. 288; Bi 1 i - - I
Cancor Tr aap & RuBbinGughs BV bedARERtodhier a2 b hart KL AR arg w84 2009)
Phar macot = E4,AES£38FEI£)6I6 Pofetallyaiot linkeddegaihers (2R, 3S) - N- car boxy- 3-
phenyl i sose%hrpgq R et Eqﬁﬂtﬁh%@p%hﬂé ty rapfesel 3?_{‘%5&1 écctagﬂh%%ﬁipgéd 2, 4, 1,

10, 13- hexahydroxytax-11-en-9-one 4-acetate enzoate, tr rate (US

4814410; mergn3argisle coaBemrdgprefgrably Lnegtmtiteeds out whichaney basubstituted

1, 713, 1013;,t t4 5Qs e - 11 =2a,4, - -acetate

2- benzoat gbylcglé{‘lt%g&%g %B?ﬁ;%rqtzﬂ O%D%@%y'%d%%n?& Che ]é% bl;"")yékﬁ

5but oxycardptiayally substisited bipae ox yrose pihstitepiseetestestfegn =@randhlisort he

structure: R P e(ﬁvgﬁ a1 |k 0e) een

approved fa&y I‘%Egatf |Rn %‘oo(n%-i ﬁ?? ?F\hvm t a%géggct%géﬁﬁﬂ%ﬁ&%?tﬁﬁﬁgghe) for

the treat regrthesf toplermentts toid-meaboedcied. o ored-memitered) ingaptienaliger whose

tunor § 50V elshEfhd 8re Hﬁiﬁ%r hOtef SR <k 2 p‘%h‘? nhr%é@n ra‘ﬁgedx\z RbtiRall ner apy
ycl 1 ne t :

i ncluding an anthrac , a taxane and trastuzumab. L[apatinib is an

ATP- conpetdontajring phelsiorble kpngwand dughoring BGrYpnaliydsustitesby OBe I9B- 2) dual
tyrosi ne kij Lahl bi ey -US 6713485; US 7109333; US 6933299;
Us 7084145%%3'%9%@&4@%&&%%@#?2%5% é\%k?l'(:h i nhibits receptor

aut ophospHRTy Irepresantarfa-sate9.v &-bloalkpy opiianalin gubsgtituted 1\ ANPHPHANGTG pocket of
the EGFRI HEBitDERL SbiBclki ABRE-@RBILN. Lapatinib is named as

N-(3-chl oro-4-(3-fl uorobenzyl oxy) phenyl)-6-(5-((2-(nethyl sul fonyl)ethylam n
0) - né@hw%apnplg,nfzfyp‘gdgiaﬁaz%un panc&@ﬁ%héer(réffenéﬁ fgeer Alkyli (¢ & ?CYféiﬁLaé-‘tas

NA3- chl or ogidn [dr3C, cycloalkyl) optionally substituted by one or more substituents

f I uor ophenyl’) net hoxy]y hen i] -645-[(2- met hyl sul f onyl et hyl am no) net hyl ] - 2-f ur
yl ] qui naAslgcteddfremistepnd Xéndmhé@d't giouBY independently terreseataisthsiityent

( GEMZAR( T )seldetdd from €AS Reg. No. 95058-81-4) is a nucl eosi de anal og, which
bl ocks DNA replicatipn, and is used to treat various carcinoms 67

i ncl udi ng §88RQ e @, IndepgrdentinaeRreseniha SUbituRIteslected frBDde'PA(e QIS 5464826;
Hert ebset tRiord)19 SYRIOr goRShenc (9p)-RA06; - I(Jwaz_@Rset @(ﬂ%gaﬁ}m@qpcer. Res.
50:4417; Lund,et al (1993) Cancer Treat, Rev. 19:45-55). ncitabine is
naned as 4N&Ri ),Qf:‘-‘[_)ﬁg,,, PRIBIQR0- zﬁ(% Ogrng,_alkyl optionally substituted by

(hydr oxymeddaydr b it fladnedigthstr an- 2- 5yl 1 - 1H-pyrim din- 2-one, and has the
structure: The i nvention further provides a process for the preparation of

a conbi nat9%h RO gt odfct 288 Rer PPk dneraenaedtly TRRresensy ot 2 Ronpri ses
bri ngi ng igtcgsias SWkeratused Ae@MIPAYIEgsH drhe, L negnt 'C_Qg, afk§l kptienanpef or e
defi ngg or a_pharnaceuti cal | ept l?l e ester, am de, solvate or salt

accept a ,
t here Fypst ?H(?Mtonﬁl?é”l?f%%%',m §$7/q9tRd M Eroher apeuti ¢ agent that is

useful in e dryerievant pAlif oCRICRPF! aitfRBrara IiRk&d tdgethat i then tHoseags and at
| east one pharmaceuti cal | -acceRt abl e 15ad uva\n , ,diluent or carrier. By

"bri ngi ng thaftase Fleenaddpithh samGaItiaggn ata may d lgehisn iR @MYPAIT ender ed
sui tabl e fHRAARHR®Y! BAY it rihg s6TBINEE Isi Srafevddi a6t @indtberedOdmgis, N
relation to the process for the preparation of a kit of parts as

her ei nbef GIPHORRIN ICHERINIE, o1 UAGFHTEYRD QAN SRHERIRGAICE AR SNE8ES at | on

w th" each other, we include that the two conponents of the kit of parts
may be:
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(1) provided as separate formulations (i.e. independently of one another),
whi ch are subsequently brought together for use in conjunction with each

ot her i n Wbéeonionai on therapy; or (ii) packaged and presarged/dogst her as
separate conmponents of a "conbination pack”™ for use in conjunction with

each other in conbination therapy. Dependi ng on the disorder, and the
patient, tQ. r : I . e of .3 i strati conpounds
of the i nv‘gjrtlltQ ﬁ%l S%rr’g%/tﬁgfeedg%rﬁ\p%idsrtﬂgc’?%éagstt&u\%ﬁsysleﬁegd?qg@gﬁ]pe%u ri‘chﬁ é/“&e'f fective

doses to dAegamett). i n need t hereof. However, the dose administered to a
manmal , pagdei glal Yp@ l t f pres I tion
shoul d be suf |ci%élrjlth O’?\gﬁe&ehg&'? e?g%guﬁ%o gs%ﬂ%‘é @r?e?‘%g)nn%mal over a
r easonabl eortionaltyrsanstituted dyovelor awre luarpatams. wi | | recogni ze that the
sel ectison of the exact dose and conposition and the nost appropriate
delivery 5 reginmen will also be i n1fl uenced by inter alia the
phar macol difetesedmnypealtsubstitagnts i9e R 'ofand|algo om cetdie Riatndfas Rirgiogmaverity of
the condi td gn, Rei sy nEl:L, i Qng | acuity
of the rec%'g'i \évnt&l,‘ qg?s} \E\%ﬁ%%}é ?rﬂgoﬁtp%ﬁ,eﬁ% Hé?qg#toﬁ@espet%#o??% é rlrpn%g;r?g t he age,
condi t i on,cysakyh@peps thepeor thoge subsiiuarte/peft-suhstitperits)ent to be treated, and
the stage/s8Yi€Lbdii | iL.plxstrati on may be continuous or
interm tteﬁ?\ﬁféeé%%a%%f %@'ﬁ‘l?gésiéﬁlﬁez@tofé%égqﬁﬁgé)dosage may al so be determ ned
by thd0timGhy and frequency of adnministration. In the case of oral or
parenteraly, ] DisBhIALhB age can vary from about 0.01 ng to about
1000 ng pera?(gggy&o?' f%gn%oﬁﬁoﬂgﬁt he invention. 15 In any event, the
medi cal pr@ct(el Sneralkyr wich @kyswriobp ataypeer exsiic, Rart-¢yclie uabaturated det er mi ne
routinely the Wad i W Ll t it i i_ndi vi dual
B &, arQQ%"f'é]'%gi RAIR eg"g%g.kbm diky! %cﬂ%letrﬁiﬂ # @%kyﬁéfsgérgﬁg,gf

patient. e above- nent ges are exenplary o a e case;

t her e can,bwyl asorreteeably en-pytdi oFineriby)), iah of whicbraueelienally ghlkstitided Weher dosage

20r anges i s g toh ] t Bl S tion.

Conpords S Phaiore el o SHoRGRUM |0 ol JeC Ry Mol BTt 1 act i ve

i nhi bi t or sditorgmethil ProrPrefeAtY. kirilnewanetiyl)y. or a sepstituteghi wigh kemagw!, such as

PIM1, PI r : ; ounds of
'\ﬁet@roﬂﬁﬂépﬁet@t]%?l?al O#’Quap Evléﬁl\l/l&% th \éf%EIE Wﬂa ik Sybstit iy GRAP

the invention 25nmay In N am Zéo e and Flt 3 8and may

t her ef or e @& ¥IRYse@RAs-C@IBT, IGHAIBRT o™NRT )R CoffiDeRdsS6P)NIR)RAVent i on may
al so have R=pdyonkage yfrat.dORIRMRY ORIMRERE! CfReNSIRfRrGe | ess
toxi c than, be Ionz%gl‘r3 acting than, Dbe nmore potent than, produce fewer
si de &0 eca/arBR™ eV & ehsHbstituamsor bed t han, and/ or have a better

phar macoki £9f feG. RhEhyI) (%.%erﬁbh §Ubgfi't@fen9|’r%}/ OB Blekati drl 4y aRPYr&lip, | ower

cl earance) than, and/'or have ot her useful pharnmacol ogi cal, physical, or
cheni cal pPeseY ferewnaR8ra berzyb@HRIs known in the prior art, whether for use
in the abagg:stated indications or otherwise. 35 Conpounds of the
invention nay be beneficial as they are nedicanents with targeted therapy,
i.e. whi ch‘ot(é}%e't a particular nolecular entity by inferring or inhibiting
it (e2s ig@drRAcase by inhibiting one or nore protein or lipid kinases as
herei nbefore_desegri bed). Conpounds of the invention may therefore also have
5 the beneNER that they have a new effect (for instance as conpared to
known conpgyogr®i n the prior art), for instance, the new effect nay be a
particul ar de aof action or another effect resultant of the targeted

t her apy. Tﬂ%é[“@ )Pherapi es nmay be beneficial as they may have the desired
effect (e.gyR¥pduwEREEANCer, by reducing tunor growth or carcinogenisis) but
may al.so h vgzgt g&?{gﬁ\;@nt age of 10reducing side effects (e.g. by preventing
t he ki31 in'gl( IR cells, as may occur using e.g. chenotherapy).

Fur t her morgOsRNROYRY3 of the invention may selectively target particular
protein or %Qi_[g @w&gﬁ,f (e.g. the ones described herein) conpared to other
known prot” ( (@) pi*d ki nases (as may be shown experinentally

her ei naf t eN(R¥p8(ja(R*'Y: f or exanpl e). Accordingly, conmpounds of the

i nvention may have the advantage that certain, specific, cancers may be
treat ed se"f"é%?'f\?@lcg}g;v\’r‘ﬁ h 'BEeRROAPY ?P?é?ﬁtén?” AF@SORNENUSE et F ect of
reducidsg siedeineHf®@,s.allk0 (&4 astpyies/pibp), adiubabr, TrsferabRl, Mbutidi @ethgryi cal assay
The bi ochem cal assay to neasure PIM1 activity relies on the ADP Hunter
assay 25kit (D scoveRx Corp., Cat. #,90-0077), that determ nes the anount
of ADP as direct product of the kinase enzyne activity. The enzynme has been
expressed and purified in-house as a reconbi nant human protein with a
C-termnal histidine tag. The protein is active and stable. 30 Assay
conditions were as indicated by the kit manufacturers with the foll ow ng
adaptations for the kinase activity step: Ki nase assay buffer and assay
vol une stay as recommended (15 mM HEPES, pH 7.4, 20 nmM NaCl, 1 nM EGTA,

N N INAT A ~NA N o - —— o



Positive control for kinase activity inhibition: 1-101. 1M Staurosporine 10
DVBO concentrati on have to stay bel ow 2% duri ng the kinase reaction Assays
wer e per fwormed/ione4@i t her 96 or 384-wel| plates. The finacT@ms2eomeons t he
coupl ed reactions provided by the kit is the release of the fluorescent
product Resorufin and has been neasured vvith a multilabel HTS counter
VICTOR V LolRes i BE dRfk i@ N (1@XCht I 4
em ssi on fisr)ﬁaeé%at obro%lPl Myg | oc% a%séllsyIZgﬁ%@%bl%ﬂ%@?cal assay
to nmeasur esupﬁmwt,;edaén 9 \Orr BloFehalh (Blge fADFD)HQmL@IS tsos fymiia e(dDi 8coveRx
Corp., CatyindbrSRafol haﬁ rgl, }es fa ct product
rifldor e?rea urfhe WW?E@?@%R M@gq}hgﬁ

of the kinase enzy IVI s been expressed and
purified iatasbedto he semee@tﬁmﬁmlaﬁteronmmaxmeelmkemt@getaerMOtf@rmra nal

hi sti disne were as
i ndi cat ed i@%uﬁg%lﬁﬁfﬁj%ﬂ?ﬁ?ﬁ'?&"ﬁﬁ%ﬁ 6&‘? c?vﬁ‘\/l6 ﬁ(ga{%g@% Sﬁgﬁ for the

ki nase actﬁﬂ?“%y gPeps- 30 Kinase assay buffer and assay vol unme stay as
reconmended (15 mV HEPES, pH 7.4, 20 mM NaCl, 1 nM EGTA, 0.02% Tween 20, 10
mM My 2 and 0.1 ng/m bovine y-globulins/20 m assay volunme) |ncubation
time and tRg{sEEscomMPounds ¢fithe Hivertivg inglyga thoswmincdneat i on: 350 pg/ pl WO

2011/ 1016 16BR03 )
Dot oo TR0 INOROE Ehepd QRGO A0,y byt st race

Posi t ilPe gt promoteok” Ribshtientst rprefembly rhe.tqspwctﬂalkyncop@qqawemaatrt@tgpor| ne 5
DVBO conceiyt pad 'oprrhd?ewb taﬁd/%rrey slﬁﬁet%\%rgs'?%ﬁ; Ife _I;n@felfdt{}?ﬁ'@ foBRhdrOn Assays

wer e performed in either come of the
coupl ed r aetilBres %Teév?”ébéd(oﬁyorﬁ% %bﬁt'tp?dt =)' Qﬂ@l engeorsf ”@hénq/Pfu@r escent

product Reg@silibftsARA dAgSHACENR™EGH Sk W% ftegl ;gy yalrad?w*% gount er

VI CTOR V 10( Perki nEl mer) 'using an excitation at 544 nm and an
eni ssi on fWhanedttaghed fpthgpams 'I\W@%‘i Feme may de lnkedicgetehRto ompchertPcal assay

to neqsuradDﬂn%y%eeet eWd. tayar g s%n%“erééﬂﬁwﬁ%ckwregr oRASHI Kubstftiled cOVeRXx
Corp., Cat. # 90-0077), that determ nes Dl¥> as direct product

of the ki M¥XeRZYoF8 Séié%tl“'éﬁ’ttﬁlse'ec"ed fr?‘lﬁ‘e'(eﬁ’ﬂ/ﬁe has been bought from
M 11 pore d4¢nE; E8RS, ET@BREP%GIE’I ihdepRAddn( r@ﬁ?@s@r@@(ﬁ% 9kyl%°p§%l|90ndl tions

were as indicat ed b the kit manufacturers wth

Wi ng adapt ati ons
for the k|%§@“¥§@tqy\ﬁ”@y°rs"ﬂ@ﬁ§ supstitupnts selegted fiprh aor and Qnd’fa%%f‘rgﬁ ¥l une stay

as r eCO”TTBEVdfh@eéé'fﬁieHM "Eﬁ%ntp@‘ 7or4an?Qw31\l-”_‘ NRCE? sllbgﬂvluég'?e 0.4pp0 Tween 20,
10 MM MyC12 and /M bovine gl obulins/20 ill assay voI umei%

| ncub@¥r orettached @rfaetséWﬁéDrr&f’l?FEm 33@'“?% Rabe Brked tegathe te preeabrigtd-on: 250

P9/ g1 30 AhEmeersacity dpticHbily ]&Qta%lﬁq ofé b thr%HQﬁiuB%t BoRRPLhEs tikM i de
( ARKRRRHPSGPPTA) Peptide concentration: A.M Positive control for

ki nase acthsigegtomsniandtwhish ring 103y b %{béﬁlf"@é’p?% PRR O NSO YsbRRtEat i on have
to stay beldwtePhélii=ioghd Jie ki nase reaction

each R? R?, R®Z and R® (e.g. each R® and R?') independently represents
25  heteroaryl, preferably, aryl (e.g. phenyl) (which latter two groups are optionally

substituted by one or more substituents selected from J°), or, more preferably,

hydrogen or Cis (e.g. Cis) alkyl optionally substituted by one or more |

substituents selected from =0 and J* or

any relevant pair of R, R*" and R*? (e.g. R*® and R?') may (e.g. when both are
30 attached to the same nitrogen atom) may be linked together to form a 3- to 8-

(e.g. 4- to 8-) membered ring, optionally containing a further heteroatom, and

optionally substituted by one or more substituents selected from =O and J®;

each J', J% 8% J% J° and J® independently represent C,, alkyl (e.g. Ci acyclic

alkyl or Cs.s cycloalkyl) optionally substituted by one or more substituents

30



Assays were perfornmed in either 96 or 384-well plates. The final outcone of
the coupl ed reactions provided by the kit is the release of the fluorescent
product Reeaoufiomesand has been measured with a mul til abetTidESoooweoiser

VI CTOR V 5(PerkinElmer) using an excitation filter at 544 nm and an

em ssion filter at 580 nm FLT3 biochenical assay 10The bi ochem cal assay
to neasur iqe t el $S oveRx
Corp. - a0 o Toe Moo b s e e e ot stIhRs:
detern1ne§"ﬁh@ amount of ADP as dlrect product of the klnase enzyne

activity. chATPRIRT ORI HHORS il fp@né’éwtlgﬂgbu‘éééﬁg hg ogeﬁokb% g@g%aﬁ;turers

with the foll ow ng adaptatlons or thé kinase a Ki nase

assay buf fadfy! apfipnadssypstivtesiy ey raereflberatemeed (15 mvl HEPES, pH 7.4, 20
M NaCls, Jed¥¥ RCGTRS QnQQFWTH&ﬁﬂmantlyl%d@ée%@VEﬁrgg&pg hS 1 SR, dmv' ne

y-gl obul i ns/ 250 assay vol une I ncubation ti rrper ature: 60 mn
at 37C methy3 final concentration: 0.40/ml ATP final concentration:
100 JIM ABLti de substrate peptide: EAl YAAPFAKKK 25 Peptide final
concentration: 10011M Positive control for kinase activity inhibition:
DVSO concdheredrefgries sompendstohihepaysnion mcigeitheserinavhigdhhase reacti on

30Assays Wt ReaiPRIBS unneewgie\ﬁ{er%ﬁe%awépr@@édt aP3. %?%érgﬁ%’@@'nﬂg 3575 or

3573). The final outcome of the COUF feactions provid kit (or
nmade il® hdf®- f 6t deol- msmﬁeqﬁ gRg)y oP @nat"Mecqn@'@a@@n@f fufther ﬂe@maé@nent

product Reg@ded ﬂoﬁ‘lnﬂltreééﬁ Qﬁ&rb &% Unkieh Wnbhmay B (h) kel tHTapoapunt er
VICTOR V / ENVI SI ON ( Per ki nE using an excitation filter at 544 nm and

an eni ssi cytyratededt tat6 esmbs@‘dn m@m@etemvencmammhpmmer

ADP- HUNTER 0B sHel Bhpﬁ@@watdrﬁé bfé?erbslplseleuéam@ﬁ Hdbgen Bhbidk
conpounds of the invention on the inhibition of Bad phosphory atlon 5was

nmeasur ed B (Bhcqnprises p frrthes4- tefaneryhareed satited earpapiclic pietete9eydlife t est ed

conpoynrds. rinfyS FaWhieR il 1bit@ sont i <£n°e orh%%te@eétbﬁasw@ré%@r%éwﬁ&m il
(H1299Pi nl) 10DMSO Pl ates: 96- wel 63lalr ene, Untreated, Round-Bottom

pl at es fr dHiregsstand Qugen, #6“@‘75)30%‘1’ f'”@%\'ﬂb toghe frshyiartRdRMcoat ed wit h

Pol y-D- L 5 Digg k 6 Cel |
Cal %/ur - K/ES%T] aRd @ e.ﬁdé}sénlaehﬂlyﬂréprréegngi%@i% ; glﬁ? br@fé?éblﬁ %I#Q@é ﬁéldro)

TEG ut ot R SRR B RE OO G NG o RIS &Y. i gnal i ng

(cat. #9294RPs(@ORR, r-@@@)ZNgR?%WUQ‘?ét&@cWIéafkyPeér?P('l’@t&@arfyf@Wﬁ omesteham
(cat. #3619 Reagent Super nal fento fromPi erce (tcat #1001110)
20Pr 02durtbree TyPS iR peliosaliBdbStTEEHED arel PIsMBEe SURstUANIH ERIEGERI i nt o

96-wel | plpdnesy2aps J"neybaépﬂsprfé@é) hRafar attMBzmg%C@Za SRy dptibvgry ni ne
seri al lzconBoun | utions were nmade in rna 96-well plate. The
conpounds $hoFH# t&&d@c?"@c?ﬂﬂl%?ﬂﬁ%f?@t%?l s in 96-well cell plates using a FX

BECKMAN r odyeh Y Bae mﬁﬁdepfé‘ad&qbyl fefeseidd oh RaUP AceshicH wBEK uskd Refeid
at mosphere. After 4 s, relative levels of Bad S112 phosphoryl ation were

measur ed i @5Pre %’EP'@A sing SuperSignal ELISA Fento substrate (Pierce) and
read @3 VI&EORPP&FKiRF EHnaer?. ewcmak@%dwa?‘? uﬁe&dp@ﬁdﬂ@{tl@dep@segs

B ol 5% 3, OB 8 B B8l Bilb s b i Sl L
conpounds grBgb)Vaptivaally wbenutdae(bapmteréb@@amtsstutured)r@ dd émmore (e.g.
one) J* substituent(s); or
any relevant pair of R?°, R¥ and R* (e.g. R*® and R?') may (e.g. when both are
30 attached to the same nitrogen atom) may be linked together to form a 5- or,
preferably, a 6-membered ring, optionally containing a further heteroatom
(preferably selected from nitrogen and oxygen), which ring is preferably
saturated, and optionally substituted by one or more substituents selected from
=0 and J%,
35 RZrepresents Cq. alkyl or hydrogen;
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vitro cell proliferarion assays. A conbination index score is calcul ated by
the 35Chou and Tal al ay nethod (Cal cuSyn software, Biosoft). The strength of
synergy we 8noned4usi ng the ranki ng system Chou and TalpalragB20Gloobsss t han
0.8 indicates synergy, C between 0.8 and 1.2 indicates additivity and C
greater than 1.2 indicates antagonism 5The EC50 val ues of representative
combi nat | aagner £, 90 Laha U idklenddi {Biééfén@'léaédb itlERSH el val ues of
t he chenot hﬁrapeutgc agent and e exahpl'e co oun S are compared to the
EC50 val udRofr § He JCéWBPenrdentinrepresent 614 alkyl feg. @raeelbyh)ar acterized by tunor
type. 10CasHhn@t bRl @SHmaySerdah EQInRg, eRiroPed(rMRrs’ Pomsd ki nase
i nhi bitor ETP-45g(§9 su r%es es@}lcg@Frr I%:g rogfe(‘?eratrdl) I‘i&Rf} synebrlﬁgl zes with
PI 3K i nhi {F6rR by qE(F af{TY "IN (RCARme mN( @))Q(&ZOR A Ohs i alkyGar ci a;
Oyar zalal ,opligh&iy:; sub@tﬁ‘utedi)y%ﬂe or mofé RAr@Bionddr i @ | sabel ; Lima, Francisco
Ranps; Pequeno, 'Belen; A éenjo, Nuria; Becerra, I\/Ercedes Al fonso, Patricia;
15 ReynuncR?ChIVBr"id&p?%%@er%%&W Iprefer@blyVa@eos, Genoveva: Qui nones,
Hel ena; Cafach®IeIRS!, R and REiRGS d@ﬁ?% 2 : ez, Ana
Rodri guez; Fom naya, Jesus; IPasd[égr oa%uf%rﬁg)élaasrc 3%#@’@24?3%& Cancer
Letters (Shannon, Ireland) 2011, 300(2), 145-153. 20Metabolic Stability
assay and pekfaea ceRlpBGhds Mihd ra%émr&a rﬁéﬁfe @%ﬂ w‘hé}#re' nafter) The

In

met abol ic stabili té assay was perforne M 15 min. The kinase

sel ect!iOvi t} faPEeseRly des Peb-Mmenhered heterapty! raaep @MHnaIGesmmgptedrae
per cent ageseiinbd blotdborObsiAichy NA9EE R lonnMbsRHaR) §905%faaga By Bfgrori n |1 ne

with 25 procedures known to ille e procedures
may be carP?éd (@@t °BS tPr Sﬁﬁ)na%@}'tuemﬁssmgteﬂofr@ﬁoﬁl trﬁ\awhtqlieﬂ@oﬁpounds of

t he i nventd,egtitpémé earrerasr ﬁér‘e)h (i@ﬁneds?dre?rké el 3 é)gtn'uehq sbbd thd @il RS €S

mentioned herein (i.e ki nase an 3 and, especrally
PIM1 Ki nd%'@)"y'c\,ﬂ'r‘%ﬁ‘raé&et"ﬁk?ﬁ W@?thﬁi ?ﬁa@%’@ed%@!}) preferential ly or

sel ectjisvel ' iRAIRF RN@HaRE hbaRMinkkpeaRRn®Y 1 eﬁré&%ﬁ?ﬁyc‘r@g&\ oPpratd¥hbigmi |y

ki nase and/ or F1t3 In favour of another different kihase, we nmean that the
per cent age(:1r4r(ﬁ19bpﬁ?)&‘|<yhfe91eé'é’r')t ain concentration (e.g. at 1 pM is higher

for the fqybug,e—gj bﬁnq@ 0Q1)k| ma@@eﬁ-‘d@ﬁﬂ)g re%ré%lem(g)amdgmkl nﬁ@ReOa . or F1t 3,

especially Pl M ;.favoured ki nase(s W i ncl ude

that the I@SﬁY)Vé$u 11 O‘IN(RL C’rYd @d"k)iQFase YO)1R hages (mayphsayh ower, as

conpar ed tp HefoagN (e VP HHoRE r@@se(%) hBErel hettB&S) glof paispipf the
mvenhl on nm egﬁr?bﬁgﬁ 30% f)}r?ril biti onm% tree non- g,g ?avg]a?gd Ki nases at a

concerPr atBRINMAI INGR] WrHES: £5¢) rrisroain (Blmirterably selested FPRRIPSAM bi t i on of
gr eat er t haforRhg efy. BlEpyryngroas), kbthass dhkch ér@%Bﬁ’&lafﬁ lsMbsl?IuNéelby oh®r instance

50/0 inhibition at entration o npound nanes given

herei n wer® RERLF At %Pﬁ\ﬁUPﬁ'tms P@!P@Ffﬁﬁwg{l S‘egﬁocﬂé@a'kﬂdﬁcﬂﬁérﬁ 260. The

i nvention mémbérbusﬁd@tﬁauc%t%&ydﬁarﬁyhgrd‘ufl bl‘é\ﬂéraly%ﬂfﬂ% on&6P@kd Mental 15
schenmes may b Route 1 Condi tions: a.

The fol |l ow gener al
Phosphonatt %ﬁ SMEyreferanaelestes Ry | “'tF?ﬂe”laSH ORI P FONNEh o dH, A 15h.
b. Tf 26, E))’perlafﬁyl ?d’pé?azrﬁjﬂdieirrﬁc@z@ﬁﬂmylpbﬁtmaw sdSdinfied By &RReUHR (D)
Condi ti ons; és} g\gi Ng ﬂ) i;n EtOH, to 55 C. 15h to 4
days. b. F¢800n8) subsiyey SelggipAdr -é%])a deBufse g egrepinaby b) 2
substituted piperazin-2-ones or imidazolidin-2-ones); or Csg cycloalkyl (e.g.
cyclopropyl or cyclohexyl), which group may be unsubstituted (e.g. in the case of
cyclopropyl) or is optionally substituted by one or more E* substituents;
30 R', R"® and R'® independently represent H or Cy (e.g. C1.4) alkyl optionally
substituted by one or more groups selected from =O and E>;
E' to E” independently represent Q* or Cys (e.g. Cia, Such as methy!) alkyl
optionally substituted by one or more Q® substituents;
any two E' to E’ substituents are not linked together;

32



NaNO2 AcOH/H20 \ N N R1L,I NNNCS (1 eq) RL,NN-7----N R2DMF, uwave, RI 2 90
C, 2h R Amine (4 eq) ACN, uwave, 150 C, 2-8h d . NRL,NNNR2 R

Condi t i onwo 2d11710Gamr espondi ng standard condi ti ons for ceapldBg11/000233

al koxyl ation, ... to obtain those substituents described as R3 in fornula I
VWher eArepresents aryl or heteroaryl 5 or 6 nmenber rings Pd(QAc)2, Xantphos

2, N N ARoko a0 O 30 o S alon B g, > 400 A
preferably, -S(0);R%, -N(R**)-S(O),R* or, more preferably, halo, -CN, -OR?®
-N(R®)R?,  -C(=Y)R®, -C(=Y)OR?®, -NRBC(=Y)R*, -C(=Y)N(R2°)R21,
-S(0).N(R®)R?" (e.g. -S(O),NH,), C1. alkyl (e.g. acyclic alkyl or Cs.s cycloalkyl;

5 which alkyl group is optionally substituted by one or more =0 and/or J?
substituents, but preferably, unsubstituted), heterocycloalkyl (e.g. 5- or 6-
membered monocyclic heterocycloalkyl group, preferably containing one or two
heteroatoms, preferably selected from nitrogen, so forming e.g. piperidinyl) or
heteroaryl (e.g. a 5- or 6-membered monocyclic heteroaryl group, preferably

10 containing one or two heteroatoms, preferably selected from nitrogen, so forming
e.g. 4-pyridyl; and which heteroaryl group is preferably unsubstituted);
more preferably, Q* represents -S(0),R¥, -N(R%)-S(0),R® or, especially, halo
(e.g. fluoro), -OR®, -N(R%)-C(=Y)-R*', -C(=Y)OR?Z, -S(0),N(R®)R? or C,; (e.g.
Ci2) alkyl (e.g. methyl) optionally (and preferably) substituted by one J?
15  substituent;
more preferably, Q° represents aryl (optionally substituted as defined herein),
preferably, halo (e.g. fluoro), -C(=Y)N(R®)R¥, -N(RP)C(=Y)R?, -C(=Y)-R?, C1
alkyl (preferably C;s cycloalkyl) or heteroaryl (e.g. a 5- or 6-membered
monocyclic heteroaryl group, preferably containing one or two heteroatoms,
20  preferably selected from nitrogen, so forming e.g. 4-pyridyl; and which heteroaryl
group is preferably unsubstituted);
Y and Y? independently represent =S or, preferably, =O;
R® and R?' independently represent hydrogen, C,4 alkyl, which latter group is
optionally substituted by one or more (e.g. one) substituent(s) selected from J*;
25  when there is a -N(R*)R?' moiety present, then one of R® and R?' represents
hydrogen, and the other represents hydrogen or C,.4 alkyl (e.g. methyl, ethyl or
isopropyl), which latter group is optionally substituted by one or more (e.g. one)
substituent(s) selected from J*;
R? represents hydrogen and C,.; alkyl (e.g. methyl);
30 J'to J° (e.g. J2 and J%) independently represent Q7 (or such groups, e.g. J*, may
also represent Cy5 (e.g. C,.3) alkyl, which is preferably unsubstituted);
Q" and Q® (e.g. @% independently represent halo (e.g. fluoro), -C(=Y?)N(R*)R®'
or -C(=Y?)-R%;
R* and R*' independently represent C,.¢ (e.g. Ci) alkyl.
35
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Conditions: d.- Corresponding standard conditions for coupling,

al koxylation, ... to obtain those substituents described as R3 in fornula I
Wher eAr epwoenimi@nyl or heteroaryl 5 or 6 nenber ringsPRTMYB208/060233
represents an halogen Route 2(d Cl Conditions: d.- Correspondi ng standard

conditions for coupling, alkoxylation, ... to obtain those substituents
descri bed pasre Béu IR &%@gﬁ of e VBRPEARPECHRMNTertiok! inAlad ety 5 or 6
menber ri ng ere X represents an hal ogen Route 2(e R()o
0 100. P enY16me oRyRRNTo (578 b Methaxppharyht Hifinerometimxypheny %ér ed

aryl / het eg t "DCM' -
G 2l or oo e BfluortniuiHen oy 2% BN RRY Y RoPREL

di met hyl f 6¢-grafiverephenglvesuch as d-flugionbemtx ryanrahenyl” ggp&;cyanoeiﬂq{yﬂ) acet at e,

" Pc(PPh3) 4ndoTy‘i %ﬁﬁéﬂeﬁ( %) We@qd.s.teS bieyaé Phk nt%},-paér{z%% UfRg, " &4 P& or;
di i sopropyl et’'h ggyam ne,

bi g(dhgherﬁ’ﬁfﬁﬁ pIFAGYY 1L, ﬂ¥%9¥yﬁbﬁ'ﬂ)§ll e. 9 - hYdroxmhﬁmlbgnd amidophanyt s,
"Pd2 i
equi (apa) ¥ s [EN%&%@W3?ano?'9aC%9%“f |pabd afbiiEalo the” giisite

1, 11- bi s( &iFFRIORYIEINES Bisyele) Pferfwmépaﬁ |pa@fp[ﬁ$(y1§yb%nt@tﬁﬂor i Ryaferably
di chl or Orr%bbﬁm@emslen RuEPBhét 8RuBS atd inPthBBAbE RS/ JRYHFLodstionl@Phapar at i on of

i nternedi ate 1-

Thei nd@r rréelb%ttt@erﬂmn thep akd-21d (RErAPORERE - R | nkedtegetherstor fora | e- 4-

car bal deh p e |1
Pabl | shed Tt &b o B e PR e i 1.

1973, 20167 b@n@m%&q slugde amiperheadi @rpem(m R' may also represent 3-
(N(CH3).-phenyl)). Other R' groups that may be mentioned include optionally

substituted 5- or 6-membered heteroaryl groups, preferably containing one or two
15  heteroatoms, for instance R' may represent: optionally substituted pyridyl (e.g. 3-

pyridyl or 4-pyridyl, such 2-trifluoromethyl-4-pyridy! or 6-amino-3-pyridyl), which

may be substituted by one or two substituents in which there is preferably one

substituent at the position meta or para relative to its point of attachment to the

requisite bicycle of formula I; and optionally substituted thiazolyl (e.g. 2-thiazolyl,
20  such as 4-trifluoromethyl-2-thiazolyl).

Particularly preferred R' groups include optionally substituted pheny! (in which the
optional substituent E’ is preferably in the para or preferably meta position and
preferably represents -OR®, -N(R®)R*' or C,, alkyl (e.g. methyl) optionally

25  substituted by one or more fluoro atoms, so forming e.g. a -CF3 group).

Preferred compounds of the invention include those in which R? represents one of

the following fragments:
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5- Am no- 1- (4- net hoxy- pheny1)-1H L1 , 2, 3] tri azol e-4-car bal dehyde (0.75 g;
3.44 25 mol ), internediate 1-01, was suspended in dry ethanol (80 nL) and
triethyl wbasphonsacetate (1.00 g; 4.47 mol) was addedpciaB20mwdoisy sodi um
et hoxide (21% by w, 3.3 nL; 8.6nmmol). The m xture was heated at 80 C
overni ght. The sol vent was evaporated and the residue was taken up in DCM
and HCI (aq, 0.5N to pH 4). The resultlng pal e- yellom/precipitate was

i sol ated by vaeydm filtratio to cor espo 0 »he desired
pr oduct 14%2{i§§729 wer e alded (Y ara¢u Wi i nternediate
1- 03 TNEVi ¢ anhydr (1.16 g;, 13 ) was.adgdd to pyridine (7

m.) at OC and the 10m xtgfe was stirffed for 10 nin. The internediate 1-02
(0.50 g; 2.06 mml) was added and the m xture stirred for 2h at room
tenperature. The solvent was evaporated and the oily residue was taken up
in DCM and@ (ag; ) tradx;on W th drying apg evapor ati on
gave the dexir Pnterned -08,as a @gro Rl N aNtitative yield -
no additiona puﬁyilcat|o 15mas FeqU|re react furgher. Route |b
Preparation of intermediate 1-04 o 20 &0 ED et hyl mal ot e (0.661 g; 4.12
mol ) was dissolve indry EtOH (50 nL) and NaOEt (1.90 ni; 21%by wt, 5.16

ol ) was added nlxture was stlrred at it for 10 mn before addlng
5-am no- 1- ( 4- dxy phen EhH—\2, azokérA{ND@rbaldehyde (0.75 q;
3.44 mml ), Hnternmediate 1-84, and t 1 ting 2%4; efsjon was stirred
at 55 C under Ar gon ovefyt e Bveekengy Addk®i on of 25 eq BDEM Et ONa i n dry

EtOH (2 nL), and reaction contlnued for anot her 24h The sol vent was

evapor at ed an esi due was taken up in ter and acidifjed by add' n
of HCl (agq, e prec itate was is aN by vacuu Nltratlon washed
with ice- coId €E* and d by azeot dlstlllat o Jh tquene
Cbrrespond

3-(4- thhoxy pﬁenyl) 5- oxo0- 4, 5 d|hy /5 (12, 3]tdFazoIo[4 5-b] pyri di ne- 6-

carboxylic acid ethyl ester, |nterned|ate 1-04; 0.79g of off-white solid
were 5obtained (Y: 73%. Preparatlon of internediate 1-05 Triflic
anhydride (0.359 g; 1.273 mmol) was added to dry pyridine (5 nL) at -10 10
C. The resulting solution was stirred for 10 m n before adding the

i ntermedi age (0, 200 g; -0. 636 mmah) . The resultlng nlxtybe was stirred
for 2h at th qg »>showe Sggpl e reacti bt ai ni ng the
desired integ ate 1 eNresuIt u\gpn co ng the crude

triflate |nterned|ate 1- 05 qudﬁ?ltagbve yi el heF utilized

wi t hout additional purification. 15 Route 2a 202(610 | or o- 3-ni tropyridi ne
(2.0 g; 10.36 mmol ), 3-(trifluoromethoxy)aniline (1.87 g; 10.57 mmol) and
sodi um hydr ogen ate (0.87 g}Hlo 36 mmol) were added to dry et hanol

(30 mL). The resul {ing m xturerwas stirre f ok a té&f t hree weeks at
room t enper at @r e oi nGR*co o\ Rf the feagtion. The sol vent
was evapor@&hed d the resMdué, 110743 s fashed wp col d ethanol 25and
water to give 2g45 g of Ehe desired produet, the int iEat e 1- 06,

(6-Chloro- 3-nitro-pyridin-2-yl1)-(3- trlfluoronethoxy enyl)-am ne as an
i ntensely yellomgielld (Y: 719% . Preparation of internedg@Ie 1-07 NH2 ..

