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WD 2009/ 080694 PCT/ EP2008/ 067859 -1 THI AZOLE
DERI VATI VES USED AS PI 3 KI NASE | NHI BI TORS The present
WO pooefgican rel ates to 2-carboxan de cycl oam noPCT/BP2008/067859
derivatives, as new phosphatidylinositol (Pl)
3- ki nase inhibitor conpoundsy_their pharmaceutically
acceptable 5 salts, prodrugs thereof and processes
for their production. This invention also relates to
conposttf BFRVAESESCBFR0 AR R, 3eFPREE BIHERETARE | n
conbination with at | east one additional therapeutic
agent, and optionally in conbination with a
pharmaceutically acceptable carrier. This invention
The griesent inventine Felaiep 4 sathoxamideaiisioamingseeatietiyasives, as new
Nt [
phosp ATRBH e R0, BT Fhad PIRLOS R fR02 8t bR Bl acooptatlc
saltspproghugis dixgreofoand preegssen fordiieiapriodHetion. Jﬂnajlns@*d@es:lsq mglates to
com;Pc?sﬁt ong%'f e echr% W? di & hidhe A corbinIRSEw ﬁBQ&ro'Eﬁ@'
F N T ac ors, recep? Pyr03|ne I'nases,
addltmrxat ’déuerapestw agm”ltmobmmlenklima%mblrﬁtlpm Mthlarprram]m@nically

s SRS 0, FRTBNSLY Rl 5ER ADAeaPOLERS 35

compamidk yeithier blope dr ki m&i&rsatlohaﬂﬂhcaiﬂ@ds?zme blditiortal Hmérmutlofagent in

the Fg&&s%{[)%%t %H%%Hﬁh ﬁgélsr{ugf)oos 0 %lgg%s%%abgo%%ﬁu%r tlhoge medla?ed by one
or mOﬂ@Qﬁf@bﬁom latWlity 3f Qrdﬂ\itlpmbabe%;ﬁtai ﬂ?ﬁjpsllnggﬁhases, protein

, o n03|t osphat e that, 1In
SorinB RO KPaSs. LI Rt BeRaBI ST RivsPhali o dbdsssdnd
phoslp]yiatagé)g:_kl ng proteins containing pleckstrin-honol ogy,

FYVE, Phox and ot her phospholipid 20 bindi ng domai ns
into a variety of signaling conplexes often at the

Phodpha 58PS R M sed (PraRARBHAPIEOAGK al dkﬁé%ééthﬁ%tl th
oeg b g S%og gbKatsoI ot arlnwO U alyze the

transfenof pRpgphate to @i@ ?Z@@fp})? of @Sl@q{@plﬁwtp @0§§§e thﬁipf@ﬂ@os'to' -3-
phosBh&eSPiFA, ﬁ*o%?ﬁmﬂBﬁtd“@tﬁ(ﬁlB%é@é% | Soﬁ%ﬁ@%ﬁoﬁhoﬁlosnol -3,4,5-

catal yti'c subuni't rms
trlph@sm@tei (tPuE’a)\mﬂtyn élygo@rt@tséecwct megsengegsun ét%ﬁ%%@ﬁtﬂ@ﬂﬁ@s by

dockyagﬁrofég',%cﬁ%ﬂta‘?rﬁg@plee@% g&?a Hﬁfi}@ Fq{ox%ﬁyothe-l;:}ﬁgg%rﬂﬁiﬁld-

ass has on menber, a hete
bindipg tposirg intb aavar?atyad)f)sugrtalnpgcqrﬂyleseﬂo@fmrt atdks plesapedembrane

((Vaéf}ﬁegﬁg@&é%’&aefl%nkﬁ.ﬁ&é@?@&% g}gﬁ &0857’)1%&5% ef%ggg\nnu Rev. Cell
Dev. Riolr €7:815 €100,1))CDfrthe BiaClasd 5:P38Ks, (CI@E&S‘DA PI3Ksearebdigra@timers
com RS b R e B B BB S

regulafst) dUShit tﬂataca%%%éﬂop pBEAYBEEp SN S95y0 MTHACE ¥ B ub-class
receptor and cytoplasm c tyrosine 30 kinases,

has eresfanly n@nnberaa:hetemdlmar eomapdsed aff B zatalydin pdfl OmmﬂlaAsomated
with Prl1 3?5 twrc]) rg@@%ﬁo dgurbeuiﬁggtdo‘lr%g c{?‘ﬁ)gh Yl‘gbﬁ%ndét %?Cl\ I¥U .ng %lochem

67:48 £POOBRISURe Gl apePdrr.dsiol. ade@@meptThdmédlMMams of the
p85/&§%§ su%@ﬁts?%éqa(ie Srcqfcl)nhology (]Sq-?Z) %?n%? S thatr%airtldsphosphogyrosme
residues in a specific sequence context on activated receptor and cytoplasmic tyrosine
kinases, resulting in activation and localization of Class 1A PI3Ks. Class 1B PI3K is
activated directly by G protein-coupled receptors that bind a diverse repertoire of peptide
and non-peptide ligands (Stephens et al., Cell 89:105 (1997)); Katso et al., Annu. Rev. Cell

Dev. Biol. 17:615-675 (2001)). Consequently, the resultant phospholipid products of class |
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Dev. Biol. 17:615-675 (2001)). Consequently, the

resul tant phospholipid products of class | WD
wWQo®IHBA694 PCT/ EP2008/ 067859 -2 P13K |ink upSt/ERBNS/067859

receptors with downstreamcellular activities

including proliferation, supvival, chenotaxis,

cellular trafficking, notility, netabolism

i nflammatory and al lergic responses transcription

nd transl ation (Cantle Cell64: 28 1991).
PI?’KE@g YREERAMA FRFEPIVS Wft%ﬁgwx?\tléﬁ% gellytar aggvncqsgg@yémggﬁgllfer%tﬂon,
surviddl; ehdreckdR9: hdaf #38ing, niotility, H‘féfﬁboﬁ@rﬁeiﬁﬂarﬁ’ﬂng%r?&ﬁ’d allergic

Pl P3 recruit Akt , the roduct of uman

resp@isepHEARALRBION BLEBIE0Y (Gaettievies at r@e/b%%%(W@ﬁb.Egﬁ%bedo and
Wil 1athite 3d5 (988, PafiRet OB 65 A 3ARIY)). I AL acel | U ar

SI gna I ng pat hways |rrportant for growh and survi val

Inm %IPQ' nce% I‘;élg/g\%: 5\% §7(}L?(‘vl%%lth§?1§19ngnahc§1 E%Ue of the viral

oncobléhel r/e\kt Rethe ;ﬂ‘amerneamaﬂe WBOR2) acts Abarnodal poittgon rabmon
of P13K, which often increases survival 10 _through Akt
mtra%gyyp\r,gppglmg Radhwsais igPOEtARd fw&rpwﬁrwa%wva'éﬁ@m @t gl Cell 69:413-
l@,g%n I
423( B&cﬁ{i‘_%gélt %?%ﬁ%\gﬁggg%ﬁg%ﬂgog?g nc@taﬂméaWyQ Rature
Rev. dexpicesA89 Y2000gs Atieosptregniasorn Dfd%IQKath:h@ftah inpoesises sarvival

0 eln )Si t.ol and in s oi ng . antagoni zes P13K
throu3eAK) eirBtoG 1 gt of B a0y PRPRrLaveTS it raToer cf and has been
shOV\FnUtG‘UCS,ur dt'ﬂnlﬂl‘igd'@ Tevblé”qfhé tuthBesupRaRsr {;éﬂe PhENMH-lClQa

i sof orm CA for Akt are anplif nd

dephuom@fncwsm qulpsmlélmps:ltweeﬁpms@poﬁtlm oftthenrrosgelrrmgmﬂddusosioing
has de st r.at i ever al

antag e PRIV bt Gias B AetF e SRR oF B8R Sin.ptoor gpmors. the

genes@tViie (o 10Q idorghn, Ae3dAenaddr PAtEde afPiilexndiaveabeeprotein
descri bed in human cancers. Finally, somatic m ssense

expregsian ofdhair gene mrpm@haﬁateera%moraﬂtt@t@bWia@hhwman cancers.

o 5L R RAL Y o 01 9Bl S SR Bl S ATLE ot 0

comg@léx Bhve bddnadzsciMedd in hiama. cabceérs. U%IIﬁ&oﬁ%b&ﬂé’se(ngéaﬁJ)tatlons in

el s et a Sci ence 304: 554 004); Sanuel s et
P ’K3§?‘nﬂat%ﬁﬁ'¥%§e qeupsiieas plongling E’%W@§§ ha“%té?@ QesSh AR signdicant
freqt:%h@u%’s'irhé‘bvud%%@&%it;%ﬂ I caesnRahgask, ‘Ji’roé’> Métﬁﬂ%d aRd usa

he upstream and downst r eam conponent s of
102: &02362@05)'1§apmemm_\pl i §ciemee 3¥4:5Fe(2004) Sammm aI Cancer Cell 7:561-

tions associ at ed t,h n
573 (RRSHT dhass R g BASY i bfregtBBEn B eRBofiPgto-s Kinase and
the u%?@ea?rﬂ%nﬂ%@Q/ﬁstredﬂﬁfﬁ&ﬂgé%ht@bf fls. S|gdﬂﬂhgl¥)§th5§%y is 6KdI6f the most
4: 988-1004 25 005)). In view of the above,

commandpiegolegors asspslmmwm Imurb@n e4nqeEy ancRriokferatiyp diseppes (Parsons

ot ol N SR P2 Lo Bl senid oy Bk 2 RO PO s 1g0s

(2008lgri vatives as inhibitors of P13 kinase and their use
as pharmaceuti cal .

In view of the above, inhibitors of PI3Ks would be of particular value in the treatment of

proliferative disease and other disorders.

W0O2004/096797 discloses certain thiazole derivatives as inhibitors of P13 kinase and their

use as pharmaceutical.



10

15

20

25

30

WD 2009/ 080694 PCT/ EP2008/ 067859 -3 WD 2005/ 021519
al so discloses certain thiazole derivatives as
w0 ndwobsdess s of P13 kinase and their use as  PCT/EP2008/067859
pharmaceutical. It has now been found that the
2- car boxam de cycl oam no ureg._derivatives of the
formula 1 5 given bel ow have advant ageous
phar macol ogi cal properties and inhibit, for exanple,

WO R0 I e oo Bl EOIE RIS a8 HVPIOR § R Kinase and

their 468 BE BhBImFRLEEH | Vi ty for P13K al pha with respect to
beta and/or delta and/or gamma subtypes in the

bi ochem cal and/or in the cellular assay. Hence, the
It ha§ ﬁBWQ)'éQﬁi%l}?\fd th&tAd baakbox@hfdsSeycialifo uﬁe‘é\rdeﬁﬁ’tmk %f thteQ’ormuIa I
be used in the treatnent of di'seases depend |ng
giverphgjowdaxe ﬁdg@t@gem@a&h@rrﬁ%ﬁoé@glcmiewpsrtt@ﬁ@ﬁd iyl é@raﬁxppwple the
P13 KHRkS {5 hé(t%e)/ c%ﬁ@lsfﬁln%ié:)hlnab%rﬁdﬂl@rprgfe??@?Efﬁese compounds show

euk afém as hem a vera, essenti al
a hlghmegrﬁmm‘;seha@hvlbt fOla'ﬁ@Kr@}ma)Wiﬂbe?@BSt taibeta mdétprcﬂe(tta and/or gamma
subt;&%ts\?rpg%:&@cgemceﬂ gmjfof tﬂg Qgﬁ}lar efslggy( mié?ﬁ: :i;@}ﬁ%%ﬁjkﬁ){f)f formula |
are suit@le, forexanyR, toe lRed(d)he tvdwnemtmfmSE;epees@anging caritie P13
e
kmas'g (;rgggsrgntﬁgr %39(1? p%f) es%gmalﬁ/ogrﬁﬁfgpélvr e%%% s %Jppl%gglérﬂ)r diseases,
Ieukazamh]a$ |ptol;tcgttheaﬂalilera,ressphilajlﬂabhmosytbesrhlat aha chyelofibrosis with myeloid
" het erocyclyl; R2 represents hal o, cyano, nitro,
MetaR oxy, phenyl, |ower alkyl, |ower al koxy, |ower
aI kyI arri no, |ower dialkylanino, |ower dialkylam no

in a trRieApegt NedrpERTig Rl bisities camaponss 3 Tes BP0 by

hal o, cyano, nitro drgxy, phenyl and wherein each
phenyl may be n{?no b y-'Substituted by 25 hal o,

cyanors ni tyN, hydr oxy ower alkyl or tw R2
';\K/t/oge er byrm an al kandiyl or al kenediyl,

substitu
each opti Iy bstit ,by hydroxy or halo, to
(1)

wherein

n represents 1 and m represents 1, 2, 3 or 4
or

n represents 0 and m represents 0, 1, 2 or 3;

R' represents optionally substituted aryl or optionally substituted heterocyclyl;

R? represents halo, cyano, nitro, hydroxy, phenyl, lower alkyl, lower alkoxy, lower
alkylamino, lower dialkylamino, lower dialkylamino lower alkyl, cycloalkyl, cycloalkoxy
wherein each alkyl or cycloalkyl may be mono or poly-substituted by halo, cyano,
nitro, hydroxy, phenyl and wherein each phenyl may be mono or poly-substituted by
halo, cyano, nitro, hydroxy, lower alkyl
or
two R” substituents together form an alkandiyl or alkenediyl, each optionally
substituted by hydroxy or halo, to form a cyclic moiety
or

two vicinal R? substituents together form a bond to form a double bond;
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or 30 two vicinal R2 substituents together forma
bond to form a doubl e bond; WO 2009/ 080694
weFanhasweN8/ 067859 -4 R3 represents hydrogen, PCDRRI008/067859
al kyl, nmono-, poly- or per-deutero |ower alkyl, halo,
hal o | ower alkyl, hydroxy lgwer alkyl, |ower
di al kylam no | ower alkyl, or salts thereof. 5 The
invention may be nore fully appreciated by reference
s to the follow ng description, including the fol|ow
R™ Jepesarty %é( rocgéf‘rﬂﬁwﬁhﬂ'k?('h’@o%nBP'Md?rn‘geréiﬁgW&P lower iy, Pﬂ'g halo
siaker Akyl, Mideaytivwer HIRyL dbwe! AsIMYIBHirRf IolBealRubl | cat i ons
cited in this specification are herein i ncorporated
or saffy these@r ence. As used herein, the terns "including
"contai ning” and "conprising" are used herein in
their open, non-limting sense. 10 Any fornula given
The inueriion May bemereiidly ?@prﬁéﬁf%@hﬂef%gmﬁﬂ%f¢i9WInﬁgieSCFlptlon
mcluéhblt'ﬁé Wl&ﬁlng?@s%@dof*?é(rmst Rt %Hﬁélﬁﬁl@é e&e%;?ﬁgé FRSEe of

as certaln ati'ons or torns. |In particu
brevitys thodiselgsuses afipe ptibliaatipes ¢jteddn thie segaification Awfeerein incorporated
I R, en f "
by el Hfo g PRI dn it P EAB0C oSG e ek ffpPBhar are used
hereipan b@ir greommorslipitiegeatsda.n a conpound of 15 the formul a
I, such a conmpound may exist in optically active form
or in the formof a mxture of optical isoners, e. g.
Any formtlllaegl\fe(mrherexﬁ isintededite remre&telmt eom[&bdndemawmglstrusturnsrcﬁeplcted by
m xt u ncl u th
the sgpgtubaéfqrmbj a ?%\gelL?seg iny \)aéﬁﬁ? 8h%rn?ﬁ.f]g’pa§‘ﬁ:@a&i c‘%r}po’unds of any
formfilargmgnahegéin myhﬁ’velarSyrlnmeltrl‘d enikad aha theeplorsexiét il different
nore enantioneric f or nore

em”&f’@?f'%%%@ﬁe'? ?E'ef"%tror?ﬁ aséﬂﬂ‘é“eéﬁ'c%?ré?oﬁta?%’biss‘&ﬁ%?rl & ¢ GPpgound of

the fétlldM, St 8SofnbelifPiay 3RisHrdpfesiyRicave ﬁ)@rhtcﬁllnﬂthe form of a mixture
structures may exi st as geonetrjc isomers

of OPHRR] 13GBETS: §-Shifelng)yorm gisa taggmimmaixiure ol %&t'cé't'?%?@cﬂ?@rtge"

mixt N8y, |ﬁ<9lﬁd1h@ ﬂle%lé@rﬁlchﬁk@rék laﬁe baH @nﬂs@rés@nf BPERRBANMThus, any given
hydr at e sol vat es, Sy/rmr phs of such corrpounds

formlal @'Wﬁnmﬁ'éés H“F?@ﬂ@@io reg)gaslqﬁ a fasemate (@ie\%ﬁ‘%@ﬁ@?'ﬁt'qnﬁe”c forms,
one & MGrel d"és@&@@ﬁ#eﬁ@f&%@r GREHL er‘%l eﬁk)%ks%%efrle rf&%s""%néf\ﬁ $turds thereof.

I sotopical l'y I'abel ed forns of conpounds.
Furthespisp cedain 9tru<ztb@r5@@|ayc@m5@§m@gmﬁwesomrﬁmm \$iseand trans isomers),

astag&,%é}ge&a@ét%ggoagpgml as given herein except that one

tons are Treplaced by an atom having a
sel ect ed atom ¢ mass or mass nunber. Exanpl es of

Anyt aﬂhlg%/e n%]%ré n% mfe%gieg?o I ?@%ersr]l?ﬁ)?tf ﬁgarégl\s)at&&'gﬂglﬁ%%o%hs of

ntlon I'nc e |so 0
such compounds, and mixtures thereof.

Any formula given herein is also intended to represent unlabeled forms as well as
isotopically labeled forms of the compounds. Isotopically labeled compounds have
structures depicted by the formulas given herein except that one or more atoms are
replaced by an atom having a selected atomic mass or mass number. Examples of isotopes
that can be incorporated into compounds of the invention include isotopes of hydrogen,
carbon, nitrogen, oxygen, phosphorous, fluorine, and chlorine, such as *H, *H, ''c, *°C, "cC,
N, ¥'p, #p, *F %3, *®Cl, ¥ respectively. Various isotopically labeled compounds of the
present invention, for example those into which radioactive isotopes such as °H, *°C, and

"¢ are incorporated. Such isotopically labelled compounds are useful in metabolic studies
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carbon, nitrogen, oxygen, phosphorous, fluorine, and
chlorine, such as 2H, 3H, 11C, 13C, 14C 15N 31P 32P,
WA 89886986 C1L 1251 respectively. Various i sot optTEP1098/067859

| abel ed conpounds of the present invention, for

exanpl e those into which radgoactive isotopes such as

3H, 13C, and 14C are incorporated. Such isotopically

| abel | ed conpounds are useful in netabolic studies WO
2009/ 080694 PCI/EP2008/067859 -5 (prefegably w

(prefgr, iyw'%b 8 tirSRFURN felie spiggi(with. fQ ?%mﬁ%rﬁe&%pﬁ"ete%l@” or

imagfig t86Aniquetat §Gdh &pditron émagsueg tdrﬁ(%gtaprqu@%n l@u §|hﬂ|@5photon
or sin e-

posi tron em ssion tono rap
emisgien $eMpHteddpmag@ahy éfﬂ%%%)dﬂy é'epécyp) of w@ﬁwﬁﬁlgsw%tnawon

assa%‘ R i AloRdclivstieatfient & &%ht@nln pﬁxﬂﬁ,@}éﬁ' arPPFioh Iabeled compound
fadi oacti ve treatment o§pat|ents l’ﬁ@;tlcu ar,

may pg paawulaab@r@qr%ﬁapg@ﬂ'@r F}%T gt@dlggf fy aﬁU|b§t|tut|on W|th heavier
|sotoBé§£l%hré%ddeflﬂémPnEg PP ?Eﬁ%f’d"gér%% thEMellBE advantages resulting

stitution wth heavie I sotopes such as deuterium

from (greater, metabolicestakility diodexsmplaineredsed apeive half-tigveinedupsd dosage
requirr(ﬁﬁé%t%.' IQ&ogiﬁ:Elﬁﬂ%%lgé‘Egﬁeﬁiﬁk{?ltllliglgrﬁlteﬁ"ﬁ)éri éﬁ progﬂf s thereof can

exanple 1ncredsed I n vi alt-11r1e or reduce gosage
generalylier mapared by Icsaylog|ouaihb3pr¢®uer®oh|$mmumdsa sghetigs ©r in the

ve r f . .

exa pones %rﬁdefgfgggr%g%r% @%ﬁéggdu%gﬁw%?/ sruggtgatlr%eg ?e&\% )é%\(/é?lgglei |%otop|cally
labelet eemehefoe s non-isstopiballylfbedadirgagest. and pr epar ati ons

descri bed bel ow by substituting a readily avail able

isotopically 1|abeled reagent for a non-isotopically
FurtHea,kEEIbeﬁlut‘ cragiinheaier |§dﬁ@ﬂ5es pohistlaty tiéwsriwh t(ie. e-ayi BY may afford

to rticul arl deuterlum
cortal} Pisr Ao fie VAPl GbR ap st T ST Be/ bl el ity T PErRle
incregs&RinalivoRiIaINg bt Fedsitéd tbddge, re§j @Fenteriddl n %rbm@aﬁemerapeunc
in vivo half-life or reduced dosage requirenments or

index. e goesrsierdithatidsuieayayn this CPW&@)JS rqqarded g avkeigisnt | inthe

compdimbl Hed BFrhyB (TR EshceRdtRRtofsBcH §9@é\‘/‘1§rd|sé‘t%f>é‘ speC|f|caIIy
substituent in the conmpound of the fornula

deuterjiecnay b definagrbysthe Fﬁoépﬂ*fé%rvic@mei%@tct%eTh%ﬁ%Bu *ﬁP‘@mCI eymchment
feqctoﬁjec\‘éI @éd%relmeéﬂg tﬁ@ﬁdtl@%tvpé’ent e |éo‘§(§H|@le§no%HEé ShABR natural

factor. The term"i sot opirc enric hnment factor as used
aburanes of averasdiedrzotora.ilfa pdskituent infreconsprundiaf this invaatinnes

denoﬁbddéd?gnmt Mcﬂlconl%guﬁtp Hé‘éjé'rp Fs%g)%ﬁc @nrﬁﬂﬁ%bf fa‘éfé)r 'fcﬁ%tagpﬁe&gnated

substituent In a conp nvent I'S
deutefamoaitedn dicaftleast 3690 (:ii;’cﬂr%d@n’;wumdntmsoranom sbeamu cteSIgnated