C N NH F'k?
N>‘11 N}H N>“
g2 (Ez)\N g2 <%EZ 2
o)
f\{ \\XEZ N E2 )
(E) 2/ N E
(E%) (E)
N ™ b
E? Ngon N
et R (PN
N, E? m%’N 3 N . N
"€ ; WY o R



The nitro conpound, internmediate 1-06, (0.40 g; 1.199 mmol) was dissol ved
in ethyl acetate (300 nL) and EtOH(50 nmli) and hydrogenated on the H cube.
Condi ti onwoubitiozed for the reduction were as foll ows, RcTRBe11/008033C, 50
bar, 1 mL / mn, 2 cycles. The reaction was followed by TLC (Et0Ac 100% .
After 1st 10 cycle: Ri(stm: 0.87 and Rf(prod): 0.43. After 2nd cycle: Only
product; the reaction was conpl eted. The sol vent was evaporated and the
dark-green oily residue slowy crystallized to give 0.32 g of the desired
product 6wbhiedT thaNsgeigg!g-liner fepresentsnidehpoiyt pheﬂqdh)'nq@yrtb dhegequigitedi ani ne,
ICP}\I-er m:"d'NfrFaQ I%p?r@ rngEJc%fe/()of tﬂé&rﬁﬂ@ﬁr@t bf0f'3rr9ula |nherr F@?Jqés%thf‘s ke QB FéDN
6- Chl or o- Bn@ the @her infegatsr @ree BioRYy Phérand) E; Wﬂ@l&fé%"@&ﬂﬁﬁbﬁt'h@n(ﬂ) 30 g;
0. 99 myol i I S id (6 m)
and the 535 aﬁﬁ%ﬁk\/\% @%‘g ojsfgtzgc\g??%tog?ﬁé n%érggtaﬁr@agﬁé)’shéﬁ"&g this
sol uti on wese armmeqlemtsgmumsn@ntnonaly é@b'i@lsﬂefb by10n® ainoje #hdhesee r eaction
vas all owpddayE9RILY t)'éF@a@Eéhr%ﬁ'rferr&ﬁ] e a8Bictidler éguaéﬁnufea
evapor at e the residue was I n water e crude uct was
i sol at ed mybﬁaalsemmgﬂife% theet ithead sabst&uegmmmpt@oaliydpresmteanﬁbmamﬂaerqfo@e t hat was
further d e B h 05 g of
desired prg?sgbﬁs@én or o- @a? ﬁ%’w '\?Eo(ragn% ?1ox|:t"l?ﬂ'1@|e%ﬁikyt o, gd3Y&U%ﬂ§
25pheh§| ) hetagacyplogdlkyirdroyrs thpuéars-dspisted mam@eé@df@rﬁebﬁwts@lbv @x9 (¥@ er nedi at e
1-08 (Y: a A gl 1-11 (558
ng, 1. 906%%@95 Tﬁglﬁ r?,;(be#r%% | gl ac(?é Ve/lalédzé% %ﬁgﬁgﬁé;gfsol ution
vvas pl acedoult, mymeembmyh et toe prapyhial, ofazvfmh afei eptiopallysebistitviedi bt i t e (158
ngy, 2.287 ) t ) d enoved from
the i co bR APpll oSibslitefil) WRSRIRIENER] G S IRELIAN, B8 Ao The
resul ting snb@itmﬂmIqma@dmtheftemnelypoampo@fathédel@harﬁﬁﬂwb@jpamhy in
10cychghexane/ Et OAc as sol vents, to yield expected conpound (100 ng, 11 %
yield) Inter msdl ate 1-11 \ 154 batches were progressed. Internediate 1-12
(140 ny; @IRIragmenikbatingy be mentioredEpgbig 20 nl). Raney nickel was added
as a slurry in water (approximately 2 ) and the flask was fitted with a
rubber septum After cooling the f ¥ *n dry ice for 2 mnutes, it was
subjected to evacuation-refill cygl esyw,th Argon. After the |ast evacuation
cycle, a hydrogen-containing ballo fitted to 20t he septum After 5
mn., the catalyst was filtered of néF t he sol vent evaporated, to obtain
903 nmg of the expected conpound. | ghedi ate 1-12 / \  25The conpound
2, 6-Di chl oro- 4- met hoxy-3-nitro-pyridine (488 ng; 2.188 mmol) and
N, N- di met tpdrticitapl) prefeeseR? groupe ifcRd: ng; 2. 298 mmol ) were dissolved in 84
dry EtOH (18 nL) and TEA (305 uL; 2.188 mmol) was added. The reaction was
heated at 60C for 5 days. The residue was purified in the biotage using a
25M cartridge and c;x\cl ohexane/ ethyl acetate as solvents. Finally, 1.817 g
of the expec ound ained (Y.: 649. 5 Int e/qredi ate 1-13 |
2, 6-Di chl orof 4- t °6xy pmtl 0(9)gN 5. 61}&mml) di ssolved in

suI furic E”N

20 E

36



acid (8 nL). The solution was cooled in an ice bath and yell ow fum ng
nitric acid 10 (0.301 nm.) was added. The reaction was |left at roomtenp for
30 mn, awmod2whenidigated at 55 C drysyn tenp for 2h. Exces¥/GB0rigmgsat s were
added until reaction was finished. The reaction m xture was poured onto
crushed ice, to obtain 1.952 g of the expected conpound. 15Preparation of
final products Route 1la b%g I nternmedi ate 1-03, trifluoro-nethanesul fonic

acid 3-(4-neth x henﬁi\ﬁ){‘j 2,3]tria ,l,%M 5-b] pyridin:5-yl ester
(0.100g; Oﬁyﬁ\u ), Was i ghed into a(scyewcap vial i oxane (3 nmL) was
added. 4- ob§nzy| am R : ) wgs addedsand the reaction
was stirred—ak’ 55 C overn{ghty-E'The 25 (sokivent Wals-néva & ed and the crude
m xture was partitioned b en DCM ant-8i Ear bonaté\x yi ng and
evaporation, followed by pur(lEfl cati onE(Bl ot age 12S, 16% Et OAc in hexane 5
CV, then ranp to 100% Et OAc over 10 CV) gave 40 ng of the desired final

product 2-92 .
4- Fl uor o- be )-[3-(4-net hoxyﬁenyl) 3H
. 85 OH &l

Fam ne, (Y: \429
conmpound2- 02, 45 Ffuor o- benzy )%3 (4-

,@?‘3] triazol o[ 4, 5-b] pyridin-5-yl
\ 3
-pRhen?/I 5>‘xL

[1,2,31triazal ol4, 5- 1n5y],L e (0.040 g, 11\l;mol) was

di ssolved in r"{y DCI\/I(l 5 m.) and’boronstribronide sol ut ifon (0.60 m_; 0.60
mol ; 1IMin DCI\/)E)was added. The reaction was stirred at roomtenperature
for 4 days. Methanol (1 nlL) was added {o quench the reaction and after
stirring for |h, the solvent was e @ﬁ‘ated and the residue partitioned

bet ween DCM and bi carbonate to give 1 rude product 2-04 as a yellow
solid. Further purification was achj eFé on silica (Manual col um;

Et OAc: Cyhexane 70:30) and the rel evantfrleactions were evaporated to give 14

ngs of the final product 2-04, 4-] 2 Fl uor o- benzyl am no) -
[1,2,3]triazol o[ 4, 5-b] pyridin-3-yg- phenol’ (Y: 379 . 15Route | b Prepar ation
of final product 2- 140 IN ... ---__ N H NN VN .

:[A\f?:c FLL?QM"EE’ ter %fé ?E(f@ %é%‘]l\t/‘?% h’é%%“%%?né éﬁ'WFl"&‘f'lﬁﬂ? ®o%%r boxyl i ¢

aci d etshylin @BicRr (0 10 g; 0.224 mmol), in dry pyridine (2 nL) was cooled to

-10 C and (,1- net hyl - eridin met hanam ne 672 ) was
added. Th& reREre tﬁa g'pgt;ﬁl r?%égtgfoap' 8H eFB?C'%'Pf ?{y&egﬁ é’gF @m ure, then
al | oned t evhichagfe) ropoivndlig rguestattetcoyoues td eesgegetvb oE\mpf@raaily amepf the

sol vent fal h§wed @/ %5 ta&&eo ~workup (DCM Bi carb drying Na2SO4) gave a
brown oi | SHRSHIUSKES! $RIFFPY B dn' si 1 i ca (Biotage 12M DCM with 5% MeOH 4 CV,
gr adi ent tooeaﬁ%al\/érm-lﬂﬁvepreiéhtél\}?ydroﬁbe dnidntak gimerdreptesdntsda substituent

3-(4- I@@thogﬁ/ﬁ r%% 5- (1- et hyl - pi peridin-4- 86

yl met ﬁ?ﬁ Iq g5, 3]triazol o] 4, 5-b] pyri di ne-6-carboxylic acid ethyl
ester, wawHend’adreR? rapreaents masupstitaenti atheritmart lm;dad>ger521e|mgsns.\meferablyt ained (Y:

S O e GroR T PRl il BUSIHRL B Hpelgr it o 11 F P

[ 1,2, 3] trisagstitadr(spsdidgyd frdinr@"; (0. 075 g; 0.238 rrm)l) was added to a

m cr owave react e nLtr fol |l oned
by 4 WD ART AR DS e huratnT SEraE: bl Tortv by PRdfty

tri e% bl ?lﬁubfltlﬁ@g 353 ogg?f;%r&oﬂ&]eéi rg]ewi?ﬁ) (snbi/t/ﬁserit(e{atseté;:teld frbna ar da@;/va\ée i ih
react or V\gg %F %Sro%c ISF en e solvent was evaporated an e

reaction I carb). The obtai ned crude product was
purified dii) seterocgcl¢Bkytagea 52 Gr&nﬁim#@ﬁh@cmaeteﬁcﬁﬁoalw’ogﬂ@{b G adi ent

to 50% ov reféfab&vmn% ﬁqg % #r%q%{gljégt%ﬁ& ;9r bgy ggectéQQ%S’rﬁnR er?’ CV)

Evapor at i racti ons gave rrpou 2-10,
t et r ahydr angy rexpgel, y 5p- (f&n(irﬁg e:glftahr@hmrepwebw pheH;pjge—r@Hy[)l which

, 2, 3] bRl - @AM f c ound 2-10
wer e ?Qo i}%ggg%r%ag(&%é@ nsb py'!)'l‘?/\ﬁr%lgb%gto g'l‘?:’r eparati o i nal
product 2-sbBstituent(s) (which are preferably located on a mtrogen heteroatom, e.g. when

on a 4-piperidinyl group) selected from Q'; or

R? and R® are linked together to form:
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5-Chl oro-3-(3-trifluoronethoxy-phenyl)-3H[1,2,3]triazol o[ 4, 5-b] pyri di ne
(0.050 g; 250.159 mol ), intermedi ate 1-08, and

(1- Met hylwé-2pipeitésdi nyl ) met hanam ne (0.041 g; 0.318 mmolprTwB2011di06388! ved in
dry ethanol (2 nmL). Triethylam ne (22 uL; 0.159 nmmol) was added and the
reaction was heated at 90 C sandbath tenp for 72 h. The sol vent was

evapor at e Setr, M. Drying
and evapo(rga(tﬂggnli gg\zg{‘%mg%rg{jgevgg% :Ng tshaf%&zg“%%%}ﬁ % g ?‘gi ot age 12S.
DCM + 10%pmdmdmyw;pandml rRZeEsn Vgt omey cottad\a furmekh@woawn%gTM Thus,

Eget];: P?Lo%ﬁgyﬁ) %ﬁ%‘?{% l%‘}—ﬂ%ﬂn;%@%rd gZd(;l ﬁh@%h?\ r?glpr?eéa r?'Iliam ne, was

i sol ated @meu), nwhlgh 3Bggs rﬁﬁ;o@ﬁ”%\sqbaiitéteﬁew one @olnncue((afg Bney WhlPh épar ati on of

final pro

The! nt or neh SFLY- 0 BUCRPLICTpSIom, & 0,1 e cese o plperasiny) sybstiyent)

[1,2, 3]tr|S§b©Ie§[fEDn5 O)angv P&fﬁfébWOE?O?Bd gurﬂmerzsschmﬁm ringvesgy @pliagiathed in a
vial and trapgs#-am nocycl ohexanol HCl was added fol | owed by TEA (22 uL;

0. 159 mol) and dry ethanol (2 nmiL). The reaction was heated at 150 C
sandbat h tifgsedde @nethes 5¢ tor 7-sBmbersc (fo8- f-Mmembered) hetesenygloatkylgigurxt r act i ve
wor kup ( rdh RIRGAH T he
purificati orfglv?/gg pera?ﬁﬂie%]ﬁm%ggﬁﬁg% (BI ot aaep}%l}%g%ghgi%{ﬁ@dwéj?hglo% Et OAc
4 ¢V, 18r adiefused 6na 088 @AC over 15 CV) yielding 22 ngs of final conpound

2- 47,
the first abllked sn le_atom to an 4t6
143- (3 tr| f)l uor'osrrerﬂgom Y ohem wa P %] tol’l ang% ?{ ﬂel‘mler;- -y1Fpi peri
di n- casboayghél I%WWFPWC{W'kYBG%OUPZGSIQFeﬁar”at| 6n @'f mRbgsedduct 2- 49
terocycloallyt fol referabl containjrig OV or two heteroatorﬂ\é erabl
The| nt er rregl at eyc-O ySQCh?%o -tri It(];ororret oXYy- phen p[gf y

[1, 2, 3] t risglestes] Fom. Bitiogen darwb 0e<m96650$cg foming . grmaze;tldmy pyrrolldmyl

2,7- d| zZa- Y4 I r,
o PHERERCHEINTE oo™ S Sy O o

reacted atthqssom@v@@mmﬁa@ lare &we r'@Q%I‘SﬁieSWF’ fram) fhoPadhh A-"aea %ﬁ@ fi8g%i ve wor kup
(DCM Bi canigledtRiHel ¥idLh %u@@&m@ﬁ%&ﬁt&q\nﬁ% tOSR anopatheV@pﬁropl sol at ed

as a yellow precCipitate. was di ssolved in dry éZ m_.) and HCl
(4M i n di exelisering szﬁemmaw@nmmth a/%rancbﬁtm%mb?reﬂ H%a@ ¢t andwapor ati on

and free- bﬁéhwe@ahﬁ?‘ 36113 PhehitRrdd f aCQ-rWBQneomﬂeQed ring, or a 7-
Nmet hyl - N 43-(3-trifl uor onet hoxy- hen%;9 -3H41, Jtriazol 0?4 5-b] pyri di n- 5-

y1]- 3Br or%l’ﬁes— membgiesinge which %N'@F‘FQ) BI'?%P'%“? b'@@% of frBN¢IR | ¥ #repar ati on
of final mt%%ﬁtat&ﬁ%? eikﬂer Jhﬁe frésléb%tl\}%r r%é%er?cel[% 5] [4 4] [5.5], [4.5] and

(1- et hyl - pi peridin-4-y 3-trif|uoromet
phenyl ) - 3M§f§pmwleaz%¢@ﬁnlcslaﬂyerﬁrd?qi yhg?&]sea?ﬁ%@qeftme $gio §Y926 ol ),

and N chlps0$dCsiBYiftele tyOoRSCordmote 2(bstitidnts Wt ifehPIerednd Nifdry DVF (2
nm.). The 15 reaction was heated at 65 C for 90 m n. whereby another 0.4 eq

of NCS wa$PRIFEE. ARG g Fbertionalysubstititedmyrglidinane)ar conpl et ed

react pgn tmean%qiwﬁa@ ehaentBVi@prisah nt [N IRsd sue (OFSRPpréfeiay, on silica
(Bi otage 12S. pQ rtg,\r/n ;B)ure %yé 30% MeOH ove?ﬂgo CV. Then further

el ution widt F?aﬁb%‘?\%f(ﬁ-l el”ﬁ’ FOCRPIRSER Ny °9ER) 'over 15 CV). Evaporation of the
rel evant fR%aebieaBstshguRgeA o? Prefd@rably Ot hee.§iCal amqué.tgctath% 55,

(1 et 191 Era5ErSdP i AP WAL PR SV Gl (RSB 3VBY | Route”
2e  25Pr epiyRbioop): obRFqﬂ,nN(Rm)Rd‘acJC(QY)WR!%)R“a; -N(R"®C(=Y)R"™; aryl (e.g.
30  phenyl) or heteroaryl (e.g. a monocyclic 5- or 6-membered heteroaryl group,
preferably containing one or two (e.g. one) heteroatom(s) preferably selected
from nitrogen, so forming e.g. a 3-pyridyl group), both of which are optionally
substituted by one or more (e.g. one) substituents selected from E*
heterocycloalkyl (e.g. a 5- or 6-membered monocyclic heterocycloalkyl group,
35  preferably containing one or two heteroatoms preferably selected from nitrogen
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Internediate 1-10 (36 ng; 0.119 mmol ), 4-am notetrahydropyran chloridrate
salt (33 ng; 0.237 mmol ), rac-BINAP (7 ng; 0.012 mmol), NaOQBu (34 ny;

0. 357 mmowd 2andioRI2DBA3 (5 ng; 0.006 nmol ) was di ssol ve@CirGBn/000233

de- oxygenat ed di oxane (2 nL) and heated at 100 C overni ght. The sol vent was
evaporated and 5 the residue was taken up in DCM bicarbonate was added and

t h d
2S00, onmer o e B SHIBRYE plRIEI) W RRana) Shondl o2 e

cartri dgesabﬁiftté%bbﬁéaanm k8/0. Qi@éﬁab%'tl@@t(sbﬂimfﬁ%fmmh@ epHBo el was in
the col Umpymiy bhe das%ﬁafuyqufbs&nte\aaﬁ.pér%%%&%s%a ﬂﬂldéﬂﬁdﬁ%?&?aldfm but

di chl or onet hane/ net hanol “10as sol vents ounds not speci 'y
descri bed Gae CECIPRIBH 8- GdCMCI?P&QRYbrCM%iﬁ@éyl\MFtCMdPP@YBr‘db'éhtgf@@ ig@rished herei n.

15 Gengraln&hRaaRey fe g1 thdtdse A HibBRMY oY‘%S%d?f%Fx&WéTﬁ)@tnM?éd% ghed P 1100

from Agi I ent Technol ogi es conprisi'ng a punp (binar w th degasser, an
aut osanpl &f Moge EowmﬁtUGO@n a di ode-array detector (DAD) and a col um

speci fi edd'niddigsedfy r(@gpe«ménV% @awmtb&{ Y nglbgn%lf peﬁpeh@w@' ym was

split to a M5 spectrongeter. M5 det ect or s conf d wth an
el ect r osphalerecyaiogalkyl (8:9- @o‘i:rOé@rQS¢raAl¥|a/ Eoembered h@g@wym@kﬂ%mm t he

nebul i zer winh 1ERE BOUREEBBRAP! WickeriBy SBLILRIRGH AtrodCe gD

acqui sition was perfornmed with Chenttation ad software. 25 Met hod
1 Rel@r sepepaiagearpplc Wiieh may rhecattanhed ot @eﬁrwgie oewomcb@ew 20 mm

sum . Sol \ewéane\ﬂ gt8lioRe. vomahht rgayl%faﬁééﬂe‘a f'a%ﬁin a§9iraege|.c§tru&9r%t onitrile wth

0.1% form acid Bwithin 8 mn at
0.6 mJni nQ t"ﬁ%ﬁ"?s%im)%%h% a@“'ﬁ‘ﬁr‘!ﬁﬂt ﬁncﬁ/@te'?CYﬁ"?ﬂKYDADUpl\/E'tefﬁiﬁbm if Rever sed

phase HP'—@mé/\@%sC@rvé!eﬁ@kl AN S 18R B prebentISeatddh ¥ nirddeNeterdid3m) Sol vent A
water with 0. 1%form c acid;, Solvent B: acetonitrile with O. 1%formc

aci d. Gad@%‘rYt)ORAtOSI%O)@/oof Bto 100%of Bwithin 8 mn at 0.8 nmJm n;
then 190%P2adnORY? idEpBNdHRY réprdsént MEngewéarh@gS rl;}/lﬁ@?’%ﬁ%dtypbﬁse HPLC
ol

was carried out on Gem ni-NX C18 (100 vent "A: water with
0.1% f or mimetB¥r d: Sol vent B: acetonltrlle with 0.1% formic acid. G adient:
At 50C, 5%1@frel§}eggqtgfg)@rg erB wthin 8 mn at 0.8 nmn; then 100% B at 0.9

nmMJm n over_,1 mn, \éectra were recorded in a Bruker Avance ||
300 spect ﬁorﬁ%‘i"é?e”ﬁ%@ BF erﬁe ﬂb@ka'leQO'De@M'é@Ptr'Qﬂ?ﬂY gybstitutedby of® h 5nm QX

700 S4 i MGE hriffe R aasstituenty’ @d. fivhidRIA® ieNGbry 2 BvdrRe tFe TR/ @ptésentcont rol | er .
Foung mass" refers to the nost abundant isotope detected In the HPLC M5

15 Exafipl d€luprmedhvi greuPly | R4 N' N I,, /N RL No. Exp. -RL -R2 -R3
E? represents C,.; (e.g. C..2) alkyl optionally substituted by one or more (e.g. one)

substituent(s) selected from Q°, or, E? may represent Q*:
E® represents C,4; (e.g. Cis3) alkyl (e.g. methyl or cyclopropyl) optionally
substituted by one or more (e.g. one) Q° substituent(s) or E* may also represent
25  Q*(e.g. when located on a heteroatom);
E® (for instance when attached to a cycloalkyl group) may also represent Q* in
which Q* represents heterocycloalkyl (e.g. a 5- or preferably a 6-membered
heterocycloalkyl group, in which there is one heteroatom (preferably selected
from nitrogen, e.g. a piperidinyl group), which may be attached via a single
30  carbon atom, to e.g. a cycloalkyl group to which it may be attached, to form a
spiro-cyclic structure;
E’ represents Q*;
when E' represents Q°, then Q* is preferably halo (e.g. fluoro), -OR% and/or
-N(R%®)-C(=Y)-R?";
35 when E? represents Q*, then Q* is preferably -N(R**)R?';

39



-R4 2-011all -f-NO-Pi 2-021lailk 11 im 2-031 a 41 . -f-H 2-04
la F 441 . T, 2-05la . 40 4-0 2-06 Ib Il . 111 j,cc R2 R3,-L. R4 N
WO 2011/101644 PCT/GB2011/000233

when E® represents Q°, then Q* is preferably -OR?, -C(=Y)OR? or C,., alkyl (e.g.
methyl) optionally (and preferably) substituted by one J? substituent (or, in this
instance, Q* may represent heterocycloalkyl as defined above);
when E* represents Q*, then Q* is preferably halo (e.g. fluoro or chloro), -OR?° or
5 -S(0):N(R*)R* (e.g. -5(0)2NHy);
QS represents (e.g. when it is a substituent on a E® alky! group) halo (e.g. fluoro),
-OR%, -C(=Y)N(R®)R*, -C(=Y)-R®, heteroaryl (e.g. a 5- or 6-membered
monocyclic heteroaryl group, preferably containing one or two heteroatoms,
preferably selected from nitrogen, so forming e.g. 4-pyridyl; and which heteroaryl
10  group is preferably unsubstituted) or C,¢ cycloalkyl (e.g. cyclopropyl; preferably
unsubstituted);
Q° represents (e.g. when it is a substituent on a E? alkyl group) -N(R*)C(=Y)R?",
-OR?% or Css cycloalkyl (e.g. cyclopropyl; preferably unsubstituted) (and, more
preferably, Q° represents, when it is a substituent on a E? alkyl group,
15 -NRHACEY)RYY,
Y represents =0,
R? represents hydrogen or C,4 alkyl (e.g. methyl, cyclopropyl or tert-buty!)
optionally substituted by one or more J* substituents (e.g. in which J* is fluoro,
and hence R*® may represent a trifluoromethyl group);
20 R? represents hydrogen or C,.; alkyl (e.9. methyl);
R* represents hydrogen;
J* represents Q';
more preferably, J' to J° independently represent Q’;
when J? represents Q’, then Q' preferably represents -C(=Y?)N(R®)R® or
25 -C(=Y?)-R*,
when J* represents Q7, then Q7 preferably represents halo (e.g. fluoro);
Y? represents =0;
R*® and R® independently represent Ci4 (e.g. Ci3) alkyl (e.g. methyl or
cyclopropyl).
30
More preferred compounds of the invention that may be mentioned include those
in which:
R represents 5- or 6-membered heteroaryl (e.g. pyridyl, such as 3-pyridyl) or aryl
(e.g. phenyl) (all of which are) optionally substituted by one to three (e.g. two or,
35  preferably, one) substituent(s) selected from E’;
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R® and R* independently represent hydrogen, -CN, halo (e.g. chloro or bromo),
-OR¥ or -C(O)OR” (preferably, at least one of R® and R* represent hydrogen);

R* may represent -OR;

R” represents C,.; (€.9. C1.5) alkyl (e.g. methyl);

R® represents hydrogen, -CN, halo (e.g. chloro or bromo) or -C(O)OR:

R* represents hydrogen, -CN, halo (e.g. chloro or bromo), -OR? or -C(O)OR¥:;

E® represents Cq4 (e.g. Ci3) alky! (e.g. isopropyl, isobutyl or preferably methyi or
cyclopropyl) optionally substituted by one or more (e.g. one) Q° substituent(s) or
E® may also represent Q* (e.g. when located on a heteroatom);

E® (for instance when attached to a cycloalkyl group) may also represent Q°, in
which Q* represents heterocycloalkyl (e.g. a 5- or preferably a 6-membered
heterocycloalkyl group, in which there is one heteroatom (preferably selected
from nitrogen, e.g. a piperidinyl group),-which may be attached via a single
carbon atom, to e.g. a cycloalkyl group to which it may be attached, to form a
spiro-cyclic structure (and which heterocycloalkyl group is optionally substituted
by one or more (e.g. one) substituent(s) selected from J? (which may be situated
on a heteroatom));

when E' represents Q*, then Q* is preferably halo (e.g. fluoro), -OR%, -N(R*)R*
and/or -N(R%)-C(=Y)-R?";

when E? represents Q*, then Q* is preferably -OR?, -N(R®)R?*, -N(R*)-S(0),R*
or -S(O),R%;

Q° represents (e.g. when it is a substituent on a E® alkyl group) halo (e.g. fluoro),
-OR?®, -C(=Y)N(R®)R?, -C(=Y)-R?, heteroaryl (e.g. a 5 or B6-membered
monocyclic heteroaryl group, preferably containing one or two heteroatoms,
preferably selected from nitrogen, so forming e.g. 4-pyridyl; and which heteroaryl
group is preferably unsubstituted), Cs;¢ cycloalkyl (e.g. cyclopropyl; preferably
unsubstituted) or heterocycloalkyl (e.g. a 5- or preferably 6-membered ring, e.g.
containing one or two (e.g. one) heteroatom, so forming e.g. tetrahydropyranyl);

J? represents C,.4 alkyl (e.g. Cq. alkyl, such as ethyl), preferably unsubstituted.

Especially preferred R? groups in the compounds of the invention include those in
which:

one of R* and R® represents hydrogen and the other represents a substituent
other than hydrogen, or, R® and R® are linked together;
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when R? or R® represents a substituent other than hydrogen, then it is preferably:

(i) acyclic Cq4 (e.9. Cy.3) alkyl optionally substituted by one or more (e.g. one)

substituent(s) selected from Q';

(i) Ca7 cycloalkyl (e.g. Cus cycloalkyl, such as cyclohexyl or cyclobutyl) optionally
5  substituted by one or more (e.g. one) substituent(s) selected from Q' (e.g.

-OR™ or heterocycloalkyl); or

(i) heterocycloalkyl (e.g. a 5- or, especially, 6-membered monocyclic

heterocycloalkyl group, preferably containing one or two heteroatoms preferably

selected from nitrogen and oxygen, so forming e.g. 4-piperidinyl), which

10 heterocycloalkyl group is optionally substituted by one or more (e.g. one)
substituent(s) selected from Q’;
when R? and R® are linked together they form:

a (first) 4- to 7-membered ring (e.g. 5-, 6- or 7-membered ring, which may contain
a further heteroatom e.g. a nitrogen or oxygen heteroatom), which ring is

15  optionally substituted by one or more substituent(s) selected from E?, and, further,
such a first ring may optionally be linked via a single atom to another 5- or,
especially 6-membered carbocyclic or, preferablyl, heterocycloalkyl group,
preferably containing one or two heteroatoms preferably selected from nitrogen
and oxygen;

20 Q' may represent (e.g. when a substituent on an alkyl group, preferably an
acyclic alkyl group): aryl (e.g. phenyl) or heteroaryl (e.g. a monocyclic 5- or 6-
membered heteroaryl group, preferably containing one or two (e.g. one)
heteroatom(s), both of which are optionally substituted by one or more (e.g. one)
substituents selected from E* heterocycloalkyl (e.g. a 5- or B-membered

25  monocyclic heterocycloalkyl group, preferably containing one or two heteroatoms,
so forming e.g. 4-piperidinyl) optionally substituted by one or more (e.g. one)
substituent(s) selected from =O and E’; or C, cycloalkyl, which group is may be
unsubstituted (e.g. in the case of cyclopropyl) or is optionally substituted by one
or more E? substituents;

30 Q' may represent (e.g. when a substituent on a cycloalkyl group) -OR'® or
heterocycloalkyl (e.g. a 5- or preferably a 6-membered heterocycloalkyl group, in
which there is one heteroatom (preferably selected from nitrogen, e.g. a
piperidinyl group), which may be attached via a single carbon atom, to e.g. a
cycloalkyl group to which it may be attached, to form a spiro-cyclic structure;
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E® (for instance when attached to a cycloalkyl group) may represent Q*, in which
Q' represents heterocycloalkyl (e.g. a 5- or preferably a 6-membered
heterocycloalkyl group, in which there is one heteroatom (preferably selected
from nitrogen, e.g. a piperidinyl group), which may be attached via a single
carbon atom, to e.g. a cycloalkyl group to which it may be attached, to form a
spiro-cyclic structure (and which heterocycloalkyl group is optionally substituted
by one or more (e.g. one) substituent(s) selected from J? (which may be situated
on a heteroatom)).

Particularly preferred compounds include those in which:

R' represents 4-methoxyphenyl, 4-hydroxyphenyl, 3-trifluoromethoxyphenyl,
unsubstituted phenyl, 4-halophenyl (e.g. 4-fluorophenyl), 4-N(H)-C(O)CH;-pheny!
and 3-trifluoromethylphenyl;

R?> represents 1-azepanyl, 4-morpholinyl,  -N(H)-CH,-[4-fluoro-phenyl],
-N(H)-CH,-[3-chloro-phenyl], -N(H)-CH,-CH,-[3-pyridyl], -N(H)-n-propyl, -N(H)-[4-
tetrahydropyranyl], -N(H)-CH,-CH,-[phenyl], -N(H)-CH,-[1-methyl-piperidin-4-yi],
-N(H)-CH,-CH,-[2,3-dimethoxyphenyl], -N(H)-CH,-CH,-[4-(-S(O).-NH;)-phenyl],
-N(H)-CH-[piperidin-4-yl], -N(H)-CHy-[1-(-CH,C(O)-N(CHj3),)-piperidin-4-yl},
-N(H)-CH,-[1-(-CH,C(O)-cyclopropyl)-piperidin-4-yl}, ~N(H)-CH,-[1-CH,-(4-
pyridyl)-piperidin-4-yl], -N(H)-CH,-[1-cyclopropyl)-piperidin-4-yl], -N(H)-CH»-[1-
(2-fluoro-ethyl)-piperidin-4-yl], 4-(-CH,CH,-N(H)-C(O)H)-piperazinyl, -N(H)-CH,-
[1-(2-methoxy-ethyl)-piperidin-4-yl],  -N(H)-CH,-[1-(CHz-cyclopropyl)-piperidin-4-
yil, -N(H)-[(1-C(O)Ot-butyl)-piperidin-4-yl], -N(H)-CH,CH_-[(1-C(O)Ot-
butyl)piperazin-4-yl], -N(H)-CH,-CH,-[2-0x0-4-piperazinyl], -N(H)-CH,CH>-
[piperazin-1-yl], -N(H)-CH,CH,-OH, -N(H)-CH,CH,CH,-OH, -N(H)-CH,CH,-
N(CHs);, -N(H)-CH,-C(O)NH,;, -N(H)-CH,CH,-N(H)C(O)CH;, -N(H)-CH,-CH»-
C(O)NH,, 2,7-diaza-spiro[3.5]nonane-7-yl, (4-methylamino)piperidin-1-yl, 3,9-
diaza-spiro[5.5)undecane-3-yl,  octahydro-pyrrolo[3,4-c]pyrrole-1-yl,  -N(H)-[4-
hydroxy-cyclohexyl],  -N(H)-CH,-CH,-(1-piperazin-2-one), -N(H)-CH,-CH,-(1-
imidazolidin-2-one), 2,7-diaza-spiro[3.5]nonane-2-yl, -N(H)-CH,CH,CH,-
N(H)(CH3), 2,8-diaza-spiro[4.5]decan-3-one-8-yl, -N(H)-[4-piperidinyl], -N(H)-(1-
methylsulfonyl-4-piperidinyl), ~N(H)-CH,-(4-hydroxy-cyclohexyl), 1-oxa-4,9-diaza-
spiro[5.5]undecane-4-yl, 2,9-diaza-spiro[5.5]undecane-2-yl, 2,8-diaza-
spiro[4.5]decane-8-yl, 1-oxa-4,8-diaza-spiro[5.5]undecane-8-yl, 2,8-diaza-
spiro[4.5]decane-2-yl, 2,7-diaza-spiro[4.4]nonane-2-yl, 1,8-diaza-
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spiro[4.6]lundecane-8-yl, -N(H)-[7-aza-spiro[3.5]nonane-2-yl} and -N(H)-CH,-[7-
aza-spiro[3.5)nonane-2-yl];

R® represents hydrogen, -C(O)O-ethyl or halo (e.g. chloro);

R* represents hydrogen.

5
Other R' groups that may be mentioned include 6-amino-3-pyridyl, 3-
(dimethylamino)phenyl, 4-trifluoromethyl-2-thiazolyl, and 2-trifluoromethyl-4-
pyridyl. Other R® groups that may be mentioned include halo (e.g. chloro and
bromo). Other R* groups that may be mentioned include methoxy.

10

Particularly preferred compounds of the invention include those of the examples

described hereinafter.

Compounds of the invention may be made in accordance with techniques that are

15  well known to those skilled in the art, for example as described hereinafter.

According to a further aspect of the invention there is provided a process for the

preparation of a compound of formula | which process comprises:

20 () reaction of a compound of formula Il,

R4
R3
2 N\\
N |
~ 2 /
L N N
\R1

wherein L' represents a suitable leaving group, such as iodo, bromo, chloro or a
25  sulfonate group (e.g. -OS(0),CF3, ~OS(0),CH; or -OS(0),PhMe) (in particular, L'
may represent halo, such as chloro or bromo), and R', R® and R* are as

hereinbefore defined, with a compound of formula Il

R%-H 1l
30
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wherein R? is as hereinbefore defined, for example under appropriate coupling
reaction conditions, e.g. in the presence of a suitable base such as, Na,CO,;,
K3PQO,, Cs,C0O;, NaOH, KOH, K,CO;, CsF, EtsN, (i-Pr);,NEt, t-BuONa or t-BuOK
(or mixtures thereof; preferred bases include organic amine bases such as Et;N)
5 and in the presence of a suitable solvent (such as an alcoholic solvent, e.g.
ethanol; other solvents may be employed, such as acetonitrile), which reaction
mixture is preferably heated at elevated temperature such as above 50°C (e.g. at
above 80°C, e.g. at about 90°C or above, e.g. about 150°C; hence temperatures
of between about 60°C and 170°C are preferred, depending on the solvent
10  employed). Alternatively, or additionally, microwave irradiation conditions may be
employed, for instance to attain the temperatures desired. The reaction may also
be performed in the presence of a suitable catalyst system, e.g. a metal (or a salt
or complex thereof) such as Pd, Cul, Pd/C, PdCl,, Pd(OAc),, Pd(Ph;P).Cl,,
Pd(PhsP), (i.e. palladium tetrakistriphenylphosphine), Pd,(dba); and/or NiCl,
15  (preferred catalysts include palladium) and a ligand such as PdCl,(dppf).DCM, t-
BusP, (CeHi1)sP, PhsP, AsPh;, P(o-Tol)s, 1,2-bis(diphenylphosphino)ethane,
2,2'-bis(di-tert-butylphosphino)-1,1'-biphenyl, 2,2'-bis(diphenylphosphino)-1,1'-bi-
naphthyl, 1,1’-bis(diphenyl-phosphino-ferrocene), 1,3-bis(diphenyl-
phosphino)propane, xantphos, or a mixture thereof (preferred ligands include
20  PdCly(dppf).DCM), together with a suitable base such as, Na,CO; K;PO,,
Cs,C0O;, NaOH, KOH, K,CQ,; CsF, Et;N, (-Pr),NEt, t-BuONa or -BuOK (or
mixtures thereof; preferred bases include Na,CO; and K,CO,) in a suitable
solvent such as dioxane, toluene, an alcohol (e.g. ethanol), dimethylformamide,
dimethoxyethane, ethylene glycol dimethyl ether, water, dimethylsulfoxide,
25 acetonitrile, dimethylacetamide, N-methylpyrrolidinone, tetrahydrofuran or
mixtures thereof (preferred solvents include dimethylformamide and
dimethoxyethane; pyridine may also be employed, which may serve as the
solvent as well as the base). Such reactions may be carried out for example at
room temperature or above (e.g. at a high temperature such as at about the
30 reflux temperature of the solvent system). Other reaction conditions that may be
mentioned include those in which, especially when L' represents tosyl, the
reaction may be performed at below room temperature, e.g. at below 0°C, e.g.
about -10°C. The reaction may be performed in the presence of an excess of
amine of formula lll, for instance four or five equivalents thereof,
35
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(i) for compounds of formula | in which R® represents halo, reaction of a
compound corresponding to a compound of formula | in which R® represents
hydrogen, with a reagent that is a source of halide ions (a halogenating reagent).

For instance, an electrophile that provides a source of iodide ions includes iodine,

5 diiodoethane, diiodotetrachloroethane or, preferably, N-iodosuccinimide, a source
of bromide ions includes N-bromosuccinimide and bromine, and a source of
chioride ions includes N-chlorosuccinimide, chlorine and iodine monochloride, for
instance in the presence of a suitable solvent, such as CHCI; or an alcohol (e.g.
methanol), optionally in the presence of a suitable base, such as a weak

10 inorganic base, e.g. sodium bicarbonate. Typically, the reaction may be
performed by heating at a convenient temperature, either by conventional heating

under reflux or under microwave irradiation;

(iii) for compounds of formula | in which R® and/or R* (preferably either one of R
15 or R* represents a substituent other that hydrogen or halo (e.g. bromo, iodo or
chloro), reaction of a corresponding compound of formula I, in which R® and/or R*
represents halo (e.g. bromo, chloro or iodo), with a compound of formula 1V (or

two different compounds of formula 1V),
20 R3.L.2 \Y)

wherein R* represents R® and/or R* as hereinbefore defined provided that it does
not represent hydrogen or halo (and R® and/or R* preferably represents R'"), and
L? represents hydrogen (e.g. in the case where R* represents -OR? -SRP,
25  -N(R™R® or -CN) or a suitable leaving group such as one hereinbefore described
in respect of L' (e.g. in the case where R* represents R"), under reaction
conditions known to those skilled in the art, for instance, when L? represents
hydrogen, under reaction conditions such as those mentioned hereinbefore; see
process step (i) above) or, e.g. in the case where L? represents a leaving group,
30 then reaction may be performed optionally in the presence of an appropriate
metal catalyst (or a salt or complex thereof) such as Cu, Cu(OAc);, Cul (or
Cul/diamine complex), copper tris(iriphenyl-phosphine)bromide, Pd(OAc),,
tris(dibenzylideneacetone)-dipalladium(0) (Pd,(dba);) or NiCl, and an optional
additive such as Ph;P, 2,2'-bis(diphenylphosphino)-1,1'-binaphthyl, xantphos, Nal

35 or an appropriate crown ether such as 18-crown-6-benzene, in the presence of
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an appropriate base such as NaH, Et;N, pyridine, N,N'-dimethylethylenediamine,
Na,CO;, K,CO; K3PO4 CsyCO;, +-BuONa or t-BuOK (or a mixture thereof,
optionally in the presence of 4A molecular sieves), in a suitable solvent (e.g.
dichloromethane, dioxane, toluene, ethanol, isopropanol, dimethylformamide,
ethylene glycol, ethylene glycol dimethyl ether, water, dimethylsulfoxide,
acetonitrile, dimethylacetamide, N-methylpyrrolidinone, tetrahydrofuran or a
mixture thereof). This reaction may be carried out under microwave irradiation
reaction conditions or, alternatively, the reaction may be performed in the

absence of other reagents such as catalyst, base and even solvent;

(iv) reaction of a compound of formula V,

R
3
R _ NH,
X~ I H v
L'R? N N
\
R

wherein L'R? represents either L' or R®, and R', R® and R* are as hereinbefore
defined, with sodium nitrite in the presence of acetic acid and water (for instance
the compound of formula V may first be glacial acetic acid, cooled to below room
temperature, e.g. about 5°C, after which the sodium nitrite may be added, and the
reaction mixture may be allowed to warm to room temperature), or, other similar
reagents/conditions that may promote the cyclisation to produce the requisite
triazolo-containing bicycle of formula V. In the case where reaction takes place
with a compound of formula V in which L'R? represents either L', then the
reaction may be proceeded by reaction with a compound of formula Ill, for

example as defined in respect of process step (i) above.

Compounds of formula 1l may be prepared by reaction of a compound of formula
VI,

47
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- | " Vi
L' N N
\s

wherein L', R', R® and R* are as hereinbefore defined, in the presence of
reagents and under reaction conditions such as those hereinbefore described in

respect of preparation of compounds of formula | (process step (iv) above).

Compounds of formula 1l, in which L' represents a sulfonate such as a triflate
(trimethylsulfonate), may also be prepared by reaction of a corresponding
compound of formula VIi,

R4
R3
= N\\
N
| Y Vil
0~ N
H \R1

wherein R', R® and R? are as hereinbefore defined, with the relevant sulfonating
reagent such as the anhydride (e.g. triflic anhydride), for example in the presence
of a a suitable base and solvent (e.g. pyridine, which may serve as the solvent
and base; alternatively, or additionally, excess of the sulfonating reagent, e.g.
triflic anhydride, may be employed to serve as a base). The reaction mixture may
be stirred for a period of time, for example at below room temperature, e.g. at

about 0°C or below, e.g. at about -10°C.

Compounds of formula VI may be prepared by hydrogenation of a compound of
formula VIII,
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wherein R', R®, R* and L' are as hereinbefore defined, for example in the

presence of suitable hydrogenating conditions, for instance catalytic
hydrogenation reaction conditions in the presence of a precious metal catalyst

such as Pd or Ni, e.g. raney Ni, and hydrogen (H,) or a source of hydrogen.

Compounds of formula VIl may be prepared by reaction of a compound of
formula IX,

0
H N\\
N IX
H.N N
2 \R1

wherein R’ is as hereinbefore defined, with either a compound of formula X,
(EtO),P(O)CH,-C(O)L® X
or the like, or a compound of formula Xi,
(Ph);P=CH-C(0)-L® Xl

or the like, wherein, in each case, L® represents a suitable leaving group such as
one hereinbefore defined (see definition of L'), and preferably represents
-O-C,5 alkyl (so forming an ester, such as an ethyl ester), followed by
intramolecular cyclisation, under standard Horner-Wadsworth-Emmons, or Wittig,
reaction conditions, respectively, which reaction may performed in the presence
of base e.g. alkali metal based base (e.g. Na,CO;, K,CO;, K;PO,, t-BuONa, t-
BuOK or, preferably, sodium alkoxide such as CH3;ONa or EtONa) optionally in
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the presence of a suitable solvent (e.g. an alcohol, such as ethanol), or mixtures
of bases, at elevated temperature and for preferably a prolonged period of time,
e.g. over 5 hours (for instance, between 5 and 24 hours).

Compounds of formula VII in which R® represents -C(O)OC, alkyl (e.g.
-C(O)OCH.CH;), may be prepared by reaction of a compound of formula IX as
hereinbefore defined, with a compound of formula X,

R%-0-C(0)-CH,-C(O)OR" Xl

wherein R" and R? independently represent C,; alky! (e.g. ethyl), in the presence
of a base such as an alkali metal based base described above (e.g. sodium
alkoxide such as CH;ONa or EtONa) optionally in the presence of a suitable
solvent (e.g. an alcohol, such as ethanol), under temperatures and periods of
time that may be determined by the skilled person, e.g. at elevated temperature
such as at about 55°C and preferably for prolonged time periods such as over 12

hours.

Compounds of formula VIII may be prepared by reaction of a compound of
formula XIl,

R4
R? _ NO,
X
R L*

wherein L* represents a suitable leaving groups such as one hereinbefore defined
by L', and L', R® and R* are as hereinbefore defined (and L' and L* both
preferably, and independently, represent halo, e.g. chloro), with a compound of
formula XIil,

H,N-R’ Xl
wherein R’ is as hereinbefore defined, under standard nucleophilic aromatic

substitution reaction conditions (e.g. in the presence of a suitable solvent such as
50



2-61 2a F

" FO& - 411. +H 2-62 2a ' F '"- 441 441 R3 R2 R4 )..N

\NN N\/ RL .No. Exp. -RlL -R2 -R3 -R4 2-63 2a HNO-1 441 2-64 2a

+11 2- 65 WO 2011/101644

10

15

20

25

30

an alcoholic solvent, e.g. ethanol) and optionally in the presence of a suitable
base, such as NaHCO; (or another suitable base as hereinbefore defined; see

€.g. process step (iii) above for preparing compounds of formula 1).

Compounds of formula VIII may also be prepared by reaction of a compound of
formula X1V,

XV

wherein L', R® and R* are as hereinbefore defined, with a compound of formula
XV,

R-L4 XV

wherein R' and L* are as hereinbefore defined, for instance L* may represent a
suitable leaving group such as halo (e.g. bromo, chloro or iodo) or another
suitable leaving group defined under L', which reaction may be performed under
conditions such as those hereinbefore described in respect of process step (i)
above (preparation of compounds of formula I), e.g. in the presence of a suitable
catalyst such as Pd(OAc),, a suitable ligand such as xantphos and a suitable
base such as Cs,CO; (e.g. greater than one equivalent, such as about 2.5
equivalents), which reaction mixture may be in the presence of a polar aprotic

solvent (e.g. dioxane), at elevated temperature (e.g. about 110°C).
Compounds of formula IX may be prepared by standard procedures known to
those skilled in the art, for example in accordance with the procedures described

in journal article: A Albert and H. Taguchi, J. Chem. Soc., Perkin |, 1973, 1629.

Compounds of formula XII (for instance in which R* represents -OCH;) may be
prepared by nitration of a corresponding compound of formula XVI,

51

PCT/GB2011/000233

I
8:

N-
\

+H



2a 111 Pr' +14 +41 2-66 2a || +41 +H 2-67 2a FF -\ r-Ven 7)) +l

1-4-1 2-68 2a * -...--N44-, +11 2-69 2a HN-Th 1-H 1-H 2-70 2a HO'....1
1..... "L"WR201Y/t0kb44/ - 11 2-71 2a -N 4 \--NH, H PCT/GB2011/000233
R4
R3
~ XVI
N8
L N L*

wherein L', L, R® and R* are as hereinbefore defined (and preferably, R*
represents -OCHs) under aromatic nitration reaction conditions, for instance in the

5  presence of a mixture of sulfuric and nitric acid under suitable conditions.

Intermediate and final compounds may be prepared by employing the methods

described in journal article “A New General Synthetic Method of

[1,2,3]triazolo[4, 5-b]pyridines” by Vandendriessche and Weyns (Bull. Soc. Chim.
10 Belg. Vol. 97/no. 1 (1988), pp 85-86).

Other specific transformation steps (including those that may be employed in
order to form compounds of formula |) that may be mentioned include:
(1) reductions, for example of a carboxylic acid (or ester) to either an aldehyde or

15 an alcohol, using appropriate reducing conditions (e.g. -C(O)OH (or an ester
thereof), may be converted to a -C(O)H or -CH,-OH group, using DIBAL and
LiAIH,, respectively (or similar chemoselective reducing agents)),

(i) reductions of an aldehyde (-C(O)H) group to an alcohol group (-CH,OH), using
appropriate reduction conditions such as those mentioned at point (i) above;

20 (i) oxidations, for example of a moiety containing an alcohol group (e.g. -CH,OH)
to an aldehyde (e.g. -C(O)H), for example in the presence of a suitable oxidising
agent, e.g. MnO, or the like;

(iv) reductive amination of an aldehyde and an amine, under appropriate reaction
conditions, for example in “one-pot” procedure in the presence of an appropriate

25 reducing agent, such as a chemoselective reducing agent such as sodium
cyanoborohydride or, preferably, sodium triacetoxyborohydride, or the like.
Alternatively, such reactions may be performed in two steps, for example a
condensation step (in the presence of e.g. a dehydrating agent such as trimethyl
orthoformate or MgSO, or molecular sieves, etc) followed by a reduction step

30 (e.g. by reaction in the presence of a reducing agent such as a chemoselective
one mentioned above or NaBH,, AlH,, or the like), for instance the conversion of
-NH, to -N(H)-isopropyl by condensation in the presence of acetone
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(H3C-C(O)-CH;) followed by reduction in the presence of a reducing agent such
as sodium cyanaoborohydride (i.e. overall a reductive amination);
(v) amide coupling reactions, i.e. the formation of an amide from a carboxylic acid
(or ester thereof), for example when R? represents -C(O)OH (or an ester thereof),
5 it may be converted to a -C(O)N(R'®)R™ group (in which R'® and R'® are as
hereinbefore defined, and may be linked together, e.g. as defined above), and
which reaction may (e.g. when R? represents -C(O)OH) be performed in the
presence of a suitable coupling reagent (e.g. 1,1-carbonyldiimidazole, N,N'-
dicyclohexylcarbodiimide, or the like) or, in the case when R? represents an ester
10  (e.g. -C(O)OCHj; or -C(O)OCH,CH3), in the presence of e.g. trimethylaluminium,
or, alternatively the -C(O)OH group may first be activated to the corresponding
acyl halide (e.g -C(O)CI, by treatment with oxaly! chioride, thionyl chloride,
phosphorous pentachloride, phosphorous oxychloride, or the like), and, in all
cases, the relevant compound is reacted with a compound of formula
15 HNR'™)R™ (in which R'® and R'"® are as hereinbefore defined), under standard
conditions known to those skilled in the art (e.g. optionally in the presence of a
suitable solvent, suitable base and/or in an inert atmosphere),
(vi) conversion of a primary amide to a nitrile functional group, for example under
dehydration reaction conditions, e.g. in the presence of POCI;, or the like;
20 (vii) nucleophilic substitution reactions, where any nucleophile replaces a leaving
group, e.g. methylsulfonylpiperazine may replace a chloro leaving group;
(viii) transformation of a methoxy group to a hydroxy group, by reaction in the
presence of an appropriate reagent, such as boron fluoride-dimethyl sulfide
complex or BBr; (e.g. in the presence of a suitable solvent such as
25  dichloromethane);
(ix) alkylation, acylation or sulfonylation reactions, which may be performed in the
presence of base and solvent (such as those described hereinbefore in respect of
preparation of compounds of formula |, process step (iv) above, for instance, a
-N(H)- or -OH or -NH, (or a protected version of the latter) moiety may be
30 alkylated, acylated or sulfonylated by employing a reactant that is an alkyl, acyl or
sulfonyl moiety attached to a leaving group (e.g. C,s alkyl-halide (e.g.
ethylbromide), C1.s alkyl-C(O)-halide (e.g. H;C-C(O)Cl), an anhydride (e.g. H;C-
C(0)-O-C(0)-CHg, i.e. "-O-C(O)-CHy" is the leaving group), dimethylformamide
(i.e. -N(CHz3); is the leaving group) or a sulfony! halide (e.g. H;C-S(0),Cl) and the
35 like);
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(x) specific deprotection steps, such as deprotection of an N-Boc protecting group
by reaction in the presence of an acid, or, a hydroxy group protected as a silyl
ether (e.g. a tert-butyl-dimethyisilyl protecting group) may be deprotected by
reaction with a source of fluoride ions, e.g. by employing the reagent
tetrabutylammonium fluoride (TBAF).

Intermediate compounds described herein are either commercially available, are
known in the literature, or may be obtained either by analogy with the processes
described herein, or by conventional synthetic procedures, in accordance with
standard techniques, from available starting materials using appropriate reagents
and reaction conditions. Further, processes to prepare compounds of formula |
may be described in the literature, for example in:

Werber,G. et al.; J. Heterocycl. Chem.; EN; 14; 1977; 823-827,

Andanappa K. Gadad et al. Bioorg. Med. Chem. 2004, 12, 5651-5659;

Paul Heinz et al. Monatshefte fir Chemie, 1977, 108, 665-680;

M.A. EI-Sherbeny et al. Boll. Chim. Farm. 1997, 136, 253-256;

Nicolaou, K. C.; Bulger, P. G_; Sarlah, D. Angew. Chem. Int. Ed. 2005, 44, 2-49;
Bretonnet et al. J. Med. Chem. 2007, 50, 1872 ;

Asuncién Marin et al. Farmaco 1992, 47 (1), 63-75;

Severinsen, R. et al. Tetrahedron 2005, 61, 5565-5575;

Nicolaou, K. C.; Bulger, P. G.; Sarlah, D. Angew. Chem. Int. Ed. 2005, 44, 2-49;
M. Kuwahara et al., Chem. Pharm Bull., 1996, 44, 122,

Wipf, P_; Jung, J.-K. J. Org. Chem. 2000, 65(20), 6319-6337;

Shintani, R.; Okamoto, K. Org. Lett. 2005, 7 (21), 4757-4759;

Nicolaou, K. C.; Bulger, P. G.; Sarlah, D. Angew. Chem. Int. Ed. 2005, 44, 2-49,
J. Kobe et al., Tetrahedron, 1968, 24, 239 ;

P.F. Fabio, A.F. Lanzilotti and S.A. Lang, Journal of Labelled Compounds and
Pharmaceuticals, 1978, 15, 407;

F.D. Bellamy and K. Ou, Tetrahedron Lett., 1985, 25, 839,

M. Kuwahara et al., Chem. Pharm Bull., 1996, 44, 122,

A F. Abdel-Magid and C.A Maryanoff. Synthesis, 1990, 537,

M. Schlosser et al. Organometallics in Synthesis. A Manual, (M. Schlosser, Ed.),
Wiley &Sons Ltd: Chichester, UK, 2002, and references cited therein;

L. Wengwei et al., Tetrahedron Lett., 2006, 47, 1941;

M. Plotkin et al. Tetrahedron Lett,, 2000, 41, 2269,
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Seyden-Penne, J. Reductions by the Alumino and Borohydrides, VCH, NY, 1991;
O. C. Dermer, Chem. Rev., 1934, 14, 385;
N. Defacqz, et al., Tetrahedron Lett., 2003, 44, 9111,

A S.J. Gregson et al., J. Med. Chem., 2004, 47, 1161,

5 A M. Abdel Magib, et al., J. Org. Chem., 1996, 61, 3849;

A.F. Abdel-Magid and C.A Maryanoff. Synthesis, 1990, 537,
T. Ikemoto and M. Wakimasu, Heterocycles, 2001, 55, 99;
E. Abignente et al., Il Farmaco, 1990, 45, 1075;
T. lkemoto et al., Tetrahedron, 2000, 56, 7915;

10 T.W. Greene and P. G. M. Wuts, Protective Groups in Organic Synthesis, Wiley,
NY, 1999;
S. Y. Han and Y.-A. Kim. Tetrahedron, 2004, 60, 2447,
J. A. H. Lainton et al., J. Comb. Chem., 2003, 5, 400; or
Wiggins, J. M. Synth. Commun., 1988, 18, 741.

15
The substituents R, R%, R® and R* in final compounds of the invention or relevant
intermediates may be modified one or more times, after or during the processes
described above by way of methods that are well known to those skilled in the art.
Examples of such methods include substitutions, reductions, oxidations,

20  alkylations, acylations, hydrolyses, esterifications, etherifications, halogenations
or nitrations. Such reactions may result in the formation of a symmetric or
asymmetric final compound of the invention or intermediate. The precursor
groups can be changed to a different such group, or to the groups defined in
formula |, at any time during the reaction sequence.

25
For example, when substituents in the compounds of the invention such as
CO,Et, CHO, CN and/or CH,CI, are present, these groups can be further
derivatized to other fragments described (e.g. by those integers mentioned
above) in compounds of the invention, following synthetic protocols very well

30  know to the person skilled in the art and/or according to the experimental part
described in the patent. Other specific transformation steps that may be
mentioned include: the reduction of a nitro or azido group to an amino group; the
hydrolysis of a nitrile group to a carboxylic acid group; and standard nucleophilic
aromatic substitution reactions, for example in which an iodo-, preferably, fluoro-

35  or bromo-phenyl group is converted into a cyanophenyl group by employing a
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source of cyanide ions (e.g. by reaction with a compound which is a source of
cyano anions, e.g. sodium, copper (l), zinc or potassium cyanide, optionally in the
presence of a palladium catalyst) as a reagent (alternatively, in this case,

palladium catalysed cyanation reaction conditions may also be employed).

Other transformations that may be mentioned include: the conversion of a halo
group (preferably iodo or bromo) to a 1-alkynyl group (e.g. by reaction with a 1-
alkyne), which latter reaction may be performed in the presence of a suitable
coupling catalyst (e.g. a palladium and/or a copper based catalyst) and a suitable
base (e.g. a tri-(C,s alkyl)amine such as triethylamine, tributylamine or
ethyldiisopropylamine); the introduction of amino groups and hydroxy groups in
accordance with standard conditions using reagents known to those skilled in the
art; the conversion of an amino group to a halo, azido or a cyano group, for
example via diazotisation (e.g. generated in situ by reaction with NaNO, and a
strong acid, such as HCI or H,SQO,, at low temperature such as at 0°C or below,
e.g. at about -5°C) followed by reaction with the appropriate nucleophile e.g. a
source of the relevant anions, for example by reaction in the presence of a
halogen gas (e.g. bromine, iodine or chlorine), or a reagent that is a source of
azido or cyanide anions, such as NaN; or NaCN, the conversion of -C(O)OH to a
-NH, group, under Schmidt reaction conditions, or variants thereof, for example in
the presence of HN; (which may be formed in by contacting NaN; with a strong
acid such as H,S0Q,), or, for variants, by reaction with diphenyl phosphoryl azide
((PhO),P(O)Ny) in the presence of an alcohol, such as tert-butanol, which may
result in the formation of a carbamate intermediate; the conversion of -C(O)NH,
to -NH,, for example under Hofmann rearrangement reaction conditions, for
example in the presence of NaOBr (which may be formed by contacting NaOH
and Br,) which may result in the formation of a carbamate intermediate; the
conversion of -C(O)N; (which compound itself may be prepared from the
corresponding acyl hydrazide under standard diazotisation reaction conditions,
e.g. in the presence of NaNO, and a strong acid such as
H,SO4 or HCI) to -NH,, for example under Curtius rearrangement reaction
conditions, which may result.in the formation of an intermediate isocyanate (or a
carbamate if treated with an alcohol); the conversion of an alkyl carbamate to
-NH,, by hydrolysis, for example in the presence of water and base or under

acidic conditions, or, when a benzyl carbamate intermediate is formed, under
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conditions in the presence of a precious metal catalyst such as Pd); halogenation
of an aromatic ring, for example by an electrophilic aromatic substitution reaction
in the presence of halogen atoms (e.g. chlorine, bromine, etc, or an equivalent

5  source thereof) and, if necessary an appropriate catalyst/Lewis acid (e.g. AICl; or
FeCly).

Compounds of the invention bearing a carboxyester functional group may be
converted into a variety of derivatives according to methods well known in the art
10 to convert carboxyester groups into carboxamides, N-substituted carboxamides,
N,N-disubstituted carboxamides, carboxylic acids, and the like. The operative
conditions are those widely known in the art and may comprise, for instance in
the conversion of a carboxyester group into a carboxamide group, the reaction
with ammonia or ammonium hydroxide in the presence of a suitable solvent such
15 as a lower alcohol, dimethylformamide or a mixture thereof, preferably the
reaction is carried out with ammonium hydroxide in a methanol/dimethyl-
formamide mixture, at a temperature ranging from about 50°C to about 100°C.
Analogous operative conditions apply in the preparation of N-substituted or N,N-
disubstituted carboxamides wherein a suitable primary or secondary amine is
20  used in place of ammonia or ammonium hydroxide. Likewise, carboxyester
groups may be converted into carboxylic acid derivatives through basic or acidic
hydrolysis conditions, widely known in the art. Further, amino derivatives of
compounds of the invention may easily be converted into the corresponding
carbamate, carboxamido or ureido derivatives.
25
Compounds of the invention may be isolated from their reaction mixtures using

conventional techniques (e.g. recrystallisations).

It will be appreciated by those skilled in the art that, in the processes described
30 above and hereinafter, the functional groups of intermediate compounds may
need to be protected by protecting groups.

The need for such protection will vary depending on the nature of the remote
functionality and the conditions of the preparation methods (and the need can be
35 readily determined by one skilled in the art). Suitable amino-protecting groups
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2-05 5.58 V@wlalcozwowé@m We@ )00( the like) The.rgpd(far such-p@teptipp is paddily 6. 87 (d J

= 9.4 K, e 4H) 1.85 (brs, 4H), 1.57 (brm 4H)
2-06 7.2 422 ki (%c SK‘]'§dér5th?balrF§ 8.24- 7.92 (m 2H), 7.37 (dd, J =
8.6, 5 4 Hr, 2H) 7.15 - 6.91 (m 3H) 6.00(5,1H), 4.73 (brs, 2H), 4. 42
(q

J = 7-T1=1e"Brote%{Tgn afd %@p(o%éc’ti%n o Funcliofia groups may take place before or

after a reaction in the above-mentioned schemes.

10 Protecting groups may be removed in accordance with techniques that are well
known to those skilled in the art and as described hereinafter. For example,
protected compounds/intermediates described herein may be converted
chemically to unprotected compounds using standard deprotection techniques.

15 The type of chemistry involved will dictate the need, and type, of protecting

groups as well as the sequence for accomplishing the synthesis.

The use of protecting groups is fully described in “Protective Groups in Organic

Synthesis”, 3" edition, T.W. Greene & P.G.M. Wutz, Wiley-Interscience (1999).
20

Medical and Pharmaceutical Uses

Compounds of the invention are indicated as pharmaceuticals. According to a
further aspect of the invention there is provided a compound of the invention, as

25  hereinbefore defined, but without the proviso, for use as a pharmaceutical.

Compounds of the invention may inhibit protein or lipid kinases, such as a PIM
family kinase such as PIM-1, PIM-2 and/or PIM-3, and may also inhibit FIt3, for
example as may be shown in the tests described below and/or in tests known to
30 the skilled person. Thus, the compounds of the invention may be useful in the
treatment of those disorders in an individual in which the inhibition of such protein
or lipid kinases (e.g. a PIM family kinase, such as PIM-1, PIM-2 and/or PIM-3,
and/or Fit3) is desired and/or required. Advantageously, the compounds of the
invention may inhibit both a PIM family kinase and Fit3 (and therefore may act as
35  dualinhibitors).
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The term “inhibit” may refer to any measurable reduction and/or prevention of
catalytic kinase (e.g. a PIM family kinase, such as PIM-1, PIM-2 and/or PIM-3,
and/or Flt3) activity. The reduction and/or prevention of kinase activity may be
measured by comparing the kinase activity in a sample containing a compound of
the invention and an equivalent sample of kinase (e.g. a PIM family kinase, such
as PIM-1, PIM-2 and/or PIM-3, and/or Fit3) in the absence of a compound of the
invention, as would be apparent to those skilled in the art. The measurable
change may be objective (e.g. measurable by some test or marker, for example
in an in vitro or in vivo assay or test, such as one described hereinafter, or
otherwise another suitable assay or test known to those skilled in the art) or
subjective (e.g. the subject gives an indication of or feels an effect).

Compounds of the invention may be found to exhibit 50% inhibition of a protein or
lipid kinase (e.g. a PIM family kinase, such as PIM-1, PIM-2 and/or PIM-3, and/or
Fit3) at a concentration of 100 uM or below (for example at a concentration of
below 50 uM, or even below 10 pM, such as below 1 pM), when tested in an
assay (or other test), for example as described hereinafter, or otherwise another

suitable assay or test known to the skilled person.

Compounds of the invention are thus expected to be useful in the treatment of a
disorder in which a protein or lipid kinase (e.g. a PIM family kinase, such as PIM-
1, PIM-2 and/or PIM-3, and/or FiIt3) is known to play a role and which are
characterised by or associated with an overall elevated activity of that protein
kinase (due to, for example, increased amount of the kinase or increased
catalytic activity of the kinase). '

Hence, compounds of the invention are expected to be useful in the treatment of
a disease/disorder arising from abnormal cell growth, function or behaviour
associated with the protein or lipid kinase (e.g. a PIM family kinase, such as PIM-
1, PIM-2 and/or PIM-3, and/or Fit3). Such conditions/disorders include cancer,
immune disorders, cardiovascular diseases, viral infections, inflammation (e.g.
airway inflammation and asthma), metabolism/endocrine function disorders and
neurological disorders. In particular, excessive Fit3 activity is associated with
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1.40 (t, J = 7.1 Hz, 3H) MeOD 6 8.42 (s, 2H), 8.33 (m 2H), 2-08 z1.18
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Hz, 211) CDCl 3 68.52 (s, 1H), 8.33 (dd, J =8.3, 1.0 Hz, 111), .
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compounds of the invention are useful to treat refractory AML.

The disorders/conditions that the compounds of the invention may be useful in

5 treating hence includes cancer (such as lymphomas, solid tumours or a cancer as

described hereinafter), obstructive airways diseases, allergic diseases,

inflammatory diseases (such as airway inflammation, asthma, allergy and

Chrohn’s disease), immunosuppression (such as transplantation rejection and

autoimmune diseases), disorders commonly connected with organ

10 transplantation, AlIDS-related diseases and other associated diseases. Other

associated diseases that may be mentioned (particularly due to the key role of

kinases in the regulation of cellular proliferation) include other cell proliferative

disorders and/or non-malignant diseases, such as benign prostate hyperplasia,

familial adenomatosis, polyposis, neuro-fibromatosis, psoriasis, bone disorders,

15 atherosclerosis, vascular smooth cell proliferation associated with

atherosclerosis, pulmonary fibrosis, arthritis glomerulonephritis and post-surgical

stenosis and restenosis. Other disease states that may be mentioned include

cardiovascular disease, stroke, diabetes, hepatomegaly, Alzheimer’s disease,

cystic fibrosis, hormone-related diseases, immunodeficiency disorders,

20 destructive bone disorders, infectious diseases, conditions associated with cell

death, thrombin-induced platelet aggregation, chronic myelogenous leukaemia,

liver disease, pathologic immune conditions involving T cell activation and CNS
disorders.

25  As stated above, the compounds of the invention may be useful in the treatment
of cancer. More, specifically, the compounds of the invention may therefore be
useful in the treatment of a variety of cancer including, but not limited to:
carcinoma such as cancer of the bladder, breast, colon, kidney, liver, lung
(including non-small cell cancer and small cell lung cancer), esophagus, gall-

30  bladder, ovary, pancreas, stomach, cervix, thyroid, prostate, skin, squamous cell
carcinoma, testis, genitourinary tract, larynx, glioblastoma, neuroblastoma,
keratoacanthoma, epidermoid carcinoma, large cell carcinoma, non-small cell
lung carcinoma, small cell lung carcinoma, lung adenocarcinoma, bone,
adenoma, adenocarcinoma, follicular carcinoma, undifferentiated carcinoma,

35 papilliary carcinoma, seminona, melanoma, sarcoma, bladder carcinoma, liver
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Hz, 3H) CDCI 3 68.51 (s, 1H), 8.29 (d, J = 8.1 Hz, 1H)

211), 2.15 (d, J =, 12.3 Hz, 211)

disorders, hairy cells, buccal cavnty and pharynx (oral), lip, tongue, mouth,
pharynx, small intestine, colon-rectum, large intestine, rectum, brain and central
nervous system, Hodgkin's and leukaemia; hematopoietic tumors of lymphoid
lineage, including leukemia, acute lymphocitic leukemia, acute lymphoblastic
leukemia, B-cell lymphoma, T-cell-lymphoma, Hodgkin’s lymphoma, non-
Hodgkin’s lymphoma, hairy cell lymphoma and Burkett's lymphoma;
hematopoietic tumors of myeloid lineage, including acute and chronic
myelogenous leukemias, myelodysplastic syndrome and promyelocytic leukemia;
tumors of mesenchymal origin, including fibrosarcoma and rhabdomyosarcoma;
tumors of the central and peripheral nervous system, including astrocytoma,
neuroblastoma, glioma and schwannomas; and other tumors, including
melanoma, seminoma, teratocarcinoma, osteosarcoma, xeroderma

pigmentosum, keratoxanthoma, thyroid follicular cancer and Kaposi's sarcoma.

Further, the protein or lipid kinases (e.g. a PIM family kinase such as PIM-1, PIM-
2 and/or PIM-3) may also be implicated in the multiplication of viruses and
parasites. They may also play a major role in the pathogenesis and development
of neurodegenerative disorders. Hence, compounds of the invention may also be
useful in the treatment of viral conditions, parasitic conditions, as well as

neurodegenerative disorders.

Compounds of the invention are indicated both in the therapeutic and/or

prophylactic treatment of the above-mentioned conditions.

According to a further aspect of the present invention, there is provided a method
of treatment of a disease (e.g. cancer or another disease as mentioned herein)
which is associated with the inhibition of protein or lipid kinase (e.g. a PIM family
kinase, such as PIM-1, PIM-2 and/or PIM-3, and/or Fit3) is desired and/or
required (for example, a method of treatment of a disease/disorder arising from
abnormal cell growth, function or behaviour associated with protein or lipid
kinases, e.g. a PIM family kinase, such as PIM-1, PIM-2 and/or PIM-3, and/or
Fit3), which method comprises administration of a therapeutically effective
amount of a compound of the invention, as hereinbefore defined, but without the

proviso, to a patient suffering from, or susceptible to, such a condition.
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111), 8.80 (t, J = 5.1 Hz, 111),
“Patients” include mammalian (including human) patients. Hence, the method of

treatment discussed above may include the treatment of a human or animal body.

The term “effective amount” refers to an amount of a compound, which confers a
therapeutic effect on the treated patient. The effect may be objective (e.g.
measurable by some test or marker) or subjective (e.g. the subject gives an
indication of or feels an effect).

Compounds of the invention may be administered orally, intravenously,
subcutaneously, buccally, rectally, dermally, nasally, tracheally, bronchially,
sublingually, by any other parenteral route or via inhalation, in a pharmaceutically
acceptable dosage form.

Compounds of the invention may be administered alone, but are preferably
administered by way of known pharmaceutical formulations, including tablets,
capsules or elixirs for oral administration, suppositories for rectal administration,
sterile solutions or suspensions for parenteral or intramuscular administration,
and the like. The type of pharmaceutical formulation may be selected with due
regard to the intended route of administration and standard pharmaceutical
practice. Such pharmaceutically acceptable carriers may be chemically inert to
the active compounds and may have no detrimental side effects or toxicity under

the conditions of use.

Such formulations may be prepared in accordance with standard and/or accepted
pharmaceutical practice. Otherwise, the preparation of suitable formulations may
be achieved non-inventively by the skilled person using routine technigues and/or

in accordance with standard and/or accepted pharmaceutical practice.

According to a further aspect of the invention there is thus provided a
pharmaceutical formulation including a compound of the invention, as
hereinbefore defined, but without the proviso, in admixture with a

pharmaceutically acceptable adjuvant, diluent and/or carrier.
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211), 1.43 (t, J = 7 1 Hz, 311) CDCI3 6 8.95 (brm 111), 8.92 (s, 1H)
8.01 - 7.95 (m 2-15 6.3 408.2 2 7.37 (dd, J = 8.6, 5.4 Hz, 2H),
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invention (i.e. actlve mgredlent) pharmaceutical formulations that may be
mentioned include those in which the active ingredient is present in at least 1%
(or at least 10%, at least 30% or at least 50%) by weight. That is, the ratio of
5 active ingredient to the other components (i.e. the addition of adjuvant, diluent
and carrier) of the pharmaceutical composition is at least 1:99 (or at least 10:90,
at least 30:70 or at least 50:50) by weight.

The amount of compound of the invention in the formulation will depend on the

10  severity of the condition, and on the patient, to be treated, as well as the
compound(s) which is/are employed, but may be determined non-inventively by
the skilled person.

The invention further provides a process for the preparation of a pharmaceutical
15 formulation, as hereinbefore defined, which process comprises bringing into
association a compound of the invention, as hereinbefore defined, or a
pharmaceutically acceptable ester, amide, solvate or salt thereof, but without the

proviso, with a pharmaceutically-acceptable adjuvant, diluent or carrier.

20  Compounds of the invention may also be combined with other therapeutic agents
that are inhibitors of protein or lipid kinases (e.g. a PIM family kinase, such as
PiM-1, PIM-2 and/or PIM-3, and/or Flt3) and/or useful in the treatment of a cancer
and/or a proliferative disease. Compounds of the invention may also be
combined with other therapies (e.g. radiation).

25
For instance, compounds of the invention may be combined with one or more
treatments independently selected from surgery, one or more anti-cancer/anti-
neoplastic/anti-tumoral agent, one or more hormone therapies, one or more
antibodies, one or more immunotherapies, radioactive iodine therapy, and
30  radiation.