' £ o d
sou g S0k S L35 R MBI LS 4 25
deuterauzin |rx¢emogatm)h§:dat leche UD @0 (AT adaantgriunatncbpasitiodD @D 16608500 (82.5%
{ 4500 (67. 5% .
deutfyfth Fb R RESR SRl o8 0% o i tGo(SHEog ALlsest 633 05%
deuterimrrmorm)tat@n) ,at wast e466.7 BHOD dé@arimoirdrpteaticar), atneast 6600 (99%
ncor por ati.o

0 % deuteriu
de“t?rﬁ% 8W8f?t¥9ﬁ§ Oré’i 'elaétaiﬁi?’?’gﬁ@g %ng%t@['“'aérﬂﬁoép‘?rﬁtﬂﬂ”) In the
compdlnas bﬂl‘n&i |h@éﬁt|,onainy:aﬁﬁﬁhoﬁg%m&l(}g/&%lgiﬁtdo%s &lParticular isotope is
i ncor porati on east terjum
meanpt{g 6‘?‘88?96& |38}ﬁffab§>r'8%tpp? 85&3 %3?@%@9@%%@8@%?@ JrRen a
positionG® Beagtb@Bpecifidally BE"H" or "hydrogen", the position is understood to have

hydrogen at its natural abundance isotopic composition. Accordingly, in the compounds of

this invention any atom specifically designated as a deuterium (D) is meant to represent

deuterium, for example in the ranges given above.
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conpounds of this invention any atom not specifically
designated as a particular isotope is neant to
WO eppesem any stable isotope of that atom UnP@BEP2008/067859
ot herwi se stated, when a 30 position is designated
specifically as "H' or "hydrggen", the position is
understood to have hydrogen at its natural abundance
i sotopi ¢ conposition. Accordingly, in the conpounds of
this jnventi aton1s ecificall esi gnat ed as
Wheg gefeEinadmaPh ?Orl“%” eh h?rS %‘ieecﬁf’x ld1 8PP@&{“°P%¥ from a st of
possIASFEcResi fr 4 BBedifi0RFiableVie ﬂoﬁhfé‘ﬁ@ed WRIePRINE B for the variable
PCT/ EP2008/ 067859 -6 \Wen referring to any formul a
appegrijefisgpeheienn ether wedecvhesa apfarigbigAPPeeisI meredbaeerce, the choice
of thé ESé'Blé’s frbrita YecifiBe st |§’ir\%e?@r%‘én$§f therchdice F?)?fHefép%@les for the same
vari able is not intended define the noiety f t he
variaplgrglagyyhere phedemip evhesearee er mpre ¢ ioedll %'ieo@nevaiéﬂ@reésms in
emb&ﬂhbﬁ@lc‘ﬁ ARk a%?% ﬁ@@?b%‘:& beld¥Ec&od Iac%? V\Flﬁea more
specl es ron1a speci Ist 1Is |ndepend
specifiesictirition, thircleggivgite s niase praferredhambsdivwent efthe invention,
resp&!ﬂ%gl\{ygere in the formula (where one or nore up to all
no jeneral expressions in enbodi nents characterized
as preferred above or below can be replaced with a
def
wefSPlE iRl ar BobpS et e s MRl BhGupy o -
smglé@oh‘\beum talmngjda Gala)l ‘A compdundy doeomgi@xnidde trexdi(é. g)lnlaspharmaceu-
es the sin
2 {5RERINE) areafar RS edmpghd it fastlindofadl RBteon i present
exclude that (e.g. in a pharmaceu- tical formulation)
of t e formul a |

The ?ﬁé?%gg%gpgn%gggﬁiuﬁg Pq{ﬁeorg reltgy Bl?ar@@ﬁ%g&ﬁﬁ%g@%%{atble salts; such

saltsT=P& Ridven In tBé Geldr ef erabl y pharmaceutically acceptabl e
salts; such 15 salts are known in the field. The

foll owi ng general definitions shall apply in this

The ﬁ)ﬂ&ﬁﬂnb'g@ﬂéﬂa@&eﬂdﬁlﬂn@%ﬁal@bﬁﬂy M R spRefitdticRdunlesPbtBBRse specified:
(or hal'o) denotes fluorine, bromne, chlorine or

iodine, in particular fluorine, 20 chlorine.

Halogh ?M‘I@;&%ﬁ&fe% lflh@l%éi”b%mlﬁe At iR cﬁ't(? e, irP H%ecfﬂﬁr ldfnk,

bstit ut by hal ogen ~ (hal ogenal k can nono-,
chlorjngl Ylalogenisebstliwied genms etd nmeteesosmmalbyle;uast&wgd by iatogen

(g O AP KPS0 IR ¥ s it ogen! 25

Car bon contai ni ng groups, noieties or nol ecul es
contain 1 to 7,.preferab 1t nor e refera
Hetef gt 6 g PRI Gghn 3nt By fiagiRe sIrEEoH R B3N ). oxvgen
(O) oneufwys), i padcliannitogdérai ning group or noiety wth
nore than 1 carbon atomis straight-chain or branched.
30 The prefix "lower" or "Cl-C7" denotes a radical

CarboaVddmdaiHihg §rodps, inbietisslbM@loRciiBX cOMBNOS to 7, preferably 1 to 6, more
preferably 1 to 4, most preferably 1 or 2, carbon atoms. Any non-cyclic carbon containing

group or moiety with more than 1 carbon atom is straight-chain or branched.

The prefix "lower" or “C4+-C;” denotes a radical having up to and including a maximum of 7,
especially up to and including a maximum of 4 carbon atoms, the radicals in question being

either linear or branched with single or multiple branching.
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especially up to and including a maxi num of 4 carbon
atons, the radicals in question being either |inear
w@eoobnsmeehed with single or rmultiple branchi ngpCEAEP2008/067859

2009/ 080694 PCT/ EP2008/ 067859 -7 "Alkyl" refers to a
strai ght-chain or branched-chain al kyl group,
preferably represents a straight-chain or
branched-chain Cl 12alky1 ~particularly preferably

in or branched-chain

represents a stra t- ch
Alkyjl re,fgqskt9|a str[atqht @Q%fﬁ‘{?l Qranﬁ.g?ql.'(jlpam @{kHWrOUPr prgf,erably represents a
strai¢RhBh AR YrancRed-ch8iRG. 861, pakicuRIHY ‘ppéfébébly rBF@@é‘ﬁ%'a straight-

n- hexyl , n-heptyl, n-octyl, n-nonyl, n-déc

chaimor brabeiad-chainIG byl Fonaxem P, matihcinls n i dsceprieRden-, iso-, sec-
or teﬁ'_b})ﬁﬁftlyﬁ Rerif! rm’llex%erﬁ h%ﬁgtyl R: o%fermony\ %od&gpﬂydnd@m n- dodecyl with

. and’ i so may 'be ubstituted
partigiiysarefieranse. gl\@@éﬁrmezthw efby sn-prapyhiso-prapylead n-tyuty! aamdeso butyl.

i1y o LS OB ST OB b
Iimite@tolhyatdxyl alkay, bdlsgerbanchaminos An eyampletad asukglitutedralkyl is

trlflufr)éﬁk'gﬂiyf 8¥/ (?éf@f]lr(ﬁaqy aqlssout():%g sutB zﬁu%?it(aeélxvcﬁré&(%rsg}l of such acase is
the n@cadaﬂg)(dal)(yl):majlaﬂkyl ysljch es galkynr)atyhgdprom)l cw(alkylp-cpq:tgtbutydre g. methyl-
oyl QBEgRy Py D UP SRV B SRS TAEY S ahih ISy okt moiet

|ncIu6e§)§ér‘|nqi‘n;at-ﬂypél of)aittsﬁfutllon @a@ern%e.@l k—)alkyt:(‘iwclcxa?dykyhri:h S?J ¢hr|1€ﬁl§yl
1-ne C Cl opro . ot her X (0] C al K
cyclGpiony. At et B Elea o & 4 pibsh R s fog R cycloalkyt

such%scdnkaa@yabwbwl &Y Cl@@}@&}dpropgll 931 Q@ﬂ%ﬂ %ygsrbféadtﬂwkyl with from
Cl-Cr-al k i's preferably alk

and inglufing; ti’ By 'E‘@U‘Hﬂgﬂ @Fﬁiﬁa@'%&w a%'@?'é?'ﬁﬂlwofe‘lﬂeh‘?%g 4,
and is MBI MBankhb: FBférdohg syt is &@I%h'a‘é -bigase@butyl, isobutyl,

branched; preferably, lower alkyl is butyl, such as
tert-tyiyh RroPYl, KUSE-ASURIOPYIi s d1RESAY: e”lyéP'E Pns{argly "‘pﬂt%yl
such as n-propyl or isopropyl, ethyl or preferably

nmet hyl . Each al kyl part of ot her %roups l'i ke "al koxy",
Each ijﬂ@@ga@ﬁ Riper grougp ks yadkeaxls o nglkoxyatkyl ng@xycarbonyl alkoxy-

pyk on | o}
carbff %}P a?&r%}fédlfomﬂaf‘%lé%énlgﬁém," é(lls%l m,n% 5@6%&%% shall have the
samerg@aning agslederdmdiib gk aboveteerdioned dainitdroofedkylef i n| t i on
of "alkyl". "Alkandiyl" refers to a straight-chain or

branched- chai n al kandi yl group bound by two different
‘Alk&adiyt mefatsoiom $tmigrhehmnicmtbyanched-phmﬁ atkalodiyl grepp ésemt by two

. h br d- Cl. 12 al kandi yl.
aiterghf Edidh 2fatoe B BP ardigiy St S0R fheoterts o RirgRREIRR ar typnched-
chairbcall’q}@fk@ddllgh@amcaﬁrlﬂnfﬁerabltkaémeyént? é((stra@}ﬁamzlireor bran(::Lhed-chain
t n - - ) n | - - -), , .
Cro AR 4R ST TedRaf (EHED, T 2-eara O b tnedi (¢
CH(caﬂgql? 14,4+ 1,21, £3-prdpadrediylarftt Dut, anzadn 8.1, %ntbn@@iflt webbaticular
erence given to net handj 1, 1- et hanedi

prefeie@ee&'YF‘a{ht@dT‘?tha”dly'31 PrORRIRSY] ¥y| fi.2-ethapedigl, é*n‘é"&P%ed%d 4-
butandijienedi yl * refers to a strai ght chain or
branched- chai n al kendi yl group bound by two

“‘Alkenediyl” refers to a straight-chain or branched-chain alkendiyl group bound by two
different Carbon atoms to the molecule, it preferably represents a straight-chain or
branched-chain C,¢alkenediyl; for example, -CH=CH-, -CH=C(CHj;)-, -CH=CH-CH_-, -
C(CH3)=CH-CH_-, -CH=C(CHj3)-CH,-, -CH=CH-C(CH3)H-, -CH=CH-CH=CH-, -C(CH3)=CH-
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di fferent Carbon atons to the nolecule, it preferably

represents a straight-chain or branched-chain C2.6
w@bdoensgdyl ; for exanple, -CH=CH , -CH=C(CH3)-PCT/EP2008/067859

- CH=CH CH2-, - C(CH3)=CH CH2-, -CH=C(CH3)-CH2-,

-CH=CH C(CH3) H-, -CH=CH CH=C§t, -C(CH3)=CH WO

2009/ 080694 PCT/ EP2008/ 067859 -8 CH=CH,

-CH=C(CH3) -CH=CH-, with particular preference given to

- CH= -, = CH= CH=CH- . Al kendi oy
CH=ElTns Gl S Tttt PACIcud PSS RYF - GHAGHHCblza-CH=CH-
CH=GAL WIRSrRE| ﬂ’fay%rstulbailthbédscﬁwét%s@idstedmnOCyC| ic, fused

pol ycycllc, or 5 Spiro polycyclic, carbocycle havi ng

from3 to 12 ring atons per carbocycle. Illustrative

CycfoaMip! @%erto Qiéﬁiu%la&}ﬂ pr‘TlQIHPs%turﬁﬁalduF"l%nB&%hé %éé?]% ycllc, or

noil eéties: cyclopropyl, cyclobutyl cycl’pentyl an .
Splrcz:mlmyghmmrbocm}@ h@‘ﬂhg(frpmrfatp Beringnatams et garédcme lllustrative

cranB5 ] GHCERy AP Al RSN SIS 2 SRR b,
cyclr@ntyirand cyltloneg) dhickoatkyhmag e Lesabsititute dorosubstittedaexemplary
; t t th 6
subsfiy @ ar plvdehn Mo BB o™ T er ani y i th 6 10 10
ring car bon atons, such as phenyl or naphthyl,

N e hen stitu or ) .
Ayl Bl RalePRRO hamBFais MRy sRer LTS b ‘f%g%?@@z& arylis
prefdmlslya ap ragfrfﬁajt@bwﬁtymutros td WOrisgBsrbbh u&:cnis;: monél @m@damtdvmh 6t0 10
. sel ecte romtnhne rou consi stin 0 unsupsti tute or

ring qasbQn, glomsy aﬁ!féb@%@ieg%%'pmp&hyéé’r%‘@ i s ay'bg\r Yomay be
unsu@§ﬂn@@uairIsubwlﬁté@lby @h8 Yk mose! Pref@fabBy i @) theieDthore preferably up to

oxopyrrolid , .such as oxopyrrolidino,
two sgbs%tpe%‘tfs krgqepﬁg}qdqrgly,smeﬁggd from the group consisting of unsubstituted or

subsatu%ﬂﬁétérgcy@%% lEj)ék&rméﬁrtféﬁd\/\‘/j'e@,izféolalIysdrﬂlﬁ;rlal|(§1ﬁyl such as pyrrolidino,

-pyrrolidino, tetrahydrofuranyl,
oxopvﬁpltsb%rguph a@:pxwroawnw Gy Eaaksyliryrieldinyl p2,picdiH GryE7alkylpyrrolidinyl,
Y Oc.-

SUChgquZgg df"Ld‘ dér%g(@ﬁ gk}ﬁ{blﬂﬂo t&@ﬁoﬂo‘ﬁjrgrﬁ}p tﬁllo%ﬁ%+ﬂ[<?o% .

alkyl[aymmlldln'yh@mmlnyl,c§31.-©77aI5yI|Q|@ﬁ@g4hylamggerqﬁlncprpé:gwihlrio(m@stituted by amino
tAIt | .

or NGBS, bt BT s RO ISt o A PR mBinitlweg ayramine

unsupsntuy@dmi\l -lower dlgyesubstitkiet mlmaeldmzll bmJ,nerH phiog icadbon atom, pi-

oro L APIE R FSab USRI A5 B Somgin o 5.

dioxdthiGmotphotihdaBeyH- a’lhyl,rmm@o—mﬁdlkwm G}J—Cralka’noylamlno Cq- ’C7-alkyl N-

C-CeakgaTRYP O Sy RETRTY 67 RV N enogr NN-6H(Cr-Cr

aIkyI)éJ;éﬁéi;r)wo}ld}iCbatl?ﬁalbk%/ﬂ, CGC7@ﬂ<aabkL)4flnyl C1 -Cs-alkyl, C4-Cr-alkanesulfonyl-C-C-
y " -a sulrtin

alkylphegyl, Qﬁ‘éﬁﬁ sﬁ‘Pf‘Bn‘i(?It”g: éa'% %?'R?Pdlobﬁ@rﬂ?l] “PhenyhRE Fyno- to tri-

[C1-OTIHIIQ/'I HaQ) éﬁd/or[@anéﬁn@hw Cst@l-@CE@)@ﬂk&Dfn&)éabeh q1ehenylkyl and/or

kyl, "hal d/ o
hydr@gyéﬁ)@jcﬁﬁagﬁglhw hal@shyég»@ylé)yvgéplkg;)?y (I)qsf?gr%@lkoe% lower alkoxy, (lower-
alko%y')JOV\[e@ﬁTk@%y -Rvier aikdRg/Halo- chm%mzsw p%nésaf ﬁxﬁmtﬁﬂbi@f Iphenyl- or

ydroxy, | ower al kox | ower - al

naphﬂ?%&%ﬁr athoasw»érmm%O«&zﬂKQXWBWGFa@'k@i@quxammnzavlréwy‘aphthoyloxy
formxlflf(‘bﬂoc): arﬁﬁoa{mﬁ%%» oPNQ‘meP(QQ @m&%ﬁﬁﬁgy@ NgRYhoyl@hino, Ci-Cr-

-1 ower al koxy; am no-

alkan@u)é@nydﬂrklamgﬂrw; ongy@n alkgxiosarboma,she holyemykyor naphthyl-lower alkoxy-
carbonyl, such as benzyloxycarbonyl; C4-C7-alkanoyl, such as acetyl, benzoyl, naphthoyl,
carbamoyl, N-mono- or N,N-disubstituted carbamoyl, such as N-mono- or N,N-di-substituted

carbamoyl wherein the substitutents are selected from lower alkyl, (lower-alkoxy)-lower alkyl
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30 fornyl (CHO, am no, N-nono- or

N, N-di - (C, -C7-al kyl )-am no, C, -C7-al kanoyl am no
wWE10000806d kanesul f onyl am no, carboxy, | ower al ROKEP2008/067859

carbonyl, e.g.; phenyl- or naphthyl-I|ower al koxy-

carbonyl, such as benzyl oxycgrbonyl; C, -Cr7-al kanoyl,

such as acetyl, benzoyl, naphthoyl, carbanoyl,

N-nono- or N, N-di substituted carbanoyl, such as

and w{s'é’%‘y?'éwgéﬂ&N%ﬁ'@@ﬁ?é%ri@ﬁéfﬁswﬁf‘%%&% g aikhio, Shonyi-or

nap h&ﬂ I@é Itloﬂblkéllk 13, 29/ Q@% Ithio, lower alkyl-naph-
/EP200 /0678Em-9 and e/drox y- I %\%ﬂ aIy yrnap

thyltrg% halegsn-lgad!imercapioe syl (-Hesdaloinsr a|kam%?u¥fsnwyn>hemyb or
aph@rﬁ@-@bﬂlfdnyprpheﬁ‘}ﬂp&tr{b\blhmﬂll %WePQFRFMhIfor@T aﬂ@%éh’%éulbﬁ%ﬁalogen -lower

| ower al kyl"- phenyl | ower al Y
alkyl$u+§9nvlh'ﬁleph asatrlﬂg@ﬁmletiw@fesdfqayll muferaptdo. benrasy f()n'oswp;) azido,
} I } I 10 }
azidd- @‘é\’%/ afklyf;r@Qnap II§/ Pﬂorno k aI 5 Ra on(%/}f}{%urféﬁ’\b §190%hono- or N,N
di- (Capwllwh@nsfarswlfrmlyolhollmukﬁqefh-thlomrpfwlimﬂu}fpeyjl ¢yangland nitro;

wne B S ASRATEL QSRS 9008 v sve o

stituezd pe pardbf § salzstitlcamb dhsu bstlmred@kyal(wams:suﬂ s‘tmmytljted aryl, heterocyclyl

otc. bl %@B*erelﬁx ggge(ﬂ unstuﬁls\ht[}lfed(%ﬁ'spgstﬁ&g? ?g%xila,or #d %ngxdé) to three,

nor phol’i Nos ronor pholinosu cyafo
prefemalily d;or ZMSthma@n@émmxdanSGImdm fnglrin r(adad $lald-lnwphazlklijsuch as

X ment | ned above .as su

i o R o RFO RS e 2. RS oy B NP cfer B8R ancror
Ci-Cgalrah vyl draidoarisrd,, caiedh gt peeehkbxyiddreingl, c%ﬁtﬂo@heybno and/or sulf-

Qereln) is itself unsubstituted or substituted by one
aMo¥r nore, e.g. up to three, preferably 1 or 2,

subst ituents i ndependently sel ected from hal o

al o-1 ower al kyl, such as _trifluoromethyl,

Hetq;rmglybr@fs;@yto ad"zqtqgcycé f;nr%cal KRt sa&tratﬂd |(|_— §@ rrxlp%\m@r highest
poss%’lé‘b(um@&ddf%anu&ate@ao@blg%ﬂbfé P tﬁg‘rlﬂg(s))nbétﬁpate&élr ;pé?ﬁeYiI'y saturated

| ower - al koxycarbonyl, carbanoyl, cyano and/or sul
and Iarm@fprabhwsa mlqe@@m@:ytm bropdgreaspestef aﬂmlevw@e;myphc tricyclic or

splroﬁﬁ'ﬁl'c‘?@be Whas éeftdé%lﬁ%&éﬂégra Iy £ @’nﬁﬁt br@?er%l?%?éﬁO and most

conj ugat ed "doub nds
preferrahﬂg 63y B, ringattomait werein oparar inzdre yorsterablnoeeito fand esgecially one or

two (% Ventrﬁgﬁé%g‘@ Fls%%’c%ld b%/ 2h tler%a?onprtﬂgggﬁdlﬁ@ ﬁﬁ@b;e?%ra?l@%aving 4

tri'cyclic or
to 12aasbdwsstly:5 tod rﬁm@ atoms €T hgr Iﬁtenoajm}lly rddltzd (ll@eromzxsjyl) may be
0 and nost

unsu§§ﬁH§ed or Wﬁé?élttﬁteg m)ro(ree espg(? %I? ﬁr ospgst{tgerzr}tgmdepgndently

seledtspiomehé grcrmlpe:onslstnigmf tnasbmltuent@deﬁnedmbavefmepbametdd alkyl
a _heteroato bondi ng rin refe y havi
and £ s o€ BERPE Yyhe RugRe PP Sreo S e D bl B,
imind(alHg, adnlnbhg\ﬁlﬁlf oy Cruyther, n‘%}{erb@/cw&s&iﬂpéélbﬂw& ﬁdtefb"cyclyl radical
substitute one.or nore,
seletib Epm e ARCUPIoRRR MR 9IS 80 daHingin cheigigagy. tieny (-
thiopBOfyd), Sirbing, t@fraﬁ}hﬁof‘ég@?ﬁyﬁ mﬁ@pﬁﬁﬁylﬁﬂ%nﬁﬁ@r\w |§(§1fenzofuranyl

substituted a fromone or nore of

benzpBraRy qhgorgﬁ%t%yﬂ QETRI: PSS (P O GERT B T O2Y), Thidaz-

olidinyl, benzimidazolyl, pyrazolyl, pyrazinyl, pyrazolidinyl, thiazolyl, isothiazolyl, dithiazolyl,
oxazolyl, isoxazolyl, pyridyl, pyrazinyl, pyrimidinyl, piperidinyl, piperazinyl, pyridazinyl,
morpholinyl, thiomorpholinyl, (S-oxo or S,S-dioxo)-thiomorpholinyl, indolizinyl, azepanyl,
diazepanyl, especially 1,4-diazepanyl, isoindolyl, 3H-indolyl, indolyl, benzimidazolyl,

cumaryl, indazolyl, triazolyl, tetrazolyl, purinyl, 4H-quinolizinyl, isoquinolyl, quinolyl, te-
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i mno(=NH), imno-lower alkyl. Further, heterocyclyl
is especially a heterocyclyl radical selected from

wo bmogswep consi sting of oxiranyl, azirinyl, PCT/EP2008/067859
aziridinyl, 1,2-oxathiolanyl, thienyl thiophenyl),
furanyl, tetrahydrofuryl, pypanyl, thiopyranyl,
thi ant hrenyl, isobenzofuranyl, benzofuranyl,
chromenyl, 2H pyrrolyl, pyrrolyl, pyrrolinyl,

trahy{% 1o oI IIyg,i ANI¥ irorp dawweca&;ﬂgéq&Qw%%gllpgj}égpp%lww benzofu-
ranylt Bibéﬁﬂifﬁ(ﬂanyl' §@r§£&>‘trﬁé&1e¥1kf| dblehotRidphatyi, phﬂ?@ﬂ’dzﬂ%ﬂ'naphthyndmyl
i soxazol y yri dyl yﬁyrazm Iragg/rlmdln

qum%aﬁ/érququwimyl Fgut;@‘zgltr] yqnnobnyw, rmh carbqﬁg}ybwﬁq p@,rpollnyl
phentah’[rﬁﬂﬁ’l'&/pagllldlﬁwl permlﬂﬁopﬂnaﬁt%lmypmﬁzér{yl %@ﬁz@ﬂ%}l inyl,

i ndol i zi nyl, "azepanyl di azepanyl, especiall
phenptiiazinyizdheapxaziny, %rQMQﬂWI'SOCQF@meIC?romQWYH@IeWO[" 3]dioxol-5-yl

TRLY|

ot BHTHLIE SRl UGB Y oach DORES, Kicdkd bl fiuted or
substitytasiobyone eremy®, PEOYADIS0EI2 tmeler/@ﬂsamgsmte(se@st@d fl:om)those menti-

t t 0 . : )
oneddgebg)gﬁ% %@Bgﬂﬁ{&% alryl agtd{ogﬁr)é g@igﬂﬂ?%&ﬂﬂ{l? fogce)vr\@gfsbjpstltuents. 0X0
(=O)rfaiwlar,bodylt(e8)wﬁlmpa=rw-ﬂ), mbewrm\telmatkghenyl ,

di benzot hi ophenyl, phthal azi nyl, naphthyridi nyl,

qui noxal yl', qui nazolinyl, quinazolinyl, cinnolinyl,
“Aryplen? chferglto ao ary graipyounbéd thecaolbolle mid an alkyl group, such as a

meth&ﬂe ml EFHH%: H@féra?l&{pbgig%{/l’or%eriﬂg;di n?‘[ljcljlsir benzyl. Similarly,
cycl@&lﬁﬂatkbl add ﬁé’tbrod%ﬁn@eécﬂéé,dﬂfé a c?&lb@ﬂiﬂgyéup hu@ahs eieRYlecule via

chromanyl, benzo[ 1,3 oxol g
an aljgylgr QH%?/rcﬁ Betﬁ@ﬁ‘i"ﬁif"lgr@fﬂ'mp%dﬁoé §/Molegyiervigan gllsgroup. In each
instah8&li P! I%t@r%b&@}{luéﬁﬂ)l%ﬂ@w St Sy Ghay SRSkt Lk @éﬂ‘m@ﬂ %b@\r/e
more,” preferably up to three, substituents selected
fromthose nmenti- oned above for substituted aryl
« I . .
Tro R in )86 RO RD B LR and M I v HRREL b SRl s the
delayablqyrbgresgion Af g ldisekge Or diedrtars t o an aryl group bound to
the nol ecule via an al kyl group, such as a nethyl or
et hyl group, preferably phenethyl or benzyl, in
“PI3 pimiaké mﬂcﬁatebeﬂa@dses SeErbdz(MIIy)PBK(aymlaoadzd(grtbaldle}ebsem dlre especially

het :
such (ﬁ%)(?r oci p{p%arlr?gﬁgtg%@l (\%\égégg gr%elécgﬂtg(ijr&) ocg‘iégqr more symptoms,
deIa;QbﬂbI@ oh@etrmi aldisdake, erioet@mberavy ar @tﬁn;ﬁéﬂe}ﬂur@fr@mra dlbétase) to the
ach_15 | nstance, het er oc cIoaIKY
|nh|b5||0|w)|f aﬁ?ﬁ@ kﬁés%%gggglﬁmg@bggn QEPY ﬁ)h&d%@re among the dlseases to

be tredtt@2dspebklly pridfifekdRe djcapdy s RGtdsCuiniBF G%@éﬁdsV%)Jkﬁé?ﬁlas
therapeutic treatnent as well as the del ay

polyqyinsania ¥8idp ASENtig! tmm&théﬁ“%a@ém}@ﬂd'bﬂﬂs M@Wﬁﬁ%’s@etap'as'a
may BEGh&ieRofli seases” (especial ly P13K al pha nedi at ed

di seases) ‘are especially such disorders that respond

in a beneficial way (e.g. anelioration of one or nore

Saléy{\rﬁg‘ﬁmmt g%@%t pgt 5&%“9 éofogr Ar g'sﬁﬁ ect)fgptt:ei]rgbe present

orary or conp e cure roma di sease
aloné ahintikiugnwitl frae Pe@pRrimheidhe épeits ladrdyare pinéfbiablyorhaofaceutically

acceplla%tg%a?tha&gc it a?g%rﬂ%ea,hfgr &a%ﬁag,eass éc?d addition salts, preferably with
organic or inorganic acids, from compounds of formula | with a basic nitrogen atom,
especially the pharmaceutically acceptable salts. Suitable inorganic acids are, for example,

halogen acids, such as hydrochloric acid, sulfuric acid, or phosphoric acid. Suitable organic
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be treated, especially proliferative di seases such as
tunor di seases, |eukaem as, 25 pol ycythem a vera,
we@s®ensicad t hrombocyt hem a, and nyel of i brosi s »ET/RP2008/067859

nyel oi d nmetaplasia nay be nentioned). "Salts" (which,

what is neant by "or salts _.tiqereof” or "or a salt

thereof "), can be present alone or in mxture with

free conmpound of the formula | and are preferably
acids?%%hgngcec;g):o?(gjg%%qsggg gtﬁ %eallb!ég%s :atéﬁurggrlil(ggcé%lr %%th%rngulfonic

acid. md?fsﬁ)'la'ilbh)brphﬁﬁba%ﬂéﬁﬂws@i it Is%cgﬁéﬁsibléﬂ@ &5, pHab@Beutically
ounds of formnul a with a basic nitrogen atom

U”acégFﬁféE'Pélalt? f@Wampé@ RisEdeR ‘i’rd%ﬂr?ri}oréﬁeﬁf’%ﬂb?'@%ﬁ!'q gse only

phar§'dbétﬁféb® é&%b%ﬂa‘ &R G fee bRpolis é‘ré%l@yed (Wﬁél%gé‘dbllcable in
aci ds, such hydrochloric acid, sulfuri'c acid

the ferRbeiTHEr m@c%lpal PreRare g se. andgtamez:awg@tm 08@@9@ |n view of the
closd el .%R%B%P\%ﬁﬁﬁe nox;leé c@r‘ﬁ?&?mﬁr iR rfre@ 8m aﬁ(f‘fh%gém th€ form of their

aci s or sulfonic acids, fumaric acid or -
saltsmatiiding ihdserdais thadicdn bFoised g lirieinmdiaies. peréxampé indhe purification

[ [ :
or |d@ﬁ+ﬁ|89n¢b%t J*ﬂ}ee h(zv{il 0891p?@f&éggﬁb%fgregﬁéﬁogpgiﬁg%%%oﬁﬁ‘(]jé Mereinbefore
and lpaaremlaftexrlattcebe ufdgrstobd mapefetring alseto tbekgrresponding salts, as
y acceptable salts or free conpounds

apprggpr% errpﬁ%y‘g éﬁ%\}\here applicable in 5 the form of

pharmaceuti cal preparations), and these are therefore

ose re

CompitR e raBE AT 9 S Pain I caf fob RS Brprar & B g parts

for thef confighdd admihlstratiowhétdi Neorifame of #ld Brhtiatl afaa ddenbination
used as internedi ates, for exanple_in the purification

partngF (g-gret PIPIALP G caPlaiNed bRy PIOIRISBRAdS as a‘i'??rapeu’“c agent” or

“co- arg@ﬁﬁfrﬂﬂf Be bAmiliGelddafd<RIBEMYAR tesHhd BRE Y 8eparBtbly within time
hereinafter is to be understood as referring also to

interygde e@@@q@g@/yﬁjﬁ H’gasgémesmteé\éalqgll%wlabme,ogp'g)lrg;ﬁlgn partners show a
coop%?‘a‘?ﬁg' €hlsynERNALOMNE &irBlsScb AdRlihie5tian’ férxégmblned

onbi nati on I'n one dosage unit form or a kit of parts
admﬁnﬁtraﬂw oott’bu ke chs autilidadi areiatare meahtehoeenaomoamMIntsfratlon of the
[ . Q. .an
sele&?ﬁcéﬂ%r ug aéa@%gfoaa (r%gm%bel echa Ed Fégr of éa.egj%tpoa%ggt), and are
intentieth € inpledé treatgem régimend b Wiich dgeayeh)s araynobeecessarily

d d th t
acm BTl Bl s St e kBt PElSacts e png term
“phathaseutica®ombiraitivat 8s aéédDN%rbhaheéri%Ga croabitiastiresults from the
artners show a cooperatijve, %nE%KPg nﬁlgl stjc effect

mixi GORIYRING e AN SPe gtstllvgdngrgp ges both fixed and non-

fixeddOMPHatbh@bf BB acVe ﬁwgﬁadﬁén@ TR tér Hixe@EoMiRAtiormeeans that the
meant to enconpass adm nistration of the selected

active inesediants on g pa FemeeURdT oS iy | endsasp@bination pesgngr, are both
admihf3 r@&’to 4 Bafent RirRAkhEMSly malﬁ‘éifcaﬁ%f%oslﬁgﬂé @ﬂﬁz%r h8sage. The term

I ncl ude treatnment regrnens 1 n eagets are not
“nonrfe@@lmblhytloradneanssthetrtéa abijver ingredigmis, ecligecogfpound of formula |

et ) o
and gg%ph%ﬁéﬁ%%\%r é(;rg cﬁv@%{@g&s 'tc{]%g%t?—%z ag ggggrate entltles either
simupargeshuisly, d:dTm;Urreeﬂyubrtseqﬂerﬁmily vith no specific time I|m|ts Whereln such
administration provides therapeutically effective levels of the two compounds in the body of
the patient. The latter also applies to cocktail therapy, e.g. the administration of three or

more active ingredients.
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m xi ng or conbining of nore than one active ingredient

and i ncludes both fixed and non- fixed conbi nati ons of
wo bmoagiepd/e i ngredients. The term "fixed conbi PEL/EPI008/067859

means that the 25 active ingredients, e.g. a conpound

of formula | and a conbi nat.ijgn partner, are both

adm nistered to a patient sinultaneously in the form

of a single entity or dosage. The term "non-fixed

conbi nati on" neans that the active ingredients, e.g. a

conpound of fornmula I and a conbi nation partner, are

In pré&RtrBd @EHBoRiInSdn®d, @ehidHard pPa¥eireMinddpefP@y adoe@NElyldr@Sany
ei t her S|nultaneously‘ concurrently or sequentially

combipations sgb—@@mbir@tlpn tgé I‘]Vﬁpfﬂ(g] relites 6 heaegungef the formula |, in

free %Jé@ thﬁ'bF Al d A a i S8SrofrRaNRREMIthE §ut5s‘vf|tl}'€‘nftse§rb'a‘é%efmed herein.
level s of the two conpounds in the body of he

patient. The latter also applies to cocktail therapy,

j at
S e B 50 5 30V o

defingd steseoahe misitycatiposition-2 olthehitragen- mréaiemé@terocycllc ring,
représ@ﬂ%ﬂ%&ﬁ&%&léﬁ coll ectively or in any conbination or

ion, the invention relates to a conmpound
of the for Rep free base formor in acid
addi tion sal

N

"fOpm wherein the substituents are as
R:__d 'ﬂ\e Nher 5 In an enbodi nent, the invention
r Iéﬁég Fng c@nypound of formula |, having the
f oHhowi ng g def | %@ereochen1stry at position-2 of
riAhe nitrogen-camt ai ni gg het erocyclic ring,
represented by fornul n Rzm R3\ /NNSY ONH
RlL Ol, 10 In another enbodi nent, the invention

at e ound of forpula |, whe
ol ok SEHS RSRIRTE R 1t i RO ferReth | Rt i 1
and Whith & @pMddenteBby@infuiaviyer ei n the substituents are as
defined for a conpound of forrmula | and mrepresents 1

m;y T%

wherein the substituents are as defined for a compound of formula | and m represents 1or
2.

In a further embodiment, the invention relates to a compound of formula I, wherein n is 0,

and which is represented by formula IB:

| R2
R3 N N N m
\ \>/ \{( 3
g 5 NH,
R (o]
wherein the substituents are as defined for a compound of formula | and m represents 0 or
1.
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15 2. In a further enbodinent, the invention rel ates

to a conmpound of fornmula I, wherein nis 0, and which
wo somegeesent ed by formula IB. Hz R3 N N N RPOI/ER2088/067859

NHz O RL O1B 20 wherein the substituents are as

defined for a conpound of fommula | and mrepresents O

or 1. WD 2009/ 080694 PCT/ EP2008/ 067859 -13 Preferred

enbodi ments of fornulae 1A and IB include the sane

stereochem str i tion yrrolidine and

Prefegiag §BP HMeRIS fqa}t@é'%&it“ﬂi‘él'? %‘%quh'%l? safgaieTPRRNaTEY at position

2 of PEIPYAbIdHhEnd bAdiding rifgr83Pedtively adthBShdv 1P WMy rrolidine ring in
preferred features apply to any of the fornul as

formylad'ein, in particular to fornulae I, IA 1B, IC
and/or (1'). R preferably represents unsubstituted or
substituted heterocyclyl or unsubstituted or

The Wllpwinpigfeded faatures appls teppy efdhe feraruasdeyeinyin pagticular to

formSI8L FAACE. &fﬁgygfgzturated saturated or partially

sat ur at ed ycl es which are nonocyclic,
bicyclic, tricyclic or spirocyclic and have 4 to 16,

R’ rér@ﬂarﬂ%l? F%jm%seﬁr%uggﬁgﬁeglofrgHBst@‘lﬁégbg%‘@&g%ﬁgﬁgﬁg?sﬁguted or

n sal I's’s
nnﬂthEsimwhh 6 to 14 ring carbon atons; wherein said

S\Hrpgr%fnus itlée gcllegggg&gfgrgl unss%lusgt%ﬁds ?FQO r?aﬂally saturated

nor e, pre er ab one our
ndterdocydes WhickCareambpbdgyclic m)dI:-ypqu)mWehc qJ@pfrd@,Amtlteam have 4 to 16,

henyl -
ErecomP iRy n oRo 18 ouh e SRR SR BRE i al kyl an no
alvlhkémwzfa&ﬂac’:ﬂyb |€$e63t-l(ea|fk)jhrh aromatic mé)letlce:z7s W|thI (?(to 14 rrl]ng carbon atoms;
enox -C7-a eno al ko enoxy-
PN B LR ipetors TR derivy Seipsiea s ATt o pegrerably
P eY/to, folredt thsIRUE®ING n@et@sZCQXU;Jaﬂ@ Kﬁﬁn,o- pon- per-deutero C4-Cr-
(Cl-C7-al kyl)-C3-Cl2 cycl oal k

Ak dabewi Crs relisheariyi: )Cvc%k%mhwa h%ipkhﬁny' or N,N-
gﬂﬁlggﬁﬂg}?f &o@h&f}?ﬁt@g%g? (phéﬁox;g7c1a¢¥£my1ﬂh‘tﬁ‘fbﬂl CRIC,-
(ﬂmwehemwww?pf@eow Ko c@chﬂbsd:l kyF1-yglanlylomong2 poly-, per-
deutero Cs-Cqp-cycloalkyl; (C4-Cr-alkyl)-Cs-C4, cycloalkyl; (mono-, poly-, per-deutero

C+-C7-alkyl)-Cs-Cq2-cycloalkyl; (phenyl-, C4-Cr-alkylphenyl-, C4-C-alkoxyphenyl- or
halophenyl-,)C;-Cq,-cycloalkyl; (haloC+-Cr-alkyl)-Cs-Cq, cycloalkyl; cyano Cs-Cqp-
cycloalkyl; amino-C4-Cr-alkyl; halo-C4-Cs-alkyl; N-C4-C-alkanoylamino-C4-Cr-alkyl; N-
C+-Cs-alkanesulfonyl-amino-C4-Cr-alkyl; pyrrolidino-C4-Cz-alkyl; oxo- pyrrolidino-C4-Cr-
alkyl; N-mono- or N,N-di-(C4-Cz-alkyl)- amino pyrrolidinyl; piperidino-C4-C7-alkyl; 4-(C4-
Cr-alkyl)-piperidino; 4-[N-mono- or N,N-di-(C,-Cz-alkyl)-amino]-piperidino; piperazin-1-
yl-C4-Cr-alkyl; 4-(C4-Cr-alkyl, C4-Cr-alkoxy-C4-C7-alkyl, halo-C4-Cr-alkyl or C3-Cyo-
cycloalkyl)-piperazin-1-yl; 4-(C4-Cs-alkyl, C4-C7-alkoxy-C4-Cr-alkyl, halo-C,-Cr-alkyl or
Cs-Cqo-cycloalkyl)-piperazin-1-yl-C4-C7-alkyl; 4-(amino-C4-Cs-alkyl)-piperazin-1-yl-C4-
Cr-alkyl; 4-[N-mono- or N,N-di-(C4-C7-alkylamino)-C4-Cr-alkyl]-piperazin-1-yl-C4-C-
alkyl; morpholino-C4-C7-alkyl; thiomorpholino-C+-Cz-alkyl; S-mono- or S,S-dioxo-
thiomorpholino-C4-Cr-alkyl; carbamoyl-C4-C7-alkyl; [N-mono- or N,N-di-(C4-Cr-alkyl)-
carbamoyl]-C4-C7-alkyl; C4-Cs-alkanesulfinyl-C4-Cs-alkyl, C4-C7-alkanesulfonyl-C4-C+-
alkyl, halo, hydroxy, C4-Cs-alkoxy, amino, N-mono- or N,N-di-(C,-Cr-alkyl)-amino; N-
mono- or N,N-di-(C4-C-cycloalkyl)-amino; N-mono- or N,N-di-[N-mono- or N,N-di-(C4-
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cycl oal kyl ; am no-C, - C7-al kyl; hal o-C, - C7-al kyl ;
N- C, - C7- al kanoyl am no-C, - C7-al kyl ; N

w@200008@mbkanesul f onyl - am no- C, - C7- al kyl ; PCT/EP2008/067859

pyrrolidino-C, -C7-al kyl; oxo- pyrrolidino-C, -C7-
al kyl; N-nono- or N, N-di-(C}xy4C7-al kyl)- am no
pyrrolidinyl; piperidino-C, -Cr7-al kyI 4-(C, 25
C7 aI kyl) - pi peridi no; 4-[N nono-

y(|‘27- ylémg]_o%z][- l kl}élx f:ar%rg??o% -ﬁ}l-%%rnlodé)rnlgl N- gl %erC?-zalkyl) -amino-C4-Cy-

Célk)@ﬁ@”@%ﬂ-@mn@ a@b@r’dyclo{@tq Heptda?= yﬂ*' ¢(1Y(t7-élkarg§'ra@nﬁo pyridin-
ccloalk({q? n|pera2|n1 y

@Amipg.. ig)i ¥t 2-methyl m)ﬁazqulaylOomroh@vo,acpn@y[:pyr@,hdmo piperidino;
pé?eQm%éW &g‘:}sw{ élkfa ésib%lkex_\)-cybr‘éikypﬂa%htwt aIkYI or C3-Cio-

(am no- - Pl péerazi n-
4cy[ctqa|hm-@1pe@qzm 1-yl; 4 amino-Cy- C7-alkyl) plperazm 1-y| 4 [N mono or N,N-di-

g’ - a’%ﬁ Eg{ @1' 6}’5@ @Era%n pg[yﬁwﬁﬁﬂ(%lm@'tﬁﬁﬁ%%ﬁb'hﬂroyé OXO- Or

rmrp | no- C,
t&ﬁﬁmcﬁhgmprmwmwo Cr- @wad&anesslfcmymnm@,rcaﬂﬁmwl dXoono- or N,N-di-