More specifically, compounds of the invention may be combined with an agent
that modulates the Ras/Raf/Mek pathway (e.g. an inhibitor of MEK), the Jak/Stat
pathway (e.g. an inhibitor of Jak), the PI3K/Akt pathway (e.g. an inhibitor of Akt),
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For instance, compounds of the invention may be combined with:
5 (i) a targeted kinase inhibitor;
(i) a receptor tyrosine kinase (RTK) inhibitor;
(ii) an Akt or P13-K inhibitor, such as GDC-0941;
(iv) an FIt-3 inhibitor,
(v) an EGFR or HER? inhibitor, such as lapatanib;
10 (vi) a therapeutic monoclonal antibody, such as the HER2 inhibitor
trastuzumab;
(vii) @ MEK inhibitor, such as PD-0325901;
(vii) a BRaf inhibitor, such as GDC-0879;
(viii) an anthracyclin, such as doxorubicin;
15 (ix) a taxane, such as paclitaxel or, particularly, docetaxel (Taxotere);
(x) a platin, such as carboplatin or, particularly, cisplatin;
(xi) a nucleoside analog, such as 5-fluorouracil (5-FU) or gemcitabine),
(xii) an alkylating agent, such as temozolomide;
(xiii) a hormone therapeutic agent, such as an estrogen receptor antagonist
20 e.g. tamoxifen;
(xiv) an anti-tumour compound that has potential radiosensitising and/or
chemosensitising effects, such as chioroquine;
(xv) an mTOR inhibitor, such as rapamycin;
(xvi) a JAK inhibitor;
25 (xvii) a cyclin dependent kinase inhibitor (e.g. a CDK6 or CDK4 inhibitor, such
as PD-0332991); and/or
(xviii) an agent that modulates the DNA damage response mechanism and/or
the stress signaling pathway, e.g. an inhibitor of ATM or ATR, an inhibitor of
p38 and/or NF-KB.
30
According to a further aspect of the invention, there is provided a combination
product comprising:
(A) a compound of the invention, as hereinbefore defined but without the
proviso, and
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11), 1. 8presented either4af , sepapee -formdatians, Hergin 22t aIE8 08 thosee0D 6 8. 46
S

os i, 1l foTepel iy ity v e e

(brs, IQH) thegother thempagtiq agent 1or ymayheogeserded (i fozmplatex)) @8 a eomign: 2.84 (s,

311), O 6 10.18
s, 1H) é%gp%loﬁrﬂ ?_D%ﬁer%%cy? sh %Z@ég&ﬁ{%loaéﬁucﬁgg’é?’%&nao % bz, i),
7.86 - 7. &we(kgn mthe@ﬂ%ﬂ@ﬂap@ﬂ&age@m 1H), 2.90 (d, J = 11. 2 Hz, 2H),
2.26 (s, 3H, 2.07 (brm 7H), 1.73 (d, J = 11.4 Hz, 3H), 1.31 (d, J = 10.7
, 2 2-24 4.59 270.2 2 CDCI3 6 8.06 (d, J =7.8 Hz, 2H), 7.98 (d, J =
0 Hz, 1Mpus.ahere ig frthgr provided:Hz, 211), 6. 45 (d J =9.0 Hz, 111), 4.96 (s,
41(q, J =7.4 Hz, 2H), 1.68 (sexteto, :74Hz 211) 1.00 (t, J
7 ?—Iz 22534548422CDCI36853-850& H, 8.29 (ddd, J =
3, 1.9, (0 8 pharmasgutical, fpgmulgtiony irclgding |13z comppundy ofdhg tmvegm(m 828 Hz, 1H),
26

B 7 Z%eﬁembe%'ré)def Red Buf dithdutthe- onJ'?o, ahbihkr tl%rgﬁedtfb aglant'that is

useful in the treatment of cancer and/or a proliferative disease, and a

Hz
9.
1H)
8.
7.

pharmaceutically-acceptable adjuvant, diluent or carrier; and
20

(2) a kit of parts comprising components:

(a) a pharmaceutical formulation including a compound of the invention, as
hereinbefore defined but without the proviso, in admixture with a
pharmacetutically-acceptable adjuvant, diluent or carrier; and

25 (b) a pharmaceutical formulation including another therapeutic agent that is
useful in the treatment of cancer and/or a proliferative disease in
admixture with a pharmaceutically-acceptable adjuvant, diluent or carrier,

which components (a) and (b) are each provided in a form that is suitable for
administration in conjunction with the other.

30

In a particularly preferred aspect of the invention, compounds of the invention

may be combined with other therapeutic agents (e.g. chemotherapeutic agents)

for use as medicaments (e.g. for use in the treatment of a disease or condition as
mentioned herein, such as one in which the inhibition of growth of cancer cells

35 are required and/or desired e.g. for treating hyperproliferative disorders such as
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R R3.... NR4A IN.--1\11 \\ N\ RL No. Rt [M+1l]* Meth. 1H NMR (300MHz; 6
in ponn, J in Hz) 5.7 Hz, 1H), 3.48 (s, 2H), 3.43 (m 2H), 2.87 (d, J =
11. 4 Hz, Wbpp112100644- 1.96 (m 2H), 1.80 - 1.73 (m 4H), ptTRB200000253= 12. 4,
10.9 Hz, 1H) 2-26 3.75 475.2 2 CDCI3 6 8.48 (s, 1H), 8.29 (d, J = 8.3 Hz,
lH) 7.98 (d, J = 9.0 Hz, 1H), 7.55 (t, J = 8.3 Hz, 1H), 723(m1H) 646

J = 9. 4 6.0
L3 (d, ch”g%f%%ec%%“é%sfg ?'aa' Jﬁ“ 'ﬁe'(tdfﬁaf;‘e'e?‘ §9Hj” g‘e%a”‘%f—’bs? TR
2.00 (m 2Hmamimal8, ¢sbecially-hamans)HSudHctivd infiredieints id comb@afions7m8y Hz, 2H),
1.09- O. Q%ﬂ_-bwsyé%gs 0. 86 (td, J=7.4, 3.6 Hz, 2H) 2-27 3.68 433.2 2 CDCl 3

6 8.46(s '(dde 8.3, 1.9, 0.8 Hz, 1H), 7.98 (d, J = 9,0 Hz,
1H) 7.55 (t, J = 8.3 Hz, 1H), 7.23 - 7.19 (m 1H), 6.47 (d, J = 9.0 Hz,

=0 B, BTG &S"ﬁunag’ g e ribig hyy Sl Spgin G fibug 3 42 (1

1.82-1. 72(ciwm9m)erapfuuc2agerﬂs (a; reay Be demensiraked byt exapgles, fsematagca 2 CDCI3 6

8 47 (SZZJVMeTe %I_ganéé%g %’%the? Qﬁ'@:g%s ﬁiemfﬁﬁygdgﬁ’c?;rwnatl %gl( éhnbﬂs 1E|)23 2262
9

(t 3= 409lluﬂarprmlmyratmetu7wt(c@) foginstapce: Hz, 1H), 3.41 (t, J = 6.0 Hz, 2H),
5H§99 (2d10J-_ (1)26 Htak %h%ato?gl&wé%cf‘og: 0944 9 Hi 4%"2“2 ?2:(53 EJ9 =741 |_IZHz,
2H) 2199 3. 26) 436ar2E§Fa)0jnlglt<U, wwzasa@panmp,, 8.25 - 8.20 (m 2H), 8.15-

I Ul e 5000, S s
oH), 2.63 - V)56 Q@ﬁet@qq)(@xg@r@eﬁﬁmsﬁvgnt@)cm3 6 8.46 (s, 1H), 8.29 (dd,
720 (da, 3 05 AMEK ARl Buor g R dbasBon T 700 Ly TS G e
Hz, 1H), 3.5vi)(t, a§DK45nBIbF&r,smh)as%D@§3@91 andos. 9' Hz, 2H), 3.32 (s, 3H),

gH;H (11@77 ( (v%éH)aHécle eaﬁ%égz s(JEha Génrﬁnﬁbh@ GEMRLARD, Byt I = 10.9 tz,

.09

N
(o} OOCD'

The MEK inhibitor PD-0325901 (CAS RN 391210-10-9, Pfizer) is a second-
generation, non-ATP competitive, allosteric MEK inhibitor for the potential oral
tablet treatment of cancer (US6960614; US 6972298; US 2004/1147478;, US
20  2005/085550). Phase |l clinical trials have been conducted for the potential
treatment of breast tumors, colon tumors, and melanoma. PD-0325901 is named
(R)-N-(2,3-dihydroxypropoxy)-3,4-difluoro-2-(2-fluoro-4-iodophenylamino)benz-

amide, and has the structure:

25
Docetaxel (TAXOTERE®, Sanofi-Aventis) is used to treat breast, ovarian, and
NSCLC cancers (US 4814470; US 5438072; US 5698582, US 5714512; US
5750561; Mangatal et al (1989) Tetrahedron 45:4177; Ringel et al (1991) J. Natl.
Cancer Inst. 83:288; Bissery et al(1991) Cancer Res. 51:4845; Herbst et al
30 (2003) Cancer Treat. Rev. 29:407-415; Davies et al (2003) Expert. Opin.
Pharmacother. 4:553-565). Docetaxel is named as (2R,3S)-N-carboxy-3-
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3.77 447.3 2 CDCI3 6 8.46 (s, 1H), 8.29 (ddd, J =8.3, 1.9, 0.8 Hz, 1H),
7.98 (d, J = 9.0 Hz, 1H), 7.55 (t, J = 8.3 Hz, 1H), 7.23 - 7.18 (m 1H),
6.47 (d, wo=20B/01442, 1H), 5.18 (t, J = 5.6 Hz, 1H), 3.4PC{iGB2d1170062380 Hz,
2H), 3.12 (d, J = 11.6 Hz, 2H), 226(d J=6.6 Hz, 2H), 2.02- 1.94 (m
3H), 1.77 (rid, J = 20.5, 8.3 Hz, 1.52- 1.40 (m 2H), 0.91 -0.83 (m
1H), 0.52 - 21 3 7. 2 3 MeOD 6
781 o éan)eﬁyugé eﬁfﬁ% %Hgvt th@%st@ﬂ 13] Teﬁw&%?z o%'d§x@1 Elﬁ’lﬁ 1@%% 3 an

(brm 2H, hsaahwdenxytaxémqpfawmm b@nzpateBtrGwd(a@e (0848124@@8 2H), 2.58

(7 t 1234;91325§7§é? C/Z%;")Regz NS 1(1&95752&@ é@ﬁ%am%%%é 1\(]% 1%{5 tnh@_qL:%xyHéaoxéH) 2- 33

R2 R4 N M5{321Q5P@°?<WR&'111’Q93 mewu acewéw- beanzonivR134@AIR:3-ertn ppm J in
Hz) 5 1*dhtoxycarb§1y99m(rﬁi>] 2hydroky3- ﬁ#enyl%ﬂo@anoieﬁ%nﬁthasQhe‘stﬁxcﬁlrc'-ilz 1H, 7.21

(m
Qe

HO o OH

Lapatinib (TYKERB®, GW572016, Glaxo SmithKline) has been approved for use
in combination with capecitabine (XELODA®, Roche) for the treatment of patients

0O
T
O
H

with advanced or metastatic breast cancer whose tumors over-express HER2

10 (ErbB2) and who have received prior therapy including an anthracycline, a taxane
and trastuzumab. Lapatinib is an ATP-competitive epidermal growth factor
(EGFR) and HER2/neu (ErbB-2) dual tyrosine kinase inhibitor (US 6727256, US
6713485; US 7109333; US 6933299; US 7084147; US 7157466; US 7141576)
which inhibits receptor autophosphorylation and activation by binding to the

15  ATPbinding pocket of the EGFRIHER?2 protein kinase domain. Lapatinib is named
as N-(3-chloro-4-(3-fluorobenzyloxy)phenyl)-6-(5-((2-(methylsulfonyl)ethylamino)-
methyi)furan-2-yl)quinazolin-4-amine (or alternatively named as N-[3-chloro-4-[(3-
fluorophenyl)methoxy]phenyl]-6-[5-[(2-methylsulfonylethylamino)methyl]-2-furyl]
quinazolin-4-amine), and has the structure:

20

Gemcitabine (GEMZAR®, Lilly, CAS Reg. No. 95058-81-4) is a nucleoside
analog, which blocks DNA replication, and is used to treat various carcinomas
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1H),

6.46 (d, J = 9.0 Hz, 1H), 4.88 (d, J = 7.3 Hz, 1H), 4.12 -

4.08 (m 3H), 2.95 (t, J = 11.7 Hz, 211), 2.12 (d, J = 9.5 Hz, 211),
1.46 (s, Wo2o11l10du4( brm 1H) CDCl 3 58.45 (s, 111), @c2&H200,/000233 8, 2,
1.2 Hz, 111), 8.01 (t, J = 13.3 Hz, 1H), 7.55 (t, J = 8.3 Hz, 1H), 7.21
2-34 4.12 508.3 2 (dd, J = 8.3, 1.0 Hz, 1H), 6.51 (d, J = 9.0 Hz, 111),
5.63 (s,

2.48- 2.4

10

15

20

25

30

j{w{ur#ﬁ]gﬂ%angrle?ﬁ%( Bre éiDNS@L'C‘}GaM” lyAhohomas (g tagokeTa 555 He, 211),

5464826, Herte! et al (1988) J. Org. Chem. 53:2406; Hertel et al (1990) Cancer
Res. 50:4417; Lund et al (1993) Cancer Treat. Rev. 19:45-55). Gemcitabine is
named as 4-amino-1-[3,3-difluoro-4-hydroxy-5- (hydroxymethyl)tetrahydrofuran-2-
yl]- 1H-pyrimidin- 2-one, and has the structure:

HO 0,

The invention further provides a process for the preparation of a combination
product as hereinbefore defined, which process comprises bringing into
association a compound of the invention, as hereinbefore defined, or a
pharmaceutically acceptable ester, amide, solvate or salt thereof, but without the
proviso, with the other therapeutic agent that is useful in the treatment of cancer
and/or a proliferative disease, and at least one pharmaceutically-acceptable

adjuvant, diluent or carrier.

By “bringing into association’, we mean that the two components are rendered

suitable for administration in conjunction with each other.

Thus, in relation to the process for the preparation of a kit of parts as
hereinbefore defined, by bringing the two components “into association with”
each other, we include that the two components of the kit of parts may be:

(i) provided as separate formulations (i.e. independently of one another), which
are subsequently brought together for use in conjunction with each other in
combination therapy; or

(i) packaged and presented together as separate components of a “combination

pack” for use in conjunction with each other in combination therapy.

Depending on the disorder, and the patient, to be treated, as well as the route of
administration, compounds of the invention may be administered at varying

therapeutically effective doses to a patient in need thereof. However, the dose
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, 1H), 7.99 (d, J = 9.0 Hz,
111), 7.56 (t, J = 8.3 Hz, 1H), 7.23 35 3.7 422.2 2 7.19 (m 1H), 6.52
(d, J = 90 2bl/10i6kd), 6.30 (s, 1H), 5.6 (s, 1H), 3p61/dBidi11/0d0x3311. 0,
5.4 Hz, 2H), 3.38 (d, J = 4.0 Hz, 2H), 3.22 (s, 211), 2.75 (dd, J =
11.2, 5.5 Hz, 4H 4.39 DMSO 59.81 (s, 111), 8.40 (d, J = 8.2 Hz, 1H),

8.27-8.15 . : J 548, , , 8 JcFhl- d 408.2 3
8.4 H, 113.%'9,”'%‘.;%9 ‘?f ﬂ’f“zma_g". Earﬂglf'grl{%,h”&\%‘s "'Z H’,Aé ﬁ‘grge’g.%mé,p?@sfﬁgs 2H) |
3. 64- 3. 28inventian shayld beesuffigientite efirelt artheragendic) response in the mammal

over a reasonable timeframe. One skilled in the art will recognize that the

CDCI 3 58.44 (s, 111), 8.29 (d, J = 8.2 Hz
- 2
0

selection of the exact dose and composition and the most appropriate delivery

5  regimen will also be influenced by inter alia the pharmacological properties of the
formulation, the nature and severity of the condition being treated, and the
physical condition and mental acuity of the recipient, as well as the potency of the
specific compound, the age, condition, body weight, sex and response of the
patient to be treated, and the stage/severity of the disease.

10
Administration may be continuous or intermittent (e.g. by bolus injection). The
dosage may also be determined by the timing and frequency of administration. In
the case of oral or parenteral administration the dosage can vary from about 0.01
mg to about 1000 mg per day of a compound of the invention.

15

In any event, the medical practitioner, or other skilled person, will be able to
determine routinely the actual dosage, which will be most suitable for an
individual patient. The above-mentioned dosages are exemplary of the average
case; there can, of course, be individual instances where higher or lower dosage

20 ranges are merited, and such are within the scope of this invention.

Compounds of the invention may have the advantage that they are effective
inhibitors of protein or lipid kinases (e.g. a PIM family kinase, such as PIM-1, PIM-
2 and/or PIM-3, and/or Fit3). Advantageously, the compounds of the invention

25  may inhibit both a PIM family kinase and Fit3 (and may therefore be classed as
“dual inhibitors”).

Compounds of the invention may also have the advantage that they may be more
efficacious than, be less toxic than, be longer acting than, be more potent than,

30 produce fewer side effects than, be more easily absorbed than, and/or have a
better pharmacokinetic profile (e.g. higher oral bioavailability and/or lower
clearance) than, and/or have other useful pharmacological, physical, or chemical
properties over, compounds known in the prior art, whether for use in the above-
stated indications or otherwise.

35

69



MeOD 6 8.44 (s, 111), 8.36- 8.32 (m 111), 7.95 (d, J = 9.1 Hz, 1H),

7.68 (t, J =8.3 Hz, 111), 7.34- 7,31 (m 111), 2-37 4.91 340.2 2 6.71 (d,
J = 9.1 Hxp20H)10183480 (t, J = 5.6 Hz, 211), 3.62 (t, J PCT/GB2b11fObEB3 211)
I\/EOD 6 8.46(s, 111), 8.35 (dd, J =8.3, 1.1 Hz, 1H, 7.91 (d, J =9.1
Hz 7.66 (t, J = 8.3 Hz, 111)731(d 2-38 5.09 354.2 2 J =8.2 Hz

élé) e, G%f&bofﬂ%sl ?th]e Ij_'%ent%)ﬁ) rnﬁg b%g éle’fc‘gl as Qhelb are mHércal%H?ﬁt's W|t56 (t, J =

targeted therapy, i.e. which target a partlcular molecular entity by inferring or
inhibiting it (e.g. in this case by inhibiting one or more protein or lipid kinases as
hereinbefore described). Compounds of the invention may therefore also have

5 the benefit that they have a new effect (for instance as compared to known
compounds in the prior art), for instance, the new effect may be a particular mode
of action or another effect resultant of the targeted therapy. Targeted therapies
may be beneficial as they may have the desired effect (e.g. reduce cancer, by
reducing tumor growth or carcinogenisis) but may also have the advantage of

10 reducing side effects (e.g. by preventing the killing of normal cells, as may occur
using e.g. chemotherapy).

Furthermore, compounds of the invention may selectively target particular protein
or lipid kinases (e.g. the ones described herein) compared to other known protein
15 or lipid kinases (as may be shown experimentally hereinafter; see Table 4 for
example). Accordingly, compounds of the invention may have the advantage that
certain, specific, cancers may be treated selectively, which selective treatment

may also have the effect of reducing side effects.
20  Examples/Biological Tests

PIM-1 biochemical assay

The biochemical assay to measure PIM-1 activity relies on the ADP Hunter assay
25 kit (DiscoveRx Corp., Cat. # 90-0077), that determines the amount of ADP as
direct product of the kinase enzyme activity.

The enzyme has been expressed and purified in-house as a recombinant human
protein with a C-terminal histidine tag. The protein is active and stable.

30
Assay conditions were as indicated by the kit manufacturers with the following
adaptations for the kinase activity step:
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MeOD 58.42 (s, 1H), 8.35 (d, J = 8.2 Hz, 1H), 7.94 (d, J = 9.1 Hz, 1H),
7.67 (t, J =8.3 Hz, 111), 7.34 (d, 2-39 3.02 367.2 3 J = 8.0 Hz, 1H), 6.66
(d, J = 90 2bliy10iddy, 3.64 (t, J = 6.8 Hz, 2H), 2.67pCriGRRoA/B0B3Hz,

2H), 2.34 (s, 6H) MeOD 58.43 (ddd, J = 8.3, 1.9, 0.8 Hz, 1H), 8.28
(s, 111), 8.04 (d, J = 9.1 Hz, 1H), 7.69 (t, J = 8.3 Hz, 2-40 4.29 353.1 2

NBOD 6 5. 40 1 1R 255y gt 2o asgavydlude oy 25 ectinpipqpa (16" mue LY

HEPES, pH 7.4, 20 mM NaCl, 1 mM EGTA, 0.02% Tween 20, 10 mM
MgCl, and 0.1 mg/ml bovine y-globulins/75 ul assay volume)

¢ Incubation time and temperature: 60 min at 30°C

5 e PIM-1 concentration: 50 pg/pl

¢ ATP concentration: 100 pM

e PIM-1 substrate peptide: PiMtide (ARKRRRHPSGPPTA)

* Peptide concentration: 60 uM

o Positive control for kinase activity inhibition: 1-10 pM Staurosporine

10 o DMSO concentration have to stay below 2% during the kinase reaction

Assays were performed in either 96 or 384-well plates. The final outcome of the
coupled reactions provided by the kit is the release of the fluorescent product
Resorufin and has been measured with a multilabel HTS counter VICTOR V

15  (PerkinElmer) using an excitation filter at 544 nm and an emission filter at 580
nm.

PIM-2 biochemical assay

20  The biochemical assay to measure PIM-2 activity relies on the ADP Hunter assay
kit (DiscoveRx Corp., Cat. # 90-0077), that determines the amount of ADP as
direct product of the kinase enzyme activity.

The enzyme has been expressed and purified in-house as a recombinant human
25  protein with a N-terminal histidine tag. The protein is active and stable.

Assay conditions were as indicated by the kit manufacturers with the following
adaptations for the kinase activity step:

30 » Kinase assay buffer and assay volume stay as recommended (15 mM
HEPES, pH 7.4, 20 mM NaCl, 1 mM EGTA, 0.02% Tween 20, 10 mM
MgCl, and 0.1 mg/ml bovine y-globulins/20 ul assay volume)
e Incubation time and temperature: 30 min at 30°C

e PIM-2 concentration: 350 pg/ul
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J=9.1Hz, 111), 7.70 (t, J = 8.2 Hz, 1H), 7.34 (d, J = 8.2 2-41 4.79

381.2 2 Hz, 1H), 6.67 (d, J = 9.1 Hz, 1H), 3.62 (t, J = 5.9 Hz, 2H)
3,48 (t, wo2011/m&40 Hz, 2H), 1.91 (s, 311) MeOD 6 @c4A:K2811/0bd383, 8. 38
(ddd, J = 8.3, 1.8, 0.8 Hz, 111), 242 4.6 367.2 2 7.94 (d, J = 9,1 Hz,
111), 7.68 (t, J = 8.3 Hz, 111), 7.39 - 7.28 (m 1H), 6.67 (d, J = 9.1

He, 111), 3'-77A4'E”co‘r]1ce:ntrgtic§n:%0 pl\ﬁ?’ R2 R4 -. NNAUN

10

15

20

25

30

e PIM-1 substrate peptide: PiMtide (ARKRRRHPSGPPTA)
e Peptide concentration: 100 yM
o Positive control for kinase activity inhibition: 1-10 uM Staurosporine

o DMSO concentration have to stay below 2% during the kinase reaction

Assays were performed in either 96 or 384-well plates. The final outcome of the
coupled reactions provided by the kit is the release of the fluorescent product
Resorufin and has been measured with a multilabel HTS counter VICTOR V
(PerkinElmer) using an excitation filter at 544 nm and an emission filter at 580
nm.

PIM-3 biochemical assay

The biochemical assay to measure PIM-3 activity relies on the ADP Hunter assay
kit (DiscoveRx Corp., Cat. # 90-0077), that determines the amount of ADP as
direct product of the kinase enzyme activity.

The enzyme has been bought from Millipore (# 14-738). The protein is active and
stable.

Assay conditions were as indicated by the kit manufacturers with the following

adaptations for the kinase activity step:

o Kinase assay buffer and assay volume stay as recommended (15 mM
HEPES, pH 7.4, 20 mM NaCl, 1 mM EGTA, 0.02% Tween 20, 10 mM
MgCl, and 0.1 mg/mi bovine y-globulins/20 pl assay volume)

e Incubation time and temperature: 30 min at 30°C

e PIM-3 concentration: 250 pg/ul

e ATP concentration: 100 pM

e PIM-1 substrate peptide: PIMtide (ARKRRRHPSGPPTA)

e Peptide concentration: 60 uM

e Positive control for kinase activity inhibition: 1-10 pM Staurosporine

e DMSO concentration have to stay below 2% during the kinase reaction
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N\ RL No. Rt [Mr1]+ Meth. 1H NMR (300MHz; 5 in ppm J in Hz). 2H) ,
2.63 (t, J =6.6 Hz, 2H) 2-43 3.36 405.2 2 CDCI3 6 8.45 (s, 1H), 8.29 (d, J
= 8.2 Hz,woHpr/®16sd (d, J = 9.3 Hz, 1H), 7.60 (t, J = 8p8Tidm20iikdoo233. 25 (d,
J =14.2 Hz, 1H), 6.86 (d, J = 9.3 Hz, 1H), 3.73 (m 8H), 2.00 (m 4H) 2-44
3.29 393.2 2 MeOD 6 8.42 (s, 1H), 8.29 (dd, J = 7.9, 1.5 Hz, 1H), 8.08 (t,
J=9.1Hz, 1H), 7.69 (t, J = 8.3 Hz, 1H), 7.33 (d, J = 8.2 Hz, 1H), 7.07
(t, 3 =9.0 Hz, 1H), 4.58 (d, J = 13.4 Hz, 2H), 3.17-3.08 (m 2H), 2.90 -
2.79 (m Maysmeré p(esformq; in githesed, or B84-well [Bate , TreH)nal outgome of 186 (m 2H)
2-45 3.5 0.8 Hz,
1. 8 ?ﬁe@g@ac@@g ﬁrogcgdibé/ {h%l_lglﬂ@t’hgg %Zsé%g%egﬁgoregc&il_&oo%? 28 - 7' 13
(m 1H), Beswufm@n%ha(mpeq 1eaurEs- wigh @om UlitfabeHHTS2cagter YIGOOR M 4H), 1.61
(brm , 85 (t, J =
71 e rﬂ?E@&?uéﬂ%%%Wﬁaﬂﬁ%ﬁwﬁﬁ & efﬁ%s'éﬂlgé*%w%ﬁ 52 (d, 3
:9.2Hz,n-,365(dd J =11.3, 7.7 Hz, 3.37 (dd, J = 11.5, 3.1 Hz,
2H), 3.09 (dd, J = 11.3, 7.1 Hz, 2H), 301- 89(m 2H), 2.77 (dd, J =
11.4, 3.4 Hz, 2H) 2-47 5.3 394.2 2 Acetone 6 8.59 (s, 1H), 8.42 (ddd, J =
8.3, 1.9, FQI8 bipchemigalassa® (d, J = 9.1 Hz, 1H), 7.77 (t, J = 8.3 Hz, 1H),
7.42 - 7.39 (m 1H), 6.87 (d, J = 6.9 Hz, 1H), 6.71 (d, J = 9.1 Hz, 1H),
4.00§dd, J=7.0 36H, 1H, 3.62 (td, J = 9.8, 4.9 Hz, 1H), 2.21 (d, J
= 10. 80Hz T hgm)ochgrrml wayjomemurk T3 &itlyity relission the BQP(l'mnteIHﬁS@# 48 4.96
408.2 2

kit (DiscoveRx Corp., Cat. # 90-0077 or made in home biochemistry protocol),
that determines the amount of ADP as direct product of the kinase enzyme

activity.

15 Assay conditions were as indicated by the kit manufacturers with the following

adaptations for the kinase activity step:

e Kinase assay buffer and assay volume stay as recommended (15 mM
HEPES, pH 7.4, 20 mM NaCl, 1 mM EGTA, 0.02% Tween 20, 10 mM
20 MgCl; and 0.1 mg/ml bovine y-globulins/25ul assay volume)
e Incubation time and temperature: 60 min at 37°C
e FLT3 final concentration: 0.4ug/m!
e ATP final concentration: 100 uM

ABLtide substrate peptide: EAIYAAPFAKKK
25

¢ Peptide final concentration: 100 uM
o Positive control for kinase activity inhibition:

e DMSO concentration have to stay below 2% during the kinase reaction

30 Assays were performed in either 96 or 384-well plates ( corning 3575 or 3573).
The final outcome of the coupled reactions provided by the kit (or made in home
protocol Bichemistry) is the release of the fluorescent product Resorufin and has
been measured with a multilabel HTS counter VICTOR V / ENVISION
(PerkinElmer) using an excitation filter at 544 nm and an emission filter at 580

35 nm. PROTOCOL ENVISION LECTOR PLATE : ADP-HUNTER
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DVSO 68.40 (s, 1H), 8.36 (d, J = 8.1 Hz, 1H), 8.09 (d, J = 9.1 Hz, 1H),
7.91 (s, 1H), 7.78 (t, J = 8.3 Hz, 1H), 7.46 (d, J = 8.1 Hz, 1H), 6.71 (d,
J = 9.1 Hxo2H)10164430 (brs, 1H), 3.52 (dd, J = 12.0, 6. @ciHaB28H)y00083340 (dd,
J =90, 6.7 H, 2H), 3.31 (q, J=7.8 Hz, 2H parcial overlap wi th water
signal), 3.18 (t, J =7.8 Hz, 2H) 2-49 3.31 405.2 2 Me0OD 6 8.46 (s, 1H),
8.34 (d, J =8.2 Hz, 1H), 7.95 (d, J = 9.2 Hz, 1H), 7.69 (t, J = 8.3 Hz,
1H),735(d J:8.2Hz,1,667(d J =9.1 H, 1H), 3.56 (t, J =6.7
Hz, 2H), BA 2 - datioppinhikiition/Bs$avsi gnal ), 286-253(m 2H), 2.38
(s,4H),197-188(m2H)2503136722NEOD6840(5 1H), 8.32 (d
J =82 Hz, 1H, 8.04 (d, J =9.1 Hz, 1H), 7.64 (t, J = 8.3 Hz, 1H), 7.31
(d, J = 8Ef3’cp+zy ofi¢dmpaingg of the lmvent@nloere inkipitiod ogga(jsahospn)orylatjcze (brm
2H) , 2 MeOD 6
2. ?Ss Lo H%r&% gﬂe‘é bdéglgﬁ)m ||1|§L gA Ee§o@gruggﬁgew ﬁ?éﬁsgéﬁértﬁé?ef?efg e
1H), 7690Q'T190®d383|—|z 7.39 - 7.30 (m 1H), 7.10 (d, J = 9,5 Hz,
1H), 4.46 (dt, J = 13.9, R3R2IR4N'---N,, INN\ RL No. Rt [M+1]+
Meth. 1H NMR (300MHz; 8 in ppm J in Hz) 3.9 Hz, 2H), 3.44 - 3.34 (m
4H), 2.23Apsay nditign® Hz, 2H), 2.04- 1.75 (m 21-1), 1.61 (d, J = 13.5 Hz,
2H) 2-52 Bofd 11380 20 MRAREABSHR Hitn (Hirboorim3ft (dd. J = 8.3, 1.1 Hz, 1H),

10  DMSO Plates: 96-well- Polystyrene, Untreated, Round-Bottom plates from Costar
(Cat #3797)
Cell Plates: 96-Flat bottom biocoated with Poly-D-Lysin plates with lid from
Becton Dickinson (Cat#354651)
Cell Culture Medium: DMEM high glucose, 10% Fetal Bovine Serum, 2mM L-
15  Glutamine, P/S
Antibodies: phosphor Bad S112 antibody from Cell Signaling (cat. #9291S), anti
rabbit conjugated with peroxidise from Amersham (cat.#3619)
Reagent: SuperSignal ELISA femto from Pierce (cat.#1001110)

20  Procedure:
Cells were seeded in 15000 cells per 200 pl per well into 96-well plates and
incubated for 16 h at 37°C, 5% CO,. On day two, nine serial 1:2 compound
dilutions were made in DMSO in a 96-well plate. The compounds were added to
duplicate wells in 96-well cell plates using a FX BECKMAN robot (Beckman

25 Coulter) and incubated at 37°C with CO, atmosphere. After 4 hours, relative
levels of Bad S112 phosphorylation were measured in Cell ELISA using
SuperSignal ELISA Femto substrate (Pierce) and read on VICTOR (Perkin
Elmer). EC50 values were calculated using ActivityBase from IDBS.

30 Combination assay

Table 5 (see hereinafter) shows the combination index (Cl) of combinations of
certain example compounds and various chemotherapeutic agents in the MTT in
vitro cell proliferarion assays. A combination index score is calculated by the
35 Chou and Talalay method (CalcuSyn software, Biosoft). The strength of synergy
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8.11 (d, J = 9.4 Hz, 1H), 7.70 (t, J = 8.3 Hz, 1H), 7.34 (d, J = 8.3 Hz,
1H), 7.11 (d, J = 9.5 Hz, 1H), 3.98- 3.90 (m 2H), 3.81 - 3.72 (m 2H),
3.30 (2Hwononyvendsap MeODsignal ), 2.35 (s, 2H), 1. 79 (t pCI/GB2D11600bIB3 4H)
331537922I\/EOD6854(S 1H), 8.31 (d, J = 9.7 Hz, 1H), 7.93 (d, J
2 Hz, 7.68 (t, J = 8.3 Hz, 1H), 734(dJ 8.2 Hz, 1H), 6.66 (d,
9.

it e Ao sr i o

4 3.5 597Rray.2CIchemees B8 mmd( 4.2 ingirates. axitivity apd=Cl7g@ater than),2 8. 12 (s
H) , 7.57,r(oqcategam%zog\ 1H), 5.78 (brs, 1H), 3.49 (t, J = 5.9 Hz, 2H),
3.11 (d, J = 11.7 2.60 (t, J = 11.8 Hz, 2H), 1.79 (m 2H),
1.26-1.19 (m 3H 2-55 5544122CDCI35842(S 1H), 8.26 (d, J = 8.3
, 1 2 2 7 J =
> 8 HzH;z 1& hé E(:g@ vialues oﬁges%@twe coﬁbu(étvon% wer@ %1 l_é"zuafhg&ed dT!‘?% (_ 10 1
Hz, 2H), zndet(aﬂy TB?—BSUFQd S valye& of 1the F#zemczhﬁrapqutmag@nt anc& thet. 0 Hz,
2H) i 30 e&@hp@"@onﬁaoﬁﬁd§a7@com6§r@d30ghé\/ﬁ@aoal%iﬁgof(ﬁte c1oh9b|na%§§3ﬂ(éjdl_|)‘] ; 35
(d, '3 808" h&esarﬂpharecfsgze(%pytymrm Hz, 1H), 4. 11 (brm 1H), 3.80-3.71
(m 2H) 3.08 - 2.95 (m 2H), 2.87 (s, 3H), 2.24 (brm 2H), 1.69 (td, J =
14.7, 3.9 Hz, 2H) 2-57 5.73 408.2 2 CDA3 58.47 (s, 1H), 8.27 (dd, J = 8.2,
1.1 HiO 1/gombination @gsays were peripgnediagdesritgsiiny, J = 8.3 Hz, 1H), 7.22 (d, J
4 éOHEZS H:ZLH)PH% ﬁin?s?é (qulblto-’r 'ETQ-" @529@ ]suggpeséﬁl's') ’ceﬁuléﬁ ;(rgﬁ’fgvanr]n a 01 ég_ 6,
1.04 (m &mergtzsswsh&mm@noz @D@'@@S‘\%CPSCamn Gl (/wa Maraa’? 8 H,
2 %% déi'cuaJOyarQat?aIH?uleri“ﬂ)eal 7Ju§ZFE Klbéﬁ)n( ManéhgazbeY @nﬁﬁ(ﬂnanélsc? gr ?nHZSH)
(m iiajnoszt Pﬁaue@,o %@9",2 50j03. Nw'azl@scgrez P@Es@rege%g‘\lmsengmcm 8.18
2'1"5 he@%uﬁao(lﬁﬁ)a Iség)&AfPél%cm@H}eneeM%ieo(sSGeﬁH)evﬁQ@ﬂoﬁéQ H&ldna: 3. 17 (brm

Corrionero, Ana Carnero, Amancio; Pevarello, Paolo; Lopez, Ana Rodriguez;

2-5
= 9.
J =
(td,
2-5
1

Sk

I o)

W R R
I3,II;
o- -

Fominaya, Jesus; Pastor, Joaquin; Bischoff, James R. Cancer Letters (Shannon,
Ireland) 2011, 300(2), 145-153.

20 Metabolic Stability assay and kinase selecitivy testing (see Table 4 hereinafter)

The metabolic stability assay was performed in Wuxi. 1uM, 15 min. The kinase

selectivity testing was performed in ProQinase GmbH, Germany.

The percentage inhibition of 24 kinases at 1 yM was also determined, in line with
25  procedures known to those skilled in the art (e.g. the procedures may be carried
out by ProQuinase). This was to show that the compounds of the invention
preferentially (or ‘selectively’) inhibit the kinases mentioned herein (i.e. a PIM
family kinase and/or FIt3 and, especially PIM-1 kinase) compared to other
kinases.
30
By preferentially or selectively inhibiting a certain kinase or kinases (e.g. a PIM
family kinase and/or FIt3) in favour of another different kinase, we mean that the
percentage inhibition at a certain concentration (e.g. at 1 pM) is higher for the
favoured kinase or kinases (e.g. a PIM family kinase and/or Fit3, especially PIM-
35 1) thanitis for the non-favoured kinase(s). We include that the ICs, values for the
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2 CDCI3 6 8.58 (s, 1H), 8.30 (d, J = 7.8 Hz, 1H), 8.02 (d, J = 9.1 H,
7.54 (t,

3.54 (br mvo4bi/1086444 - 2.62 (m 4H), 2.26 (s, 2H), 1.95p(irGBRoA/HOB3HZ,

2H),

J=81H, 1H, 7.37 - 6.95 (m 1H), 6.50 (d, J = 9.1 Hz,

1.63 (s, 2H R3 R R4 N'----1\11 11,, N\ RL ,No. .. Rt (mtir net

1H),

1H),

h.