[(ﬁ Qi %oiﬁ@(yq(y C(%'@g;'/la ?rﬁr@ﬁ%@[@%lkﬁah%f Ark¥no- or N',N'-di-

c(&h-kﬁbmﬂgw)}ar@ﬁe@{a}d{WI) carbamoyl; pyrrolidin-1-carbonyl; piperidin-1-carbonyl;

Cplp%%zﬁl t(geﬁg(zrﬁﬂl %|C76Ikygplp%l %ZEA - caI;] o|n¥I tq%ram(dro)})yran -4-yl; C-Cr-

G lkyGleted iy dvoypyramd ryd (e shiecipliyod- (©||’-C7-alkyl) tetrahydro-pyran-4-yl);

N %pglpl:lrgg-]éé(é;):ngtl m{%ﬁ{)rﬁﬁ%l?@gﬁ%@8ﬁﬁ2§f%ﬁggr §S-dioxothiomorpholin-1-
M&?@%%Ngﬁ%qérgka%swfmw (G-CMEK 3B 6D FmMoyl; N-mono- or N,N-

EP 5 -14

Gyl iispianey rearwhpiapsyifon: dgomamuoiRpsiapY: G Cr-alky-

Nsulp Hﬁny(gi arfo! nAokard)thiagbipio- C, - C7- al ky! ]
[C -Cr-al kyl]-am no; aza-bicyclo[2.2.1] heptan7-yl;
C, - C7- al kanoyl am no; pyridin- amno; imdazolinyl;
ZruRBEMrbfek 481 A%pd deRvd unsl%kﬂétft@t'etj Qi)lr BQbsti"EHf@d ﬁé!t%F&lybIW dHQunsubstituted
p| perl di no; ~ piperazin-1-yl; C -Cr-

sobstifliedsa¥IC1- C7- al kyl , ~ hal o C, - C7- aI kyI or C3-C,o 5
C\Mﬁér@ﬁ\l dovd ﬁet@r‘o@%l@%r réry]r @éelected from;he grouF conS|st|ng of phenyl,

4- (am no- -'pi perazin-1
Npaehghyl, mdanyl pyrrole pyrrollne pyrrolidine, pyrazole, pyrazollne pyrazolldlne

ﬁld&%@ a‘nlﬁ)ﬂg th8 ki ogﬁoﬁ?n@l ll?%cﬂe Wn&%ﬁﬁé'tﬁbz%ra/he tetrazole, furane,

I no, Oﬂ'DI‘
Sillﬁydjoiumeh tembwimmram&) furezar(e7(0aa¢haMe)J diosolgharthiephene,

C@ﬁ@%{c{ghe% ggl?%}/_dgc{tr&iy?%n%mOﬁ%z%}? %%ﬁﬁl“hé (?xagcr)llgj/i%er, isoxazole,

(iBbxazolires, |an»(a:N5I|,dN'e thiazole, thiazoline, thiazolidine, |sothiazole istothiazoline,

(CaC

ool 1adidR o proRie idd SRIGREG e goerane.
poypietiding npylidezind@yydzine, piperazine, triazine, pyrane, tetrahydropyrane,
tgtgolpgmartg raﬁw%ﬁth _py%%lergﬁxlaé%aer |erq12¥r|1é, dioxine, morpholine, purine,
aptlsiite, taﬂtjP[I&@Md’fékpbytﬂla@bén}bmﬁé?@t@&%leﬂirbc}ycles e.g. indole, isoindole,

4- (Cl1-C7-al k tetrah ro

n%%g"i’ﬁﬂ?ler ﬁ“’ﬁa%’a ‘BBW&V‘F’ IS ﬂ? '(‘)‘?Jr@fﬂp%”cﬂ'ﬁel %PB’BH%O' ard oy -

Olhérefa éé'l&%&br*ﬁic?ﬁﬂro? B%JI isnsubstlt@lﬁardbtﬁﬂ WHe: orsrh'd)rfaopreferably one to three
on

C, - Cr-al kanesul C7- al kanesul finyl; sul fanoyl;
I\W%H%i'”éﬁp?@qqn“ﬂﬁe'?@ed @?’U‘ath?;glr‘)u%%”ﬁﬁﬁwpf halogen, hydroky,

”é%faﬁborﬁliré‘%ﬁ(t)c SR p)ertd%'u&,ﬁ‘@@@ldlm%%[ég-ﬁyéloetdkyl am||n§)/|C1 Cr-alkyl,

cyano; ‘nitro an hi az

Filal‘?@nﬂ”dgkybﬂ\b@epa‘ﬁlk?nﬂéémﬂi@&r@r@ﬂhﬁu|N§i1rQ7cﬁ||éﬁ‘Peék'|f0ny| -amino-
Sub %élﬁ/}t @grchl@Fn%r(ﬂ Chivdi, Ho- PRSHRFII-ELEEKyIOT

I ar
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wherei n said heterocyclyl or aryl is selected fromthe
group consisting of phenyl, 20 naphthyl, indanyl,

W@00008m@94 pyrroline, pyrrolidine, pyrazole, pyPecmBPing067859

pyrazolidine, imdazole, imdazoline, imdazolidine,
triazole, triazoline, triazglsidine, tetrazole, furane,
di hydr of urane, tetrahydrofurane, furazane

(oxadiazole) di oxol ane, thi ophene, dihydrothi ophene,

trahydr ot hj ophene, oxazol e, oxazoline, oxazolidi ne,
fettoal prResulfiny Qaz%ﬁ"&?@esw@ax'a%% AHORY, IRPQZSeno- of N.N-di-

2@1@@|kw%m.hbl NARInod bR, N-HiS@1 1, a7 6bSiky )-8 @it AC Lhlk &by lamino,

i sot hi azol i di ne, thladlazole t hi adl azol i ne
twr@aii'a%@iowyﬁ@“dmrma‘frwo BIH?E—%'W% A-(Cayrriaivli GreSr-alkoxy-Ci-

PE /- élﬁﬂzheﬂ&c R LA Brecs-@lm%%‘/&l%éikw p|pteFdz<'r’n7-'119/?4 B¥irdIE€;-Cr-alkyl)-
t et rahydropyrane,” thiopyrane, tetrahydr ot hi opyr ane,

oxperaEe: 1-ylhd-B-meeo- ar i ﬁ'e(C T%T%Ty&ﬁm'ﬂ@) Cparalikg]-piperazin-1-yl,
Ph&FhBeno, @mgmB ‘ﬁofFer O%QS@dB AN FhEAC,-C -alkane-

heterocycles, e.g. Ind do I SOl ng&ﬁ cumari ne
csmfanyia@momambﬁ@oyh bldnhmomruNwl‘é-dl é¢1rﬁﬁ7o$|kﬂec1 C7-alkoxy -Cq-Cr-alkyl,

b, het
R ARl AV B R RIS SRR R Ml
neEredmey, wnr@éqi)efﬂd@alrbdxwl MQUtreﬁcalrbom/It hleer@zmubcarbonyl 4-(C4-Cr-

Cg’%@??aelr%%l] (?fcsgb?)ng ﬁ{bé@rg){l% O%borry‘”ﬁn%orpﬂwo ing. tcarbonyl, S-oxo- or

CSS@ildxcﬂlyloinoedHoym 1-canbangt, @ulfdﬂ.?ﬁﬂhk@dkanesulfonyl C4-Cr-alkanesulfinyl,

hal o- C - C7-al ky

eyt SRBReunt S c s A e Rgrpnoinos oy, tniomorpho-
pinosolfargi, iga£olyl C7- al kyl , oxo- pyrrolidi no-C, - C7-al kyl ,

WO 2009/ 080694 PCT/ EP2008/ 067859 -15

C, -C7-al kanesul finyl, C, -C7-al kanesul fonyl,

Qerﬁﬁreﬁ’ér&@l)Wepr@Hérﬂ@ heﬂ&rd’&?ﬁl?l' orQafryINw BbéH case unsubstituted or
(C,-C7-al kyl)-am no,

I\FWQSH‘iUte(d(?y EE ‘?ny‘PrSa(P'I@ﬁr?b'éWl f‘uo2 er 3 esiityeatdy| ani no,

PYRdreini s%id“l‘i’eter%é?clﬁ)éﬁ' %%JI |sdée'i&teooﬂr&ﬁrthe%|%9ﬁ conS|st|ng of phenyl, 2-,
pi perazin-1-yl, 4-(C kyl, C, -Cr-al

(:37- dirwgjgy! (eﬁs&eglaﬁy 2-(ef 434 mafticubgrly, 4-pyridyl), 2-, oxg/ pyr|m|d|nyl (especially
%— %rﬁldﬁ"ﬁ,&@l %%N}}I)&F&Bzﬁ@azzﬁﬁ‘w Jc>e)4£0|m|dazol (e. g[ alkyl-3H- begzr0|m|dazol-

eérazin N- frono

NS ML gich & 3@1@!«%%! ri’o&ﬁfbut!tﬂ'hbmqmlﬁﬁwa\d) thigzo)-#-yl and

I
USSR e PR 6 roup congngtor
cehldraney@no, Gk- %aktsyl (mpaﬂ,iwaﬁmeﬁ‘t@l &hylaiskydropyl, sec butyl, tert butyI,
ﬁ\’lﬂ gﬁgﬁ%&%?hﬁyl’, q:,zl'-dmnl&ﬂyi-pro%VI‘),rb%'r-GeDf%k a-%walk?p&“ Rrticular —CDs,
NYor tixHt-baiyd ) C,o,-OQZyelbédWI)(mauartmtaﬁpy(ﬂﬂprabﬁycty)olobom leacoyentyl), Cs-Ce-
B%ly:gk)%g(;e% 8%}% Eﬁrﬁqldu (C%EIE)I@E%WI@ethy?rcycloﬁutylmethyl)
al-kyl- ¢ palpg)-ez C&cﬁcl@zﬂm@mpbmcmar phedthyi-chclopropgngimethyl-
Scyg%@r%ﬁ/gtql%gwlr% E{Y){L‘l é%grallglmqs -Cg-cycloalkyl (in particular 1-

Gnﬂ&eroﬁhbk@n@aﬂdpfr@dwl1 tn%or%em BNESBUI), ﬂ}'(g)er-deutero -C1-Cy-alkyl)-
C1- C7- al kyl|

|,
n%rﬁﬁeﬂ ) ”F aﬁsﬂpulaf ﬁ.cf@m%fmhsyclwrﬁ%m ﬂ@HVth' cyclobuy), 1-
t@aﬁé-@&@;cy@:@a'ﬁ}l (W?;Béftl(ﬁflé‘rf‘leéﬁ%%yﬁl%ﬁo%gﬁﬁ‘Io§/ano cyclobutyl) C-Cy-
het er ocycl or " ar in each casé unsubsti f ut
alkyloxy (in partlcular methoxy, ethoxy), hydroxy-C4-Cs-alkyl (in partlcular 2-
hydroxyethyl), halo-C4-C4-alkyl (in particular CF3, 2-fluoro-1,1-dimethyl-ethyl, 2,2,2-
trifluoro-1,1-dimethyl-ethyl), C4-C4-alkyloxy-C4-Cs-alkyl (in particular methoxymethyl),

cyclopropyl, cyclobutyl, cyclopentyl, cyclopropyloxy, cyclopentyloxy, C4-Cy-
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substituted by one or nore (preferably 0, 1, 2 or 3
substituents), wherein said heterocyclyl or aryl is

waedoeosmwod f rom t he group consi sting of phenyl , PRFEP2088/067859

4-pyridyl (especially 2- or 4-, particularly,
4-pyridyl), 2-, 4-, 5-pyrimqgi.nyl (especially
4-pyrimdinyl), pyrazinyl, 3-, 4-pyridazinyl,
benzoi m dazol (e.g. alkyl-3H benzoi m dazol 20 5-yl,

such as 3-pethyl -, 3-ethyl, _ _

=lids fiopy (rassigulss BeRvisdioRs - G- Grylkyisieayidin parfuiagng

\Mﬁ@!h?ls[]Ifeﬁr\’:}/ll)dar%ml@séulb%tvt@é'ﬁté Slich 8s,(Rpaticaial, &hedylbii®, t he
group consisting of fluoro, chloro, cyano,

clieielaging, ethyi-megat-amng: thyh%rtoﬁy'ram'QP IﬁMCIOpr%LW@By? methoxy-
S&ﬁyltéh'ﬁl?ff& 4- Blﬁ{etthWQthMJpvlpen@hnl‘l ;I He'tl'@?(h%'etrﬂlf B¥|l|d|nj4»yl)]fam|no 4-

di met hyl - pr opyl per - deut

paethycriperezindpg, dd@etméamlr@cnwnoydm@syl @%ﬂf'@ﬁ'b/a(lwr (E)-8-
p(ﬂh&kﬁ/?&nﬂ@c;/ %ﬁ%l H- ‘P—QV llso&%bg' @Q}-Hy)lémm%y?ldﬂﬂ@tﬁgxmno ethyl)-methyl-

kyI in particu
c3einopZ-epstidinet 1y 17- aZ@y{M}yﬂb}ﬁZ 9|1rllmm-37|-))l 3-aza-bicyclo[3.2.2]non-3-yl,

ﬁéﬁgﬁegﬁgl-gdy J))l (O o aﬁ%ﬁé@ﬁlr{&é{/lg %ggggéélﬁﬂl(ﬂrparticular 1-(4-
mambhybherm)l-qybl@pgdpyl) (4-C4-Cs- aIkonxy phenyl)-_C1-C4-aIky_I (in particular 1-(4-
i@ g{ﬁ?%gpﬁ%@?ﬁéﬁﬁwy%@lgﬁéﬁ%%@ﬁ-bg-@ewlﬂoglkﬂ (i%apratrﬁc%%r A phenyl-
leyiclopEhiyr ©6t-aiklipbsrof ()h)phgtllcmlar 1,1- dlmethyl -2-p-tolyl-ethyl), C4-C-

p%§$%bﬁgewbe Cdz?m&lwrtlgtyar) (éprpgt'ggfy pl)(enyﬂa‘l Ji(%lmegthﬂ -ethyl), C+-Cr-
laIkiﬁcyb‘&él’ﬂwly-(mxﬁrmﬂlﬁrﬂl-methﬂ)xﬁﬁhmymembClﬁi\[;&lelkszlahimd alkoxy

tic a
SRl et T R i Dhskg thenvibdrvstayhiety). 4-(Cr-Cr
rmkylpvé}fahﬁira@ybéh 4- Elxmmc&r 4%h94|-t5tt‘éhy(dkdlpmh14l |l ar
hydr oxyet hyl al o-C, -C4-al k (Ln particular CF3,
2befr]zMIop6erﬂyl or %p WIP het q@qyclezw@ @or 6 ring atoms (in particular pyrrole,

téﬁyréid@ﬁrﬂrd%zéle‘%ﬂn;[}%m Lal{rﬁhﬁﬁiz?lr;l yl)a;[rtle:zgluel g}r/rldlne pyrazine, pyridazine,

n‘ﬁ@ﬁ@k@r%ﬁ"ﬁgﬂh)benzﬂy@?%‘wQfmmeaE%E‘Pt@WWP 's enfonalhesitpituted
%%f%%ggggr By CHFthg %ﬁ@ﬁ)ﬂlriﬂé)’by brls %Mu%@ﬂ%é%%@%ted from

7 [ Sulfonyl (in particular
N IYOUREANGIFYNY ¢ of @Iom@ aytlgtujarfw@rp of flworphrCi@uealig (in particular

L, S A, B 0 L O SR o, o -

ealky} ((in pattloylar &b )n o, pastidwdr, pmmsiiyyl-inidana; 1-Wy2-bupybipydazol-1-yl, 2-
. h N !

PRyt e oroBh ALY,

nethyl (1-nmethyl - plperldln 4-yl)-amno, 45

n'g é%???%& |§3%’Vl(r%5‘ %S%%t'g%ga%ﬂwy?rg gngf Fp%r r|O|SlIJt()jSItIPUted l¥y at least

dornﬁtdbﬁtnaefnln(as pigfined hatein-dboyé), shidenbstiiyént iehtighst antha®-position
fié Ian1no et hyl ) -met hyl - ami no, 2-azetidin-1-yl,

v %P)bﬁ y%rOHf’z 2. 1] hept - 7-yl ,

3-aza-bicycl o[ 3. 2. 2] non- 3-yl,

blﬂ%g%}af[get Q%rl]aﬁ%B?ﬁﬁ%é%stliut?%pyrlmldlnyr(y gpg r)]/¥m)|d|ny s%stltuted by

r@tlé@%n@l@@lﬁ‘@tﬁowy&é @IMeRYklein above), said substituent is at least at the 2-
(4- Cl- C4- al kyl oxy- phenyl ) -Cl-C4-al kyl (in particular

1RQEHIONET e PBIYIIBHEROYD - 1- met hyl - et hyl ),
1- phenyl - C3- C6-cycl oal kyl (in particular 1-phenyl-
cyclopentyl), C -C7-al kyl phenyl (in_particular

R?  1prefesabbe rapyesepisnalel Gpn@t e, ydEXy (§+-Cralkyl, C1-Cralkyloxy, Ca-Ce-

cycloalkyl, C3-Cs-cycloalkyloxy, C4-Cr-alkylamino, di- C4-Cz-alkylamino, di-C4-C+-
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al koxyphenyl C, -Cr7-al kyl (in particular
(4- met hoxy- phenyl)-1, 1-di nethyl -ethyl ), C, -Cr7-
wa@bkdoongehenoxy (in particul ar 4-nmet hoxy- phenoxpeeEPz0§/067859
N, N-di al kyl am no al koxy phenyl (in particular
1-[ 4- (3-di met hyl am no- pr opaxy).- phenyl ] - 1- net hyl - et hyl)
4-(C,-Cr7 15 al kyl)-tetrahydro-pyran-4-yl (in
particul ar 4-ethyl -tetrahydro-pyran-4-yl), benzyl

phen | . or_an mati c het erocycl

W%’“'(”Pr? pcéirftﬁkﬁtﬂh&“y'd’;"ﬁerr%'@a‘?h 5‘%52}5"?'%3”‘ YRl 8'&%4' g‘aé’ jo§ mono
per didubdtited BY M2 chibry | dyané, rHy@?cQJye heyl. 1 IElithig aspect R in
pyrazi ne, pyridazine, t hi azol whi ch benzyl ,

WSH'ard?"pr&?%ﬁéw@roﬁbt"@?twywcéo|<§‘¥Q59t ionally
substituted (preferably, for benzyl, on the phenyl
, rin by one or two substituents selected from20 the
R g@r@?@pattlbf%tre&qntfg tQﬁetWI%@éﬁfU(tf‘ﬁr pstiuent RF Pt oCHr ;
fl _aI l~in A
ndgﬁgg l%} bdﬁl Cfl-q 8%&@‘4 ¢ r@ﬁB%t;(ogﬂﬁ%ﬂBd cﬁlti Fﬁé)li ty, and thus,
ntegntbﬂy\)wth tt@lrutrogenezpntaimlnglrmguatblpmhpumjtetar CF3) in
particul ar, 2-nethyl-im dazol-1-yl,
2-propyl -i m dazol - 1-yl, 2- quorophenyI
R* xpréfedatan remreqmmt;vdgwtdtwmh Pfurther $L¢>sptueﬁbﬁi I, @dbond apartigraarly when
[ t [ tut ed
E%lsaf, (?g)g@ttd d%ﬂane gﬁ%d;tﬂfuséﬁ %rogé nt'a dqunn .B?ﬁén é%
abeatjatedanaetgubsti t uent i s at Ieast at t he 2 p05|t|on
of the pyridyl group. It is preferred that when Rl is
substituted pyrimdinyl, e.g. 4-pyrimdinyl,
The RUbwal ibeusupstitbied a301632-ah@’a[58- argorsmpsditidrusibe biadgen- containing

hetert%ﬁ{é(lzlg?o WE@ ?’tllgﬂt{t‘#\/g?‘% g;@t:e:jqﬁrgt)d?@% F’iggeg{]fﬁl n atlAl(nea in fortmula [) or
the a@éﬁﬂl@é abclh(w fbﬁﬁul@SBl(lﬂi-—‘O .habm;u|a:mannostrbréfe¢hbly1)mfeaw1 and m=1, the
- al kyl oxy, - C6- cycl oal kyl ,

R® SL@?“@G”E@@PB%H"W? 6‘;(3;19 ?Ooos(tjonéqf m %yﬁqo.qgne ding. i.€. on the same carbon
whickris &?nuﬁ‘éd@b'u@lg'sﬂ BstitGted By 15e’ cMELYINAE GRABIA
PCT/ EP2008/ 067859 -17 al kyl am no C, -C/-al kyl, phenyl
wherei n each al kyl, cycl oal kyl or phenyl nay be mono
In for‘?ﬁulé’\ %‘H@‘%Fa‘bw"%gn *n¥1frlnu‘17'692 £ ARéh n‘:’()"'?‘ﬁ"Q) orh‘}/qn&)f}’)referably
phenyl hi's aspect In particul'ar represents
whermhp#d, d‘SWO net hyl, fl uoro, chI oro. 5 R2 preferably

Typlcéaiﬂg,z\gﬁ&péﬁ_a an@&?%ﬁ?% Hz s_ﬂ?%t%ﬂ%{o;g\%%drwm%iyl Br
alkena@iyt Gdpecipiby @bylkﬁm‘iyﬁ mgstaeapygilaﬂ}ca mﬂ'ttmnp graw@l etdh@s?,3-methano
grou@D%{e‘Pr?Jnﬁégfy% H}FH ;;rrﬂgfrth& cg R? Btoug H]a&goe saetp%ta‘ié( GhiC

erab represents
subsfltwtetdmnhes Qbsrtd Gumsitloﬁﬁ resmebibredy ofpthe byrmlldarel nnawbeboth HD a single
nis 1. to l, e bond T
posilhey (e e e oA St o oS WA Aok € g Role dglo- such as
fluorodpi ety. The R2 may be substituted at the 2-and/or 3-

Most pretlerably \/\Rt%%lnt Iﬁﬂer?]rtn:tthe ni'trogen-containing

R® preferably represents hydrogen, lower alkyl, mono-, poly- or per-deutero lower alkyl,

halo, fluoro lower alkyl, hydroxy lower alkyl, lower dialkylamino lower alkyl.