1H NMR (300MHz; 8 in ppm J in Hz) 2-61 3.59 435. 4 CDCI36842(brm lH),

8.25 (b 7 ) Hz,

o e (Sr”?ﬁ_bgﬁped IQQQ% %P'kfﬁaséé'unay ngPO\X/Qr @s Sﬁﬁl)pargd tged not- fa'vogrégi8 (brm

3H) Bin@se(®dn 2H), 1.58 (brm 2H) cDCl 3 58. 43(s 1H . 8.26 (d, J
=81 Hz, 1H), 8,06 (d, J = 9.3 M, 1H), 7.55 (t, J = 8.2 Hz, 1H), 7.36

7.06 (m 2-62 3.64

5

10

15

20

For instance, compounds of the invention may exhibit < 30% inhibition of the non-
favoured kinases at a concentration of 1 uM, whereas they may exhibit a
percentage inhibition of greater than 30% of the favoured kinase(s) (especially

PIM-1), for instance >50% inhibition at a concentration of 1 pM.

The compound names given herein were generated with MDL ISIS/DRAW 2.5 SP
2, Autonom 2000.

The invention is illustrated by way of the following examples.
Experimental

The following general schemes may be employed:

Route 1(a)
i N
b N N,
DN o G S G G e
NN o o0 07NN 0" N N NN N
oyl e Q Q0
Conditions: a. Phosphonate (1.3 eq), EtONa (1.5 eq), RT, 15h. Dilution with EtOH, A, 15h.

b. 7,0, Py, RT, 3h
c. Amine (5 eq), Dioxane, 100 °C, 2h

Route 1(b)

”0|N:'N+° 2. hN“’ J:L/I“_“’m)l/i
fﬁb TR e e

R R R R

_Conditions: a. DEM (1.2 eq), EtONa (1.5 eq) in EtOH, RT to 55 °C, 15h to 4 days.
b. Tf,0, Py, -10°C
c. Amine (4 eq)
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419.3 2 1H), 6.82 (d, J = 9.3 Hz, 1H), 3.74 (dt, J = 13.0, 10.6 Hz,
4H) 3.12 (t, J = 6.8 Hz, 2H), 2.88 (s, 4H), 1.73 (m 4H) MeOD 6
8.87 (s, Wo2011800644(d, J = 8.0 Hz, 1H), 7.93 (d, J PCY/GB2bim/00dddp, 7. 87
- 7.63 (m 2H), 6.67 (d, J = 9.2 Hz, 2-63 3.33 377.2 2 1H), 3.41 -3.34 (m
2H), 3.09 (s, 2H), 2.63 (td, J = 12.4, 2.4 Hz, 2H), 2.13 - 1.68 (m
3H), 1275tk o) = 12.8, 3.9 Hz, 3H) DMBO 6 9.29 (s, 1H), 8.45 (s,
1H), 8.367(T, = 8.2 te,
N NO, NaHCO,, E1OH S NO,  H, NiRaney S NH,
-+ —_—
N e RO, RT. 240980 o P\ 30°C. 80bar, AP \n
R { Joa R ( os
NaNO,
ACcOH/H,0
|\ N N,
N Amine (4 eq) I N
R1_ P 4 — /
IIJ N \ ACN, uwave, ci N N
R2 150 °C, 2-8h
A A
R ()0.1 R ( >01
Where A represents aryl or heteroaryl 5 or 6 member rings
R { Jos
Route 2(b)
NH,
| S N°2+ NaHCO,, EtOH /(\/[Noz H,, Ni-Raney I o VH:
o N RO% RT.24h-96h o) "SNP Sy 30°C. 50 bar. o AN P S
R ( Joa R ( )oa
NaNO,
el AcOH/H,0
R1 P ) B " j S
~N NN NCS (1 eq) R1. Ay Amine (4 eq) | _ N
F|12 DMF, uwave, N N Q ACN, uwave, ©! N N
A 90 °C, 2h R2 150 °C, 2-8h C\>
A A
R ( )0.1 R ( )0.1 R ( )0,1
|
R’ I . N\\
R1\'il N/ N/
R2
A
R ( )0.1
Conditions:

d.- Corresponding standard conditions for coupling, alkoxylation, ... 1o obtain those substituents described as R3 in formula |

Where A

R ( Jos

represents aryl or heteroary! 5§ or 6 member rings
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1H), 8.28 (d, J = 9.2 Hz, 1H), 7.78 (t, J = 8.3 Hz, 1H), 2-64 3.43 405.2 2
7.46 (d, J = 6.8 Hz, 1H), 6.75 (d, J = 9.3 Hz, 1H), 3.68 (brm 3H),
3.57 (d, wo=oiilrobe4iz, 1H), 3.19 (t, J = 5.6 Hz, 2H) pC2/GBR0112000283 ( M
2H), 2.00 (t, J = 7.4 Hz, 2H) DVBO 6 8.53 (s, 1H), 8.27 (d, J = 9.3 Hz,
1H), 8.07 (d, J :9 1H), 7.91 (s, 1H), 7.77 (t, J = 8.3 Hz, 1H),

1 He,
745265_@1[%@;_@113 2 (d, J =8.6 Hz, 1H), 6.71 (d, J = 9.1 Hz, 1H, 2.91
(brm %(57 m 2H), 1.98- 1.92 (m 2H), 1.71 (brm

NO
/EI glj Pd(OAc),, Xantphos | A ? H,, Ni-Raney ﬁNHZ
— —_—
Cs,CO, (2.5 eq) cl N NH 30 °C, 50 bar, ol N/ NH

o Dioxane, 110°C, 36-48h

A A
R (o R ( )os
NaNO,
o ACOH/H,0
N N
| N X ANY X N\
R1< N NCS (1 eq) | N Amine (4 eq) | )
NN N qR1\N ZN P
R2 DMF, uwave, | ACN, uwave, cl N
A 90 °C, 2h R2 150 °C, 2-8h
A A
( o
RO™ g (o & os
d l
R NN,
R1 | p ’N
R2
A
R ( )0,1
Conditions:

d.- Corresponding standard conditions for coupling, alkoxylation, ... to obtain those substituents described as R3 in formula |

Where A represents aryl or heteroaryl 5 or 6 member rings

R( Jo1

Where X represents an halogen
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2H), 1.64 - 1.53 (m 5H) DVMSO 6 8.62 (s, 1H), 8.

= 0.4 Hz, 1H), 8.20 - 8.06 (m 2H), 7.77 (t, J

56 (s, 1H),

= 8.3 Hz, 1H),

8.28 (d, J
7. 47 (d,

2-66 3.5wOb01vho264d = 7.5 Hz, 1H), 6.70 (d, J = 9.1 Hz, ptithgB2d14iD02334. 30

(d, J

Cl

| -~
Cl

N NH

A
R ( Joa
NaNO,
AcOH/H,0
Cl

N

N N

(m 1H), 3.00 (brm 4H), 2.43 - 2.36 (m 2H), 1.
DVBO 6 8.52 (s, 1H), 8.27 (d, J = 7.9 Hz, 1H), 8.07
1H), 7.91RSte 2y, 7-76 (t, J =
7.2 Wz, 1R 6071 (d, 3= 9.1 H, 1H), 3,40 (m 4H),
Cl X NO
| N No2+ Pd(OAG),, Xantphos | ~ 2Hz- Ni-Raney
~ A ] cs,C04 (25 eq) CI” "N” TNH
c N NH, R ( )os Disgxanae.ﬂosg. 36-48h 307, 50 bar.
A
R ( )os
R
Cl
x—N
| \\N d X N\\ Amine (4 eq)
R‘I\ 7 N/ | /N —-——
';J N R1\N N/ N ACN, uwave,
R2 | 150 °C, 2-8h
A R2
A
R()OJ R()OJ

Conditions:

91 - 1.64 (m

6H)

= 9.1 Hz,

d.- Corresponding standard conditions for coupling, alkoxylation, ... to obtain those substituents described as R4 in formula !

Where A represents aryl or heteroary! 5 or 6 member rings

R ( )0,1

Where X represents an halogen

Route 2(e)

NH,

60°C

A

~
HNO,, b 0
' x H,SO, (o /E‘TNOZ’
l
7 EtOH, TEA N “NH

Oony

H,, Ni- raney /ﬁ\/[ . NOzNa /E‘I Amine, rac-BINAP,
30°C 1 at, ACOHH,0 NaO1Bu, Pa,uoa,
dioxane,
100°C, 16h
A A

R (o R (o

i A ] represents R! (a2 5- or 6-membered aryl/heteroaryl group)

5 R (o
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I Y SR N AN

O‘;“Q-‘3 w 1l ‘O

4

2 (m 4H), 1.96 (m 2H), 1.63 (m 4H) MeOD 6 8.56 (s, 1H), 8.34 (d,
8.3 Hz, 1H), 7.92 (d, J = 9.2 Hz, 1H), 7.68 (t, J = 8.3 Hz, 1H),
(d, WO=20{/#1@468 5.70 394.2 2 Hz, 1H), 6.70 (d, J PCB2bim/000ddy, 4. 02
1H), 3.91 (m 1H), 1.98 - 1.66 (m 8H) MeOD 58.33 (s, 1H), 8.31
J = 10.8 Hz, 1H), 8.27 (d, J =90.4 H, 1H), 7.73 (t, J = 8.2 Hz,
7.39 (d, J =8.12-69 3.20 365.3 2 Hz, 1H), 7.21 (d, J = 9.3 Hz, 1H),
9 (m 4H, 3.41 (m

W

10

15

20

25

The following terms may be employed herein: "“DCM” - dichloromethane, “MeOH"
- methanol, “THF” - tetrahydrofuran, “DMF” - dimethylformamide, “DME" - 1,2-
dimethoxyethane, “EtOAc” - ethyl acetate, “Pd(PPh;),” -tetrakis(triphenyl-
phosphine)palladium, “DIPEA” - diisopropylethylamine, “‘BINAP" - (R)/(+)-2,2'-
bis(diphenylphosphino)-1,1-binaphtyl, “min" - minutes, “h” - hours, “Pdy(dba);” -
tris(dibenzylideneacetone)-dipalladium(0) , “eq” - equivalents, “nBuOH" - n-
butanol, “Pd(dppf)Cl,.DCM” - 1,1'-bis(diphenylphosphino)ferrocenepalladium(il)
dichloride, dichloromethane.

Preparation of intermediates

Route 1a

Preparation of intermediate 1-01

The intermediate |-01, 5-amino-1-(4-methoxy-phenyl)-1H-[1,2,3]triazole-4-
carbaldehyde, was explicitly prepared for us by an external CRO following
published procedure by A. Albert and H. Taguchi, J. Chem. Soc., Perkin |, 1973,
1629.

Preparation of intermediate 1-02

5-Amino-1-(4-methoxy-phenyl)-1H-[1,2,3]triazole-4-carbaldehyde (0.75 g, 3.44
mmol), intermediate 1-01, was suspended in dry ethanol (80 mL) and triethyl
phosphonoacetate (1.00 g; 4.47 mmol) was added, followed by sodium ethoxide
(21% by wt, 3.3 mL; 8.6mmol). The mixture was heated at 80 °C overnight. The
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4H). 2-70 5.56 380.1 2 MeOD 6 8.44 (s, 1H), 8.30 (d, J = 8.2 Hz,

(d, J

R2,/-N 2-wo-20N/Mo1d24 _ \\ IN\ Rl No. Rt
in_ppm J in Hz) Hz, 1H), 7.08 (d, J
1H), 3.41 (ddd, J = 20.4, 11.7, 6.8 Hz, 21-1), 1.98 (m 2H),

(m

= 9.4 Hz, 1H), 7.69 (t, J = 8.3 Hz, 1H), 7.33 (d, J
[ MF1
= 9.4 Hz, 1H), 4.28 (m

1H),

7.9
+ Met h. 1FipCiRGB20 8000433 ;

2H),

0

8. 08
R3_N
8

1.57(m 2'§|)>Ivent was%gorré%eo%ncf the ré%_iQiue @a?%kgmup%ml\ﬁaﬁg H@ﬂaq}ﬁ)ﬁN 8.08 (d,

10

15

20

25

to pH 4). The resulting pale-yellow precipitate was isolated by vacuum filtration
and found to correspond to the desired product 1-02; 0.72g were obtained (Y:
86%).

Preparation of intermediate I-03

Triflic anhydride (1.16 g; 4.13 mmol) was added to pyridine (7 mL) at 0 °C and the
mixture was stirred for 10 min. The intermediate 1-02 (0.50 g; 2.06 mmol) was
added and the mixture stirred for 2h at room temperature.

The solvent was evaporated and the oily residue was taken up in DCM and HCI
(ag; 0.1 N). Extraction with DCM, drying and evaporation gave the desired
intermediate 1-03 as a brown oil in quantitative yield — no additional purification

was required to react further.
Route 1b

Preparation of intermediate 1-04
0

N
= .
0 N" N

H <

0
/

Diethyl malonate (0.661 g; 4.12 mmol) was dissolved in dry EtOH (50 mL) and
NaOEt (1.90 mL,; 21% by wt, 5.16 mmol) was added. The mixture was stirred at rt
for 10 min before adding 5-amino-1-(4-methoxy-phenyl)-1H-[1,2,3]triazole-4-
carbaldehyde (0.75 g, 3.44 mmol), intermediate 1-01, and the resulting
suspension was stirred at 55 °C under Argon over the weekend. Addition of 0.25
eq DEM/EtONa in dry EtOH (2 mL), and reaction continued for another 24h. The

solvent was evaporated and the residue was taken up in water and acidified by
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2-71 ().37325.3 3 8.9 J =Hz, 1H), 7.97 (s, 1H), 7.18 (d, J = 9.1 Hz, 1H),
6.72 (d, J = 9.0 Hz, 1H), 3.30 (m 4H), 2.85 (m 2H), 1.88 (m 3H),

1.39 (m wWd)2011/101644€0D 6 8.36 (s, 1H), 8.31 (d, J = 8. 3rdr;GBRbh1/0082338 (d, J
27258044312=94Hz 1H), 7.71 (t, J = 8.3 Hz, 1H), 736(d,J=8.1
Hz 7.14 (d, J = 9.4 Hz, 1H), 3.94 (m 4H), 3.37 (m 2.88 (s,

0 0 te, 1%% BCF (7 407 Yrechinal i fhagh, %%f‘e% R
with ice-cold water and dried by azeotropic distillation with toluene. Corresponds
to 3-(4-Methoxy-pheny!)-5-ox0-4,5-dihydro-3H-[ 1,2, 3]triazolo[4,5-b]pyridine-6-
carboxylic acid ethyl ester, intermediate 1-04, 0.79g of off-white solid were
5  obtained (Y: 73%).

Preparation of intermediate |-05

o)
2 N,
TI0” N N?
o)

Triflic anhydride (0.359 g; 1.273 mmol) was added to dry pyridine (5 mL) at -10
10 °C. The resulting solution was stirred for 10 min before adding the intermediate I-
04 (0.200 g; 0.636 mmol). The resulting mixture was stirred for 2h at the given
temperature showed a complete reaction obtaining the desired intermediate 1-05.
The resulting solution containing the crude triflate intermediate 1-05, quantitative
yield, was further utilized without additional purification.
15
Route 2a

Preparation of intermediate 1-06
NO,

20  2,6-Dichloro-3-nitropyridine (2.0 g; 10.36 mmol), 3-(trifluoromethoxy)aniline (1.87
g, 10.57 mmol) and sodium hydrogen carbonate (0.87 g; 10.36 mmol) were
added to dry ethanol (30 mL). The resulting mixture was stirred for a total of three
weeks at room temperature before observing completion of the reaction. The
solvent was evaporated and the residue 11074301 was washed with cold ethanol

25 and water to give 2.45 g of the desired product, the intermediate 1-06, (6-Chloro-
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AN

.53 435.4 2 (d, J= 9.0 Hz, 1H), 5.32(s, 1H), 3,42 (t, J = 5.7 Hz, 2H),
.99 (d, J = 11.3 Hz, 2H), 2.83 (m 1H), 2.22 (m 2H), 1.84 (m 3H),
.52 (m wop1thodd4(d, J = 6.6 Hz, 6H). DVMSO 6 8. 48 P(C3/GBRbl1/0082332 (d, J
8.2 Hz, 1H), 8.11 (m 2H), 7.80 (t, J =8.3 Hz, 1H), 7.47 (d, J = 8.4

EII =N W

, 1H), 2-74 3.71 449.4 2 6.76(d, J = 9.1 Hz, 1H), 3.43 (m 4H), 3.33(m

I(;? , J2 84 3i1$%g%_59y1) -t%o‘%etﬂ\@y-pr;e@g a(nn;!ne asl,_gr‘l |n%ensely ymllow H))I 0.96

(Y: 71%).

Preparation of intermediate 1-07
NH,

~

O
F/J:\F

The nitro compound, intermediate 1-06, (0.40 g; 1.199 mmol) was dissolved in
ethyl acetate (300 mL) and EtOH(50 mL) and hydrogenated on the H-cube.
Conditions utilized for the reduction were as follows, Ni-Raney, 30 °C, 50 bar, 1
mL / min, 2 cycles. The reaction was followed by TLC (EtOAc 100%). After 1st
10 cycle: Rf(stm): 0.87 and Rf(prod): 0.43. After 2nd cycle: Only product; the
reaction was completed. The solvent was evaporated and the dark-green oily
residue slowly crystallized to give 0.32 g of the desired product 6-Chloro-N*2*-(3-
trifluoromethoxy-phenyl)-pyridine-2,3-diamine, intermediate 1-07 (Y: 88%).

15  Preparation of intermediate 1-08
= N
J:I N
c” N N
O

-

FF
6-Chloro-N*2*-(3-trifluoromethoxy-phenyl)-pyridine-2,3-diamine  (0.30 g; 0.99
mmol), intermediate 1-07, was dissolved in glacial acetic acid (6 mL) and the
solution was cooled to an internal temperature of 5 °C. To this solution was added

20  sodium nitrite (0.082 g; 1.19 mmol) and the reaction was allowed to room
temperature and stirred for 2h. The solvent was evaporated and the residue was
taken up in water. The crude product was isolated by vacuum filtration as a
gummy solid, intermediate 1-08, that was further dried by azeotrope distillation
with toluene to give 0.305 g of desired product 5-Chloro-3-(3-trifluoromethoxy-

25  phenyl)-3H-[1,2,3]triazolo[4,5-b]pyridine as a beige solid , intermediate 1-08 (Y:
98%).
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DVMSO 6 8.46 (s, 1H), 8.32 (d, J = 8.1 Hz, 1H), 8.11 (m 2H), 7.79 (m
1H), 7.47 (d, J = 8.2 Hz, 1H), 6.77 (d, J = 2-75 3.64 491.3 2 7.3 Hz, 1H),

3.83 (m Wwbp1iBlobs(m 2H), 3.29 (m 2H), 3.22 (m 2dHricR2oBMmo(s 4H),
2.02 (m 1H), 1.88 (m 3H), 1.69 (m 4H), 1.21 (m 2H). CDCI 3 6
8.47 (s, 1H), 8.28 (d, J = 8.2 Hz, 1H), 7.97 (d, J = 9.0 Hz, 1H), 7.55

(t, J =8.3 H, 1H), 7.20 (m 1H), 6.52 2-76 3.45 421.0 2 (d, J= 9.0 Hz,
1H), 5.44 (s, 1H), 3.43 (m 2H), 3.11 (d, J = 11.4 Hz, 2H), 2.53 (dd, J =

14.4, 7.1Remte 2t¢), 2.07 (t, J = 11.3 Hz, 2H), 1.85 (m 3H), 1.60 (m
2H), 1. 15\ fdrmediste I1-10

~

N

5 The compound I-11 (558 mg, 1.906 mmol) was dissolved in glacial AcOH (11.2
mL) and the solution was placed in an ice bath. After 5 min, a solution of sodium
nitrite (158 mg, 2.287 mmol) in water (1 mL) was added and the reaction was
removed from the ice bath. After 30 min stirring, the solvent was evaporated. The
resulting residue was purified by automated chromatography in

10 cyclohexane/EtOAc as solvents, to yield expected compound (100 mg, 11 %
yield) ’

Intermediate 1-11

15 4 batches were progressed. Intermediate 1-12 (140 mg; 0.434 mmol) was
dissolved in EtOH (20 mL). Raney nickel was added as a slurry in water
(approximately 2 mL) and the flask was fitted with a rubber septum. After cooling
the flask in dry ice for 2 minutes, it was subjected to evacuation-refill cycles with
Argon. After the last evacuation cycle, a hydrogen-containing balloon was fitted to

20  the septum. After 5 min., the catalyst was filtered off and the solvent evaporated,
to obtain 903 mg of the expected compound.

Intermediate 1-12

25 The compound 2 6-Dichloro-4-methoxy-3-nitro-pyridine (488 mg; 2.188 mmol)

and N ,N-dimethyl-m-phenylenediamine (313 mg; 2.298 mmol) were dissolved in
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7.2 Hz, 3H). DMSO 6 8.67 (s, 1H), 8.29 (m 3H), 7.81 (t, J = 8.2 Hz,
2-77 3.91 467.2 2 1H), 7.51 (d, J =8.1 Hz, 1H), 3.89 (m 1H), 3.72 (m
2H) , woasi1(miesdH), 3.22 (m 2H), 2.27 (m 2H), 1.90prCmMGBAbH1/000233 DVSO 6
8.52 (s, 1H), 8.44(s, 1H), 8.26 (d, J = 8.3 Hz, 1H), 7.79(t, J =8.3
Hz,lH) 7.72 (t, J =5.6 Hz, 1H), 7.49 2-78 3.99 467.2 2 (d, J = 8.7 Hz,
%H)71 (m EEI) (’;1 EtOH T1E§3n|1‘5g lé'%d T%'FD ﬁog &%2(1%8 n%h');l ) was ad%e§7Tr(esreag@n’ was

heated at 60°C for 5 days The residue was purified in the biotage using a 25M

cartridge and cyclohexane/ethyl acetate as solvents. Finally, 1.817 g of the
expected compound were obtained (Y.: 64%).

5
Intermediate 1-13
o
NO,
| I
/ Cl
[»] N

2,6-Dichloro-4-methoxy-pyridine (1.00 g; 5.617 mmol) was dissolved in sulfuric
acid (8 mL). The solution was cooled in an ice bath and yellow fuming nitric acid

10 (0.301 mL) was added. The reaction was left at room temp for 30 min, and then
heated at 55 °C drysyn temp for 2h. Excess of reagents were added until reaction
was finished. The reaction mixture was poured onto crushed ice, to obtain 1.952
g of the expected compound.

15  Preparation of final products

Route 1a

Preparation of final product 2-02

20 /
Intermediate 1-03, trifluoro-methanesulfonic acid 3-(4-methoxy-phenyl)-3H-
[1,2,3)triazolo{4,5-b]pyridin-5-yl ester (0.100g; 0.27mmpol), was weighed into a
screwcap vial and dioxane (3 mL) was added. 4-Fluorobenzylamine (0.134g;
1.07mmol) was added and the reaction was stirred at 55 °C overnight. The

25  solvent was evaporated and the crude mixture was partitioned between DCM and
bicarbonate. Drying and evaporation, followed by purification (Biotage 12S, 10%
EtOAc in hexane 5 CV, then ramp to 100% EtOAc over 10 CV) gave 40 mg of the
desired final product 2-02, 4-Fluoro-benzyl)-[3-(4-methoxy-phenyl)-3H-
[1,2,3]triazolo[4,5-b]pyridin-5-yl]-amine, (Y: 42%).
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1.61 (m 4H). DVMSO 6 8.54 (s, 1H), 8.47 (s, 1H), 8.26 (d, J

2-79 3,77 453.0 2 1H),

2.36 (m 2H), 2.03 (m 2H), 1.81 (m 2H), 1.75 R3 RRNR4 -- N,

No. Rt

[M:1]+ Meth. . 1F1 NMVR (300M Hz: 8 in ppm J in Hz)

2-80 5.59 457.0

10

15

20

25

Preparation of final product 2-04
= \
x I ’N
H
F
OH

The final compound 2-02, (4-Fluoro-benzyl)-[3-(4-methoxy-phenyl)-3H-
[1,2,3]triazolo[4,5-b]pyridin-5-yl}~amine (0.040 g; 0.11 mmol), was dissolved in dry
DCM (1.5 mL) and boron tribromide solution (0.60 mL; 0.60 mmol; 1M in DCM)
was added. The reaction was stirred at room temperature for 4 days. Methanol (1
mL) was added to quench the reaction and after stirring for 1h, the solvent was
evaporated and the residue partitioned between DCM and bicarbonate to give
crude product 2-04 as a yellow solid. Further purification was achieved on silica
(Manual column; EtOAc:.Cyhexane 70:30) and the relevant reactions were
evaporated to give 14 mgs of the final product 2-04, 4-[5-(4-Fluoro-benzylamino)-
[1,2,3]triazolo[4,5-b]pyridin-3-yl}-phenol, (Y: 37%).

Route 1b

Preparation of final product 2-14
0

EtO = N\\
LN
NS
O/\ N N N
H ?
_ N
O—

A solution of the intermediate 1-05, 3-(4-Methoxy-phenyl)-5-
trifluoromethanesulfonyloxy-3H-[1,2, 3]triazolo[4,5-b]pyridine-6-carboxylic acid
ethyl ester (0.10 g; 0.224 mmol), in dry pyridine (2 mL) was cooled to -10 °C and
(1-methyl-4-piperidinyl)methanamine (0.086 g; 0.672 mmol) was added. The
resulting solution was stirred for 2h at this temperature, then allowed to reach
room temperature over the weekend. Evaporation of the solvent followed by
aqueous workup (DCM/Bicarb drying Na,SO,) gave a brown oil that was purified
on silica (Biotage 12M; DCM with 5% MeOH 4 CV, gradient to 25% MeOH over
12 CV). The final product 2-14, 3-(4-Methoxy-phenyl)-5-[(1-methyl-piperidin-4-
86

2 Hz,

= 8.
7.80 (t, J = 8.3 Hz, 1H), 7.69 (d, J = 6.0 Hz, 1H),
7.51 (d, wo=0in/®1da, 1H), 4.50 (m 1H), 3.04 (m 2H), 2pre%/GB2011(0W2332H)
I

N N



2 DVBO 6 8.40 (s, 1H), 8.26 (m 2H), 7.79 (t, J =
7.4 Hz, 1H), 7.19 (d, J = 9.4 Hz, 1H), 7.14 (d, J Hz, 1H), 4.38 (m
2H), 3. 52vOrm11liNe443.25 (m 2H), 2.96 (s, 3H), 1.95 (mep zlfl)GBzihlAﬂ)o:(sm 2H) .
2-81 3.65 417.1 2 DMSO 6 8.91 (m 1H), 8.81 (s, 1H), 8.57 (d, J = 7.6 Hz,
1H), 8.30 (d, J = 9.3 Hz, 1H), 7.87 (m 2H), 7.03 (d, J = 9.3 Hz, 1H) 4. 04

(m 1H), 1 2 DVSO 6
(51 Jigand it onr 2263 mﬁ'ﬂ*”s“vggv"%ine(%%%%w 2, St o5 (s
1H), 7. 86m(a,$]|sojqqyd ag anpprange sglid; igtotal-b2 mysfyveresobtgingd (Y. 55%)6. 2 Hz, 2H), 2.95
(s, 2H), 2.87 (s, 2H), 2.63 (m 1H), 1.95 (m 2H), 1.73 (m 2H), 1.64 (m
2H), 1.57(m 2H). 2-83 3.48 411.0 2 DMSO 58.73 (s, 1H), 8.53 (m 2H), 7.89
(m 3H), , J =6.1 Hz, 2H), 3.25 (m 2H), 2.79 (m 2H), 2.12 (m
1H), 1581 (m 2H), 1.42 (m 2H). 2-84 3.52 403.0 2 DVS0 6 8.98 (s, 1H),
8.52 (d, J =8.0 Hz, 1H, 8.19 (m 1H), 8.12 (d, J = 9.1 Hz, 1H), 7.86 (m
2H), 6. 71P(r@pargtmq§ﬂmawodw104 34 (m 1H), 3.05 (m 2H), 2.95 (m 2H),
2.41 (m 2 18/ n4H, 1.72 (m 2H). 2-85 6.18 428.0 2 CDCI3 6 8.42
(s, 1H), %\(m&z Hz, 1H), 8.12 (s, 1 11), 7.57 (t, J = 8.3 Hz,
1H), 7.26 8 (d, J =72 H, 1H), 4.02 (m 1H), 3.72 (m 1H),
2.25 (m 2H), 2108 (m , 1.41 (m 411). 2-86 2.73 352.3 2 DMSO 57.99 (d,
J— 9.1 Hz, 1H), 7 80 , 7 69 (s 1H), 7.41 (d, J = 8.0 Hz, 1H), 7.32

J = 8.1 Hz, o /%3 2.1 Hz, 1H), 6.65 (d, J = 9.1 Hz,
1H),316(m4H) 295(s 276(tJ:115Hz 2H), 1.84 (m 1H),
1.79 (m 2H), 1.31 (m 2H). 28728338232D|V506801(s 1H), 7.70 (m
H) , 7 50 The, J int&meddte 1H)1-08/. 07 éléhloﬂd‘@ﬂ(&@lﬂbaroﬁ'ﬁeth01>J7')ph23yl§33H(m 2H)

.24 3 2H) .

-88 2. 85%{;%&]"?2? ?Lé%@]@k%"vzw(é S Qip- 2533 "15110'( dvaSJaddeg to w'cfﬂ%’ve 6.72 (d, J

9. 216z, rdddtion3.vegse). M D@ Haceforftde( M2 2H), wasO3dadded, 2fdlowed 28y (1 1H), 2.10
m 2H), 1am|notgtrarl1ydro|9yran hydrochloride (0.953 mmol, 4 eq) and triethylamine (0.953

mmol). The reaction was heated in the microwave reactor (Biotage) at 150 °C for

.3 Hz, 1H), 7.47 (d, J =
7.3
(

~

— I\)OOI\)

4h. Then, the solvent was evaporated and the reaction was worked up
(DCM/Bicarb). The obtained crude product was purified on silica (Biotage 12M,
15  EtOAc/CYhexane. EtOAc 5% 5CV, Gradient to 50% over 12 CV, Gradient to
100% EtOAc over 3 CV, 100% EtOAc 3 CV). Evaporation of the relevant fractions
gave the desired final compound 2-10, tetrahydro-pyran-4-yi)-[3-(3-
trifluoromethoxy-phenyl)-3H-[1,2,3]triazolo[4,5-b]pyridin-5-yl]-amine; in total, 57
mgs of compound 2-10 were isolated (Y: 54%), as beige-white solid.
20
Preparation of final product 2-19

v N
j@ 0.
N
- Q

5-Chloro-3-(3-trifluoromethoxy-phenyl)-3H-[1,2,3]triazolo[4,5-b]pyridine (0.050 g;
25  0.159 mmol), intermediate 1-08, and (1-Methyl-4-piperidinyl)methanamine (0.041
g; 0.318 mmol) were dissolved in dry ethano! (2 mL). Triethylamine (22 uL; 0.159
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2-89 3.73 473.1 2 DMBO 6 8.64 (s, 1H), 8.31 (s, 1H), 8,22 (d, J

1H), 7.74 (t, J = 7.8 Hz, 1H), 7.55 (s, 1H), 7.44 (d, J = 8.1 Hz,
(m 2H), WoB®611(mI642H), 2.03 (m 1H), 1.74 (m 2H), 1.32pCirGB28H)0008B308 (m

2H). WD 2011/101644PCT/ GB2011/000233 R3 R2Z R4 -,
[ MF1]4 Meth. 1H NVR (300MHz; 8 in ppm J in Hz) CDCl 3 68.47 (s,

8.29 (dd, s

8.3 Hz 1
Hz, SD he solvant wag evapoggted and the crude product was treated with DCM/NaOH

10

15

20

25

(0.1 M). Drying and evaporation gave a yellow solid that was further purified
(Biotage 12S. DCM + 10% MeOH 5 CV, ramp to 25% MeOH over 10 CV. MeOH
with 1% TEA: Thus, the final product 2-19, (1-Methyl-piperidin-4-yimethyl)-[3-
(3-trifluoromethoxy-phenyl)-3H-[1,2, 3]triazolo[4,5-b]pyridin-5-yl]-amine, was
isolated obtaining 36.9 mgs of a pale-yellow solid (Y: 57%).

Preparation of final product 2-47

The intermediate 1-08, 5-chloro-3-(3-trifluoromethoxy-phenyl)-3H-
[1,2,3]triazolo[4,5-blpyridine (0.075 g; 0.238 mmol), was weighted in a vial and
trans-4-aminocyclohexanol HC| was added followed by TEA (22 ul; 0.159 mmol)
and dry ethanol (2 mL). The reaction was heated at 150 °C sandbath temperature
for 36h. Evaporation of the solvent and extractive workup (DCM/Bicarb) gave the
crude compound 2-48 as oily solid. The purification was performed on silica
(Biotage 12S; Cyhexane with 10% EtOAc 4 CV, gradient to 100% EtOAc over 15
CV) yielding 22 mgs of final compound 2-47, 1-[3-(3-trifluoromethoxy-phenyl)-3H-
[1,2,3]triazolo[4,5-b]pyridin-5-yl]-piperidin-4-ol, as a yellow solid (Y: 36%).

Preparation of final product 2-49

The intermediate 1-08, 5-chloro-3-(3-trifluoromethoxy-phenyl)-3H-
[1,2,3]triazolo[4,5-b]pyridine (0.050 g; 0.159 mmol), 2,7-diaza-spiro[3.5]nonane-7-
carboxylic acid tert-butyl ester, hydrochloride, TEA (66 ul; 0.477 mmol) and dry
EtOH (2 mL) were mixed and reacted at 150 °C sandbath temp overnight.
Evaporation and extractive workup (DCM/Bicarb) gave the crude boc-protected

88

1H),

1H),

= 8.1 Hz,

3.42

NN N/ N\ RL No. Rt
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(s, 2H), 3.47 (m 2H), 2.42 (m 4H), 2.29 (s, 2H), 2.12 (m 2H), 1.60
(m 2H), 1.07 (t, J = 6.7 Hz, 3H). CDCI3 6 8.46 (m 1H), 8.26 (m 1H),
8.13 (m wWbl2p117105644 (m 1H), 7.17 (m 1H), 5.66 (m ?ErcGRIGR01B3 2H),
2.68 2-91 4.04 495.3 2 (m 6H), 2.04 (m 2H), 1.92 (m 4H), 1.61 (m 3H),
1.26 (m 3H). MeOD 6 8.48 (s, 1H), 8.30 (d, J = 7.9 Hz, 1H), 7.68

202" 3, 51 PIFOINY oot g pieokrelf ab s vl bgtplére Iag Uik ip ity 17
methanol (2 mL) and HCI (4M in dioxane, 0.25 mL) was added. Overnight stirring
at rt, evaporation and free-basing gave 36 mgs of the final compound 2-49, N-
methyl-N'-[3-(3-trifluoromethoxy-phenyl)-3H-[1,2,3]triazolo[4,5-b]pyridin-5-yI]-
5  propane-1,3-diamine, as a yellow solid (Y: 46%).

Route 2b

Preparation of final product 2-55
10

The final product 2-19, (1-methyl-piperidin-4-ylmethyl)-[3-(3-trifluoromethoxy-
phenyl)-3H-[1,2,3]triazolo[4,5-b]pyridin-5-yl]-amine (0.10 g; 0.246 mmol), and N-
chlorosuccinimide (0.036 g; 0.271 mmol) were dissolved in dry DMF (2 mL). The

15  reaction was heated at 65 °C for 90 min. whereby another 0.4 eq of NCS was
added and heating continued at 75 °C for 1h. At completed reaction the solvent
was evaporated and the residue was purified on silica (Biotage 12S. DCM:MeOH
from pure DCM to 30% MeOH over 20 CV. Then further elution with 30% MeOH
in DCM with 1% TEA over 15 CV). Evaporation of the relevant fractions gave 11

20 mg of the final product 2-55, [6-chloro-3-(3-triflucromethoxy-phenyl)-3H-
[1,2,3]triazolo[4,5-b]pyridin-5-yl}-(1-methyl-piperidin-4-yimethyl)-amine, as a white
solid (Y: 10%).

Route 2e

25  Preparation of final product 2-93
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(m 2H). 111 NMR (300 MHz, CDCI3) 67.70 (m 1H), 7.60 (m 1H), 2-93
5.28 369.2 1 7.39 (m 1H), 6.77 (m 1H), 5.82 (s, 1H, 4.74 (m 1H),

4.14 (m wWop114od6ka(m 2H), 3.55 (m 2H), 3.07 (s, 6H), pcT/GRoMiAd00183 2H),
1.61 (m 2H). DVSO 67.84 (m 1H), 7.54 (m 1H), 7.44 (m 1H), 7.36
(m 1H), 6.76 (dd, J= 8.1, 1.9 Hz, 1H), 6.12 (s, 1H), 3.99 2-94 3.34 422.3

1 (s, 3H),InBrfiédist® - 36 Rg08.148 mAbl), a-amdtdtFanydidbyraf- Gibrichte salt
(33 mg; 0.237 mmol), rac-BINAP (7 mg; 0.012 mmol), NaOtBu (34 mg; 0.357
mmol) and Pd,DBA; (5 mg; 0.006 mmol) was dissolved in dry, de-oxygenated
dioxane (2 mL) and heated at 100 °C overnight. The solvent was evaporated and

5  the residue was taken up in DCM, bicarbonate was added and it was extracted
with DCM. The organic layers were separated, dried over Na,SO,, evaporated.
The residue was purified in the biotage using a 25M cartridge and
cyclohexane/ethyl acetate as solvents. The compound was in the column, so the
purification was repeated using the same column, but dichloromethane/methanol
10 as solvents.

Compounds not specifically described were prepared in accordance with the

procedures described herein.
15 General Procedure

The HPLC measurement was performed using a HP 1100 from Agilent
Technologies comprising a pump (binary) with degasser, an autosampler, a
column oven, a diode-array detector (DAD) and a column specified in the
20  respective methods below. Flow from the column was split to a MS spectrometer.
The MS detector was configured with an electrospray ionization source or
API/APCI. Nitrogen was used as the nebulizer gas. The source temperature was
maintained at 150°C. Data acquisition was performed with ChemStation LC/MSD
quad software.
25
Method 1
Reversed phase HPLC was carried out on Gemini-NX C18 (100 x 2.0 mm; 5um).
Solvent A: water with 0.1% formic acid; Solvent B: acetonitrile with 0.1% formic
acid. Gradient: At 50°C, 50% of B to 100% of B within 8 min at 0.6 mL/min; then
30  100% B at 0.7 mL/min over 2 min, DAD.

Method 2

Reversed phase HPLC was carried out on Gemini-NX C18 (100 x 2.0 mm; 5um).
Solvent A: water with 0.1% formic acid; Solvent B: acetonitrile with 0.1% formic
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2H), 2.55 (m 1H), 1.92 (m 2H), 1.70 (m 2H), 1.63 (m 2H), 1.54 (m

2H) . MeOO 6 9.09 (d, J = 1.6 Hz, 1H), 8.90 (d, J = 5.5 Hz, 1H),
8.54 (dd,wo0 w115096441. 6 Hz, 1H), 8.01 (d, J = 9.1 Hz, 2-926T&HHK11A06232 1 1H),
6.73 (d, J . 9.1 Hz, 1H), 3.50 (m 1H), 3.45 (m 2H), 3.00 (m 2H),
2.19 (m 1H, 2.10 (m 2H), 1.53 (m 2H). DMSO 6 8.82 (broad s, 2H),
7.91 (broaa@noGGrgc'fﬁ\;mt As 86°d By, othgH)OO% 8&3(&% ?:%?Qm gﬁg%ﬁw.@#ﬁé 6. 09 (s,
1H), 4.42 - 3. 05 408.3 3 2.93 (m
2H), 2. 36 1 ,Q]A:BatOQmL/mm over2m|n DA

10

15

Method 3

Reversed phase HPLC was carried out on Gemini-NX C18 (100 x 2.0 mm; 5um).
Solvent A: water with 0.1% formic acid; Solvent B: acetonitrile with 0.1% formic
acid. Gradient: At 50°C, 5% of B to 40% of B within 8 min at 0.8 mUmin; then
100% B at 0.9 mU/min over 1 min, DAD.

NMR spectra were recorded in a Bruker Avance i 300 spectrometer and Bruker
Avance II 700 spectrometer fitted with Smm QXI 700 S4 inverse phase, Z-

gradient unit and variable temperature controller.

"Found mass" refers to the most abundant isotope detected in the HPLC-MS.

Examples
Table 1
R4
R3 N N\\
LN
rR2” N7 N
R1
No. Exp. -R1 -R2 -R3 -R4
2-01 1a ) *«D 4 +H
/ an
2-02 1a () -~ )~ " -
203 1a ) H@\ s "
A,NH
M-~
204 1a m@ —~ )~ +n "
2-05 1a mﬁ *"‘Q $ $#
HN-§- o
2-06 1b ) —~ )~ M -
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2H), 1.75 (m 6H). Exanple 69 5Analytical data: PIM1, PIM2 and PIM3
activity and F1t3 activity Biological activity in PPM1, PIM2, PIM3
and/ or FIw® 2borioc@nt ai n exanples is represented in Tabl eCc3/dB2011/000233

sem -quantative results: 1C50 >11.1. M (+), 1C50 <100 nM (+++), 100 nM:kl C50<
1 jiM(++). There is also sone quantitative data, depicted 10in

par ent heqes,  WgZiT deprct the actual 1+ C50—values—for—representative-
exanpl es.| _Tablg 3 No . PIMICSO (nM PIM I1C50 (nM , PIMB I C30 (nM
PL.T3 I C3"tapr2-81 + + 2-02c ,0 + +  2-03

N

R2” N7 N\/
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No. Exp. -R1 -R2 -R3 -R4
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+

2-06 ,SY0 + +

2-04 0 0110 +++ (69) ++ +++ (51) + 2-05 ++ +
2-08 411 1 ++ +
WO 2011/101644 PCT/GB2011/000233
R4
R3 XN N\\
LN
rR2” N7 N
R1
No. Exp. -R1 -R2 -R3 -R4
i -
2-21 2a b_}@ o " "
e F N5
222 2a @_(7% )P(“D”’ " "
H$-
223 2a m {7 " "
224 1a K/@ R +# $
225 2a 2:>:}§ ) ¥ " 4
E F HN-§-

226 2a @_}% D_(”DJ % s
227 2a @g@ g " "
i HN-$~
2-28 2a b—oﬁ ;INQJ +H H
2-29 2a bjy@ m " ”
2-30 2a b_,:?(? /\m 2 H
2-31 2a S v O, " "
d HN-$-

2-32 2a M@ w n -
233 2a b_}% #_}“"D“"‘ " "
2-34 2a @_}% MQW " "
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No .

2-09 110) ++ + 2-10 E,\-- 1.1\'..3 .. +4. + 2-11 ++ +
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n
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Table 2

Analytical data where Rt means retention time (in minutes), [M+H]+ means the

5 protonated mass of the compound, method refers to the method used for

(LCMS.
R4
R3 XN N\\
| N
e,
Rz N7 N
R1
No. R, [M+1]* Meth. 'H NMR (300MHz; § in ppm, J in Hz)
CDCI3 6 8.34 — 8.15 (m, 2H), 8.04 (d, J = 9.3 Hz, 1H),
7.21 - 6.94 (m, 2H), 6.68 (d, J = 9.3 Hz, 1H), 3.89 (s,
2-01 4.06 324.1 1 3H), 3.76 (t, J = 5.8 Hz, 4H), 1.86 (s, 4H), 1.74 - 1.43 (m,
4H)
CDCI3 5 8.07 (m, 3H), 7.44 — 7.31 (m, 2H),
7.12 - 6.95 (m, 4H), 6.52 (d, J = 9.0 Hz, 1H), 5.31 (brs,
2-02 2.58 350.1 1 1H),
4.85 (d, J = 5.6 Hz, 2H), 3.89 (s, 3H)
CDCI3 5 8.09 - 7.92 (m, 3H), 7.40 (s, 1H),

y 7.33 ~7.19 (m, 3H), 7.04 (d, 4 = 9.1 Hz, 2H), 6.53 (d, J =
2-03 3.17 366.1 1 9.0 Hz, 1H), 5.38 (s, 1H), 4.64 (d, J = 5.7 Hz, 2H), 3.88
(s, 3H)

Acetone 5 8.10 — 7.89 (m, 3H), 7.50-7.41 (m, 3H), 7.17 -
2-04 6.72 336.1 1 6.93 (m, 3H), 6.78 (d, J = 9.1 Hz, 1H), 4.67 (d, J = 5.6 Hz,
2H)
MeOD 5 8.00 (m, 3H), 6.97 (d, J = 8.9 Hz, 2H),
2-05 558 310.1 2 6.87 (d, J = 9.4 Hz, 1H), 3.77 (t, J = 5.9 Hz, 4H), 1.85
{brs, 4H), 1.57 (brm, 4H)
CDCI3 5 8.97 (brs, 2H), 8.24 — 7.92 (m, 2H),
7.37 (dd, J = 8.6, 5.4 Hz, 2H), 7.15 - 6.91 (m, 3H), 6.00
2-06 7.2 422 .1 2 {s,1H),
4.73 (brs, 2H), 4.42(q, J = 7.1 Hz, 2H), 3.90 (3H, 5), 1.45
{t, J =7.1 Hz, 3H)
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2-32 111* Es? OH +++ (11) + +++ (15) +4" 2-33 ,1,..
2-34 rj 11) C .;- ., .1+ + 2-35 Cl..c_ 1 (g- ++ +
WO 2011/101644 PCT/GB2011/000233
R4

R3 | X N\\
- /

Rz~ N7 N

R1

No. Ry [M+1]" | Meth. 'H NMR (300MHz; & in ppm, J in Hz)
Acetone 8 8.47 (s, 1H), 8.32 - 8.14 (m, 2H),

7.32 - 6.99 (m, 2H), 4.39 (g, J = 7.1 Hz, 2H), 3.90 (s,

2-07 7.08 396.2 2 3H),

3.78 - 3.37 (m, 4H), 1.92 (brs, 4H), 1.61 — 1.50 (m, 4H),
1.40 (t, J = 7.1 Hz, 3H)

MeOD & 8.42 (s, 2H), 8.33 (m, 2H),

7.93(d, J = 9.1 Hz, 1H), 7.85 — 7.55 (m, 2H), 7.44 — 7.15

2-08 4.18 401.1 2 (m, 2H), 6.63 (d, J = 9.1 Hz, 1H), 3.76 (t, J = 7.0 Hz, 2H),
3.03 (t, J = 7.0 Hz, 2H)

CDCI3 5 8.52 (s, 1H), 8.33 (dd, J = 8.3, 1.0 Hz, 1H),
» 8.01(d, J = 9.0 Hz, 1H), 7.58 (t, J = 8.3 Hz, 1H), 7.34 —

2-09 6.73 338.1 2 7.08 (m, 1H), 6.49 (d, J = 9.0 Hz, 1H), 5.09 (s, 1H), 3.48
(,J=7.4 Hz, 2H), 1.72 (sextet, J = 7.4 Hz, 2H), 1.04 (,
J=7.4Hz, 3H)

CDCI3 5 8.51 (s, 1H), 8.29 (d, J = 8.1 Hz, 1H),
8.04 (d, J = 9.0 Hz, 1H), 7.59 (1, J = 8.2 Hz, 1H), 7.26 (m,
1H),

2-10 6.08 380.1 2 6.50 (d, J = 9.0 Hz, 1H), 4.95 (d, J = 6.2 Hz, 1H), 4.20
(brs, 1H), 4.06 (d, J = 11.6 Hz, 2H), 3.59 (¢, J = 11.6 Hz,
2H), 3.59 (t, J = 11.6 Hz, 2H), 2.15 (d, J = 12.3 Hz, 2H)
CDCI3 6 8.41 - 8.38 (m, 2H), 8.05 (d, J = 9.0 Hz, 1H),
7.64 - 7.59 (m, 2H), 7.49 ~ 7.28 (m, 6H), 6.48 (d, J = 9.0

2-11 6.31 316.2 2 Hz, 1H), 5.07 (brs, 1H), 3.82 (q, J = 7.1 Hz, 2H), 3.05 (t,
J=7.1Hz, 2H)

CDCI3 5 8.37-8.32 {m, 2H), 8.06 (d, J = 9.3 Hz, 1H),

2-12 6.87 312.2 2 7.27-7.22 (m, 2H), .70 (d, J = 9.3 Hz, 1H), 377 (t, J =
5.8 Hz, 4H), 1.88 (m, 4H), 1.63 — 1.46 (m, 4H)

CDCI3 5 8.31 ~8.27 (m, 2H), 8.18 (d, J = 9.3 Hz, 1H),

213 5.31 300.1 2 7.33 - 7.27 (m, 2H), 6.85 (d, J = 9.3 Hz, 1H), 3.95 - 3.86
(m, 4H), 3.81 = 3.71 (m, 4H)

Acetone § 8.87 (s, 1H), 8.80 (t, J = 5.1 Hz, 1H),
8.17 (d, J= 9.1 Hz, 2H), 7.20 (d, J = 9.1 Hz, 2H), 4.42 (q,

214 3.66 425.3 2 J = 7.1 Hz, 2H), 3.90 (s, 3H), 3.69 (dd, J = 15.2, 9.0 Hz,
4H), 3.21 (m, 2H), 3.01 (s, 3H), 2.27 (m, 1H), 2.18 (m,
2H), 1.81 (m, 2H), 1.43 (t, J = 7.1 Hz, 3H)

CDCI3 § 8.95 (brm, 1H), 8.92 (s, 1H), 8.01 ~ 7.95 (m,
2H),

2-15 6.3 408.2 2 7.37 (dd, J = 8.6, 5.4 Hz, 2H), 7.06 — 6.98 (m, 4H), 5.67
{s, 1H), 4.73 (d, J = 5.5 Hz, 2H), 4.41 (q, J = 7.1 Hz, 2H),
1.43 (t, ) = 7.1 Hz, 3H)

CDCI3 6 8.49 (s, 1H), 8.17 — 8.13 (m, 2H),

2-16 | 6.12 382.2 2 7.04 - 7.01 (m, 2H), 5.80 (s, 1H), 4.41 (q, J = 7.1 Hz,

2H), 3.58 (m, 4H), 1.90 (brs, 4H), 1.55 (m, 4H), 1.42 (t, J
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217

6.35

394.2

CDCI3 5 8.37 - 8.32 (m, 2H), 7.99 (d, J = 9.0 Hz, 1H),
7.30 — 7.24 (m, 2H), 7.05 (m, 1H), 6.88 - 6.82 (m, 2H),
6.49 (d, J = 9.0 Hz, 1H), 5.49 (s, 1H), 3.91 (s, 3H), 3.89
(s, 3H), 3.74 (q, 6.8 Hz, 2H), 3.03 (t, J = 6.8 Hz, 2H)

218

4.93

395.2

Acetone § 8.56 — 8.27 (m, 2H), 8.01 (d, J = 9.1 Hz, 1H),
7.93 -7.74 (m, 2H), 7.65 (dd, J = 11.2, 4.6 Hz, 2H), 7.49
(dd, J=7.9, 1.8 Hz, 3H), 7.12 (s, 1H), 6.73 (d, J = 9.1 Hz,
1H), 6.53 (s, 2H), 3.85 - 3.78 (m, 2H), 3.13 (m, 2H)

2-19

3.52

407.2

CDCI3 5 8.46 (s, 1H), 8.29 (ddd, J = 8.3, 1.9, 0.8 Hz, TH),
7.98 (d, J = 9.0 Hz, 1H), 7.54 (1, J = 8.3 Hz, 1H), 7.23 —
7.19 (m, TH), 6.46 (d, J = 9.0 Hz, 1H), 5.17 (t, J = 5.6 Hz,
1H), 3.40 (t, J = 6.1 Hz, 2H), 2.87 (brm, 2H), 2.25 (s, 3H),
1.99 — 1.92 (m, 2H), 1.80 (b, 1H), 1.76-1.70 (m, 2H),
1.38 (ddd, J = 14.8, 12.1, 3.7 Hz, 2H)

2-20

3.01

350.1

CDCI3) 5 8.47 (s, 1H), 8.29 (ddd, J = 8.2, 1.9, 0.8 Hz,
1H),

7.99 (d, 4= 9.0 Hz, 1H), 7.55 (t, J = 8.3 Hz, 1H), 7.22 -
7.48 (m, 1H), 6.48 (d, J = 9.0 Hz, 1H), 5.14 (s, 1H), 3.34
(dd, J = 7.1, 5.2 Hz, 2H), 1.19 — 1.09 (m, 1H), 0.75 —
0.45 (m, 2H), 0.29 (q, J = 4.7 Hz, 2H)

2-21

3.49

393.2

CDCI3 5 8.48 (s, 1H), 8.29 (ddd, J = 8.3, 1.9, 0.8 Hz, 1H),
7.97 (d, J = 9.0 Hz, 1H), 7.54 (t, J = 8.3 Hz, 1H), 7.22 -
7.19 (m, 1H), 6.47 (d, J = 9.0 Hz, 1H), 5.18 (1, J = 5.6 Hz,
1H), 3.39 (¢, J = 6.2 Hz, 2H), 3.10 (d, J = 12.0 Hz, 2H),
2.59 (td, J = 12.1, 2.4 Hz, 2H), 1.85 — 1.75 (m, 4H), 1.29
~1.16 (m, 2H)

2-22

3.54

478.3

MeOD b 8.46 (s, 1H), 8.31 (d, J = 8.3 Hz, 1H),

7.93(d, J=9.1 Hz, 1H), 7.68 (t, J = 8.4 Hz, 1H), 7.33 (d,
J =82 Hz, 1H), 6.70 (d, J = 9.1 Hz, 1H), 4.08 (brs, 1H),
3.57 — 3.43 (m, 6H), 3.08-2.97 (m, 2H), 2.88 (s, 3H), 2.84
(s, 3H), 2.13-2.01 (m, 2H), 1.75-1.67 (m, 2H)

2-23

3.52

380.2

DMSO 6 10.18 (s, 1H), 8.25 (s, 1H), 8.13 (d, J = 8.9 Hz,
2H), 8.03 (d, J = 9.1 Hz, 1H), 7.86 — 7.66 (m, 2H), 6.68
(d, J = 9.1 Hz, 1H), 2.90 (d, J = 11.2 Hz, 2H), 2.26 (s,
3H), 2.07 (brm, 7H), 1.73 (d, J = 11.4 Hz, 3H), 1.31 (d, J
=10.7 Hz, 2H)

2-24

4.59

270.2

CDCI3 5 8.06 (d, J = 7.8 Hz, 2H), 7.98 (d, J = 9.0 Hz,
1H), 6.99 (d, J = 7.6 Hz, 2H), 6.45 (d, J = 9.0 Hz, 1H),
4.96 (s, 1H), 3.41 (9, J = 7.4 Hz, 2H), 1.68 (sexteto, J =
7.4 Hz, 2H), 1.00 (t, J = 7.4 Hz, 3H)

2-25

3.45

484.2

CDCI3 6 8.53 - 8.50 (m, 3H), 8.29 (ddd, J=8.3,1.9, 0.8
Hz, 1H), 7.99 (d, J = 9.0 Hz, 1H), 7.56 (, J = 8.3 Hz, 1H),

7.26 - 7.21 (m, 3H), 6.48 (d, J = 9.0 Hz, 1H), 5.18 (1, J =

100
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6.7 Hz, 1H), 3.48 (s, 2H), 3.43 (m, 2H), 2.87 (0, J= 11.4
Hz, 2H), 2.04 - 1.96 (m, 2H), 1.80 - 1.73 (m, 4H), 1.39
(dt, J = 12.4, 10.9 Hz, 1H)

2-26

3.75

4752

CDCI3 5 8.48 (s, 1H), 8.29 (d, J = 8.3 Hz, 1H), 7.98 (d, J
=9.0 Hz, 1H), 7.55 (t, J = 8.3 Hz, 1H), 7.23 (m, 1H), 6.46
(d, J=9.0 Hz, 1H), 5.12 (s, 1H), 3.42 t, J = 6.0 Hz, 2H),
3.29 (s, 2H), 2.93 (d, J = 11.3 Hz, 2H), 2.16 (ddd, J =
12.5, 7.9, 4.6 Hz, 1H), 2.11 — 2.00 (m, 2H), 1.78 (d, J =
12.2 Hz, 3H), 1.47 (dd, J = 19.7, 7.9 Hz, 2H), 1.09 - 0.99
(m, 2H), 0.86 (td, J = 7.4, 3.6 Hz, 2H)

2-27

3.68

433.2

CDCI3 6 8.46 (s, 1H), 8.29 (ddd, J = 8.3, 1.9, 0.8 Hz, 1H),
7.98 (d, J=9.0 Hz, 1H), 7.55 (t, J = 8.3 Hz, 1H), 7.23 -
7.19 (m, 1H), 6.47 (d, J = 9.0 Hz, 1H), 5.87 (ddt, J = 16.8,
10.1,6.6 Hz, 1H), 5.19-5.12 (m, 3H), 3.41 (t, J = 6.0 Hz,
2H), 2.99 (dd, J = 9.7, 4.2 Hz, 3H), 1.99 — 1.91 (m, 3H),
1.82-1.72 (m, 3H), 1.42 (td, J = 13.0, 6.9 Hz, 2H)

2-28

3.56

439.2

CDCI3 5 8.47 (s, 1H), 8.29 (m, 1H), 7.98 (d, J = 9.0 Hz,
1H), 7.55 (t, J = 8.3 Hz, 1H), 7.22 (m, 1H), 6.46 (d, J =
9.0 Hz, 1H), 5.12 (1, J = 5.6 Hz, 1H), 4.62 (¢, J = 4.9 Hz,
1H), 4.47 (t, J = 4.9 Hz, 1H), 3.41 (1, J = 6.0 Hz, 2H), 2.99
(@, J=11.6 Hz, 2H), 2.72 (1, J = 4.9 Hz, 1H), 2.62 (t, J =
4.9 Hz, 1H), 2.10 - 2.02 (m, 2H), 1.81-1.71 (m, 3H), 1.41
(tt, J = 13.9, 7.1 Hz, 2H)

2-29

3.27

436.2

CDCI3 5 8.42 (s, 1H), 8.25 — 8.20 (m, 2H), 8.15~ 8.09 (m,
1H), 7.56 (t, J = 8.3 Hz, 1H), 7.23 ~ 7.20 (m, 1H), 6.81 (d,
J = 9.3 Hz, 1H), 6.12 (s, 1H), 3.86 - 3.62 (m, 4H), 3.46
(@d, J = 11.3, 5.6 Hz, 2H), 2.63 — 2.56 (m, 5H)

2-30

3.67

451.2

CDCI3 5 8.46 (s, 1H), 8.29 (dd, J = 8.3, 1.1 Hz, 1H), 7.98
(d, J=9.0 Hz, 1H), 7.55 (1, J = 8.3 Hz, 1H), 7.22 (dd, J =
7.0, 5.9 Hz, 1H), 6.46 (d, J = 9.0 Hz, 1H), 5.16 (t, J = 5.6
Hz, 1H), 3.51 (t, J = 5.6 Hz, 2H), 3.40 (t, J = 5.9 Hz, 2H),
3.32(s, 3H), 3.01 (d, J = 11.5 Hz, 2H), 2.57 (t, J = 5.6 Hz,
2H), 2.02 (t, J = 10.9 Hz, 2H), 1.77 (m, 3H), 1.58 - 1.36
(m. 2H)

2-31

3.77

447.3

CDCI3 5 8.46 (s, 1H), 8.29 (ddd, J = 8.3, 1.9, 0.8 Hz, 1H),
7.98 (d, J = 9.0 Hz, 1H), 7.55 (1, J = 8.3 Hz, 1H), 7.23 -
7.18 (m, 1H), 6.47 (d, J = 9.0 Hz, 1H), 5.18 (t, J = 5.6 Hz,
1H), 3.41 (t, J = 6.0 Hz, 2H), 3.12 (d, J = 11.6 Hz, 2H),
2.26 (d, J = 6.6 Hz, 2H), 2.02 — 1.94 (m, 3H), 1.77 (dd, J
= 20.5, 8.3 Hz, 2H), 1.52 — 1.40 (m, 2H), 0.91 — 0.83 (m,
1H), 0.52 - 0.48 (m, 2H), 0.09 (g, J = 5.1 Hz, 2H)

2-32

0.37

325.2

MeOD 5 7.91 (m, 3H), 6.94 (d, J =89 Hz, 2H),6.64 (d, J
= 8.1 Hz, 1H), 3.35 (brm, 2H, partial overlap with MeQOD-
signal), 3.06 (d, J = 12.6 Hz, 2H), 2.58 (t, J = 11.3 Hz,
2H), 2.09 - 1.55 (m, 3H), 1.25 (d, J = 8.8 Hz, 2H)

2-33

7.12

479.3

CDCI3) 6 8.45 (s, 1H), 8.26 (ddd, J = 8.3, 1.9, 0.8 Hz,
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1H),

8.00 (d, J=9.0 Hz, 1H), 7.55 (t, J = 8.3 Hz, 1H), 7.21 (m,
1H),

6.46 (d, J = 9.0 Hz, 1H), 4.88 (d, J = 7.3 Hz, 1H), 4.12 -
4.08 (m, 3H), 2.85 (1, J = 11.7 Hz, 2H), 2.12 (d, J = 9.5
Hz, 2H), 1.46 (s, 9H), 1.41 (brm, 1H)

2-34

4.12

508.3

CDCI3 5 8.45 (s, 1H), 8.29 (dd, J = 8.2, 1.2 Hz, 1H),

8.01 (t, J = 13.3 Hz, 1H), 7.55 (t, J = 8.3 Hz, 1H), 7.21
(dd, J = 8.3, 1.0 Hz, 1H), 6.51 (d, J = 9.0 Hz, 1H), 5.63 (s,
1H), 3.56 (m, 2H), 3.46 (M, 4H), 2.67 (t, J = 5.9 Hz, 2H),
2.48 - 2.44 (m, 4H), 1.44 (s, 9H)

2-35

37

4222

CDCI3 & 8.44 (s, 1H), 8.29 (d, J = 8.2 Hz, 1H),

7.99 (d, J = 9.0 Hz, 1H), 7.56 (t, J = 8.3 Hz, 1H), 7.23 -
7.19 (m, 1H), 6.52 (d, J = 9.0 Hz, 1H), 6.30 (s, 1H), 5.60
(s, 1H), 3.61 (dd, J = 11.0, 5.4 Hz, 2H), 3.38 (d, J = 4.0
Hz, 2H), 3.22 (s, 2H), 2.75 (dd, J = 11.2, 5.5 Hz, 4H)

2-36

439
and
468

408.2

DMSO 5 9.81 (s, 1H), 8.40 (d, J = 8.2 Hz, 1H),
8.27-8.15(m, 2H), 7.84 (t, J = 83 Hz, 1H), 748 (d, J =
8.4 Hz, 1H), 6.77 (d, J = 9.1 Hz, 1H), 3.85(d, J = 5.0 Hz,
2H), 3.64-3.28 (brm, 11H, overlap with water signal)

2-37

4.91

340.2

MeOD 5 8.44 (s, 1H), 8.36 — 8.32 (m, 1H), 7.95 (d, J =
9.1 Hz, 1H), 7.68 (t, J = 8.3 Hz, 1H), 7.34 - 7.31 (m, 1H),
6.71(d, J= 9.1 Hz, 1H), 3.80 (t, J = 5.6 Hz, 2H), 3.62 (1, J
= 5.6 Hz, 2H)

2-38

5.09

354.2

MeOD & 8.46 (s, 1H), 8.35 (dd, J = 8.3, 1.1 Hz, 1H),
7.91(d, J = 9.1 Hz, 1H), 7.66 (t, J = 8.3 Hz, 1H), 7.31 (d,
J=8.2Hz, 1H), 664 (d, J = 9.1 Hz, 1H), 3.69 (t, J = 6.4
Hz, 2H), 3.56 (t, J = 6.9 Hz, 2H), 1.91 (p. J = 6.6 Hz, 2H)

2-39

3.02

367.2

MeOD 5 8.42 (s, 1H), 8.35 (d, J = 8.2 Hz, 1H),

7.94 (d, J = 9.1 Hz, 1H), 7.67 (t, J = 8.3 Hz, 1H), 7.34 (d,
J=8.0Hz, 1H), 666 (d, J = 9.1 Hz, 1H), 3.64 (t, J = 6.8
Hz, 2H), 2.67 (t, J = 6.8 Hz, 2H), 2.34 (s, 6H)

2-40

4.29

3583.1

MeOD § 8.43 (ddd, J = 8.3, 1.9, 0.8 Hz, 1H),

8.28 (s, 1H), 8.04 (d, J = 9.1 Hz, 1H), 7.69 (t, J = 8.3 Hz,
1H), 7.39 = 7.27 (m, 1H), 6.80 (d, J = 9.1 Hz, 1H), 4.11
(s, 2H)

2-41

4.79

381.2

MeOD & 8.40 (d, J = 5.2 Hz, 1H), 8.37 (brs, 1H), 7.96 (d.
J=91Hz, 1H), 7.70 (t, J = 8.2 Hz, 1H), 7.34 (d, J = 8.2
Hz, 1H),

6.67 (d, J = 9.1 Hz, 1H), 3.62 (t, J = 5.9 Hz, 2H), 3.48 (1, J
= 6.0 Hz, 2H), 1.91 (s, 3H)

2-42

46

367.2

MeOD & 8.44 (s, 1H), 8.38 (ddd, J = 8.3, 1.8, 0.8 Hz, 1H),
7.94 (d, J =91 Hz, 1H), 788 (t, J = 8.3 Hz, 1H), 7.39 ~
7.28 (m, 1H), 6.67 (d, J = 9.1 Hz, 1H), 3.77 (t, J = 6.6 Hz,

102



2-49 0
rs3 + +

F +++ (10) ++ ++ +

2-50 1 +4. + 2-51 SO ay. FF + +
2-53 7 C 1\-) 0-0 +++ (38) ++ +++

2-52 10

WO 2011/101644 PCT/GB2011/000233
R4
R
3 I X N\\
p/ /
rR2” N7 N
R1

No. | R, [M+1]°

Meth.

'H NMR (300MHz; 5 in ppm, J in Hz)

2H), 2.63 (t, J = 6.6 Hz, 2H)

243 3.36 405.2

CDCI3 & 8.45 (s, 1H), 8.29 (d, J = 8.2 Hz, 1H), 8.11 (d, J
=93 Hz, 1H), 7.60 (t, J = 8.3 Hz, 1H), 7.25 (d, J = 14.2
Hz, 1H), 6.86 (d, J = 9.3 Hz, 1H), 3.73 (m, 8H), 2.00 (m,
4H)

244 3.29 393.2

MeOD 5 8.42 (s, 1H), 8.29 (dd, J = 7.9, 1.5 Hz, 1H), 8.08
(t, J=9.1Hz, 1H), 7.69 (t, J = 8.3 Hz, 1H), 7.33 (d, J =
8.2 Hz, 1H), 7.07 (t, J = 9.0 Hz, 1H), 4.58 (d, J = 13.4 Hz,
2H), 3.17-3.08 (m, 2H), 2.90 — 2.79 (M, 1H), 2.47 (s, 3H),
2.08 (d, J = 11.8 Hz, 2H), 1.49 — 1.36 (m, 2H)

245 3.55 433.3

CDCI3 58.44 (s, 1H), 8.27 (ddd, J = 8.3, 1.9, 0.8 Hz, 1H),
8.06 (dd, J = 9.3, 4.7 Hz, 1H), 7.56 (t, J = 8.3 Hz, 1H),
7.28 - 7.13 (m, 1H), 6.88 — 6.75 (m, 1H), 3.75 — 3.69 (m,
4H), 2.99 ~ 2.94 (m, 4H), 1.61 (brm, 8H)

2-46 3.25 391.2

MeOD & 8.31 (s, 1H), 8.20 (m, 1H), 7.85 (t, J = 7.1 Hz,
1H),

7.52 (t, J = 8.3 Hz, 1H), 7.17 (d, J = 8.3 Hz, 1H), 6.52 (d.
J=9.2 Hz, 1H), 3.65 (dd, J = 11.3, 7.7 Hz, 2H), 3.37 (dd,
J =115, 3.1 Hz, 2H), 3.09 (dd, J = 11.3, 7.1 Hz, 2H),
3.01-2.89 (m, 2H), 2.77 (dd, J = 11.4, 3.4 Hz, 2H)

247 53 394.2

Acetone & 8.59 (s, 1H), 8.42 (ddd, J = 8.3, 1.9, 0.8 Hz,
1H), 7.99 (d, J = 9.1 Hz, 1H), .77 (t, J = 8.3 Hz, 1H),
7.42 - 7.39 (m, 1H), 6.87 (d, J = 6.9 Hz, 1H), 6.71 (d, J =
9.1 Hz, 1H), 4.00 (dd, J = 7.0, 3.6 Hz, 1H), 3.62 (td, J =
9.8, 4.9 Hz, 1H), 2.21 (d, J = 10.8 Hz, 2H), 2.00 (d, J =
10.7 Hz, 2H), 1.54 — 1.34 (m, 4H)

2-48 4.96 408.2

DMSO &5 8.40 (s, 1H), 8.36 (d, J = 8.1 Hz, 1H), 8.09 (d, J
= 9.1 Hz, 1H), 7.91 (s, 1H), 7.78 (t, J = 8.3 Hz, 1H), 7.46
(d, J = 8.1 Hz, 1H), 6.71 (d, J = 9.1 Hz, 1H), 6.30 (brs,
1H), 3.52 (dd, J = 12.0, 6.0 Hz, 2H), 3.40 (dd, J = 9.0, 6.7
Hz, 2H), 3.31 (q, J=7.8 Hz, 2H; parcial overlap with water
signal), 3.18 (t, J = 7.8 Hz, 2H)

2-49 3.31 405.2

MeOD & 8.46 (s, 1H), 8.34 (d, J = 8.2 Hz, 1H), 7.95 (d, J
=92Hz, 1H), 769 (t, J =83 Hz, 1H), 7.35(d, J = 8.2
Hz, 1H), 6.67 (d, J = 9.1 Hz, 1H), 3.56 (t, J = 6.7 Hz, 2H),
3.30 (m, 2H, overlap with MeOD-signal), 2.86 - 2,53 (m,
2H), 2.38 (s, 4H), 1.97 - 1.88 (m, 2H)

2-50 3.1 367.2

MeOD & 8.40 (s, 1H), 8.32 (d, J = 8.2 Hz, 1H), 8.04 (d, J
= 9.1 Hz, 1H), 7.64 (t, J = 8.3 Hz, 1H), 7.31 (d, J = 8.3
Hz, 1H), 6.52 (d, J = 9.1 Hz, 1H), 3.99 (s, 3H), 3.23 (brm,
2H), 3.12 - 3.08 (m, 2H), 2.14 - 2.07 (brm, 2H)

2-51 5.41 433.2

MeOD 5 8.43 (s, 1H), 8.31 (ddd, J = 8.3, 1.9, 0.8 Hz, 1H),
8.11(d, J =94 Hz, 1H), 7.69 (t, J = 8.3 Hz, 1H), 7.39 -
7.30 (m, 1H), 7.10 (d, J = 9.5 Hz, 1H), 4.46 (dt, J = 13.9,
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3.9 Hz, 2H), 3.44 - 3.34 (m, 4H), 2.23 (1, J = 6.9 Hz, 2H),
2,04 ~1.75 (m, 2H), 1.61 (d, J = 13.5 Hz, 2H)

2-52

521

433.2

MeOD & 8.43 (s, 1H), 8.31 (dd, J = 8.3, 1.1 Hz, 1H),
8.11(d, J = 9.4 Hz, 1H), 7.70 (t, J = 8.3 Hz, 1H), 7.34 (d,
J=83Hz, 1H), 7.11 (d, J = 9.5 Hz, 1H), 3.98- 3.90 (m.
2H), 3.81 — 3.72 (m, 2H), 3.30 (2H, m, overlap MeOD-
signal), 2.35 (s, 2H), 1.79 (t, J = 5.6 Hz, 4H)

2-53

3.15

379.2

MeOD & 8.54 (s, 1H), 8.31 (d, J = 9.7 Hz, 1H), 7.93 (d, J
= 9.2 Hz, 1H), 768 (t, J = 8.3 Hz, 1H), 7.34 (d, J = 8.2
Hz, 1H), 6.66 (d, J = 9.1 Hz, 1H), 4.17 — 3.98 (m, 1H),
3.12 (dt, J = 12.7, 3.4 Hz, 2H), 2.75 (td, J = 12.6, 2.5 Hz,
2H), 2.12 (d, J = 10.0 Hz, 2H), 1.57 — 1.48 (m, 2H)

2-54

3.5

427.2

CDCI3 5 8.46 (s, 1H), 8.27 (d, J = 7.9 Hz, 1H), 8.12 (s,
1H), 7.57 (¢, J = 8.2 Hz, 1H), 5.78 (brs, 1H), 3.49 (¢, J =
5.9 Hz, 2H), 3.1 (d, J = 11.7 Hz, 2H), 2.60 (t, J = 11.8
Hz, 2H), 1.79 (m, 2H), 1.26-1.19 (m, 3H)

2-55

3.55

441.2

CDCI3 5 8.42 (s, 1H), 8.26 (d, J = 8.3 Hz, 1H), 8.12 (d, J
=28 Hz, 1H), 7.57 (t, J = 8.3 Hz, 1H), 7.23 (d, J = 2.8
Hz, 1H), 5.80 (brs, 1H), 3.51 (1, J = 5.8 Hz, 2H), 2.94 (d, J
= 10.1 Hz, 2H), 2.31 (s, 3H), 2.00 (t, J = 11.7 Hz, 2H),
1.81 (d, J = 11.0 Hz, 2H), 1.50 (m, 3H)

2-56

579

457.3

MeOD & 8.49 (s, 1H), 8.33 (dd, J = 8.3, 1.1 Hz, 1H), 7.97
(d, J = 9.1 Hz, 1H), 7.70 (t, J = 8.3 Hz, 1H), 7.35 (d, J =
8.3 Hz, 1H), 6.69 (d, J = 9.1 Hz, 1H), 4.11 (brm, 1H),
3.80-3.71 (m, 2H), 3.08 — 2.95 (m, 2H), 2.87 (s, 3H), 2.24
(brm, 2H), 1.69 (td, J = 14.7, 3.9 Mz, 2H)

2-57

573

408.2

CDCI3 5 8.47 (s, 1H), 8.27 (dd, J = 8.2, 1.1 Hz, 1H),

7.99 (d, J = 9.0 Hz, 1H), 7.55 (t, J = 8.3 Hz, 1H), 7.22 (d,
J = 106 Hz, 1H), 6.48 (dd, J = 9.0, 4.1 Hz, 1H), 3.58
(ddd, J = 15.0, 10.6, 4.3 Hz, 1H), 3.36 (d, J = 6.7 Hz, 2H),
1.96 (m, 4H), 1.63 (M, 1H), 1.34 ~ 1.04 (m, 4H)

2-58

3.64

435.3

CDCI3 5 8.36 (s, 1H), 8.23 (d, J = 7.8 Hz, 1H),

8.1 (d, J = 9.2 Hz, 1H), 7.67 - 7.48 (m, 1H), 7.22 (d, J =
9.6 Hz, 1H), 6.77 (d, J = 9.1 Hz, 1H), 3.80 (m, 4H), 3.62
(s, 1H), 3.02 (brm, 5H), 1.99 (m, 2H), 1.76 (s, 2H)

2-59

3.79

433.3

CDCI3 5 9.49 (brs, 1H), 8.18 (m, 2H), 7.70 (s, 1H),
7.24 (s, 1H), 6.81 (s, 1H), 3.69 (m, 4H), 3.17 (brm, 3H),
2.52 ~ 1.00 (m, 10H)

2-60

3.63

419.3

CDCI3 6 8.58 (s, 1H), 8.30 (d, J = 7.8 Hz, 1H), 8.02 (d, J
= 9.1 Hz, 1H), 7.54 (1, J = 8.1 Hz, 1H), 7.37 ~ 6.95 (m,
1H), 6.50 (d, J = 9.1 Hz, 1H), 3.54 (brm, 4H), 3.14 ~ 2.62
(m, 4H), 2.26 (s, 2H), 1.95 (t, J = 6.6 Hz, 2H), 1.63 (s,
2H)
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CDCI3 5 8.42 (bm, 1H), 8.25 (brm, 1H), 8.05 (brm, 1H),

7.55 (brm, 1H), 7.22 (d, J = 8.8 Hz, 1H), 6.83 (s, 1H),
2-61 3.59 435.4 2 4.15 (m, 2H), 3.75 (m, 3H), 3.44 (s, 2H), 2.88 (brm, 3H),
2.08 (m, 2H), 1.58 (brm, 2H).