R® preferably represents hydrogen, methyl, mono-, di- or tri-deutero methyl, chloro,

fluoromethyl, hydroxymethyl, dimethylamino lower alkyl, lower dialkylamino methyl.
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heterocycle to which it is attached (e.g. the
pyrrolidine ring of formula A (n=1in formula |) or

wd oovhgeaweti dine ring of fornula IB (n=0 in fRPCTEPR0S/067859
[)). Most preferably, when n=1 and n¥l, the R2
substituent is substituted_atg.the 2-postion of the
pyrrolidine ring, i.e. on the sanme carbon which is
simul taneously substituted by the carboxam de group.

s In fornmula |, preferably, when n=1, nel or 2; and when

R gt Riglgrabty fepleseals YoetdenaByY dommelb AL -Clinoshiors,

dimetRingiAb methyvhen n=1 and m=2, the two R2 substituents
toget her form an al kandiyl or al kenediyl (especially
an al kandiyl, nost especially a nethano group, e.g. a

3 g I . t A e -

Ry B R e R R e P LT P B Pt

-CH8. 2- and 4- positions respectively of the
pyrrolidine ring, or both at a single 25 position
(i.e. gemnal): 2,2-, 3,3- or 4,4- (especially 4,4-),

An embgdimemé nf R prsseindingentsndhclages ¢dnymounyls ofthetformula IC:
preferably, when ﬁgl then mel. R3 preferably
rgpresentg hy eny |ower al kyl, nono-, poly- or
per - deut efo | al kyl, 30 halo, fluoro |ower alkyl,
h X?Efo , lower dialkylamno | ower alkyl.
R3 p e% ragﬁg represient s hydrogen, nethyl, nono-, di-
or tfi-deutero wethyl, chloro, fluoromethyl,
hyd¥oxymet hyl , di met hyl afiCio | ower al kyl, | ower

wherfi@! Kyl ami no net hyl . WO 2009/ 080694 PCT/ EP2008/ 067859
“T8 R3 nost preferably represents hydrogen, methyl,

n  d&presehtpl1 gnidvatrepreser@®3) 2, Thit 4ro, di met hyl am no
ngihyl. R3 may al so represent nethyl, fluoronethyl
(That is -CH2F), hydroxymethyl (that is 5 -CH2OH). An

n eepadienBrit araf mtrbprepets ©nt, 2 ov&nt i on i ncl udes conpounds

R’ %Ee_p%@%pf%;)orpﬂug\#azllyéghstit&eg%ry|T|o/r cl?ptll\énahy substi}ul}ewd he'z\gekl)cyclywﬁz

R? represents halo, cyano, nitro, hydroxy, phenyl, lower alkyl, lower alkoxy, lower

alkylamino, lower dialkylamino, cycloalkyl, cycloalkoxy wherein each alkyl or cycloalkyl
may be mono or poly-substituted by halo, cyano, nitro, hydroxy, phenyl and wherein
each phenyl may be mono or poly-substituted by halo, cyano, nitro, hydroxy, lower
alkyl
or
two substituents together form an alkandiyl or alkenediyl, each optionally substituted
by hydroxy or halo, to form a bicyclic moiety
or
two substituents together form a bond to form a unsaturated moiety;

R® represents hydrogen, fluoro, hydroxy

or salts thereof.

Another embodiment of the present invention relates to compounds of formula (1) or (IC),

excluding one or more of the specific compounds according to formula (ID) listed in table 2.
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10 n represents 1 and mrepresents 1, 2, 3 or 4 or n
represents O and mrepresents 0, 1, 2 or 3; R1

wOo eppesem s optionally substituted aryl or optPONEP1098/067859
substituted heterocyclyl; R2 represents hal o, cyano,
nitro, hydroxy, phenyl, |owery.alkyl, |ower alkoxy,
| ower 15 al kyl am no, | ower dial kyl am no, cycl oal kyl,
cycl oal koxy wherein each al kyl or cycloal kyl rmay be

nmono or  pol y-substituted by halo, cyano, nitro,
A”“H%%’B@Qﬂ,"g%‘)é/ﬁwe BIRgeRiRYEesIRN relaten tcb%‘éﬂ@/‘?“”ﬁ*ﬁ?f glémHJ@rﬂ:) or (IC),
excl@indPSHe/orsHERLdf it §sbchit ddRIpRUNEY 8dtdrdiRg 10 BrmiY A Xi¥ted in table
| ower alkyl or 20 two substituents together form an
2A. al kandiyl or al kenediyl, each optionally substituted
by hydroxy or halo, to forma bicyclic noiety or two
substituents together forma bond to forma

Anotierserpediment afdheprgsentiavandpn exjelns o pgrapaes,of farmgled(l) or (IC),
excldWﬂ&?Wpc?cﬁdQ%c&%ih?t(fh)‘?%ﬁf%le:AnOt her enmbodi ment of the
present 1 nvention relates to conmpounds of formula (I)
or (10, excluding’ene or nore of the specific
compounds ,acc bAg to formula (ID) listed in table 2.
WO 2009/ 0806941 ®PCY/ EP2008/ 067859 -19 Anot her
i present invention relates to
conpunds ofll f or H!) or (1C, excluding one or
nor e /of St he %pecd') i ¢ conpounds according to fornmul a
listed in table 2A. 5 Another enbodi nent of the
esent invention relates to conpounds of fornmula (1)
oP ~¢ O, excluding conpounds according to fornula ID:
1+H((Y | I1ln R3 N(”I_}gNSYNHZ

wherein R is as defined herein, R® represents methyl, n represents1, m represents 0, 1 or
2, chirality at Pos. 2 is S.

Another embodiment of the present invention relates to compounds of formula (1), (I') and/or

(IC), excluding compounds wherein R’ is thiazol-4-yl.

The invention further relates to pharmaceutically acceptable prodrugs of a compound of
formula (1), (IA), (IB), (IC) and/or (I').

The invention further relates to pharmaceutically acceptable metabolites of a compound of
formula (1), (IA), (IB), (IC) and/or (I').

The invention relates especially to the compounds of the formula (1), (1A), (IB), (IC) and/or

(I'y given in the Examples, as well as the methods of manufacture described therein.

The present invention also relates to processes for the production of a compound of
formula (1), (IA), (IB), (IC) and/or (I'). In principle all known processes which convert two
different amines into a corresponding urea derivative are suitable and may be applied by

using the respective starting material.
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O SNRL (ID wherein R1 is as defined herein, R3
represents nmethyl, n represents), mrepresents 0, 1 or
wdadgo2/swhk ral ity at Pos. 2 is S. Anot her enbodP@ERP200$/067859

the present invention relates to conpounds of formula
(1), (1") and/or (1C), exclydi ng conpounds wherein Rl
is thiazol-4-yl. 15 The invention further relates to
phar maceuti cal | y acceptabl e prodrugs of a conpound of
formula (1), (1A, (IB), (I1C and/or (1'). The
invention further relates to pharmaceutically
Thus2 6ESRVGHIbR iNTBAa0RAI feRleb ﬁ@@mmah %mpﬁé&s%é@in?'a) Gompound
(1A, (IB), (1C and/or (I"). 20 The invention relates
of foraiadli al I'y to the conmpounds of the formula (1), (I1A),
(1B, Q and/or (1') given in the Exanples, as well
as the od$ of manufacture described therein. The
presentNiention also relates to processes for the
produti oAd\of a compound of 25 formula (1), (IA),
(1B, (1Q#andfor (1'). In principle all known
processes %whi ch dbhvert two different amnes into a
I ] | .
wherHESRERMAH el ALY BLIE oRhé i 2 BBoditotBindigA
2009/ 080694 PCTHEP2008/ 067859 -20 Thus, the invention
in pagsdiculpar rél ates to a process which conprises
0

reactin of forrulall M (~RR n H- N2
NH2 O (I\\) V are as defined above, either with a
conmpound, 0 Sormula I11A 5 wherein the substituents H
R3 N N (I11A)

wherein the substituents are as defined above and R® may additionally represent
halomethyl, e.g. bromomethyl or chloromethyl, in the presence of an activating agent

(“method A”) or with a compound of formula IIIB

i
3 N
R \ \>/N\RG
s
R’ (11B)

wherein R’ is as defined above; RG represents a reactive group (such as
imidazolylcarbonyl) and R’ is as defined above and may additionally represent , halomethyl,

e.g. bromomethyl or chloromethyl (“method B”),

in each case optionally in the presence of a diluent and optionally in the presence of a

reaction aid and

recovering the resulting compound of formula | in free form or in form of a salt and,
optionally converting a compound of the formula | obtainable according to method A or
method B into a different compound of the formula I, and/or converting an obtainable salt of
a compound of the formula | into a different salt thereof, and/or converting an obtainable
free compound of the formula | into a salt thereof, and/or separating an obtainable isomer
of a compound of the formula | from one or more different obtainable isomers of the formula
L.
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SRL (II'l'A) wherein the substituents are as defi ned
above and R3 nmay additionally represent hal onethyl,
we2@9/0kmwenonet hyl or chloronethyl, in the presPCEPING/067859

an activating agent ("nmethod A') or with a conpound

of formula IIIBH R3NNERBs. S 10 RL (I11B) wherein

Rl is as defined above; RG represents a reactive group

(such as imdazolylcarbonyl) and R3 is as defined

above and may additionally represent , hal onethyl,

e.g. brononethyl or chloronmethyl ("method B"), 15 in
Readiag Rosdgenoptionally in the presence of a diluent and

optionallTy in the presence of a reaction aid and
The progesreAnge PREOY PN T OpeNAes BTV ie arty orias digcesed
below & ﬁﬁ‘eCE’xahﬂ)IésoFB?' &fan%I@ @lcbnﬁ‘)@%d oPRih @& hiy 6ORREdd WEh a

a conpound of the formula obt ai nabl e according to
compinl &Y fosmeita IBan awplveat. B-9. ﬁtf@ﬁthwmrmﬁ@id@ntn amragnge 6f a base e.g.

f I converting an obtainable salt of
anoggggﬁggﬁﬁég%t”aﬂgg@g%hula | into a different salt
Whetm@rrwratur@ﬁ@mglveohe@mbaf@eam hetsirsfieabileoutt haseto be added, as
0

mmo?gQ@Qa Qf%fman grbd; alrﬁg{)g ee '\{)ébé?% §$*ag|oh%8{f‘ﬂf& eréq/o%l?able
All re‘aohcmssl raay ta‘kemlaoenretrwr pragreedif oheoe nTorerlllmntaaaﬂobéor solvents. The

S BSE54505 Wit A ERRDARERAN A o pppound ma

usedp‘n exm egy todfan gminfasraredvent ootadshifty e alibrieirhod® denewatly ancelerate
t rt or as disclosed belowin the Exanples. For

reacé%?a % a conpound of formula Il may be reacted with a

Reacﬁloﬁ@iﬁsoslm & adigy, Ibuh& d)d datél%t@n&@lbe&!rddedm Suitable amounts, as

t hyl f or mami esence of a
mowgy 1§ 05 KT Rarecoy,a ot A e s @qwiﬁ%ﬁwpiwﬁgres
are given hereinbefore or hereinafter, "about"” has to
be added, as m nor devi ati ons fromthe numeri c val ues

Protegligg §rousy  vari ations of 10 % are tol erable. All

If oné BARbIOHB MY clcHEEgiRUBE Sof ékaHkﬂ“e Qérﬁéﬂﬁ%?dl%&y Min8 sulfhydryl or
nore diluents and/or sol vents.
the like are or need to be protected in a starting materlal as described herein or any other

precursor, because they should not take part in the reaction or disturb the reaction, these
are such groups as are usually used in the synthesis of peptide compounds, and also of
cephalosporins and penicillins, as well as nucleic acid derivatives and sugars. Protecting
groups are such groups that are no longer present in the final compounds once they are
removed, while groups that remain as substituents are not protecting groups in the sense
used here which are groups that are added at a starting material or intermediate stage and
removed to obtain a final compound. Also in the case of conversions of a compound of the
formula (1), (IA), (IB), (IC) and/or (I’) into a different compound of the formula (1), (I1A), (IB),
(IC) and/or (I'), protecting groups may be introduced and removed, if useful or required.
The protecting groups may already be present in precursors and should protect the func-
tional groups concerned against unwanted secondary reactions, such as acylations, etheri-
fications, esterifications, oxidations, solvolysis, and similar reactions. It is a characteristic of
protecting groups that they lend themselves readily, i.e. without undesired secondary reac-
tions, to removal, typically by acetolysis, protonolysis, solvolysis, reduction, photolysis or
also by enzyme activity, for example under conditions analogous to physiological

conditions, and that they are not present in the end-products. The specialist knows, or can
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10 starting materials nmay be used in equinol ar

anounts; alternatively, a conpound may be used in
wexmessne£. g. to function as a solvent or to sPCT/EP2008/067859

equilibriumor to generally accelerate reaction

rates. Reaction aids, such_g® acids, bases or

catal ysts nmay be added in suitable anmounts, as known

inthe field, required by a reaction and in line with

.gener al knomn pr ocedur es 15 Protectin roup
eas"%ﬁétaevsmﬁvwh&rﬂtspt"fwevP%ﬁrgSug}?*aisavgﬁﬂ th%feagﬂgra?pmsnﬂoned above
and 6&@6koxy, hydroxy, am no, sulfhydryl or the like are

or need to be protected in a starting naterial as

descri bed herein or any other precursor, because they

The ér%ﬂéblt fn Bpéucthefliﬁctf%ﬁéltgrbﬁ‘pé WSJ&%BﬂG@%@@FOQbSQ't’[% Frott&@‘lng roups

react |on hese are such groups as are usua I use
themuSﬁIV@ﬁeang;}h@h@;m%/abmap@,fp’m afe dessrined fersexagmte inlkandsrd reference

work§ Al ‘%%’Jpﬁrwsﬁ/lc@?ﬁep@?bt‘ébﬂ Jel Bupéh @Fﬂanlcaéhé?Mgﬂr}@' Blenum Press,

erivatives and sugars. Protecti'ng groups are
Lond@u @hd dyevuperkt 1948, iarle WhaGteenge'ProteetserfBroups innerganigadynthesis”,

Thlrocé)(ﬂﬁ’d?]um gﬂg\?v \FOI?I?)(Q fh "'Irh%rp(%b%ges"w&lu%e% ldﬂérst Eaéross and J.

ubstituents are not protect
MelmhdeQeAwems€m$et®M|wH I‘mfvngrkolﬂ@é mH'Metra]denaiﬂzdetgamschen

Cher% n@‘d tz]g{i (%9%5 %Eérg Ho[]BeeMPS(H %ki eg‘ &9?/ "ﬂﬂﬁ'e %é/l Georg

ain-a e ¢ade
Thlemb \olay eBisttgas 1974, in Hoﬁlpd)am;ﬂ»k@bnﬂ hleJeéchBﬁ]JMnﬁcha,uren, Peptide,

Prot%@éb’z(ﬁ@'r%q? % [@Ce:%) 'c?er\]sdé)or y!gnatgo F(IJ‘ d f{gﬁaﬁ{)er%ﬁmc[?n?r?glg%each

and @aﬁ @982, e dgH o@mﬁenmﬁnﬁanl lﬁﬁeﬂﬂél@@ldK&ﬂélnHy@@&elﬁon(bsfaccharlde
ful or required. The protecti nlgagroups may al r eady

und IB%”\&‘%'S(QH?”"? & E@Pag §te§n’6’°§q’§ﬁ§P rﬂeétaéétdef’?‘@"’?%@eorg

ThiehbQRAbg IS RHGSt §9ncer ned agai nst unwant ed secondary
reactions, such as acylations, etheri 30 fications,

esterifications, oxidations, sol vol ysis, and simlar

Om,&%@%é&ms ahly do%v%s}btﬁ@r acteristic of protecting

t hensel ves readily, i.e. wthout
A compderd eidtte seroniaia) Y1A). 6B~ (I€) anskor (fomaehe ¢anvertedpitoal different

' r 04 ONe ' ol ysis, reduction,
Com&%o%cq%% %36%?'3 (21 @@ Q%@%ﬁ%’%gm vity, for exanple
under conditions anal ogous to physi ol ogi cal

It h e r
= GBI s BT ISR R PO Bl s
fluora®eyd 80bgdrolEiné iR 8081 6mMPbONnd ni2¥ eashthineedtyadrinvetting the
ectl re itable with the
corrdpabtirGird i FENaTE B B uitohE P fuctiemiind pghreactions
are kolows it feferedd mnad s@mma)nbryeasm Tht &tivie Rgord malyAske place at
t he otectin rQups and thel r renoval
the siseFIngraand rudedhlal dorms (Laon Lo Gt comseponding
comp&irRy 6MTeAmuaNKEA), 8BERIGSnd/or fi:). W McQmie, "Protective
Goups in Organic Chem stry", Plenum Press,
In a compound of the formula (1), (I1A), (IB), (IC) and/or (I') wherein a substituent carries
an amino or amino-C4-Cr-alkyl substituent, the amino can be converted into acylamino,
e.g. C1-Cr-alkanoylamino or C4-Cs-alkanesulfonylamino, by reaction with a corres-
ponding C4-Cs-alkanoylhalogenide or C4-Cs-alkanesulfonylhalogenide, e.g. a
corresponding chloride, in the presence of a tertiary nitrogen base, such as
triethylamine or pyridine, in the absence or presence of an appropriate solvent, such a

methylene chloride, for example at temperatures in the range from —20 to 50 °C, e.g. at
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London and New York 1973, in T. W Geene, "Protective
G oups in Organic Synthesis”, Third edition, WI ey,
WOeW9NBIGE4 1999, in "The Peptides”; Volume 3 (eRPCT/BPRNS/067859
E. Goss and J. Meienhofer), Acadenm c Press, London
and New York 1981, in "Methagden der organischen 10
Chem e" (Methods of organic chem stry), Houben Wyl ,
4th edition, Volune 15/1, Georg Thiene Verl ag,
Stuttgart 1974, in H -D. Jakubke and H. Jescheit,
abmﬁﬁﬁﬁ%%@@ﬁ?@ﬁwePeptlde Prot ei ne" (Ami no acids,
pepti des, proteins), Verlag Cheme, Wi nheim
Deerfield Beach, and Basel 1982, and in Joch
In a s@RRewRf of rdairaulact). KAhI (ERn{fe) ardkr (i\)o\ﬁ%%rslfb%awbﬂéuent carries a

cyandibBBiLEM AR c{{EmbS Yool ead Q?Qb(‘éhﬁﬁ&ﬁetmp group e.g. by
monosacchari des and der | vatives), Ceorg
hydregenaiign isthe pgaence 9f7an apww'@??aﬂneﬁéﬁétaﬂmﬁssﬁhcﬁs Raney Nickel
i n |
or ROFY CORYPaT of SRR Sush st &ERERaiahe; by s pioRhano
and/eoetheneld fafexanwlé et fempergiuyes inlthy rarfgesirom(+29) toid7@re.g. at
corrpound of the formula (1), (1A, (I1B),
abm% %%mt&@P&%t ") wherein R3 represents fl uoronethyl
or hydroxynethyl such conpound nmay be obtained by
S R G IR ErBOL S B T AL 07 YR HEpd B may

be pdepem |ﬁ|adnare1‘eekn@dn per $s Asltbsdditiontdalis of earaipoumds.of Tdtimsila (1),
onver si on nay take place at 25 the step of the

(1A), s({l%)p fIch@neardt) mayéﬂcusrtmqqtmalgeg by traatspemgvitgran@gid or with a suitable

anlof?%ﬁ‘%%% Es%g% f%)gailﬁ@m r% r%%[égel\é@gfopgé%rﬂ g‘é#(ﬂ?#)g%emde of a

compaymnahdf for(niu)g (10,1 (), (1B), BEC) a('nd/@) { a)mjmoals@ beomyartedliintoza salt with
one g&@ﬁ{oleicﬂﬁemer%?wgoﬁﬁd S‘Pe)?aIMpgé) a%on%%@@%ﬁp%){?gﬁig%\ﬂbe done by

o c¢an 'bé conver
heatiagyd ameip pr foB@xample by, he@ﬁngahkars;oy!di andera h)gh vacuum at elevated

tempggeﬂlgr%hg)l %Qgr%gl%qu%gﬁ%@ ﬁ@o&eﬁ”%ﬁ‘% qt,cluPe bithe Beid béhg expelled per
moIe@Ie@?aaiokm@eSdl bf foryiliballp geni (B, (1€) ghd/eér (I ):Sranesmugljamg be

comvERe Rl cormeduie e EeatBonfin sHbb R ohe R compBans oyexample

with 9Ik§|$ eaef cafbonstes KRN EL 1By dsedereBibonstes Noraalkanahédtil Beoxides,
oride, for exanple at tenperatures in the range

typ'CP'}yo‘?ﬁta%Sdmt‘ 83@9”@56 % sgdiuay NYary X439/ 080694
PCT/ EP2008/ 067859 - 23- about roomtenperature. In a
conpound of the fornul aél(ﬁ (A, (IB), (I1C and/or
Stergqisomefjedpigiures e« uxiHtes plaégpfr@cpr@grsacarb%warated into their corres-

pondiHP8ohEMER b madHer RN@W@pgﬂé’e lgﬁ‘m%%‘é’ & dadbleQeBBration methods. Dia-
am nonet hyl group, drogenation in the

stereomesie mytutss fgmewm{@mayélegseng(aéﬁd iotet they ndividuat Hiagiereomers by
mear%agfefyac%r%‘i&]j crystallization, chromatography, solvent distribution, and similar pro-
cedures. This separation may take place either at the level of a starting compound or in a
compound of formula (1), (I1A), (IB), (IC) and/or (I') itself. Enantiomers may be separated
through the formation of diastereomeric salts, for example by salt formation with an
enantiomer-pure chiral acid, or by means of chromatography, for example by HPLC, using

chromatographic substrates with chiral ligands.