CDCI3 5 8.43 (s, 1H), 8.26 (d, J = 8.1 Hz, 1H), 8.06 (d, J
= 9.3 Hz, 1H), 7.55 (t, J = 8.2 Hz, 1H), 7.36 ~ 7.06 (m,
2-62 3.64 419.3 2 1H),

6.82 (d, J = 9.3 Hz, 1H), 3.74 (dt, J = 13.0, 10.6 Hz, 4H),
3.12(t, J = 6.8 Hz, 2H), 2.88 (s, 4H), 1.73 (m, 4H)

MeOD b 8.87 (s, 1H), 8.54 (d, J = 8.0 Hz, 1H), 7.93 (d, J
= 9.1 Hz, 1H), 7.87 - 7.63 (m, 2H), 6.67 (d, J = 9.2 Hz,

2-63 | 3.33 377.2 2 1H), 3.41 = 3.34 (m, 2H), 3.09 (s, 2H), 2.63 (td, J = 12.4,
2.4 Hz, 2H), 2.13 ~ 1.68 (m, 3H), 1.27 (qd, J = 12.8, 3.9
Hz, 3H)

DMSO & 9.29 (s, 1H), 8.45 (s, 1H), 8.36 (d, J = 8.2 Hz,
1H), 8.28 (d, J = 9.2 Hz, 1H), 7.78 (t, J = 8.3 Hz, 1H),
2-64 3.43 405.2 2 7.46 (d, J = 6.8 Hz, 1H), 6.75 (d, J = 9.3 Hz, 1H), 3.68
(brm, 3H), 3.57 (d, J = 11.5 Hz, 1H), 3.19 (t, J = 5.6 Hz,
2H), 2.21 - 2.04 (m, 2H), 2.00 (t, J = 7.4 Hz, 2H)

DMSO 5 8.53 (s, 1H), 8.27 (d, 4 = 9.3 Hz, 1H), 8.07 (d, J
= 9.1 Hz, 1H), 7.91 (s, 1H), 7.77 (t, J = 8.3 Hz, 1H), 7.45
2-65 3.68 433.2 2 (d, J = 8.6 Hz, 1H), 6.71 (d, J = 9.1 Hz, 1H), 2.91 (brm,
5H), 2.63 — 2.57 (m, 2H), 1.98- 1.92 (m, 2H), 1.71 (brm,
2H), 1.64 — 1.53 (m, 5H)

DMSO 5 8.62 (s, 1H), 8.56 (s, 1H), 8.28 (d, J = 9.4 Hz,
1H), 8.20 — 8.06 (m, 2H), 7.77 (t, J = 8.3 Hz, 1H), 7.47 (d,

2-66 3.51 419.4 2 J=7.5Hz, 1H),6.70 (d, J = 9.1 Hz, 1H), 4.42 — 4.30 (m,
1H), 3.00 (brm, 4H), 2.43 ~ 2.36 (m, 2H), 1.91 — 1.64 (m,
6H)

DMSO & 8.52 (s, 1H), 8.27 (d, J = 7.9 Hz, 1H), 8.07 (d, J

= 9.1 Hz, 1H), 7.91 (s, 1H), 7.76 (t, J = 8.0 Hz, 1H), 7.45
267 | 3.72 433.4 2 (d, J = 7.2 Hz, 1H), 6.71 (d, J = 9.1 Hz, 1H), 3.40 (m, 4H),
2.92 (m, 4H), 1.96 (m, 2H), 1.63 (m, 4H)

MeOD 5 8.56 (s, 1H), 8.34 (d, J = 8.3 Hz, 1H), 7.92 (d, J

y = 9.2 Hz, 1H), 7.68 (t, J = 8.3 Hz, 1H), 7.34 (d, J = 7.4
2-68 | 570 394.2 2 Hz, 1H), 6.70 (d, J = 9.2 Hz, 1H), 4.02 (m, 1H), 3.91 (m,
1H), 1.98 - 1.66 (m, 8H)

MeOD 5 8.33 (s, 1H), 8.31 (d, J = 10.8 Hz, 1H), 8.27 (d, J

=9.4 Hz, 1H), 7.73 (t, J = 8.2 Hz, 1H), 7.39 (d, J = 8.1
2-69 3.20 365.3 2 Hz, 1H), 7.21 (d, J = 9.3 Hz, 1H), 4.09 (m, 4H), 3.41 (m,
4H).

2-70 5.56 380.1 2 MeOD 5 8.44 (s, 1H), 8.30 (d, J = 8.2 Hz, 1H), 8.08 (d, J

= 9.4 Hz, 1H), 7.69 (t, J = 8.3 Hz, 1H), 7.33 (d, J = 7.9
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Hz, 1H), 7.08 (d, J = 9.4 Hz, 1H), 4.28 (m, 2H), 3.93 (m,
1H), 3.41 (ddd, J = 20.4, 11.7, 6.8 Hz, 2H), 1.98 (m, 2H),
1.57 (m, 2H).

2-7T1

0.37

325.3

DMSO 5 8.81 (s, 1H), 8.59 (m, 2H), 8.33 (m, 1H), 8.08 (d,
J =89 Hz, 1H), 7.97 (s, 1H), 7.18 (d, J = 9.1 Hz, 1H),
6.72 (d, J = 9.0 Hz, TH), 3.30 (m, 4H), 2.85 (m, 2H), 1.88
(m, 3H), 1.39 (m, 2H).

2-72

5.80

443.1

MeOD 6 8.36 (s, 1H), 8.31 (d, J = 8.3 Hz, 1H), 8.18 (d, J
=9.4 Hz 1H), 7.71 (t, J = 8.3 Hz, 1H), 7.36 (d, J = 8.1
Hz, 1H), 7.14 (d, J = 9.4 Hz, 1H), 3.94 (m, 4H), 3.37 (m,
4H), 2.88 (s, 3H).

2-73

3.53

435.4

CDCls 5 8.47 (s, 1H), 8.29 (d, J = 8.0 Hz, 1H), 7.98 (d, J
= 9.0 Hz, 1H), 7.55 (t, J = 8.2 Hz, 1H), 7.22 (m, 1H), 6.50
(d, J= 9.0 Hz, 1H), 5.32 (s, 1H), 3.42 (t, J = 5.7 Hz, 2H),
2.99 (d, J = 11.3 Hz, 2H), 2.83 (m, 1H), 2.22 (m, 2H),
1.84 (m, 3H), 1.52 (m, 2H), 1.08 (d, J = 6.6 Hz, 6H).

2-74

3.71

449.4

DMSO & 8.48 (s, 1H), 8.32 (d, J = 8.2 Hz, 1H), 8.11 (m,
2H), 7.80 (t, J = 8.3 Hz, 1H), 7.47 (d, J = 8.4 Hz, 1H),
6.76 (d, J = 9.1 Hz, 1H), 3.43 (m, 4H), 3.33 (m, 2H), 2.84
(m, 3H), 2.08 (m, 1H), 1.88 (m, 3H), 1.67 (m, 2H), 0.96
(d, J= 5.4 Hz, 6H).

2-75

3.64

491.3

DMSO & 8.46 (s, 1H), 8.32 (d, J = 8.1 Hz, 1H), 8.11 (m,
2H), 7.79 (m, 1H), 7.47 (d, J = 8.2 Hz, 1H), 6.77 (d, J =
7.3 Hz, 1H), 3.83 (m, 2H), 3.51 (m, 2H), 3.29 (m, 2H),
3.22 (m, 2H), 2.90 (m, 4H), 2.02 (m, 1H), 1.88 (m, 3H),
1.69 (m, 4H), 1.21 (m, 2H).

2-76

345

421.0

CDCly 5 8.47 (s, 1H), 8.28 (d, J = 8.2 Hz, 1H), 7.97 (d, J
= 9.0 Hz, 1H), 7.55 (t, J = 8.3 Hz, 1H), 7.20 (m, 1H), 6.52
(d, J = 9.0 Hz, 1H), 5.44 (s, 1H), 3.43 (m, 2H), 3.11 (d. J
11.4 Hz, 2H), 2.53 (dd, J = 14.4, 7.1 Hz, 2H), 2.07 (t. J
11.3 Hz, 2H), 1.85 (m, 3H), 1.60 (m, 2H), 1.15 t, J =
2

7.2 Hz, 3H).

2-77

3.91

467.2

DMSO 3§ 8.67 (s, 1H), 8.29 (m, 3H), 7.81 (t, J = 8.2 Hz,
1H), 7.51 (d, J = 8.1 Hz, 1H), 3.89 (m, 1H), 3.72 (m, 2H),
3.63 (m, 1H), 3.22 (m, 2H), 2.27 (m, 2H), 1.90 (m, 7H).

2-78

3.99

467.2

DMSO 5 8.52 (s, 1H), 8.44 (s, 1H), 8.26 (d, J = 8.3 Hz,
1H), 7.79 (t, J = 8.3 Hz, 1H), 7.72 (t, J = 5.6 Hz, 1H), 7.49
(d, J=8.7 Hz, 1H), 3.55 (t, J = 6.4 Hz, 2H), 2.94 (s, 2H),
2.87 (s, 2H), 2.71 (m, 1H), 1.91 (m, 2H), 1.69 (s, 2H),
1.61 (m, 4H).

2-79

3.77

453.0

DMSO 6 8.54 (s, 1H), 8.47 (s, 1H), 8.26 (d, J = 8.2 Hz,
1H), 7.80 (t, J = 8.3 Hz, 1H), 7.69 (d, J = 6.0 Hz, 1H),
7.51(d, J= 7.9 Hz, 1H), 4.50 (m, 1H), 3.04 (m, 2H), 2.95
(m, 2H), 2.36 (m, 2H), 2.03 (m, 2H), 1.81 (m, 2H), 1.75
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2-67 ,,,, --) *4+ (4.7) ++ 4+4 (40) +++ (12) 2-68 +++ (14) +++ (69) +++
(56) 2-69 0 110. ++ + ++ + 2-70 0 . FF 4+ ++ ++ + 2-71 He(X: N lva)\

oL WO 2011/101644 PCT/GB2011/000233
R4
R3 | N N\\
~ /
R2” "NT N
R1
No. R [M+1]° | Meth. 'H NMR (300MHz; 5 in ppm, Jin Hz) | |
(m, 2H).

DMSO & 8.40 (s, 1H), 8.26 (m, 2H), 7.79 (t, J = 8.3 Hz,

- 1H), 7.47 (d, J = 7.4 Hz, 1H), 7.19 (d, J = 9.4 Hz, 1H),
2-80 5.59 457.0 2 7.14(d, J = 7.3 Hz, 1H), 4.38 {m, 2H), 3.52 (m, 1H), 3.25
(m, 2H), 2.96 (s, 3H), 1.95 (m, 2H), 1.47 (m, 2H).

DMSO 5 8.91 (m, 1H), 8.81 (s, 1H), 8.57 (d, J = 7.6 Hz,

¥ 1H), 8.30 (d, J = 9.3 Hz, 1H), 7.87 (m, 2H), 7.03 (d, J =
2-81 365 417.1 2 9.3 Hz, 1H), 4.04 (m, 1H), 3.76 (m, 3H), 3.22 (s, 2H),
1.95 (m, SH).

DMSO 5 8.88 (s, 1H), 8.54 (d, J = 8.0 Hz, 1H), 8.08 (d, J
= 9.1 Hz, 1H), 7.95 (s, 1H), 7.86 (m, 2H), 6.72 (d, J = 9.1
2-82 3.61 417.1 2 Hz, 1H), 3.45 (t, J = 6.2 Hz, 2H), 2.95 (s, 2H), 2.87 (s,
2H), 2.63 (m, 1H), 1.95 (m, 2H), 1.73 (M, 2H), 1.64 (m,
2H), 1.57 (m, 2H).

DMSO 5 8.73 (s, 1H), 8.53 (m, 2H), 7.89 (m, 3H), 3.40 (t,
2-83 3.48 411.0 2 J = 6.1 Hz, 2H), 3.25 (m, 2H), 2.79 (m, 2H), 2.12 (M, 1H),
1.81 (m, 2H), 1.42 (m, 2H).

DMSO 6 8.98 (s, 1H), 8.52 (d, J = 8.0 Hz, 1H), 8.19 (m,

1H), 8.12 (d, J = 9.1 Hz, 1H), 7.86 (m, 2H), 6.71 (d, J =
2-84 3.52 403.0 2 9.1 Hz, 1H), 4.34 (m, 1H), 3.05 (m, 2H), 2.95 (m, 2H),
2.41 (m, 2H), 1.80 (m, 4H), 1.72 (m, 2H).

CDCl; & 8.42 (s, 1H), 8.27 (d, J = 8.2 Hz, 1H), 8.12 (s,

1H), 7.57 (t, J = 8.3 Hz, 1H), 7.26 (m, 1H), 5.48 (d, J =
285 | 6.18 428.0 2 7.2 Hz, 1H), 4.02 (m, 1H), 3.72 (m, 1H), 2.25 (m, 2H),
2.08 (m, 2H), 1.41 (m, 4H).

DMSO & 7.99 (d, J = 9.1 Hz, 1H), 7.80 (m, 1H), 7.69 (s,
1H), 7.41 (d, J = 8.0 Hz, 1H), 7.32 (1, J = 8.1 Hz, 1H)
2-86 273 352.3 2 6.71 (dd, J = 8.2, 2.1 Hz, 1H), 6.65 (d, J = 9.1 Hz, 1H)
3.16 (m, 4H), 2.95 (s, 6H), 2.76 (1, J = 11.5 Hz, 2H), 1.84

(m, 1H), 1.78 (m, 2H), 1.31 (m, 2H).

DMSO & 8.01 (s, 1H), 7.70 (m, 2H), 7.50 (t, J = 8.1 Hz,

1H), 7.07 (m, 1H), 6.19 (s, 1H), 3.31 (m, 2H), 3.24 (m.
2-87 | 283 382.3 2 2H), 3.06 (s, 6H), 2.82 (M. 2H) 1.85 (m. 3H). 1.41 (m,
2H).

MeOD & 8.22 (s, 1H), 8.01 (d, J = 9.2 Hz, 1H), 6.72 (d, J
2-88 2.85 384.1 2 = 9.2 Hz, 1H), 3.52 (m, 2H), 3.43 (m, 2H), 3.03 (m, 2H),
2.22 (m, 1H), 2.10 (M, 2H), 1.54 (m, 2H).

DMSO & 8.64 (s, 1H), 8.31 (s, 1H), 8.22 (d, J = 8.1 Hz,
. 1H), 7.74 (1, J = 7.8 Hz, TH), 7.55 (s, 1H), 7.44 (d, J = 8.1
2-89 | 373 473.1 2 Hz, 1H), 3.42 (m, 2H), 2.76 (m, 2H), 2.03 (m, 1H), 1.7
(m, 2H), 1.32 (m, 2H), 1.08 (m, 2H).
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R4

No. | R, | [M+T

Meth.

'H NMR (300MHz; 8 in ppm, J in Hz)

2-90 3.70 463.2 2

CDCh 6 8.47 (s, 1H), 8.29 (dd, J = 8.3, 1.0 Hz, 1H), 8.07
(d, J=9.4 Hz, 1H), 7.57 (t, J = 8.3 Hz, 1H), 7.21 (d, J =
8.0 Hz, 1H), 6.84 (d, J = 9.4 Hz, 1H), 4.14 (m, 2H), 3.82
(s, 2H), 3.47 (m, 2H), 2.42 (m, 4H), 2.29 (s, 2H), 2.12 (M,
2H), 1.60 (m, 2H), 1.07 (t, J = 6.7 Hz, 3H).

2-91 4.04 495.3 2

CDCl § 8.46 (m, 1H), 8.26 (m, 1H), 8.13 (m, 1H), 7.57
(m, 1H), 7.17 (m, 1H), 5.66 (m, 1H), 3.63 (m, 2H), 2.68
(m, 6H), 2.04 (m, 2H), 1.92 (m, 4H), 1.61 (m, 3H), 1.26
(m, 3H).

2-92 3.51 423.2 2

MeOD % 8.48 (s, 1H), 8.30 (d, J=7.9 Hz, 1H),7.68 (t, J=
7.5 Hz, 1H), 7.35 (d, J = 7.4 Hz, 1H), 6.09 (s, 1H), 4.05
(s, 3H), 3.44 (m, 4H), 3.02 (m, 2H), 2.06 (m, 3H), 1.50
(m, 2H).

2-93 5.28 369.2 1

"H NMR (300 MHz, CDCls) 5 7.70 (m, 1H), 7.60 (m, 1H),
7.39 (m, 1H), 6.77 (M, 1H), 5.82 (s, 1H), 4.74 (m, 1H),
4.14 (m, 4H), 4.04 (m, 2H), 3.55 (m, 2H), 3.07 (s, 6H),
2.12 (m, 2H), 1.61 (M, 2H).

2-94 3.34 422.3 1

DMSO & 7.84 (m, 1H), 7.54 (m, 1H), 7.44 (m, 1H), 7.36
(m, 1H), 6.76 (dd, J = 8.1, 1.9 Hz, 1H), 6.12 (s, 1H), 3.99
(s, 3H), 3.44 (m, 2H), 3.00 (s, 6H), 2.93 (m, 2H), 2.84 (m,
2H), 2.55 (m, 1H), 1.92 (m, 2H), 1.70 (m, 2H), 1.63 (m,
2H), 1.54 (m, 2H).

295 | 3.04 379.2 1

MeOD & 9.09 (d, J = 1.6 Hz, 1H), 8.90 (d, J = 5.5 Hz,
1H), 8.54 (dd, J= 5.5, 1.6 Hz , 1H), 8.01 (d, J = 9.1 Hz,
1H), 6.73 (d, J = 9.1 Hz, 1H), 3.50 (m, 1H), 3.45 (m, 2H),
3.00 (m, 2H), 2.19 (M, 1H), 2.10 (m, 2H), 1.53 (m, 2H).

2-96 | 3.05 408.3 1

DMSO 5 8.82 (broad s, 2H), 7.91 (broad s, 1H), 7.55 (m.
1H), 7.42 (m, 1H), 6.91 (m, 1H), 6.09 (s, 1H), 4.42 (m.
1H), 4.00 (s, 3H), 3.04 (m, 8H), 2.93 (m, 2H), 2.36 (m,
2H), 1.75 (m, 6H).

Example 69

5  Analytical data: PIM-1, PIM-2 and PIM-3 activity and Fit3 activity

Biological activity in PIM-1, PIM-2, PIM-3 and/or Fit3 for certain examples is
represented in Table 3 by semi-quantative results: IC50 >1uM (+), IC50 <100 nM

(+++), 100 nM<IC50< 1 uM (++). There is also some quantitative data, depicted

10 in parentheses, which depict the actual ICs, values for representative examples.
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PIM2 1C50 (nM PIM3 IC 50 (nM FLT3 ICso
2-73 | P +++ (77) + ++ +

2-75



aa) . ++ + + 2-76 1101 +++ (35) + ++ + 2-77 10s' O ++ + + 2-78 |P +++
+ +++ (56) +++ (20) 2-79 +++ (33) + +++ (40) ++ 2-80 , 110

WO 2011/101644 PCT/GB2011/000233
Table 3
No PIM1 iCs, PIM2 ICs, PIM3 ICs, FLT3 ICs
: (nM) (nM) {nM) (nM)

2-01 UED:/‘Q + +

2-02 /Q) Q + +

2-03 u\©) (
- + +
2-04 @)N/EII (?;; ++ ;5% +

205 Q/% + .

YW
2-06 T + +
o @
L, :
‘,J\r\[..‘“
207 ey + +
Shte

2-08 §%ﬁ> ++ .
@ "
2-09 (l j\/@ ++ +

210 vy ++ +

2-11 (5 @3 ++ +
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++ + ++ + 2-81 0 +++ (71) + ++ ++ 2-82 0 di +++ (9) ++ (28) +++ (28)

2-83 101 410 +++ (21) + +++ (6) +++ (94) No. PIMICS50 (nM PIM IC
50 (nM _WO0 2011/101644 PCT/GB2011/000233
No PIM11Cs, | PIM2IC;, | PIM31Cs, | FLT3ICs
* (nM) (nM) {nM) (ni1)

2412 Q/©: @ . .
213 OO/Q: + .

2-14 L + +

L
Ao
2-15 T,l s + +
[ IR
I\.
S
2-16 <* 'Lvle;‘" + +
J P
— \—.\‘,
mi’;t(
2-17 Vo + +
‘.”I\’ ’
A
218 Hi O o .
)

2-19 O/! /@ ++ + + +
o F§\°
2-20 V) ?\(/@ ++ +

m’©:'" +++ ++
2-21 NO) F?'\OQ (6) ++ 7 ++

2'22 o Q ++ +
P

2-23 0 ) + +
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PEIM3 I C 50 (nM FLT3 icso (nM

2-84 Sl

i F +4+ (14) ++ +4+ (19) ++

2-85 00 +++ (74) ++ ++ ++ 2-86 HCQI* +++ (9) + +++ (11) + 2-87 10 +++
(1.6) ++ woRo(120d44+ 2-88 PCT/GB2011/000233
No. PIM1 ICs, PIM2 ICs, PIM3 ICs, FLT3 ICs
(M) (nM) (nM) _(nM)
2-24 R @ ++ +
; m/©:/ +++ +++
oo | e | e |
2-26 . Q ++ +
P
2-27 Q ++ +
P
2-28 CP ++ + + +
P w3
2-29 fqi.i:p ++ +
o
2-30 Oj j\p ++ + +
W FF
2-31 O) Q ++ + +
AN o
W/Q:'N +++ +++
232 O) ) (11) ¥ (15) i
M
2-33 " 'v]vﬂ:[»/\ + +
N2
e
2-34 0y o + +
£,
[N
AL
2-35 ff’l - ’(J ++ +
Lz,‘L;"""

111



i ++ +
2-91

+ 2-89 & 41 +++ (11) ++ +++ (8) +4+ (58) 2-90 alM IP + +
++ + 4+ 2-92 (0.9) (29) +++ (0.7) + 2-93 11-'1\..
WO 2011/101644 PCT/GB2011/000233
No PIM11Cs, | PIM2ICs;, | PIM31Cs, | FLT3ICs
: (nM) (nM) (nM) (nM)
AL
2-36 e ++ . -
2-37 A D . .
P
238 wﬁ/(jcb + . .
2-39 " .
e
2-40 . "/Q:j@ + +
e
24 / 7\/@ + +
Y
2-42 /@ ++ +
Lo
243 p?j@ + . .
2-44 ,,,I/O/;Q[:@ .(}8+7; + ++ +
245 (g% - . .
246 R
++ + +
i NQ
2.47 " me}' ++4+ . +++
, Q (26) (84) ¥
A
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| A ¢ D r.,; ++ + 2-94 r- (..) (9 (9) +4+ (56) + WO
2011/ 101644PCT/ GB2011/ 000233 No. PIML I1C50 (nM PIM2 ICso (nM PIMB | C50

(nML FLT3wOGBO/1omddk 2-96 / \ ++ 2-96 +++ (32) PCT/GB2011/000233
No PIM11Cs, | PIM2ICs, | PIM3ICs | FLT3ICs,
: (nM) (nM) (nM) (nM)

2-48 / ;‘Q +4 +
2-49 Cg/% :TO'; ++ ++ +

2-50 j /@ ++ +

2-51 &/O/‘:Q + +
e

2.52 -QJ)Q/% + +
S

+++ o+

2-53 (D (38) * (66) *

r‘\‘,
et o NQ " * 16y "

2-55 /O)":j‘:;jjé :9+0+) + + ++

geSes
2-56 ¥ 7\/@ :7; i * *

{
257 pos .

++ +

,/\D:'N ++4
2-58 % r Q (85) + + +
nni}\"

2-59 Q ++4+ + ++ +
o
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+ +++ (68) + Exanpl e 70 5The foll ow ng tabl e denonstrates that
representative conpounds of the exanples: (i) inhibit PIM1 in the celluar
assay deswoibpdiol@nei nbefore; (ii) display netabolic stabiriggyiiooizanman
liver mcrosones; and (iii) may be selective inhibitors, as described

her ei nbefore and as may be 1l0denonstrated by the | ow percentage inhibitions
of certaifmother Rimases. —Tapte zr L)bl[d rUI bUﬂb‘TepT EbEIerLI ve—conpounds

(2-92, 2-@F+—2165—26+—2-86; e

cel lul ar |adNay | (i nhi biton of Badﬁpfg.u,ﬁﬁbcpﬁa’fﬂ 0t i i'&iini:’gg@ e),
for metal 'icfar*am—ll Tuﬁlurral Hrer—mtet-osofes (orru‘?f\%ﬁ—l— O£ as
percent ag¢ net abolic “rlty) and for percentage of inhipition in a panel
of 24 kinaseRd at 1p 11/ 101644PCT/{GB2041/ 000233 Table 4+ CO jagsay ¢
Stability|In p oala se I nhijbi ton at |Wncpcl BAD _P 81£9-9 PIM 1) HLM
cnKi  AKT2 HB-—RAFMoE—EKt r\l"pl.r’a 1—-CONS—EYCC-DPYRK—H-AEG—R

2-61 O j\/@ 2‘7*4*) + + +
2-62 gﬁf/@ - . - +
2-63 O) >(© +++ * + +
2-64 8")::\3@ ++ + N
I e s N - N R =
2-66 % p o . o -

n~’©["'N +++ 4+ 4
2 o ;%Q @7 " (40) (12)

v +++ 4 +++
2-68 ; >\)© (14) (69) (56)

2-69 MO/C['{ ++ + ++ +
«O/(D:Nj"

2-70 ++ ++ ++ +
‘iﬁ

2-71 ~ ++ + ++
HN, | V4
NH,
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FAX FGF R

PDK1 PLK1 RPSO KM SCK

002

| GHI RIKKBETAINS R JAK 2 KIT MEK1I MET PAK1 PDG-. R Al
1 RC SRC VE 2-92 1.36E-07 96.65 01 04 001
WO 2011/101644 PCT/GB2011/000233
No. PIM1 ICs, PIM2 IC,, PIM3 ICs, FLT3 ICs
(nM) _(nM) (nM) (nM)
2-72 o /(/IY;‘:E/@ ++ + +
o 4
2-73 YO) 7\)@ (*7*7’; + ++ +
2-74 w >\(/© ++ + +
Bos,
2-76 \/O) }\Q (35) + ++ +
2-77 J >:,/ ++ + +
w F?\
NI':E“/N 4 -
2-78 é:) p +++ + (56) (20)
3
+++ 4
2-79 % ] (33) + (40) ++
“ e
ow;
2-80 ++ + ++ +
X7
2-81 QO;:O :.;;) + ++ ++
2.82 “m'* +++ " 44+ +++
..NDQ) ] (9 (28) (28)
‘“I:E: i+ 4+ i+
2-83 O) 7(@ (21) ' ©) (94)
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21080007680 2-87 1.00E-07 46.25 4035010660001 1070O0
100 9 212 9 00 245 813.9 0 3

WO 2011/101644 PCT/GB2011/000233
No PIM1IC5 | PIM2IC;, | PIM3ICs, | FLT3 ICs
: (nM) (nM) (M) (nM)
+++ +++
2-84 7(@ (14) ++ (19) ++
H F
2-85 H g ++ +
?p 74) ” ’
"/Q:'/ +++ +4+
2-86 »O/, Q 5) + (1) +
\\
~o
(@i -~ +++ +++
\\
2-88 WO) :zj ++ + +
6y, = N
l N
+++ +4++ +++
2-89 nd , {@ (11) “ (8) (58)
P~
N:‘»
2-90 + + ++
NI
e
2-91 J j\p ++ + et
N A
~o
,./@:u;\" ++4+ +44+ +4++
292 O) b (0.9) (29) (0.7) *
;};\0
.
2-93 A ‘/ ++ +
SR
u):l”\)
e~ +4+4+ +++
294 L O (@) * (56) *
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2 11 12 31 22 21 0 12 8 63 13 11 0 57 0 10 O 33 10 1-67 92.15 0 11 11
18 13 27 0 25 0 5 0 58 0 2 3 49

WO 2011/101644 PCT/GB2011/000233
No PIM1 ICs, PIM2 IC;, PIM3 ICs, FLT31Cs
. (nM) (nM) _ (nM) (nM)
2-95 ++
> +4++ 4+
2-96 b (32) + (68) +
\Q\
Example 70

5 The following table demonstrates that representative compounds of the

examples:

(i)

(i)

(i)
10

inhibit PIM-1 in the celluar assay described hereinbefore;

display metabolic stability in human liver microsomes; and

may be selective inhibitors, as described hereinbefore and as may be
demonstrated by the low percentage inhibitions of certain other

kinases.

Table 4:- Data for some representative compounds (2-92, 2-87, 2-65, 2-67, 2-86,
2-21, 2-54, 2-66, 2-47 and 2-83) in the cellular assay (inhibiton of Bad-
15  phosphorylation; see hereinbefore), for metabolic stability in human liver

microsomes (shown in the table as percentage metabolic stability) and for

percentage of inhibition in a panel of 24 kinases at 1uM.
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Table 4
4
Cell assay| Stabitity |proquinase, S inhibiton at 1uM
in
e B_RAF K3 | coxs |ovrk[ecr| . | For [iGr1{ kK |ms [uak PRGF RPse [ sok | _|vecr
c L [akrzfB-
pa | HiE | LM AKT2 vaooe | Mkt et | vl 1730\ TR 1P| TR |'R [sETa| TR | 2 | T MeKa | e Joas I il il g I s
2oz 136607l 9ses | o [ 1 | o | o o | o |1]o]o|s | ofofla|l2zf1]ofs|o]|o]o|z]6s]|s]o0
2-87 [ 1.00£07| 86.25 4 [\) 3 5 0 1 [} 6 6 [} [} 1] 1 10 7 1] 10 o 9 2 12 9 0 Q
2-65 88.9 Q 3 7 0 2 12 213 22 21 [ 12) 8 |63 13 1 [ 57 0 10 0 33 10
267 s2as | o | | m | o | o |8 a0 s |6 {sf{efsafo |23 ]|e]|o w7 s o
2-86 1 2.62E-07
221 |3.06€-07| 97.55
2-54 |5.996-07| 93.95 7 ] 30 18 | 26 32 28 17 16 | 15 | 34 [} 19 23 8 7
266 or [ o[ as f 3| o 3 [sofwluw|e|aef s fr|s]s]lo]s]nfn]es 1w | 2 {2
247 {4.05€-07 436 6 2 3 9 6 [} 8 4 7 115] 2 [} 0 o] 0 3
2-83 (4.586-07 | 112.7 Q 11 & 3 14 ? 8 16 39 13 0 [ 1 26 2 1] 11 14 3 Q 36 6 24 34

S  Example 71
Representative compounds of the examples were shown to display a synergistic
effect when combined with other therapeutic agents and tested in certain cell
lines, as is demonstrated by Table 5.
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Table 5

Combination assays

2-54 5.99E-07 93,95 7 6 30 18 26 32 26 17 16 15 34 0 19 23

8 7

PCT/GB2011/000233

Combination index (Cl) calculated for the combination of compounds of the

invention and various chemotherapeutic agents in the MTT in vitro cell

proliferation assays:
Cl <0.1 (+++4+), 0.1<Cl< 0.3 (+++), 0.3<CI<0.7 (++), 0.7<Cl<1.2 (+)

ChemoEC50 Chemo Combin-
Chemo- Example EC50 Pim Inh ation
Cell line Tumor type therapeutic number {mM] ECS0 Index (Cl) | Synergy
MiaPaca-2 pancreas Japatinib 2-21 20 8 0.346 ++
MiaPaca-2 pancreas Gemgcitabine 2-92 0.05 3 0.786 +
MV4:11 leukemia (AML) GDC-0941 2-68 0.5 15 0.41 ++
Mv4:11 leukemia (AML) GDC-0941 2-25 0.5 1.5 0.311 ++
MV4:11 leukemia (AML) GDC-0941 2-55 0.5 1 0.35 ++
MV4:11 leukemia (AML) lapatinib 2-92 5 5 0.312 ++
Mantle cell

Jeko-1 lymphoma GDC-0941 2-21 1 1.5 0.23 ++
Mantle cell

Jeko-1 lymphoma lapatinib 2-25 5 9 0.387 ++
Mantle cell

Jeko-1 fymphoma lapatinib 2-68 10 10 0.35 ++
Mantle cell ' )

Jeko-1 lymphoma lapatinib 2-55 5 3.75 0.15 +++
SKMei19 melanoma GDC-0879 2-25 0.3 5.875 0.87 +
SKMel19 melanoma GDC-0879 2-92 0.3 1 0.18 +++
SKMel19 melanoma GDC-0941 2-92 0.5 1 0.277 ++

DU145 prostate Taxotere 2-92 0.25 7 0.627 ++

lung

A549 adenocarcinoma GDC-0941 2-92 6 10 0.183 ++
HTC116 colon carcinoma PD-0325901 2-92 1.25 10 0.266 +4+4
HTC116 colon carcinoma lapatinib 2-92 10 10 0.223 +++

non small cell lung
NCIH1975 carcinoma GDC-0941 2-92 20 10 0.553 ++
PC3 _prostate cancer GDC-0941 2-92 10 1 0.843 +
non smali cell lung
NCIH23 carcinoma lapatinib 2-54 10 5 0.15 e+
non smali cell lung
NCIH23 carcinoma lapatinib 2-54 10 5 0.732 +
non small cell lung
NCIH23 carcinoma lapatinib 2-49 10 10 0.785 +
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Claims
1. A compound of formula |,
R4
3
R
AN N\\
/N
~
R’ N N
\
R
wherein:

12 4 19 2 29 21 2-47

PCT/GB2011/000233

R’ represents aryl or heteroaryl, both of which are optionally substituted by one or

more substituents selected from E';

R? represents a fragment of formula IA,

a
R\
N

R

wherein R? and R® independently represent H, -C(0)-C.1; alkyl, -S(0),-C1.11 alkyl,

Cia2 (e.g. Cig) alkyl, heterocycloalkyl (which latter four groups are optionally
substituted by one or more substituents selected from =0, =NOR’® and Q), aryl

or heteroaryl (which latter two groups are optionally substituted by one or more

substituents selected from Q?); or

R? and R® are linked together, along with the requisite nitrogen atom to which

they are necessarily attached, to form a (first) 3- to 7-membered cyclic group,

optionally containing one further heteroatom selected from nitrogen, sulfur and

oxygen, and which ring optionally:

(a) is fused to a second ring that is either a 3- to 7-membered saturated

heterocycloalkyl group containing one to four heteroatoms selected from

oxygen, sulfur and nitrogen (preferably oxygen and nitrogen), a 3- to 12-

membered saturated carbocyclic ring, or an unsaturated 5- to 12-



15200 O
0 11 14 3 0 36 6 24 3e 5 Exanple 71 Representative conpounds of the
exanpl es woereishosm to di splay a synergistic effect wherctmizngdosst h
ot her therapeutic agents and tested in certain cell lines, as is
denonstrated by Table 5.
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membered carbocyclic or heterocyclic ring (in which the heteroatoms are

preferably selected from sulfur and, especially, nitrogen and oxygen);

(b) comprises a linker group -(C(R¥),),- and/or -(C(R¥)2),-O-(C(R"),)s- (wherein
pist1or2;ris0or1;sis0or1; and each R* independently represents
hydrogen or C,.¢ alkyl), linking together any two non-adjacent atoms of the
first 3- to 7-membered ring (i.e. forming a bridged structure); or

(c) comprises a second ring that is either a 3- to 12-membered saturated
carbocyclic ring or a 3- to 7-membered saturated heterocycloalkyl group
containing one to four heteroatoms selected from oxygen and nitrogen,
and which second ring is linked together with the first ring via a single
carbon atom common to both rings (i.e. forming a spiro-cycle),

all of which cyclic groups, defined by the linkage of R* and R®, are optionally
substituted by one or more substituents selected from =0, =NOR™ and E?;

R? and R* independently represent hydrogen or a substituent selected from halo,
-CN, R, -OR?, -SRP®, -N(R")R” and -C(O)OR";

R’ RZ RP RM RP and R’ independently represent hydrogen or Cig alkyl
optionally substituted by one or more substituents selected from halo and
-OR";

R" represents hydrogen or C.4 alkyl optionally substituted by one or more halo
atoms;

R’ and R independently represent hydrogen or C,.s alkyl optionally substituted

by one or more fluoro atoms;

each Q' and Q? independently represents, on each occasion when used herein:

halo, -CN, -NO; -N(R'R'™ .0OR'"™ _C(=Y)-R' -C(=Y)-OR'",
-C=Y)NR™)RM™,  C(=Y)N(R'™)-OR'"®,  -OC(=Y)-R'®  -OC(=Y)-OR'™,
-OC(=Y)N(R'™)R' -0S(0),0R'®, -OP(=Y)(OR'"*)(OR'"?), -OP(OR'*)(OR"),
-N(R")C(=Y)R"*, -N(R™)C(=Y)OR™, -N(R')C(=Y)N(R'"R"?,
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WO 2011/ 101644PCT/ GB2011/ 000233 Tabl e 5 Conbi nati on assays Combi nati on

i ndex (d) calculated for the conbinati on of conpounds of the invention and
vari ous owertiei@peuti c agents in the MT in vitro cel ipCommbiffeomsi on
assays: O <0.1 (++++), 0.1<C < 0.3 (+++), 0.3<CI<0.7 (++), 0.7<C<1l.2 (+)

Cell line Tunmor type Cheno- therapeutic ChenoEC50 Exanpl e nunber Cheno EC50
[rnM Pi m,L, f2a R Corm;tmas@ NaRrohrdex  (§lo), 1 1By ner, b4 aPaca- 2
pancr eas Ratslﬁg§ ( %\AW )a- agcreas nci t ﬁwne -92 0.05 3

0.786 + Nb&&)iR‘fecﬁ%wa QQWLS Q;B@atb(gumeterocycloalkyl (which latter two groups

are optionally substituted by one or more substituents selected from =0, =S,
=N(R'®) and E®), aryl or heteroaryl (which latter two groups are optionally
S substituted by one or more substituents selected from E*);

each R"° independently represents, on each occasion when used herein, Cq.1z
alkyl, heterocycloalkyl (which latter two groups are optionally substituted by one
or more substituents selected from =0, =S, =N(R%) and E®), aryl or heteroary)

10 (which latter two groups are optionally substituted by one or more substituents
selected from E®);

each R, R'* and R'® independently represent, on each occasion when used
herein, hydrogen, Ci.,; alkyl, heterocycloalkyl (which latter two groups are
15  optionally substituted by one or more substituents selected from =0, =S, =N(R?)
and E®), aryl or heteroaryl (which latter two groups are optionally substituted by

one or more substituents selected from E®); or

any relevant pair of R R and R'® may be linked together to form a 4- to 20-

20  membered ring, optionally containing one or more heteroatoms, optionally
containing one or more unsaturations, and which ring is optionally substituted by
one or more substituents selected from =0, =S, =N(R*) and E’;

each E', E?, E? E* E°, E°® and E’ independently represents, on each occasion
25  when used herein:

(i) Q%

(i) Cy.12 alkyl optionally substituted by one or more substituents selected from =O

and Q°; or

30 anytwo E', E? E® E* E° E° or E’ groups may be linked together to form a 3- to
12-membered ring, optionally containing one or more unsaturations, and which

ring is optionally substituted by one or more substituents selected from =0 and J';

each Q* and Q° independently represent, on each occasion when used herein:
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2-68 0.5 15 0.41 ++ MW4:11 | eukemia (AM.) GDC-0941 2-25 0.5 1.5 0, 311 ++
W4: 11 | eukem a (AML) GDC-0941 2-55 0.5 1 0.35 ++ W4:11 | eukem a (AM)

| apati ni bwd-202/01&40. 312 ++ Jeko-1 Mantle cell | ynphomapGDGHEOMI022331 1 1.5
0.23 ++ . Jeko-1 Mantle cell |ynphoma lapatinib

halo, -CN, -NO; -N(R®)R?, -OR®  .C(=Y)-R®, -C(=Y)-ORZ,
-C(=Y)N(R®)R?', -C(=Y)N(R*)-0-R?"? -OC(=Y)-R%, -OC(=Y)-OR?,
-OC(=Y)N(R®)R?, -OS(0),0R®, -OP(=Y)(OR®)(OR?'), -OP(OR®)(OR?Y,
-N(RP)C(E=Y)RY,  -NRP)C(=Y)OR*, -N(RP)C(EY)N(RP)R?', -NR?*S(0),R?,
5 -NR”S(0),N(R®)R*, -S(0),N(R®)R?, -SC(=Y)R%, -S(0),R?, -SR? -S(O)R?,
Ci. alkyl, heterocycloalkyl (which latter two groups are optionally substituted by
one or more substituents selected from =0 and J?), aryl or heteroaryl (which latter
two groups are optionally substituted by one or more substituents selected from
),
10
each Y independently represents, on each occasion when used herein, =0, =S,
=NR? or =N-CN;

each R?" independently represents, on each occasion when used herein, Cy¢
15 alkyl, heterocycloalkyi (which latter two groups are optionally substituted by one
or more substituents selected from J* and =0), aryl or heteroary! (which latter two

groups are optionally substituted by one or more substituents selected from J°);

each R®, R?', R® and R? independently represent, on each occasion when used

20  herein, hydrogen, Cis alkyl, heterocycloalkyl (which latter two groups are
optionally substituted by one or more substituents selected from J* and =O), aryl
or heteroaryl (which latter two groups are optionally substituted by one or more
substituents selected from J°); or

25  any relevant pair of R®, R and R% may be linked together to a 4- to 20-
membered ring, optionally containing one or more heteroatoms, optionally
containing one or more unsaturations, and which ring is optionally substituted by
one or more substituents selected from J° and =0;

30 each J', J? J% J* J® and J® independently represents, on each occasion when
used herein;
(i) Q";
(i) C+.6 alkyl or heterocycloalkyl, both of which are optionally substituted by one or
more substituents selected from =0 and Q5

35
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2-25 5 9 0.387 ++ Jeko-1 Mantle cell |ynphoma | apatinib 2-68 10 10 0.35 ++

Jeko-1 Mantl e cell

| ynphoma | apatinib 2-55 5 3.75 0.15 +++ SKMe119 nel anoma

GDC- 0879 WO2611010864%. 875 0. 87 + SKMe119 nel anoma GDC- 0879c21@2001/0802830. 18

+++ SKMe119 nel anoma GDC- 0941 2-92

each Q" and Q° independently represents, on each occasion when used herein:

halo, -CN, -NR®)R®, -OR®, -C(=Y?)-R®, -C(=Y?-OR%, -C(=Y?)N(R*)R®
-N(R®)C(=Y’)R®', -NR%S(0),R*, -S(O),N(R¥)R®", -N(R%)-C(=Y?)-N(R®)R®',
-S(0),R¥®, -SR®, -S(O)R* or Ci. alkyl optionally substituted by one or more

each Y? independently represents, on each occasion when used herein, =0, =S,

each R®, R%, R® and R* independently represents, on each occasion when
used herein, hydrogen or C,¢ alkyl optionally substituted by one or more
substituents selected from fluoro, -OR® and -N(R®")R®2 or

any relevant pair of R®, R* and R®? may be linked together to form, a 3- to 8-
membered ring, optionally containing one or more heteroatoms, optionally
containing one or more unsaturations, and which ring is optionally substituted by
one or more substituents selected from =0 and C,_; alkyl;

R%® R® and R®? independently represent hydrogen or C,¢ alkyl optionally
substituted by one or more fluoro atoms,

or a pharmaceutically acceptable ester, amide, solvate or salt thereof,

provided that when R? represents -NH,, R® represents -CN and R* represents
hydrogen, then R' does not represent unsubstituted phenyl.

S5  fluoro atoms;
=NR>? or =N-CN:
10
15
20
25

2. A compound as claimed in Claim 1, wherein R? represents one of the
following fragments:
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0.5 1 0.277 ++ DU145 prostate Taxotere 2-92 0.25 7 0.627 ++ A549 |ung
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PD- 0325904020 821016425 10 0. 266 +++ 1-1TCl116 col on car ci neca/dmpationisd 2- 92
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wherein the squiggly line represents the point of attachment to the requisite
S triazolopyridine bicycle of the compound of formula |, R* represents R® or R,
and the other integers are as defined in Claim 1 (where the substituents are
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10 0.553 ++ PC3 prostate cancer

cell lung carcinoma lapatinib 2-54 10 5 0.15 +++ NClI H23 non smal |

car ci nomawbapationésh 2-54 10 5 0.732 + NCI H23 non snal |
| apatinib 2-49 10 10 0.785 +

conpound of formula I, 5

10

15

20

25

30

35

depicted as ‘floating’, this means that one or more of those substituents are
optionally present and the depiction of a substituent in brackets signifies that that
substituent is optionally present).

3. A compound as claimed in Claim 1 or Claim 2, wherein: R’ represents a
5- or 6-membered heteroaryl group (optionally substituted as defined herein) or,
especially, aryl (e.g. phenyl) optionally substituted by one or more (e.g. one to
three) substituent(s) selected from E’, in which the E' substituents are as herein
defined (or, two E' substituents on the aryl (e.g. phenyl) ring may be linked
together as defined herein); R, R? R® R* R* R® and R® independently
represent hydrogen or preferably C,4 (e.g. C1) alkyl (e.g. ethyl); Q' and Q? (e.g.
Q') independently represent(s) -OR'; -N(R™HR'; .C(=Y)N(R"*)R'"?:
-N(R™)C(=Y)R'"?; -C(=Y)OR; -S(0),R'*: aryl (e.g. phenyl) or heteroaryl (e.g. a
monocyclic 5- or 6-membered heteroaryl group, preferably containing one or two
(e.g. one) heteroatom(s) preferably selected from nitrogen, so forming e.g. a 3-
pyridyl group), both of which are optionally substituted by one or more (e.g. one)
substituents selected from E*; heterocycloalkyl (e.g. a 5- or 6-membered
monocyclic heterocycloalkyl group, preferably containing one or two heteroatoms
preferably selected from nitrogen and oxygen, so forming e.g. 4-piperidinyl,
piperazinyl or imidazolidinyl) optionally substituted by one or more (e.g. one)
substituent(s) selected from =O and E® (so forming e.g. optionally substituted
piperazin-2-ones or imidazolidin-2-ones); or Cs¢ cycloalkyl (e.g. cyclopropyl or
cyclohexyl), which group may be unsubstituted (e.g. in the case of cyclopropyl) or
is optionally substituted by one or more E® substituents;: R'®, R'? and R'?
independently represent H or C, (e.g. C1.4) alkyl optionally substituted by one or
more groups selected from =0 and E® E' to E” independently represent Q* or
C1s (e.g. Cq3 such as methyl) alkyl optionally substituted by one or more Q°
substituents; any two E' to E’ substituents are not linked together; Q* and Q°
independently represent -S(0),R?°, -N(R%)-S(0),R? or, preferably, halo, -CN,
-OR®, -N(R®)R¥, -C(=Y)R®, -C(=Y)OR®, -N(R®C(=Y)R?*', -C(=Y)N(R®)R?,
-S(0).N(R®)R? (e.g. -S(O).NH,), Ci.s alkyl (e.g. acyclic alkyl or Cy cycloalkyl;
which alkyl group is optionally substituted by one or more =0 and/or J?
substituents, but preferably, unsubstituted), heterocycloalkyl (e.g. 5- or 6-
membered monocyclic heterocycloalkyl group, preferably containing one or two

heteroatoms, preferably selected from nitrogen, so forming e.g. piperidinyl) or
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| wherein: R1 represents aryl or heteroaryl, both of which are
optionally substituted by one or 10nore substituents selected fromEl; R2
repr esentwoaofragemnt of formula IA Ra\ .1 N Rbl | A&cTidB20h@neiss Ra and
Rb i ndependently represent H, -C(0)-Cl.11 alkyl, -S(0)2-Cl1_11 al kyl, CI1.12
(e.g. C1-8) alkyl, heterocycloal kyl (which latter four groups are

optional | yettbsti tdih.ed $Yo0BN@NHLEBE EmshiREid HERFsarA E4r86h Sfrefdr =NOR2a
and Ql), aryl or heteroar | (which latter two@groups are optlona Iy

subst it ut E@MRPINhRIGPT W9 NEteIgRigns: PieliAbl sslertegtfiam nirgaemsp;fomingka” and Rb

are |inkec . oggjrigr anadlviich M‘étbfba?ﬂ@rdl%qﬁlp?’éfb%bw Gﬁé&ﬁ@tﬂut@HPm by whi ch t hey
are necessarll%< attached, to forma nbered cyclic group,

opt i onal | y'IERRIEHY nEpPERRENt (TS R6r pF@F'@PUat‘@h Bel @@E’ea f instependendyen, sul fur

and 259Xy gepreséitthywdigenh, cwﬁkﬂm.aﬁlﬁnbvﬁroﬁ@).s éptﬁdh% stsstitit&E6PBAe i NG t hat
is either a 3- to 7-nmenbered saturated heterocycl oal kyl grou cqq\tal ni ng

one to folf rﬂ@?eﬁecﬂat%‘ﬁ'}s substitvant@) selepted iRger. ‘g'ﬂﬂ’ff thera i 2mNRD
(pref er ablyoigtyygregerdNtheRi drePBERP add R tr@prézentwga%eﬂ 8Rd lﬂrﬁeab%r

carbocyclic ri rﬂ or an unsaturated 5- to nbered carbocyclic or
het er ocyclr?'t’:’eﬁ‘i’3 § hYPRIRRI % ok e &r cattrsethyeopisapopyb| Yhiskldter ed from

sulfur ancbro@ﬁi@e&m.ehé%sumtu@a%y arwio.o 9‘-53[99 csr#éb sﬁ@ﬁ@uérﬁ@ﬁsé\e&tb@ker grgup
ris or

2) p- ,
PR g 2% R eoniamenetby 19588 R ARy (o TBEBHR s Ry o Gl 303 C1. 6
al kyl) Ilﬁyhaapér@gﬁmwﬁpre%@m Q%ﬂ%h%l%eetg 3t ORdy Qnéotras?eéérﬁ@tm - to

7-menbered rin s ged structure%) (g) conprjses a

second ri g9 hae) | %"%!1 t"ﬁé‘?h ds 3pre{e(5at1y2 YRsHBeitegdk o ur%ﬁc’edQ 1629r tﬁ)e\,ycl icring
or a 3- tandepdRBIRI e bpredent Hahsl (Bt em@?d/)CLQ@i\‘@yNJ(F@‘?)RﬂpoEQGK:&F&Rﬁ@ one to
four heteroatong,sel egted fromoxygen and nitrogen, and which second ring
is linked %"Gfﬁéﬁ”ue?”qlxﬁt hnqerﬁ’ér‘@?’}t%’t’em??@‘t\ﬁ’a(%tgsqﬁéfa@ycar bon at om common to
both nisngs (i.e. formng a spiro-cycle), 15all of which cyclic groups,
defined by the |inkage of Ra and Rb, are optionally substituted by one or

more substd-t uerft Eo@%?‘ﬁ@t%goc'?'m?ﬁmény ORpR7 e RiBCIEd HRMSNWNEEIT RBRpendent | y

represent Jayir EER® e&(?r@seﬁt&ﬁydrbg@ﬂan@mee&h@ﬂré réyEntad @ubstidnt Giver - SR,
-N(Rj 4) RI5 and 1-< IRJ5

0
o R R BreeRT: and diveade i e BPisaERe & substityent ather (bt hisagery
substi t u: euderby isOpTefePdblyIQl acyfdub@L twgrm,%) Smklﬁfﬁtladalfyrsm?bthatbﬂ b@rdﬁee-o@gP mz)??
repre nts ogen I.ona 1
haloo omf“o')é7é %nﬂ‘e&ﬂﬁ’gﬁ'iﬂ%’ﬁé%oélﬁqt‘% Frapy Sse H§ ﬁy Yfg‘@(fkyb?g@i%e sal kyl

opt i onal | yeyslehisyll §ushess dyylonesyl of cmﬁbe:ty‘l)l dﬂhbﬁal@t@lﬁsutufée 9ame dRingad Q2

e i e o o
-C(=Y) N( R\/h%)é?&dﬁloaﬂyF‘(@ @1(5\35 mh@mﬁ&é&ﬁod&c Q@(ﬂé}é(ﬁoc group

- 0C(=Y) N R'rc(-:?f)er JE&y con_taolr%\ o%%Rolratwo hetéroY?ogns pre}eg'% se?ected fro(m nltrColga?\( ORL18) .

25 and oxygen, so forming e.g. tetrahydropyranyl or 4-piperidinyl), which
heterocycloalkyl group is optionally substituted by one or more (e.g. one)
substituent(s) (which are preferably located on a nitrogen heteroatom, e.g. when
on a 4-piperidinyl group) selected from Q'; or R? and R® are linked together to
form: a (first) 4- to 7-membered ring (e.g. 4-, 5-, 6- or 7-membered ring, e.g.

30 azetidinyl, pyrrolindinyl, piperidinyl or azepanyl, which may contain a further
heteroatom e.g. a nitrogen or oxygen heteroatom, forming e.g. a 4-morpholinyl or
piperazinyl group), which ring is optionally substituted by one or more (e.g. one;
which is preferably on a nitrogen heteroatom, e.g. in the case of piperazinyl)
substituent(s) selected from =O and, preferably, E?, and, further, such a first ring

35 may optionally be either: (i) fused to another 5- to 7-membered (e.g. 5-
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35-N(R12a) C(=Y)Rita,-N(R12a) C(=Y)ORi l a,-N(R12a) C(: =Y)N(Riha) Rl la
-NR12aS(0) 2Rwa, - NR12aS(0) 2N(ama) R la_s(0)2N(Rioa)Ri | a-SC(=Y)R -S(0) 2R1a,
-SRla, - S§0)eR1/@is412 al kyl, heterocycl oal kyl (which | at renr/dBro11gno2sps ar e
optionally substituted by one or nore substituents selected from=0, =S,
=N(R 113a) and E3), aryl or heteroaryl (which |atter two groups are

opt i onal | yn&shed) Hetdre ey dagNgro0p p@é@b@%ﬁuﬁm{faﬁén.ﬁs@&cﬁ&@rofawn E4); each

Rllc independently represents, on_each oOccasion when used herein, Cl-12
al kyl , het(%BoWEH"Q'QV'P(W foraingch o aBoeiuseduBng systass: v 4) Bt firstiing pagubst i t ut ed

by one or peD[igkeaUbEL bt HiAPkS ath etst 8Rbthérom 10, s-membeNedRZ&kbaieticEe)} . aryl or
heteroaryl 10(which |atter two )usps are optionally substifuted by one or

nor e subsf‘?ieu%ﬁﬁlf@ag‘é'l 8ru8d (&9 ofh ”E6 %‘a@‘l‘?‘%req@fﬁera‘iﬁ'%ﬁhng?Hﬂ’ependent |y

represgnt pra&ae@cébnmma@oae oMb HesREatbmisYreferdbis068Bd floht Akrogeky!
het er ocycl oaI k%%‘im (which latter two groups are 15 optionall substl tut ed by

one or noR8dSY Saderming g9e AzInY, M’°W'n%§'93‘m’}¥28§w ) Qryl or
heteroarylforﬁv»bls@hoIc@&rbe(bretfmogéawo@y@ése.nemaeQﬁ@el i vwassmetrélta%lnba one or

nore substituents selected fromE6); or any relevant pair of Rwa, R la and
R12 may b&nps sRisgtedol@Ptr St @Nf f-membered gy linkegigtogainge véagarsingie

optional | wa%nta%rﬁlca&nﬁmetoqfotmﬁﬁ@s e}, %@%.@n@cn@% §V:térh Yndyddn@dimi Ng one or
nor e unpsat urati ons whi ch rlg is optionally substituted by one or nore

subst 1Y uebeth %@1%’&%‘6‘9@%‘1@”93 a“ﬂl@ﬁ?%?“bﬁ'?‘?ﬂ 'E? a6-and 6unppbered E2 E3,

E4, E5, E6in znéjSEgnd mw.h dr%w.%erstr%emegre@amg ARBASHOMKREHHEN used
hereln ii) CL 12 alkyl optionally su stltutedb one or nore
subst i tue res°é'fs§Et Cﬁer?fﬁtP“UJ'%ﬁd”"’QB nitraes AP qfVRither of s, reggectn@f E5, E6

or E7 grovipgs;ma¥ndee [8.6NKpick)t Qa8 hpr 5]t and qa ) aspho- dy@le%Zar@Elﬁbﬂkﬁldrlyl ng,
optionally containin unsaturations, and which ring 1s

opt i onal | P'EEBEED; WG gds%f?“gr‘i@go‘r‘f the rsRIre (yelei TRk Re SUbsitdiedely PR&QM =0 and J1:

ﬁalch 3 amﬁbr@sub@ttaem@dgélédwd [feph e Bhd, wrb;@a@éu&cecasqf@rrrhm@% ugged herein:
al o,

-C(=Y) N( R?@ ‘P&"‘i'y S?%“{W‘REF@%F @nma%@( gY)GC&Z%Q '”GEQQ”FF”WWSW

- 0C(=Y) N( 96088& -C@SﬁQIbZQWQC(OﬁfF(’G'Yﬁ»réMM 052 lelast oAB( &FRRO)ArARR1) ,

-N(R22) C( é%q g? -N(R22) C(=Y) N(R20) R21, - NR22S(0) 2R20 ,
5- NR22S( 0 F?%)"F&f ge”)S( 0)2N( R20)R21 -SC(=Y) R20, - S(0)2R20, - SR20,

- S(0) R20
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et or oy oloal . st el SR P YRSl B 6%,
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sel ected from J in endent y_represent,
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het er ocy clpbatnkadeuficdlly @bceptdtdle adjuvant gdileptsoraagieopt i onal | y substituted by one
or nore substituents selected fromJ4 and =0), aryl or heteroaryl (which

| atter two groups are optionally substituted by one or nore substituents
sel ected f7r om J6)congrouR8args raeffirednin @myr oné BROClaiRkl anth RR2por may be

4 “ke9ot O%%gpn?gcehﬁcaﬂy%'ccéﬁal%g ‘ester, amide, solvate or salt thereof, but without the
proviso, for use in the treatment of a disease in which inhibition of PIM-1, PIM-2,
PIM-3 and/or FIt3 is desired and/or required.

8. Use of a compound of formula |, as defined in any one of Claims 1 to 4, or
35 a pharmaceutically acceptable ester, amide, solvate or salt thereof, but without
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menbered ring, optionally containing one or nore heteroatons, optionally
contai ning one or nore unsaturations, and which ring is optionally

substi t utwo 2by/en@40r nore substituents sel ected from JecameBelyoodsach J1,
J2, J3, J4, J5 and J6 independently represents, on each occasi on when used
herein: (i) Q7; (ii) Cl.6 alkyl or heterocycloal kyl, both of which are

optional | Yhesyrl@wsbtfame BRI fof BRAQIISHRSH FrielSatiRhesi £dsdd@mh =0 and 08;
35 each Q7 mdggﬂejndently represents, on each occasion when used

her ei n: hé(‘fht'fh 'D'@Nt'O" R{ M-2_ Ry andior E%)S drsited ant/envgRvitgb 6,

_C(=Ya) N(R5) R51, - N(R52) C( “lYa)R51, -NR52S(0)2R50, - S(0)2N( R50) R51,
-N(R52)-C(=r)-N(R5) R51, - 0)2R50 S(0)R56 or C1_6 alkyl optionally
substitut @ by AoReMBPUNLAE SHIMEE IR Geting: Ok AcHserasi GRIESENAcHINY & epr esent s,

on each OWIQ%Q\B@&é&l@%ah@rebﬁﬂmnﬂneﬁ%ordﬂNPé%aWova%lﬂ\‘ diddgach RS0, Ro51,
R52 and R53 i ndep enden @%maa resents, on each occasi on when used herein,

hydr ogen df@ Ci“fSCt%;ﬂ”ky!“ | 13y reetgkelispuiendechye oftecian lisesdeiubat i t uent s

sel ected freariddids® dsord?RER @U%ductN(eF@Mﬂ@st@ésea% él@r@&&fﬁea@él anof RS0,
R51 and R52 may be |inked together to form a 3- menbered ri ng,

opt i onal | Y REHPALPRY| HiRPASRMIPUNRSHRPTRES O). Fatlisprgier %PF‘SH%(IQOV”%B%W& ni ng one
Or NDre URpgdrH trahépMattatioH) ChnMAIDS-rélbiRa u.seé&tlt@kmqnl .‘pSro%%b@é}QgEl)Hrtp%@y one or
y

nor e iﬁbstltuents sel ected from=0 and C1 3 al

i ndepafderf@Taladsnadatasisy pPalyeeEs nsurehibrematasia. PSptashaA Penesdisereet ut ed by

one or NDIAnrbdtMrOsiAt ONBscUMr 2 sRdBtHTBCARML | %lkéfawems@@é@e@stmh am de,
sol vate or salt thereof provi ded t hat when represents - NH2,

repr esent St @?%BS‘P@LF’EB’P%'X & ﬁf@'%?&hﬂ'@e@omﬁﬁéw rifoard pest- Sr”éﬁi?%sent

unsubst i t WadshrRRENosK; drdkeTBiabEEs AsepatcthsiRil, iIAlzHeimérd diseadBebpitin R2
represents _one of the follow ng fragnents: wherein the squiggly line

r epr esent JIP[955: BAI9TOBE- red?‘?%@l‘ﬁ?éﬂ? qrb'”t"?\‘é‘otdéﬁﬂ?’&qyt%s%@?rr 8?@?6 WVedi ne

bi cycllg ofboh8eadissagrowndintdctibes Mdedsé, a Rvmdtionr fseabedRRitPceRyeatnd t he
fined in Caim1l (where the sqbstltuen S are
f

ot her integers. as d

Gept ot ed. SHompirpafydR PRSP SapBaRiq ol OO RaATE SRR S S | £ uent s
are opti Orwddaye praessemolo?gui imffunde pbaditien iafoldng UDStéIE ughVation, bkcRsket s
signifies (55 t hat sulg]bstl tue t%hs optionally present). 53. A conmpound as

cl ai med i MOy INGPINEY a5seedted HisqaseR: R1 represents a 5- or 6- menmbered
het eroaryl group (optionally substituted as defined her ein) or, especially,
aryl phenyl tionall stituted b eto
three%ssub@tl t%ﬂ{e@)% tf‘?é‘f“éﬁt ﬁg'b disepse frhwﬁﬁﬁdﬂh' 'HB”I? %élﬁﬂst%'lv' nts are as

herein defRimes dmyor tFNa i @adretii bHedt Sreqliréd)e wiichl ni&thed @diﬁ@yde)s ring may

be | ked 10 t th def R - d
R 6 :ﬂdgpeaﬁawﬂ%t?%ﬂ'%wﬁ%é@%ﬁ?ee%i%'fvoajéﬁt%% Shbuttial aioyHephd of ruiakgs 0 a1 hun
(e.g. ethyefineddin ang o ¢feCrRim€A1) ta ndepenﬂmtnlayemtepnﬁmb(ab)e eéikd Oa;

M09 g ) e SYPEE G 2 Bl ode (B o

6- menBér ecrasweptisle yo, sgtioagoengiti@f.er abl y contai ning one or two 15 (e.g.
one) heteroaton(s) preferably selected fromnitrogen, so fornmng e.g. a 3-
pyridyl group), both of which are optionally substituted by one or nore
(e. g. one)lisubsAicombittatios ptosiatexbriprismgE4; het er ocycl oal kyl (e.g. a 5- or
6- menber e n I | o] ( | y,confaining one or
t wo hetergA?%ng&ﬁgr’ge erab@ﬁqgggcgaécé%eg% @eg’ggﬁ%gxglé 5 '2 % or mi ng
e.g. 4-pi mhairdageytically20centalde @stenydmide, so‘rvaiapolsaldtheyéo)f, lolptwumnaﬂ thg
substgbut ﬁ)%\;?%'o gﬂg or nore (e.g. one) substituent(s) selected from=0 and
E3 (sd0 formng'e.g. optionally substituted piperazin-2-ones or

i mdazol i chaQotberdbérapemthéQe&t that isoadely lin {he. tepatrogietl o im theytheatmentyafl ohexyl ),
whi ch gro u e.g. in the case of cyclopropyl) or is
optional | ;&Bg%% g%rggﬁ&ﬁg'lawe&ggas'(ﬁbre E3 substituents; Fea, R la and Rl2a
25 i ndependengih yeaCBpmfesempoan@r (AL abd (B) gs fomulated| lhyédmiptie)waﬂhl ¥

substi t ut e =0 and E5; El to E7

[ ndepende%ﬂﬁf}lxarée%ﬂﬁ%a@g at@%ﬂa&é%g@é%ﬁt b.ﬁ,%k?%lé@(? such as nethyl) al kyl

opti oR&l |y substituted by one or nore QS substituents; any two El to E7
substituents are not |linked together; Q4 and (b |ndependently r epr esent
-S(0) 2R20, -N(R22)-S(0)2R2 or, prefeI;?aQ)Iy, hal o, -CN, 30_OR202 _N(R20) R21t
_C (=y)R20, -C(=Y)0R20, -N(R22)C(=Y)R21, _c(=y)N(R20)R21; -1 -S(0)2N(R20)K2
(e.g. -S(0)2NH2), C1.6 alkyl (e.g. acyclic alkyl or C3_6 cycloal kyl; which
al kyl group is optionally substituted by one or nore =0 and/or J2
substituents, but preferably, unsubstituted), heterocycloal kyl (e.g. 5- or
6- nmenbered nonocyclic heterocycl oal kyl group, preferably containing one or
two 35heteroatoms preferably sel ected from nltrogen SO form ng e.g.

T . o T T . o



15 4. A conpound as clainmed in any one of the preceding clains, wherein: one
of Ra and Rb represents hydrogen and the other represents a substituent

ot her t hanohydrogen; and when Ra or Rb represents a subgtirigenii/mbiser than
hydrogen, then it is preferably: (i) acyclic Cl1-4 (e.g. Cl1.3) alkyl
optionally substituted by one or 20 nore (e.g. one) substituent(s) selected
fromQ; (M) @Bproceysrahkredafatibn %@oﬁ%%r&ﬁ%ﬁb}*muﬁwc% aenifadGhohexy! or
cyclobutyug,optlonally substituted by one or nore (e.g. one) substituent(s)
sel ect ed f&'®M QWhiEh BOCesFEOBPrSRS het er ocycl oal kyl ); or (iii)

het er ocyclpadctibn bfa empoind &ffolenui@iber ed nmonocyclic heterocycl oal kyl

group, preferably contalning one or two heteroatons preferably sel ected
fromnitrogen 25 and oxygeR, so form ng e.g. tetrahydropyranyl or

4- pi peridinyl), mhicqfheterocycloalkyl group is optionally substituted by
one or nore (e.g. one) ; Nt (s) (which are preferably |ocated on a
nitrogen heteroatom e.g| when opNa 4-piperidinyl group) selected fromQ;
or Ra and Rb are |inkeg N’io form a (first) 4- to 7-nenbered ring
(e.g. 4-, 5-, 6- or 75 menb& ed ryng, e.g. 30 azetidinyl, pyrrolindinyl,

pi peri dinyl or azepanyl, which m® contain a further heteroatome.g. a

nitrogen or_oxygen heteroatom. formng e.qg. - opr i nyl or_piperazinyl
G oupy S WAISEE i GerTEsesti £ shiAt's Relipd drtirt 260 K, BhavoR A es feirgs” one.
whi ch i s pi €igmalbwith @cotmpouhd opofmbiatier oatom e.g. in the case of

pi perazi nyl) substituent( sel ected from =0 @nd, preferably, E2, and,
further, such a first ri '§5nay optionally He either: (i) fused to another
5- to 7- mayiesif kR’ (Lagherdinbeforerbeied)in ttﬁirar«;)cyc: _og! ky: grou!co preferably
cont ai ni ng.one nitrogen heteroatom (e..q. pyrrolidin so formng e.g. a

5, 5-fusedq|’>| E&E %%‘?%‘%ldso‘%, offpia Fh’é("ﬁ?'agt@r FSREE SRt géPoi irﬁ?("é'anv‘?faga singl e
?t om 10 2rwtﬁgﬁnndl-cotrés;ﬁl€ﬂm@bﬁl’ ecbo@'&fobﬁi&WHt@Tlm |hﬁtmfi651cﬂ?lr]9aiésg1ntsgr oup

e.g. a 4- - _or GQ-nmenbered heterocycloal kyl group, preferably

cont ai ni nd{ygFP@eB'rW'ﬁ’\Aﬁ r‘?‘?@?@?@a{]'(?ﬁssoﬂ ‘gg‘élﬂ%"o@gl ected from nitrogen and
oxygﬁnl, sq:iif Odirrﬁdfl?acﬁlngs of f@niuth nyil whhMﬂ?&arﬁdﬂéﬂ;W reppésemits ldismjaktimfntd ]

nmor phol i ny orma spiro cycle (preferred, Spiro cyc in e those
o ot oh s dhd i ielsR o el el o B R as g e e R | g

| i nked t ogetvhizh Riamdtor & nepresaras halo, wittomcompoum sfdotpailénIV,i ngs, e.g. the
spiroygyclic ring system 2contain 10 thh a 6- and 4-nenbered ring, a 6-
and 5-menbered ring, a 6- ard 6-nenbered ring, a 5- and 5-nenbered ring, or
a 7- and Svheeeibd’2depresents RhiaotVoaRé asidufined inoClaime 1rgrquitisd theat fiti does| e of

(5 5] ("} Pofesti hAEORTO RS oyl EhreBio DiorbBeRBES sl fRney

pref erred)groughi ch second ring of the spiro cycle nay be substituted by one
or 15 nore. subst.ituents s C f E2 and, if applicable, =0 (form ng
e.g. an 03’[\'?5%%*'4’@0@%5%??@&%@5?%Wiam di none); and/or R3 and R4

i ndependent |y represent hydgbgen, -CN, halo and -C(0)0OR6 (preferably, at

| east one of R3 and R4,represent hydrogen). 205. A conpound of fornmula | as
defined in any one of j 24, or a pharmaceutically acceptable
ester, am de, solvate or |salt|{thereof, but w thout the,proviso, for use as
a pharmaceutical. 6. A, ical formulation including a conmpound of
formula |, as 25 deftied inNany-%pe of Clains 1 to 4, or a pharmaceutically
accep&gble ester, am de, solvate pt salt thereof, but w thout the proviso,
in admxture with a pharmaceutically acceptabl e adj yvant, diluent or
carrier. whemigdnBoreriesenss gdhemledon R .a#e BneRoendiRii 2re as defined isr a 30
phar maceutd &gl 4 Kyt Ssdint Bltfte 88 1R pre88N @or 2Bl ALi® aRl watdrl foil&ﬁécﬁggg but

wi thout the proviso, for use in the treatnment of a disease In I'ch

i nhi bi ti onf REFcergay. reagioywith srraprpundof frrmpla I8 asglefieed playeand/ or requir ed.
8. Use of a compound of fornula I, as defined in any one of Clains 1 to 4,
or 35a _pharnmaceutically acceptable ester, am de, solvate or salt thereof,

but wéPhodd t HePcEss ©6 the Bieparationwh af Riarmaeeuwral dormpdatioanameefngd t he
t reat ment i.ofuagdé,se«a@ﬁ ArBcaMi 6&31&%@5 irhGPg iR %s%éngrf’lag/éq%np& ¥t and/or

|
FIt3 is desired and/or required. 9. A conpound as clained in é?a|n17 or a
use as cl dPete i rescrefingddn any prerdionet i Llaimsehie 4i 8 a phaeraceyiicalinune
di sorder, a cardiovascul ar di sease, g3Wiral infection, inflammtion, a
met abol i sm endocri ne function disorder, a neurol ogical disorder, an
obstructive airways di sease, an allergic disease, an inflammtory di sease,
i nunosuppressi on, a di sorder commonly connected with organ
transpl antation, an Al DS-rel ated di sease, benign prostate hyperplasi a,
10fam |ial adenomatosis, polyposis, neuro-fibromatosis, psoriasis, a bone
di sorder, atherosclerosis, vascular snooth cell proliferation associated

o,




RN LNN 1///1 | R 5wherein LI represents a suitable |eaving group, and R,
R3 and R4 are as defined in daiml, with a conpound of formula |11,

R2-HI || weereimoRa4i s as herei nbefore defined in dai m err/eB20itgoofser
conmpounds of formula I in which R3 represents hal o, reaction of a
10conmpound corresponding to a conmpound of fornmula I in which R3 represents
hydr ogen, %éd?atﬂeregfégeé}hd%h@élvﬁé cﬁ‘s%ﬂ ﬁ@r@op uh@s)lthgﬁ thgrsb?owso( Iyfifh) g T OT
conmpounds of fornul a represent a substltuent ot her
t hat hydr ggainaseuticalyaceepiqhle éﬂubﬁnfeﬂ'@éﬂtrféﬂ@b'h?dl ng conpound of fornula I,

in which R3 and/or R4 represents halo, wth a conmpound of formula 1V,
15Raa- L2l V wherein R3a represents R3 and/or R4 as defined in Claim1l

provi ded t'at #tPrEeRSS ferdhe pegnagationtof Ryrambiation progduftas defided it Glaipr esent s
hydrogen qn ﬁhﬁH'dr@éé's@ cb%Yéé@bﬂ{Odg%omto ass()'c‘é)loﬁ S%Hp%ﬂn&’fof prisganound of
formula V, R4 wher ei n -- represents either LI
or R3, an@slﬂﬁf'n%'na?ﬂy eee gt Glaims ddpih@d ai nha@naceﬁt@a"yv@qcnpt@bmwrn| trite in
the pr ese@%ﬁd@fso@s@ 6:Csa¢t0th€|re%f‘cbu‘(‘@f1c}ﬁ§ut tif,&'p IR Wit grlé bthBE GRS PR react on
with a corrpound formul I ned above. proc For the

pr epar at i gaejthat 'ﬁh'a?fﬁh@éh? treaimen ofpanger and/asamlifmm ¢1se:asg. a"d, which
process CoPRLESSGR &Nahﬂgééwcéwt&ce&ee@ae}uvsﬁk gileAtBOMe0f formula |, as
defined in any one of one of "Clains 4, or a pharnaceutically 130
acceptlﬁbl e ester, am de, solvate or salt t hereof, but w thout the proviso,
w th a phar maceuti cal |l y-accept abl e adj uvant, dil uent or carrier. 14. A
process for the preparation of a conbination product as defined in Caimb5
11, which process conprises bringing into association a conpound of formula
|, as defined in any one of Clains 1 to 4, or a pharnaceutically acceptable
ester, amde, solvate or salt thereof, but wi thout the proviso, with the
ot her therapeutic agent that is useful in the treatnent of cancer and/or a
proliferative disease, and at |east one pharnaceutically-acceptable

adj uvant, diluent or carrier. 10
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