It should be emphasized that reactions analogous to the conversions mentioned in this
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or Raney Cobalt, in an appropriate solvent, e.g. a

| ower al kanol, such as nethanol and/or ethanol, for
we@x@opsmwat tenperatures in the range from - 20PCDEBDOLN67859

e.g. at about roomtenperature. 10 Salts of a

conpound of formula (1), (I.Ay. (I1B), (10 and/or (I")

wth a salt-form ng group nmay be prepared in a manner

known per se. Acid addition salts of compounds of

formu (1A, (IB O and/or (1') may thus be ,
chaplghrp s tf{ketpﬂaést 'qﬁgaﬂgoa%t& idrogdibied nd AR Useful i
the pPRENRESFRBABSpInARGRRArind\n@rialg)l th two acid nol ecul es

(for exanpl e a di hal ogeni de of a compound of formula

(1), (1A, (1B, (1C and/or (1")) nay also be
StarfrWafdrRes:i nto a salt with 15 one acid nol ecul e per
conpound (for exanple a nonohal ogenide); this may be
The a@ﬁ@%mateﬁ@éﬁ piigetformulagilitanddy. awelba@aﬂtbﬁrestwnaémter@s men-
tloneﬂiﬁ.geéﬁge% wg{ang)fgﬁggparg?%g%@ t?(lg)?\lﬁ‘;ﬁon%%gg to methods that are
knowngih dleabrd, aje known icihg atedneidorexd edmengrgially aVﬁmté@lJn@f@fasdhe
prod@&'&?%‘% &grtlﬁgrrﬁgfét‘?alé *s)rrot égr‘m}ulal(l}% g%sfcri%&)thé‘rdgkﬁéur{ds Qre either
al'ts can usu onverte 0 free conpouhds,
knowan. @r.mdnybe p@@aradganalqgousluitcb aletteds&spen (troﬁpcanh@sg irf WO 05/021519
I 0 | kal i I n
or Wﬁfbg;rgggzgé aorr\é"(s) rc]j}tcﬂ)s gngr et tﬂ% l\‘foq;erﬁ ﬂl § ana(;r?( % ds vvafaa% processes
for trteymeparbtlgn meteirﬁsarel mkmsdaan&h&)odrmem@f mmdwshrmnvdatuon In the

prefecﬁregs‘%”gq g Csug’hﬁ'iaﬁ@”%@ﬁgfﬁg e “ﬁ?%a'i‘%&\e reggjongdiosen are

seleqien b BY td St thel prefarrga RO/IpoKMIBNG Heasbtsigredly nmeans of
suitabl e separation nmethods. Dia- 25 stereoneric
m xtures for exanple may be separated into their

In thé BRIWgdHaterigls AR tIaHAG e dlateBaRbichimdy #66 b®08é®Lahd/or obtained
crystallization, chromatograph sol vent distri bution,

as Saé‘ﬁd"’fé‘%”ﬁ?P%rP%?ts anéé’&e?‘égnt *h?u %§fét59mta@r%ﬂreﬁ%r§b'v AR dlefined for a
uReef eid Behudt (1§, ba), | (@ielicPindorgkar ti ng conpound or in

Comgg conpound l(JJf g)pm)J (;Bé(q Pin(lAri( )a(l B), (1C and/or

(1) itself. Enantioners may be separated through the

of
The %&ﬁﬁ#ﬁgﬁdgﬁf jﬂ\{r?ﬂlagﬁsg geﬁp@%ﬁ@%ﬁ EQH g{@g%lemyaréﬁ%ful as
pharppcendigals. blie mhetivattbeicfqiayelatesiin emmbedlbyent—m_@mmitwgs for
ligands. It

numpBETRS FRRARN naiedibRLSr Blakcle BldaRd, | ST e

conversions nentioned in this WO 2009/ 080694

PCT/ EP2008/ 067859 -24 chapter may al so take pl ace at
In oneh@nBbRMRéntOtheaRRINABA rihtBs tdthertiRehattes cEirngt RbiFetalVis diseases

useful in the preparation of corresgondl ng starting
SUChr?éttémpéﬁ@q/Or Sngertoup getvatath giesliategl Iy RIG dpdartgular, the
com@gg% a?el ﬁseq Iér]é n];?ﬁ tgeoa{rtrrgghlacﬁ hgjrl?egrlﬁgbbal (@g \Pﬁ] Lr)le?(s,an%terke including,
for ekxﬁn@éelpﬁg edd amhahas; pgodtate Pvrebst; pavadredsy cbIOn rmtj hedemt thgtoid; liver

and i%’[raehepatic bile duct; hepatocellular; gastric; glioma/glioblastoma; endometrial;
melanoma; kidney and renal pelvis; urinary bladder; uterine corpus; uterine cervix; ovary;
multiple myeloma; esophagus; acute myelogenous leukemia; chronic myelogenous
leukemia; lymphocytic leukemia; myeloid leukemia; brain; oral cavity and pharynx; larynx;

small intestine; non-Hodgkin lymphoma; melanoma; and villous colon adenoma.
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known in the art, are known in the art and/or are
comercially available. Insofar as the production of

wWo bmosgwmss i Nng materials is not particul arly deBCT/Ebmd$/067859
t he compounds are either known or may be prepared
anal ogously to nethods knowpsin the art, e.g. in WO
05/ 021519 10 or W04/ 096797, or as disclosed
herei nafter. Novel starting materials, as well as

In ot&qﬁ%ﬁﬁ%mtﬂg%?ﬁﬁ& i InoPﬁgﬁ{dfesgaier?%seqlqlzégffrom the group
consktifg ef: %@fﬂm@WM@S 1S3 'sSHyAd ot e BB A ESHIIR] shedh®nia, parasitic
used and the reacti on chosen are selected so as to

(in p@ﬁﬁlﬂﬁ@“?ﬁéoi‘i})éﬂéﬁt@@éﬂ @‘i‘ﬁ%rﬂ&t‘ﬂ@p@% eeeingBhikg )ne@nchepuimonary
aspe&%#‘os&t %Bﬁléﬁ&lt@ﬂoﬁbé@ |§CIL§d|lZ§bHG‘I‘gUQtréd§ts%§/H&6h%§ &sinophilic

al so be used btained” as salts ere
gran@ﬂpmaogqasm@lIaﬁlateém%uﬁ@rﬁtaﬁe@m t9e I3EwRYIe¢Rasioapd by drug-reaction,

f f

psori §|§ &) I At)ﬁe?ﬁaBgﬂg ﬂzta%g dgﬁ'ng?tﬁls ?8&%@#5%@% oeP Igelzjrﬁé’g{ﬂgLf&me
dernfa(tjhsm@raemfpr)mls (qo}.@rode{rmg) vﬂﬂ(go@)ﬁymfae}rmftlv(ty 'amglalg Wiieariag Heltbus
e AR, o RN TBEE R BTl ecpyat. s
haencatogicalidisontess {@g. hémn:&ytlccanaeemaarapiaahg'ammlahmre red cell anaemia

ons R A Sl PP SR SR e

sclerpdaind, #¥egeneegdnsleantssis, @Emtamybwhﬂ) rchmmdl autive anpatitious

[ 1. growt h, nedi ated by P13K. .l.n rticular,.the 25
myagiisnin diRTE. SievenuBhliton Simpiodts )Gk fIBREP B Alipishgp Anammtory
boweldisease (eEg Qulcerativiel dodtis sNCaIh®s dissdsellieAdocrinke@pthalmopathy,
GravEgaﬁJg%@ég gﬁ%a?sgﬁ reg %:1grﬁﬁon@rﬁfy?)%r%tare]sqnﬁt&%neurgﬁaltls multiple
sclerb§it) fr:ﬂffhﬁiaﬂ\’r'lbll|§r)/Qi|r|rI€|?osﬁijeiJ Gleitid epadride ahd %bﬁénor@,aﬁtbl‘étlﬂal lung fibrosis,

gl.i oma/ gliobl astoma; endonetrial;  nel anoma; ki dney

pso”éﬁ%la'f”é"ﬁ'él Q'B@Ie(}i'%”epﬁf'pﬁa sPidigyagaiar disensepi 3Berossipgsis;

hypeHbRSibMQIeeBVEhus BYSHNGsis, Btbikd, PhycEMR | HIBctieS APBRBIESangina,
acut e nyel ogenous | eukeni a; chrooni c nyel ogenous 30

thrombaaeehalism, PYlmeRBRRMROliFEy ihEemaely iR dsesises) asykenriegal ischemia,
perigRBAl thro@bétic &%Ws‘dﬁs% éﬂ?@ﬁéw)értehlad'lé'é@ée re%@ﬁlljélon injuries,

i ntestine, non-Hodgkin ['ynphoma; “nel anoma; and vill ous

retingrsatian Sadaaﬂ@d@bekm 00Tt NB OB YPERETIC PRYABINGBIRBEG inogzshy., and
cond &Bngkﬁ%cféﬂ?@@ ﬁ@l@@%egﬁﬁ%ogﬁig%%@&r@%?ge&gw 614 &ﬂ}a‘? agueous

Isorder 1Is se ecte rom-t group consi st
humers stgheas @DROMARDS, Loffler's syndr ONME, €osi noph| lic
pneunoni a, parasitic (in particular netazoan)
i nfestation (including tropical eosinophilia),
For the ebc&mmﬂsﬂbmaarcymreaslpm@i Will of cayrspedryaiependitg sn tlodmsde of

hili
aomipls SRt da e f dotep Bo BY Re ehp i SR Pltted prneral.
satistactonpyesulis agsindinetdd by be bbpineglaysieaically s dailyaddsages of from about

0.03 o 2@.@&19/@5 gﬁléqp&lv?mgffatt gg:lrﬁ@%%(g&qlwos?g%m tRe?arger mammal, e.g.

hum&e, Reih Itfﬁ@fdﬂﬂgé froBCasIR A g to ¥bbutli @Qoni?k}f@@ft@%ﬁi&ilmsmréoy for
iitjs ticaria, bullou

exangp%tllp]g%{eg es Hg}ﬁ)fﬂugﬁrges é?gaé{ % e)t,%ggormj ﬁuﬁg@e unit dosage

form&. st oS 'aﬂﬁllnlﬁk’dti@hmﬁfbﬂse from ca. 0.1 to 500 mg active ingredient.

The compounds of formula (I), (IA), (IB), (IC) and/or (I') may be administered by any
conventional route, in particular enterally, e.g. orally, e.g. in the form of tablets or capsules,

or parenterally, e.g. in the form of injectable solutions or suspensions, topically, e.g. in the
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haemat ogi cal disorders (e.g. haenolytic anaem a
apl astic anaem a, pure red cell anaem a 10 and
WO dioopstehv ¢ t hr onbocyt openi a), system c | upus PCT/EP2008/067859
eryt hemat osus, polychondritis, scleroderm, Wagener
granul omat osi s, dermat onyosidgi.s, chronic active
hepatitis, nyasthenia gravis, Steven-Johnson
syndr one, idiopathic sprue, autoi mune inflamatory
? dlseaseaée.g. ul cerative colitjs and Crohn's
form g 5’88%%)93'%96‘ Pither BiyEAS! i eﬁyon @%O@aﬁyoqréré%éppos'tory
formsarcoi dosis, alveolitis, chronic hypersensitivity
pneunnnitis, multiple 15 sclerosis, primary biliary
cirrhosis, uveitis (anterior and posterior),
The b&ﬁ;%lﬂd%to'f Armulng), f(lA@f@%ﬂ écC) auﬁ’&’@r’ 'Fhiag ba'ddMihiblefed in free form or
gl onerulonephrltls car di ovascul ar di Seases,
in phaffh@?%@@@'bfr9§§¢%tabler$9|éé¢rme$}§1 Fnindigateg apeMeRich salts may be
prep&r}éﬁm&ﬁ)eﬁﬁorﬁfl LA Ger (PQ)@'ﬁth @b shffedsrGd/ é?ré’ctl\H@Squpé free
angi na, nmboenboli sm pul nonary enbol i sm
compdundabol yti c di seases, acute arterial ischen a,
peri pheral thronbotic occlusions, and coronary artery
di sease, reperfusion injuries, 20 retinopathy, such as
Consgigabettyi, therisyéntiop atdwyorovidészper bari c oxygen i nduced
- ! e%neﬂloo% F)rhgrevgrﬂ%g ocr%%gl[ ﬁiggndltfolﬂ‘gr(ﬂgérg I‘%IS%%S(?A %\éa ?eq} by the
raocular "pressure or Secre Bl ar agueous
imnrﬂatJorsofdlh\e B3 kjhaaecaiptea efymet dig. sinbes indiested labove in a subject in

red dosage will .of couyrse var on th
"t drRlod BNl e Dne B e S o R R B dn 3P fect an
téﬁd@ﬂ\flé s@atechf ansnigoeing fof &ﬁ?u[éeﬂl) gmq (I%ﬁ(lggalﬁwaﬂ (Elj’) ora
S sfactor resu are | n cate to e obt al ne
@E?@ﬂ?%ﬁpﬁ %¥38%$ Eﬁd@%ﬁ@ of from about 0.03 to
. wc&nﬁm%gofnwmm@q» we) gBy (|oﬂ)ranumd(|qa|h¢@edamﬁ ¥r @esage

in the | arger manma s,|S|nthera

nge
f@f&ﬁmaﬁ%'@‘a'@ @Cﬁatapt? %?Hcfartm QS@ pheaweeﬁ igalt §-g- in any of the methods

@Qﬁhakgkgn@ﬁﬂnfor exanpl e, in divided doses up to
four tinmes a or inretard form Suitable unit

" RsYgeowy qfdh@ﬁ@rméka 80-a1A) e A ardei Ghindtagpein er fir om
?%\rarrrrﬁlaéel}t@alﬁp& taBfel éaYﬁor‘(n‘i‘Q{r%g% %?tphafﬁl?@ceﬁﬁégﬁ?oé'@qﬁ B of the

ﬁihﬁﬂ%ﬁér@@aéﬂﬂ @fym mmw@udaréwdhe Mé@ltreonq or rp@met i cul ar

g‘gaﬁé)%hﬁét‘d%n&“gl 3- Qllﬁgéé %'efjfat&)‘ dléébsbge form of tablets or

or parentera iIn the form of
= ithpese abheospbund ohfgrrotulas@)s ﬁéhs(IBOn(i»C) argiardB) in yreedorg or in

A Re IR 2RO QRBRL R F 00890 B0 28 AL Phorein in

['0t1 ons, I°SRa at1on,

[ wﬁrhwlms‘aﬂ thg treatment of oselpposid ptnqsphéhﬁyﬁmosTﬂob&kinm medited
formula (1), (1A, (1B, (1C and/or (1) nay be

of.
a%| Tihrdtered in free formor 5 in phar maceutically
. athee:pé@bheombtmd of farraulg. (NaglAl, i) c@T eshdadr@Vian fi8eddrm or in

et ica N BRlrcra Pl By et s i dniosted herein, in
CEHMEUITTSE the manufacture of a medicament for the treatment of one or more

phosphatidylinositol 3-kinase mediated diseases.

PI3K serves as a second messenger node that integrates parallel signaling pathways,
evidence is emerging that the combination of a PI3K inhibitor with inhibitors of other

pathways will be useful in treating cancer and proliferative diseases in humans.
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Consequently, the invention also provides: 10 a net hod

for preventing or treating conditions, disorders or
wale@easmwss medi ated by the activation of the PAGI/KPIas@®57859

al pha enzyne e.g. such as indicated above, in a

subject in need of such treagtnent, which nmethod

conprises adm nistering to said subject an effective

anount of a conpound of formula (1), (1A, (IB), (10

and/ or r a rmaceutically acce bl
Apprpxaiately g-g,o%, %‘BWH%J et cpa?q,fﬁpg‘gr(ewresg f—| Zﬁm(ap%rbB% |tt}5/= target
for thRNFH§ trabthzdmab NAltK QR tRIsFIZRAMmabhag deﬁﬂﬁ\%ﬁ@t@@%k&ﬂ’é }eléponses in
acceptable salt formas a pharnmaceutical, e.

some,patignds MErPRSINY Hare/nendr ORReenasebset of these ;guﬁaescppnd Recent
worktrﬂﬁ nﬁd?éaﬁy& fhat ’His lirhited res&ér@e’ rafel &ah tfénéﬂb@fan(lél)y |hﬁ‘>r$\fe@%y the

form or P har maceut i cal y accep t abl e sal formfor
commg@oasofr,tmaiuaru@ehwﬂbamhlbl@r@o E’IﬁK@th)PI&%KT Qethwrﬁea%n etal,

Brea@SCAN RezaTRA:. *@%fﬁg’klzl i WHotd‘s Abskf B all gﬁt lﬂsgah&}r%'@%%

or nore phosphat i Sitol I nase ne
(2009)). Segsleset ah, @hrecetu%"@fﬂa (%Qnﬁbund of formula (1),

A varg(%;rg)of h&rjngg ma #;rqanc?er%déxg s%ja)ctl Exltlﬁé frﬁjtét% @oprnck&fseij levels of

nmaceut | carly acce ormin an
Her1/eG hid o d asnunmutir of aetitbddg med ismail molgaue |nblb||tars h‘aye btelae developed

agaiﬁst {ecgbtoggvr(g'ﬂﬁe Rhad® fn;%luﬁﬁ@%’.%g\'}é %% M?B’% dtﬁxkhg%%ser while

seases use o a comp oun
EGFRomhirblltcas (jémpnﬁtfafté an(-llﬁi)or actidly iamdrtain h(Jﬂn)anltUImbrse(e d..MBCLC),

ey Blabhe ARG HBEL AP EF ] R L BREafe b Bhors
This tizg beaatiéraized Ey th‘e factrtﬁﬁlﬂl manpemﬁwrfsnbamhergematrgmmxmﬁ R are
n 0 nor. e p OS atid I Nnosito ase nedl a
muta S lastouig0 BL AR deryEAC SIS EREh l TeBerEs ITiliitn the
PI3K¥Ak’IbatH0\Ia99 IFat 8RarfglE addfithibShighiad the @révethbraK densidrélRBfg cell line
IS energ th?qthat t he conbination of a P13K i nhj bitor

in in Mhtrpi?‘s?% nsihelesss. githelPnes2lithers eMines ca ba selegiedithat are

res.starneﬂi% &HBinBARSE et trBlcQhbrb 8E Rt A MQatirS6aARE P13/ Akt HaRAS. Down-
9/ 080694 PCT/ EP2008/ 067859 -27 Approxi mat el

reguiaorzOninbIbitD ek i peihwey Eendees Bogousiarhtubsaones sensitive to gefitinib
(Kokh‘% e%ln%'ﬁt Br @%?mertdi% 7t1@f(9@c§5)) fﬁirtﬁeﬁ’rﬁo:‘y hLQa& Fnaﬁth%BHa%f breast

oug trastuzumab denbnstrat ed durab
canceza\ytﬂa)ﬂ%%hnmthaébw@om PEENsnléﬁmre@@I qm\gerﬁép@/smE@FBmhlbltlon of

both % MI3%/ ?t%glgv ?Lag{dhﬁﬁ du‘é@(ﬁ g E/Frérg%ﬂg eﬁge&?§ﬁ‘é et éﬂmd‘ancer Cell

has I'n mte onse rate can
8:28'é~l2l§(t29a5))arrhgsa neprllwedlcw thétghs comhivatien plogefitinib and PI3K/Akt

path%éfﬁm)ﬁg%?ﬁ%d@ é? ab\{é‘i‘th&‘nbé’ [h%ré)geuﬁ& %fﬁatgg;y ‘rﬁc,ean%&ls K/ AKT

The combination of AEE778 (an inhibitor of Her-2/neu/ErbB2, VEGFR and EGFR) and
RADO001 (an inhibitor of mTOR, a downstream target of Akt) produced greater combined
efficacy that either agent alone in a glioblastoma xenograft model (Goudar et al., Mol.
Cancer. Ther. 4:101-112 (2005)).

Anti-estrogens, such as tamoxifen, inhibit breast cancer growth through induction of cell
cycle arrest that requires the action of the cell cycle inhibitor p27Kip. Recently, it has been
shown that activation of the Ras-Raf-MAP Kinase pathway alters the phosphorylation status
of p27Kip such that its inhibitory activity in arresting the cell cycle is attenuated, thereby
contributing to anti-estrogen resistance (Donovan, et al, J. Biol. Chem. 276:40888, (2001)).
As reported by Donovan et al., inhibition of MAPK signaling through treatment with MEK

inhibitor reversed the aberrant phosphorylation status of p27 in hormone refractory breast
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Breast Can. Res. Treat. 91:187 (2005), Wods | gnat oski
et al., Brit. J. Cancer 82:666 (2000), Nagata et al.,
w@20e0806@el | 6: 117 (2004)). A variety of humanPCT/EP2008/067859

mal i gnanci es express activitating nutations or

i ncreased | evels of Herl/E@gR and a nunber of

anti body and smal | nol ecul e i nhibitors have been

devel oped 10 against this receptor tyrosine kinase

includi ng tarceva, gefitinib and erhjtux wever , ,
Can%?q"émgé;%ad ih#R BPIPY FeStyefhREPenG SensHivity t%‘ﬁﬁ'?r'ééﬁ‘i"%’*ﬁ?y'a“on of
p27Hif b Akt A6 abreBiRs itd TBIE S0 bRedt -the DEHye)e (Iv@llaﬁ'& ef al,INdt Med.

i ncrease overall patient survival in all pati ent's with
8:1149208pr essing tunors. This may be rationalized by

the fact that many downstreamtargets of Herl/EGFR are

mut at ed or deregul ated at high frequencies in a
Accoydinglitiy adhrthrilasgaeinthiecomuonedeal fegnylpe (D641 8R).AlG) and/or (I') are
usedgﬁmﬁ’\@é(atm'éﬂfofq?&?f%h@d? deht &lRel B ASblelSt SHOME RS cancers.

an adenocar ci nonma cel Ine 1ninvitro assays.
By thikouses Has eiged tulevelsehesmate relsistance sbmmdnheseendn these cancers

istant to gefitinib that

with g&l\/%ﬁ{'(?%a%ﬁﬁfar@%rga ‘activation of the P13/ Akt

pat hway. Down- regul ation or inhibition of this

o R RS S R Ao SR RSB il toma
trans{d2a0&r) Js.re$pomistdy foo the, conBtltatlverla(\‘/tlvbte(g BOR-Ab tyfrc.)skixﬁeelasase. The
arbo

afficfel) SRP R AP0t vl e, Rkl y fosipeggnasg jptibitor. as a
result bEnRbIIKA AR Abpahdyssactiaind I-Eﬁ?&ep,rrﬁﬁhwmheatsﬁylﬂﬁﬁcg}aatéd:stage

disefaSeboredtime Bl B e ehese i b stegnecieonferng

muta@i6hs ini thé PbRKAaBlEMAKL In RS BlResiHakE faietr@h&rew@@ krtht BERRAD1
attracti ve ther apeut ic strat egy in cance

empleysineas-R#f Was&g@ﬁtgay(tgﬁahplhﬁ@ Bifects- |6]faddItI0nTlrr]]hlbltlng more than
one Kig4isedih Miedldhd BathwHlF ardyidach dafdoRhl &Bﬁ%ch&f’aWQ&s&t@ﬁ‘ce -conferring

i nhi bitor of nNTOR "a downstream target of
mutafpetiuced greater combined efficacy that elther agent

I e r
Acco@&%\? .h%nath%P éé’%C?stﬁréﬁg%ﬁf&”%%ﬂigﬁ”%%oggWW (1€} and/or (I') are

usedAnppméwtl@gwﬁé at legstrongsaddifiopal #gemt S$|ﬁ¢ipé ‘frprrbtihéamup of kinase

o o a8 4o Mg g i ok B Qelof i pNGRi s B5 orronic
myelpgstiiup. IelJ:Reﬁﬁm(GML) By thesusker i aid@d s&everdeh@tprevent resistance to
vation ﬁ?s Raf - MAP Ki nase pathway alters

said ?ﬁga?)tﬁ’é'?rﬁﬁjg S?Pﬁltqgﬁ status of p27Kip such that its

inhibitory activity in arresting the cell cycle is

at t enyat ed, _t her ontributing to anti -estrogen _
Becaruégla%‘&ﬂeﬁo ﬂa&%?%kt eethypy dj dJVGSB?‘%UISUF‘ﬂ}?érW hibign %g%‘gé’athway In
comtir&idh)with thé%pl’e%ﬁﬁétt(ﬁﬁe RyopeBIRViRBarfier @élls,, m'cfﬂjmr@ rbd@ﬂhe@:fpy and
MAPK signaling through treatnent with

MEK
Che”?(gW?Ebd‘”'ﬂ FRSUR BEIMPAPNCdIRERYISES W'&Qhr@hetsqlapﬁsc@?ceﬁéﬁlﬂrh% 178-
194 Q@CDr?f%nﬁs raﬁferxﬁ%ﬂar ¥omb@agbn M@l%@@%s@%@ﬁ@ﬂ;r with carboplatin

P2008/ 06 -28 cancer cel lines and in so
dem‘éﬂﬁtrﬁgﬂdr%@?&*%@ &fifg el Lo dm ¥itho; W@'tf?rat@ ang QWRIOS'S assays as well

as inﬁHQﬁBtﬁ@rﬁW &FI&)EQ}S} iﬁ’g xenograft model of ovarian cancer (Westfall and Skinner,
Mol. Cancer Ther. 4:1764-1771 (2005)).

In addition to cancer and proliferative diseases, there is accumulating evidence that

inhibitors of Class 1A and 1B PI3 kinases would be therapeutically useful in others disease
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p27Ki p by Akt al so abrogates its role to arrest the
cell cycle (Viglietto et al., Nat Med. 8:1145
W@ 200230694 5 Accordingly, in a further aspect, PCEEP2008/067859

conmpounds of formulas (1), (1A, (IB), (1C and/or
(1") are wused in the treatngnt of hornone dependent
cancers, such as breast and prostate cancers. By this
use it is aimed to reverse hornone resistance

onnmonly seen in these cancers wth conventiona

area%mﬂ‘% H}H‘Mfonefﬁéﬂﬂgﬁ the PIFK ﬁ@f?é’i”(ﬂr%%cé af the dnke¢8 geﬁﬁc']?s been
shomﬁ‘rsto%rl%l\‘f‘edm ehegeRaURd ;ﬁé&@%ﬂb&wﬁ@ﬂ-@&ac@ynmﬁ °N§t|ure Medicine

transl ocation I1's responsible for the consti tuti vel y
11:5@€61 4 62088))BARUAK Pt3jrioibiter thatrialibits &P wduid be ueeful as a single
atients.are res ecu

agenp §f bl (AR Bl Wne@BY heiscfbriirt 1oaRE Bt of the

PIK3CD dénle, Is inpdeartdi leaeﬂlyundﬁommegj;ﬁeimnmnm(@_lgytbﬁ_eWaIt . Exp. Med.
\Y/ t e I se re nd to tini I nitl

106: D P oAb B e I S aR A PaonhssPet ATIoER sekneBeq (gt Fhal. Mol

Cell. rmilazz 8580-8500 (200 2Y) bn & ni335 el Lifidre AtiatioR (Wi bt 4. snawm*eem 1007-
ave denmonstrated that BCR- Abl enpl oys the Ras-

101 1k(129g45)é J@Pﬁm‘b!& axpgegpd ghat pil { @3- '@hpg@rtsé’voqlﬁb%éla?ft’" 'aﬁhe treatment of
B-cell DRV dtBith edlé&ﬁ@s aﬂa%sﬂﬁh{éaﬁﬁnél@ fhlé%rﬁglﬂgn BAS WMRYthe isoform

provi des ad tional protection agarn
produ@sif Meaﬁﬁlé}&Cébgﬂr@r resugs lnmtiateobﬁ,sbutAotB cdil,mg$ponse (Reif et al., J.

ImmL?r]no%)1h7%r 2%% g /(Z(Sdlﬁ Jrgsglgmn%giagfdggnornls rat%% %ELC%%\{ |§1| An)rhal models
of aulditnmuak dIMSES Cﬁmnpﬂjetl dll, Oatdre Mpeitinestl: @36-048 (2{005) tBaeber et al.,
roup. of S itors, such as deevec(r), in

Natu?%@eﬁpé'gﬂ dr?l% %%5 (Iﬁgﬁé)?ol ogi cal cancers, such as

chronic nyel ogenous | eukema (CM.). By this use, it

jmed to rev vent resjistance to said at

The pEeRion g LY o 1o g oo ORH s CaEpT 9 FRegone
compdifdRSt Eimblie (|pa(tﬁt)\/\@3) @O)\éﬁé/oﬁ@b ltogathn Wi a phé\’f‘dd@bb’dl&:‘ﬂy

of the pathway In nmbi nation wth therapies that
accee}alb{ﬁeegﬁglﬁpbgi|t§bﬁerf0|b%‘q%|§ystrgtéq>r| va hypan, ay @@mal subject, either alone

or to§@AEONIEERBY aREncéiRR@RIsher apy, will result in |
I nproved responses (Ghobrial et al., CA Cancer J. din

55:178- 194 (2005)). As an exanpl e, conbination of P13
The V8RR, LAY ?ﬂ&e%éﬁo@ﬁb@@@étﬁ\b'H?m%rﬁ?%‘rﬁﬁts%gjects suffering from

synerglstlc effects In in“vitro prollferatlon an
a celryproderativesdiagaseasuchedy canger. akhd inverntionithis pramiges methods of

fi ' , L
treat af Fhudi t BRoHH tering t
realfl PN & AR i B s L L HRERE RoFRASER pominstering o
the s(Dje053 )heraneuaemlytaﬁ@ntlwecﬁmqnﬁ@f agnohpprod pffermtlave), (IA), (1B), (IC)
, . at | .

andih FPEFEL PGP B A B R O RERIE et Btncereqeprs.
partitUtar agepdsitiailsiwill aitiesrie formwédthe tagethes @assecoiDination therapeutic or

2009/ 080694 P2008/.067859 areas,. The
a0mif AT SRS (S IBE8, N Haeot 3o By bR APy g dormula |
incIuE’é,KﬁﬁBregmﬁamltbd% le@eror more compounds selected from the group consisting
of kinase inhibitors, anti-estrogens, anti androgens, other inhibitors, cancer
chemotherapeutic drugs, alkylating agents, chelating agents , biological response modifiers,
cancer vaccines, agents for antisense therapy as set forth below:
A. Kinase Inhibitors: Kinase inhibitors for use as anticancer agents in conjunction with the
compound of the formula (1), (IA), (IB), (IC) and/or (I') include inhibitors of Epidermal Growth

Factor Receptor (EGFR) kinases such as small molecule quinazolines, for example gefitinib
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shown to be involved in shear-induced pl atel et
activation (Jackson et al., Nature Medicine

wd 10090306544 (2005)). Thus, a P13K i nhi bitor thetT/EP2008/067859
i nhibits p110l would be useful as a single agent or
in conbination in anti-thrampati c therapy. The isoform
pl1106, the product of the 5 PIK3CD gene, is inportant
in B cell function and differentiation (C ayton et

(us Bis7a0aE Biebhaep Lo ar Sl 2ot natia sy grigind

: ' 2 3580 G t
(TarypP. OB Ta7ghe and WD g 8ady PR lUS by 7 8e RE WO
02/02%%); \(ax60l4y Fndathelil Grewihd=asiqrdrstcentor et GFR) kinase inhibitors,

meluffha S FRHE O R A SO o EEL 5, P ob FRO BB 1420y, s e

(US $.883i1nBiabd W Qrp9¢F14g2), DhiR-2984 USsH6 @, 61 1LonpUSdICE4,237), vatalanib

ts ) .not
or PTRTRLILE a2 Vet (IORENERS). Busdinlely f5 Soboe116),
fenreidR@4)etinaiochcidt [shydrbkyphehyl ameheiins Braesess 1¢ I k-3EoyV © 102/62826),
ani mal nodel S® of aut oi mmune di seases (Canps et al.,
bevagigu AR ofAURRINTEMQ 94482543 KRAHBS). 3-1Bemsdyisuffonylpiperadine
methBidtoR/ MR A Sbe AEL1 9B SRPAG2390E) pyribod RS DVURNLFIRSS, ZK-

urther” _provi des pharmaceuti cal conpositions
304708 nveglmCh Yy MiRA-B6CHs £ A4, GIoRRFo liNdS G621 0tad) Gan(db)(WO 04/09769);

L A). (G ) i
col B b AL A SEETSTOHD frgen o

rituxienchib Aktgirotetn lomadednsibitarspsuchbrasdtX-08201; Fubteackinass CHBKC) inhibitors,

suoh e 1515 RBr 7 AF o Rh soiefRb ESP0 1 2Tkl alMErmes

kinager inkibiteralinchudii esdrafes bl (Bawi 4839606)/MRA-358RPYLEFafAON, BMS-354825

AmcPi s et et oRc 610520 2: P Spsh SN POTS it eeotor

(FGRR)jirRek inHbitdes € fDepet Bert@RdsdE COK) GMifitorss intflding CYC-202 or
adm ni s erlé%rég Lo th§ subj ect a thera_eutlcall¥
rosctinediy Q) &7 taana Y 9@6#&8%5"%?'6%@? dGroph Fagtay Receptor
(PD(ﬁF_tI?)kine(sb@ihibi&fﬂgé%h 4d CHIFRDEHIGANMAREABL13736C90DI12a8 1208
W

h one or nore other anticancer agents. In 25
SUBGAH; eind BeaAb! kioageoshibiters andifudioreprotesns $ehfasrSiltsat e Gleevec®
imatirgget her as a conbination therapeutic or adm nistered
(imatinily). . . )
separately. Suitable anticancer agents for use with a

B. ActiEstrogensif EdtoganHtargéting agantedfer ubeiin antieamast thdrapyt iedtonjunction

with {oscepiofly? Obpriats nileD: af & ALY SEERL" Ssifqoen

RecepisHdgRNstorsqSERMS) iHulldidPtamoxiget) eere mifbesobiaRifere Hidntatase
drugs, al kyl ati n% agents, chelating agents ,

inhibgers isgicing Armisissti e anediczrier Estrogp tor Deeeegiaiors (ERDs)
incluﬁgﬁrﬁaéloffjg@ élplluilvségggn ot herapy as set forth below A
| n ;

ase i B tors: Kinase inhibitors for use as
C. AativAndesyears: Agearigenitargety agecits fon uge tnhartticencer dngapyiel cohjunction

. heforrrulaéollé (1.48),...(1B) $]IC ag/or él'{ai.nclud .
with fhrroBTRogPg cbforepiaali i (S elphemia boket BeaneR lgefamide.
finastdrida s@aindyCfbtiemig st dtodiphesls] shdpiriasarbines, for

exanpl e gefitini b WO 2009/ 080694 PCT/ EP2008/ 067859 ,
D. Othgy Inhibitors: Other inhibitors for use as anticancer agents in conjunction with the
compound of formula (1), (I1A), (IB), (IC) and/or (I') include protein farnesyl transferase
inhibitors including tipifarnib or R-115777 (US 2003134846 and WO 97/21701), BMS-
214662, AZD-3409, and FTI-277; topoisomerase inhibitors including merbarone and

diflomotecan (BN-80915); mitotic kinesin spindle protein (KSP) inhibitors including SB-
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(US 5457105, US 5616582, and US 5770599), ZD 6474 (WD
01/ 32651), erlotinib (Tarceva(r), US 5,747,498 and WO
WwW@800309469d , and | apatinib (US 6,727,256 and WPCT/EP2008/067859
02/ 02552); Vascul ar Endothelial G owth Factor Receptor
(VEGFR) ki nase inhibitors, _44ncl uding SU-11248 (WD
01/ 60814), SU 5416 (US 5,883,113 and WD 99/ 61422), SU
6668 5 (US 5,883,113 and WO 99/61422), CHI R-258 (US
605,617 and US 6, 774,237), vatalanib or PTK-787 (US
7439812519 N1833; pretrasprepmpdviRioy BiEh 23)bortsagmibaiiVelaidg® (US
0 1
578@!@ r%g)%hhgag/ %Jrlrc]?dr%g%rﬂ%%(C@)@E%lﬂﬂgbﬁo%m\(g%dzm%W))n -steroidal
antnrﬂ@h@zm@)drus;%le(mlaﬁbnab or Avastin(r) (WD 94/10202),

E. A emolnerpRE DALSH ARR BEEaE EReeegeyygagents or use

as armcancﬂrca{géntk -ifi pprjuctibhtwithatbe nempouid difodda 0®), (IA), (IB), (IC) and/or
a n(r), VNDA- 3603@) EG 004, CEP- 701(%\US 5,621, 100)
(')'”@éﬂ 8@”?%@@/@@‘7‘6@" i ghstamided§iasade AeOmyHR BP'faé‘?s
ue ®
e e
N4-pBXtoRgéithorfi-6ideiry-Biflnasey idifd?Ka)boprtin b}Pﬁ@b&Im(@)s daim@sine
LY-317615 (WD 95/ 1718 ), and Ferl fasi ne ®
(BiCH B chipmmbuci heykoesn Netentat (Alatingsd, ¢'ﬁ¢ﬂWQ@P§Statm ),

o R KU 30515 s, AR o g

cytaraBin¥ip OIS A et tiof | D gD yeR) d&¥=emdAnd @t @mdﬂ%@p@&ﬂmomycm
(FGFR) ki nase inhibitors; Cell Dependent Kin

(Acinomy sy Doﬁ@smﬁw)u@ﬁtﬁ‘@ﬂ@@ bpdroghlondeoeswiengd), ¢ @lwyoru icin citrate

iposiie FEctRn BRI MU AR e thading) dicaliel BN e
2004@'7‘@(5#435&“03%%%ro&%rlc%7@@na§ ih®@2AGbeN, et&b&@cﬁﬁﬁ/e@@ﬁlld@)

Bcr - Abl ki nase i nhi bltors and fusi on protel ns suc
qudaanlnesmloscpha@(EWQ))5fIQ@o(mamh(Adw@9 Ef1dex® ), flutamide (Eulexm ),

S e S A i e e A I it
(Idan%fmrT@)rl%élf&anb)(lFE)mn&tb&)n (Janfptodnel oLy !a)alg'lrfé%le YesPAR®),

el ective Estrogen’ Receptor Mdul ators
Ieucovmlh wdichign, tnzatphaldred  kerramEnbmeereaptopurinei (PeriesthalPh metthsteexate

oA e esdL S ot v
(Yttrlﬁﬁ’ébmﬂ@bﬁ'?’h\) leenfdélta\fﬁsbélﬁ& ?saﬁ:r 20 \Rth cARISRBE MRplant (Gliadel®),

drogen-tafgeting agents for use in anticancer
tamolxrﬁm apytel (NobangxfPic tengosidei(Vhmbh®), ﬁal‘rpguamjn@fth|btealpﬂui|rapazam|ne
(1A, (IB), (1C and/or (I nclud(gflut ®
(Tlraﬁqu%ﬂ),l}p%tpg%n hydrpghiariderTpgialection POVPER hianglastine (Velban ),

R L E e

itors for use as anticancer
F. Alhgetms AgentsoAjkyteting @gemistfor usiedn cQiucdivpovitidheicompopund af

/ | ud
formpig) L1 k) ancherdh AR UNBrA0 R dfiforBli eRaii (LS
4,169B84&R- Wm24qmmmw84ﬁ)$n@uféﬁa%fdélﬁzﬁi‘ébé.famlﬁi@etopophos (US

5,04%,%?I gAémilsﬁA'ogtgq%aﬁ%l;Hgﬁéqewgﬁgen?a(ﬁ‘uﬁ/ene) penclomedine;

pyrazoloacrldlne (PD-115934); O6-benzylguanine; decitabine (5-aza-2-deoxycytidine);

brostallicin; mitomycin C (MitoExtra); TLK-286 (Telcyta®); temozolomide; trabectedin (US
5,478,932); AP-5280 (Platinate formulation of Cisplatin); porfiromycin; and clearazide

(meclorethamine).
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di f | onot ecan (BN-80915); mtotic kinesin spindle
protein (KSP) inhibitors including SB WO 2009/ 080694
weEFonbasee08/ 067859 -31 743921 and MKI - 833; preCEEBINE067859

nodul at ors such as bortezom b or Vel cade(r) (US

5,780, 454), XL-784; and cyclgpaxygenase 2 ( COX- 2)

i nhibitors including non-steroidal antiinflanmtory

dr ugs | (NSAIDs). E. Cancer Chenotherapeutic Drugs:
Particul ar cancer chenot herapeutic agents for use

G. CB%'aHHQ %ﬁﬁlseph&lfé'ﬁﬂ§9Prr‘1tsé‘8'r+ﬁ§d'&99r6H” jopHvithriRe SBWBBHJ'HHOf
form@h (lplzlﬂv'(m)((ild) ar{d/o‘})(b ) .aa&ae te(tr'a@)iorﬁa%d)aﬁe E\Md 01/6@éM§ﬂ?P 697;

anastrozol e x(r)), bicalutam de (Casodex(r)
Chmbalrled'ﬁﬁcﬁGr(c'ﬁ&A 6@)t gac(cﬂsbme&uweso\)lgt(@) Islefarbamine; and bleomycin

optlog F}J |ﬁr g}%)fr?a}lo? %ﬁ%ll é:foﬁl?érgi gn Fglr} (Busul fex(r)),

eci I ne
H. BllﬁﬂegjealtRBspoasé)MvﬁlﬂéisdBlobogfé+ rfelspmmybdlﬁbrs&such as |mmune
| atin_ (Parapl ati.n(

ne U( r
mod GRfogh SHOTERT COTRGRER TS FOBPEUTLETRTC e abr B (1B)3(C) andor
(I)|n@|uaérstd@lr(5§brlﬁé%|d§'iﬁﬁck ébl)dand@sqyéﬂeepmmdﬂ 01, CEP 701 and

miockalst i b Pl iy o8 SRR s 1083 a00. wo

93/07T53€W®@'1/d4@§90\% @I/MQMdW@@Qﬂ%SOQ \(V@Tbﬂo@m@wd))owzmzz WO

t
96/%?9%&3%: éé‘rméd@fwamnmef 00 TR A 5B AT ) G8/84841 and

n t
i T e ke
I

IL-2 Wy&‘i@‘%ﬁdfmkm?ﬂ?d‘é‘d( el K4 L-SRIbb@M ET7) IL-8.dk-Fpbsi@dL-11, IL-12,
and é(ﬁ?%%l&ﬁée)l Larlélr'ﬁs yew@rh?phg%gﬁmﬁa?ggﬁuén% g?é'a%d'rtpﬁn 70% of the

uor our act | uct | udex
nativé EEluhmnlsIe(méﬁce altnemmné (fbe%n%&blmalmr feflunomide (WO 04/06834 and
dr ox

tid
US 6140 T PTFSZPHRRER P 75 T e PR MR () 4.639.336,
5,389, 64@@ E@EQBWQ W@H@S(ZGB)575L5 35pa8a05,ne4,016,5,85208%6,)5) 346,905,

5 39%8 g’;}:ﬁ gébéﬁ%:n | u%grﬁoﬁg@ﬂn%ﬁ@?%$§§%ﬁl%s anthraquinones,

thloséﬁﬁﬁaﬁé%(zbhés alﬂiUtt@FﬂaerFh@QV\Kd\bW/%m5@%0@4)’647‘5!9' SHAND 04/60308).
paclitaxel (Taxo phoeni x 20 (YttriunP0O/ MX- DTPA),

. Caﬂ@?ﬂ\ﬁ%‘t%‘??ﬁﬁ Arﬁ@émqeéww fopusg i WOBJ&PﬁH%‘tW'HéthPr?ﬁm@ﬁH”d of

form@lg' )ggﬁ:) é@(%}mﬁ'ﬂ(’%’?@ﬂﬁ@ {f%{o\gghgﬁf(ﬁgﬂré’rfeﬁ?ﬁ[e}t 26:2269-70

(1 974)) r@@gd\wmabe(méﬁek@)z crﬁsl(atdp)e® (tscriam&gamdaysdm@am(;@rneﬁeel 4000
i nj ection ca i nbl astine (Vel ba q 2)
serlegl(ﬁhﬂ(i) |Gﬁé0(l n%)(M)G}) ﬁrda@ Heseaade fixe mutatlons hHe'Ras
proteﬂ%%@%que)Q\/wFAd\’/%XW G INEN- é‘@ﬁﬂ/ﬁ/é 95M 2660 té@(@?/LAl\@P-L
agents for use 1h conjunction wth the conp of 5
encoflmgriif\&-16 157, MAGE-3 \(alCI)ﬁe of NG)TKdM‘éKD@A/(XSBW) hEHR12éAX; ACTIVE,

wicl SR8 w56 B athis: R Bsr Ballebeeine s,
mononylt@gefnaaﬂibdeed emcmephos (US 5, 041, 424) predni nusti ne;
I 2asy (ac Qﬁ)the compound of
el p

3. AsRRRE ThAPRy AR 2D ddiBS fot SR n
form Q8- @)enAyl(wyp(mmd/a}e(n) dlabinamdéanmsacde@wﬂws diicteds AEG-

o1 oRbp A M AeheRt ekt T (ke Shperastoense
oligonucleotides); AVI-4126; AVI-4557; AVI-4472; oblimersen (Genasense®); JFSZ;
aprinocarsen (WO 97/29780); GTI-2040 (R2 ribonucleotide reductase mRNA antisense
oligo) (WO 98/05769); GTI-2501 (WO 98/05769); liposome-encapsulated c-Raf antisense
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30 5,478,932); AP-5280 (Pl atinate formnulation of
Csplatin); porfironycin; and cl earazide

w@ eelognoet ham ne). WO 2009/ 080694 PCT/ EP2008/ 0BTBBER2008/067859
-32 G Chelating Agents: Chelating agents for use in
conjunction wth the conpoung of formula (1), (1A,
(IB), (I1C and/or (I") include tetrathionolybdate (WO
01/60814); RP-697; Chineric T84.66 (cT84.66);

O|igoa1§%&];?§€|\plﬁlsee%¢§.vg§é¥ﬁ\lg, \A/Q)@@%%Strq%)é rpwgfeq1’27 (R?\IAI based therapeutic
targe®h§ ME@HIRN #RIQA). (EPT) . 5 H  Bi ol ogi cal Response

Modi fiers: Biological response nodifiers, such as
i mmune nodul ators, for use in conjunction with the

A coﬁ%%’@&&ﬂfoﬁﬁulg O(f)”'HJD&1 (I(Bl),)(iC)(drﬁ)or (I()lc%h aldd &) c&ﬂgﬁé’(ﬁ ind!’

i ncl ude st aurospri ne and rracrocyc i ¢ anal 0gs t ereof
pharmageufigphepmumsition wittporaiodiaiery o ansibistaming d(l@éesuvmances Such

o ) B o B2 s B g
glycapyyrolen $pralvepion/bpamize, oXiPIUD boanite5a®! tatwpinm bromide, OrM3,

0

ooy BT S LA AR PR LU0 st
terbutaing, sdlimblteaol, ¢dridoberelt mllyetewahtaadl e&ﬂelcraﬂy |s¢mtdrolczﬂddlf§;rmoterol.
Co-tl'lreLlTééeu?iF;@ngﬂgtlsam?tgakgjrpgasgb\s/ﬁlﬂé%gﬁcl{Jﬁ%é %é_[[irilzih_ﬁ_%iygIrolbﬁénaé,LéleSrhastine
fumadgte] pematizoel Rrdtaviae] dsdl@atabReanihdndydamirmeamdieadiefladine

sequences greater than 70% of the native human
hydr @@%’ ffice; altretam ne (Hexalen(r)); SU 101 or

| ef | unomi de (WO 04/06834 and 15 US 6, 331, 555) ;

i m dazoqui nol i nes such as resiqui nod and i m qui nod (US
The @V@gg)ngggwdesgn%fgrt@grgaspgctz%gor'gl?leathl Qyzrgor@m a compound of formula

o, (Iﬁ) %@g g@ﬁa %r%?aﬁ@é?e g;@%ge (gc%@p%l%g)é%a’i%%use':fulgréﬁthQQ@etment of

a thromeolm digeasenhaabiiseasea firpiengisi- Sk §ompounds include aspirin, a

streptt(mn%%@mé 'ﬁ?sr@jﬂé’é?ﬁ‘ﬁo prgctﬁléﬁbpt@u%klﬁb@ a(é/r@cg gé]lﬁgrgtSé)’ntlp%let
04] 64759 7603085 . " 1. Cancer Vacei

drugs\fe. 9. JAHOEX: vg@dowebbls@fat@s@ staﬂn ¢oaj, LIT P&oniteryastatin calcium),

I ) I
20CBRTRAHIS o) CRESTOR Roslastdrhfler. b s Heto bloBlerBg) Japoi
NORVESTAfMIodipieg beeytate ), (a@daaRe%@E Jhjbitdh e gt igirpri)).
(STn-KLH); Mel anoma Vacci nes; G -4000 series
(d-4014, d-4015, and 3 -4016), which are directed to
The lhw@/rﬁldmnra\tlde&nls a fnrthdéreaslﬁast a porobieatign cAnmmigang-dlcompound of formula

1266
0. (BT (B AR T s arP ORI QRSO e frpatment of
antihlyBdrens\an. SéémG&GéOUndlleﬂ%llméM@f fEAﬁEtlkblMEs Ilaﬂclamvemigg agents such as
e ecjfic. for, tunors: er
statipe B E AR R A GG B ke A PR s, AE VASC
(amlddipif@ beSgaer Ther apy: Anticancer agents for use in

conjunction with the conpound of fornula (1), (lA),
(IB), (10 and/or (1') also include antisense

The ROSRRBI PrbR8Ss inSERh&SasPEét a combination comprising a compound of formula
(O, (1A), (IB), (IC) and/or (I') and one or more compounds selected from the group consisting
of fibrates, beta-blockers, NEPI inhibitors, Angiotensin-2 receptor antagonists and platelet

aggregation inhibitors.

The invention provides in a further aspect a combination comprising a compound of formula

(D), (1A), (IB), (IC) and/or (I’) and a compound suitable for the treatment of inflammatory
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35156 (GEM 640); AP-12009 and AP-11014

(TGF- bet a2-specific anti sense 30 oligonucl eoti des);
wWRM09A9@84 AVl - 4557; AVI -4472; oblinersen PCT/EP2008/067859

(CGenasense(D); JFS2; aprinocarsen (WD 97/29780);

GT1-2040 (R2 ribonucl eoti de gyeduct ase nRNA anti sense

ol igo) (WO 98/05769); GII-2501 (WO 98/05769) ;

| i posome- encapsul ated c-Raf anti sense WD 2009/ 080694

PCT/ EP2008/ 067859 3 oI I godeoxynucl eot i de
diseqsefy IReIgRg W@@'ﬂﬂ%g UgH&O@_SﬁDPH%\é: Iﬁﬁ%‘:te&a@é’ﬂ the group
consldRg @FJWF' & mhﬁtﬁtb&eédcﬂ% }onéi &QBB&HQ@S&E as

mE formul a é&)q b ;IBLMJ%IC) and/or (I") can also be
MBI el Oharﬂad RETY Axznd El‘élﬁmptqrdnmwnwiobulm fusion
molegﬂlgﬁ?gugﬂ%' lE;N d‘%{lf)a LOP@%éhbrsst %@e@ﬁugﬁﬁgtﬁnlﬁé%%gﬂgf@% 1Ra(e.g.

ronc r rugs in I chol 1 ner
KINERETaultIICIEUSmbItorB) tr:loagemdﬁa,l anil}ln[ﬂamtnalmv agents (NSAIDS), piroxicam,

diciofynts TS TR eReisp ey ke e BSbiaie tiimates.
mefetbirbd&dd, |ﬁﬁﬁé&8z¥<ﬂ5 suliddde, 2paatheepygraes emdso phagdinitatahe, aspirin,

such. as sa r byt al i ne erol,
coxchPisRERd RIS Ve EpBER Lt R RERIGE o o
metaﬂ@;ﬁ’rofe@émﬂﬂ@h (pa&e@@rytMMParzewlecmv@rﬁmmiosé)ammanmbiugs,
stances_include cetirizine hydrochl oride,

2013 RSN EAROT (e aa2baliyivEORR o eRBieaielareide.
hydr@G2LA6RaHE e pehENSHMIEABhOM &b AXRA 8MEE) B8

hydrochl'oride. The invention provides in a turther
aspect a conbi nation conprising a conpound of fornula

The ﬂw@er(tlc)nr{)r&\; (t?% s ind fRtherds &F@{%rﬂﬁl bfon canislisHie ?5m;gafn% of formula

at are use or t e treatnent” o
(1), (1A r(deb((tiD)ﬁndéordi Jaraisecorheeund ditslasier thettrastmentenf ostesadhritis.

8uch°$dm&o%9%érf&é %’Q&:t?&ﬂ il e rg?c@t dRRh Ky 19 §fifnddhd %Fﬁ%k@?oidal anti-

asm noge I'nase, I'coagu
mflaranntatcmj/ ayeitethereinals N%I@ s) @Udkvaé(plrmdlcmm,dmgmfehac propionic acids

such agl nca\pma%e%) fllf%&ger(\ él Pépég%gt k%y&o%%&&% %enamates such as

mefepBosua@d tiadomgthaehh su)indse, Bpazonel pyrkaslofes guch as phenylbutazone,

sahcﬂ@gs%hgrl] %$ @%&riw’gﬁﬂiﬁisﬁ{g%& 73 cg (}leltﬁtyg FF(B&& Il?rﬂiracoxib and
etoriguxit iafl@igesids and mirabiculas Peedpics QRAkistatt costeEddPaMEhyluronic

ound of formula (1), (IA), (IB), (1C and/or
aC'dS(?UO?'r% gﬁ@%‘ld SBY'EC-conmpounds that are useful for the

treat ment of ant| hypertensi on. Such conmpounds i nclude

ACE i nhibitors, id lowering agents such as 25
The igyeptiopgroyifes 'T@Rfu(t roﬁs@ﬁgtaa@?rﬂb'ﬁﬁ'l“lﬂ GRTPrisEg) & FeApound of formula

(), (IAB‘Q@?%C%%?F%rﬁ%ﬁarﬁﬁlrmd/&@éﬂ %ls@?ﬂ?compound Such

The i nvention provides in further aspect
antlvﬁalmt may |b@r$ete§te§rfr<§n Htj* Qfoé@ﬁmﬁmtmgdﬁ Yiscapl, AZT( @9y0|0VIF and

famc(cllcf% r sld Jﬁ’%ntls%bgﬁ aRdb@Hd Eb}g)oeéﬁ%c%%d?ﬁ tH@ér@gﬁ eOMARE D

ected fromthe group cohsisting 30 rates,
Valaplet a- bl ockers, NEPI inhibitors, Angiotensin-2 receptor
ant agoni st s and pl at el et

The invention provides in a further aspect a combination comprising a compound of formula
(D), (1A), (IB), (IC) and/or (I’ and one or more agents selected from the group consisting of
CNS agents such as antidepressants (sertraline), anti-Parkinsonian drugs (such as
deprenyl, L-dopa, Requip, Mirapex; MAOB inhibitors (such as selegine and rasagiline);

comP inhibitors (such as Tasmar); A-2 inhibitors; dopamine reuptake inhibitors; NMDA
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aggregation inhibitors. The invention provides in a
further aspect a conbination conprising a conpound of
wo eooag@o4 (1), (1A, (1B, (1C and/or (1') anPCHEP2008/067859
conpound suitable for the treatnment of inflanmatory WO
2009/ 080694 PCT/ EP2008/ 06785% . - 34 di seases, including
rheumatoid arthritis. Such conpound nay be sel ected
fromthe group consisting of TNF-a i nhi bi tors such as
anti-TNF-a nonocl onal antibodies (such as REM CADE,
antawtgﬁjyotmdaqg@ﬁs aqgmnmagﬁw&ts}:,qg Ilrg‘&tg&r%pf neuronal nitric oxide
syntigggynogl obul i n fusion nolecules (such as ENBREL),
IL-1 inhibitors, receptor antagonists or soluble IL-1
Ra(e.g. 5 KINERET or |ICE inhibitors), nonsterodial

The ﬁOérﬁtrdn'Hrb\ﬁH@@alh%ert §ct(d\'§fﬁ‘h@§3\tionoédn%ﬂs%rﬁ compound of formula
di cl of enac, roxen, flurbiprofen, fenoprofen,

O} (%ét(@@f(b@)@ﬂW%ﬁ Qﬂdé?ﬂe Qréﬁﬂﬁlﬂnéé\'z“%ﬂérﬁhﬂ% %z@hdﬂnt"A'Zhe'mer
[
Drugprﬂ%ﬁ%%%‘lt@gtlgg ;f]ré)ﬁp hbgﬁ&ﬁ) ccﬁ@%ﬁ(& gf dBﬁé;ggzﬂ ot% % ljxg |nh|b|tors
N EURBBTHBREXg4lwdih £COXi-2in hibREREXpGEe i tofyttine ax medtiyjonate.
net al | oprotease inhibitors (preferably MwP-13
sel ective inhibitors), p2x7 inhibitors, 10
The aZentioini providessin aNkIREITdsNectps egrabiaktion, cdnepristigseecompound of formula

. BT R AT b o PR oo R Gt or g P pugpgpesant

agenTrathmseeﬁpbmmpagmnsdms Uemeaecﬁwﬁmlth@gr@ap&;oasustmg of EVISTA
conmpr und f for

conbi nat i la . (1),
(raloyifeag. hy?i%%“(i?bfir%%fgg? TegotoNizng o eSS ihpigpawpressant
agent®mal be skleRaldrin tHef grogp eemistingidf i FK-506 ayl edpaeipound
may be sel ected fromthe group consisting of standard
non-steroidal anti- inflammtory agents (hereinafter

In an'b@%'r Q'sééct %F’ﬁw'@ FéfeRbl @XitoMerld, kit trRR Meluderdte RMhére compound of
such as naproxen, flurbiprofen, fenoprofen,

formyat 6}»('61) d1B)alh@) anskigsr(brasa comhinatienearkies As disclosed Bprein ere
provia&d dRebu%@ ﬁ‘f%’él\h%ﬁtsr]nclﬁ(ﬂ’é ) W@r@mhﬁﬂ@?%pomr 822! LPOERpound of

such ut azone sal | cy ates such ‘as aspirin,
formgaxd 2 (IAhﬂle @@)randétudh)) a8d ealackans inseryal etbedrbeling including

dlrec |BW§ fo?ﬁgét'irﬁ;l éaggluéq %I%rbﬁ\%xdlﬁeas@rl% agjﬂ*ﬁhlgl%ri ggiPA?éK Eiinr?(ijbitory

aartic apl es suc orticostero
amomrytallftrremumpotmd(&]s such as hyal gan and synvisc. The
invention provides in a further aspect a combi nation
conprising a conmpound of forrmula (1), (1A, (1B
In gepk@), taadbmpomnds)ofmm (a,n(uA)v'uBal(lcagen/br dnevibise administered in a
5 anti.viral

ant j. sepsi.s ou Such agent na e
thore Rl ER B3GR RIS Py 2l B8 BPhIEY bRoef PERpRtRHS for agents
matQﬁy@bmﬂbf?QMdsdT?@EMOhﬁMﬁ@NﬂSﬂmb(@ﬁﬁkﬁﬁ@@fﬁ¥mohp?yWAxUBL(KD
ecte rom.t roup consi sting.o Val ant
andi G, 7 B S Bt e v R RhE e AL iRl fotors R0 S the
seveﬁ@fﬂiltmblb%eq@mrtré‘dtélﬂ tife SgRRURItRE h%@ltrmjf tﬁe sﬁﬁje(:ﬂ the potency
one or

of thg ép%@@liruj %qeg%rg)r{gu@rwao%ﬁl@@plpﬁgag@n and other fgctors The drug

can be administered more than once a day, preferably once or twice a day. All of these
factors are within the skill of the attending clinician. Therapeutically effective amounts of
compounds of formulas | may range from about 0.05 to about 50 mg per kilogram body
weight of the recipient per day; preferably about 0.1-25 mg/kg/day, more preferably from
about 0.5 to 10 mg/kg/day. Thus, for administration to a 70 kg person, the dosage range
would most preferably be about 35-70 mg per day.
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CNS agents such as antidepressants (sertraline),

anti - Par ki nsoni an drugs (such as deprenyl, L-dopa,
woRe@aiognesM r apex; MAOB i nhi bitors (such as sel BQi/RR20881057859

rasagiline); conP inhibitors (such as Tasmar); A-2

I nhi bi tors; dopam ne reupt akg i nhi bitors; NVDA WO

2009/ 080694 PCT/ EP2008/ 067859 -35 ant agoni sts;

Ni cotine agonists; Dopam ne agonists; and inhibitors

of neuronal nitric oxjd i nvent
In 9eBPE c&asoqund%ééfeimwéﬂ'hﬁaééﬁéw@cﬁf@m [l BE Sl ereg s
pharﬁa@@ﬁ@@%&nﬁsnﬁ)ﬂé BYladly oRe Of the f6lloing (du@s' ofdl Qszsféﬂﬂé @g.,

) and one or nore anti-Al zhei rrer s drugs.
transgﬁ{malﬂpgﬁ@qsmlspr bYFURRORIRFY b 87 REFBISFa ¢ P MWC@'% ifgravenous or
subcg%ﬂ§b§§) a’a%lrﬂgtrﬂ%ﬂeﬁ%é'drefeﬁéé: FiaRRer &2RIMRERPATRNS oral using a

EUROTI'N, pregabalin, COX-2 inhibitors,
COWBF'QD@H”&WE@@%@QWGW@?F 9@%%@@%@?\ ECEordingtt die Prasee geaffliction.
Comgg‘sr{g%ﬁ;sngkh?(% @r%ﬁﬁr?ﬁaoﬁ%g@l('ébfn? a%@ul%%@%rﬁ&hﬁ%ﬁowdg[s sustained
relea(se formantations, (g)dLél@p@,rsglgp@%@ne@|rgn@rg$olamr any other appropriate

S
-t R R e SR
inhal@ticd. okhi$ esnan éifedtioe egrddde) deltreth@a itfesaes utic agehiodiiettinto the
X. Such i mrunosuppressant agents nay be
reSp'%P’&qugb‘f romthe group consisting of FK-506 and
rapanyci n. 15 I n anot her aspect of the preferred

nmbodi nen i ncl ude .on of

The FPL Y AOPTG2tcf debens by VAT Ba oy th AR he i dar HR
admlatstfbilcbraérhd)blo@\aarltablﬂiy dsheldraiglsobstandee r Roriietvery v@nﬂrvalglt&ﬁ the
kits inclu a P13K i.nhi bitor CO"Jﬁ upsordry

epr.esent
comr(cgpa cané)e B%E%tﬁﬂ aafllqw SP ?p% UBPENSIR) aer(oFg)pro;e
powdm@/n@ﬂoa(dbd)ldto%rﬁﬂutablﬁmﬁﬁerlfﬁﬁﬁimln%[raﬁﬁmﬂhdr@bﬁl $eﬁ,@ral types of
including directions for treating a cell ul

pha”ﬁ‘r”‘Bﬁ’Li't'tcé\r'BW'@@W%’%@G@V“Z&G nRless: é?‘?’tﬁ@déjoﬁ?cglba'ers (MDI) and dry

powdéﬂmrﬁ'lérQ(UPlgoN@B@IiﬁF dé\flcésﬁﬁogmé’t%bf higR v8IBBiI8) @ that causes
t he conpounds of fornula (1C and/or

the trqqraﬁ)e%qqgeb@ (Whighsre famglp @(Llna@ Ilqu%flogp)s SPER}Y P52 mist that is
carriéd fnﬁ?lth'e\f%tléﬁ'f‘%qegplE\Yor?'?rlécpfMbr@tyﬁ%ﬁﬁp&%%m%nq;ackaged with a

adm ni stration for agents t hat serve siml
compressadtgass . Umﬁleﬁcatettlgal thg lsvige dischanges @mrﬂsﬂ grhount of therapeutic

agent Eg'gylln?re(s%%d é"t\ﬂ s éfl’o%lv\jg r@dabl gﬂﬂ)qi/cﬂ adpn'lnlgterlhg & set amount of

Ive I I ent upon nuner ou
agenlt abPodispensels ﬂa@apﬁélcsa@eem i yheoiformhwé adneee‘@wmq movuter that can be

. i ect,
aispyrpEF3fe palih SRR, S SR A btafind APUSIRARE, 1 order o
aChIEDIfe aaidemé fiovging @bwder, trenttepketic émﬂ arfermdTheddvitngan eaipidre such as

mn i stered. nor an once a referably once or ..
actoBgy AN SsGigH a0 of W a8 abe G 8y R T Richo g or ana i
dispegisiet withfeachactttiendi ng cl i ni ci an. Therapeutical ly
effective amounts of 30 conmpounds of fornulas | may
range from about 0.05 to about 50 ng per kil ogram body
The Weéfiiths @fsotrbRitdsaeifginiMtions ivhéesin tHe girediebizy ofB@dinpound of

formt?lé]f_b%g/ve%w1l6g—/ 98310 nrg?pr)r%feggglg/%{)a—bl(}b rﬁrrrmoglljch pharmaceutical
formulations have been developed especially for drugs that show poor bioavailability based
upon the principle that bioavailability can be increased by increasing the surface area i.e.,
decreasing particle size. For example, U.S. 4,107,288 describes a pharmaceutical
formulation having particles in the size range from 10 to 1,000 nm in which the active

material is supported on a crosslinked matrix of macromolecules. U.S. 5,145,684 describes
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about 0.5 to 10 ny/kg/day. Thus, for admnistration to
a 70 kg person, the dosage range would nost
w@embesmbl y be about 35-70 ng per day. WO 2009POBOBSMS/067859
PCT/ EP2008/ 067859 -36 I n general, conpounds of
formula (1), (1A, (IB), (l.gzand/or (1') will be
adm ni stered as pharmaceutical conpositions by any
one of the follow ng routes: oral, systemc (e.qg.,

the AV P L PLTHCo NG FamiaUt i PR T Blestapee is puverzed to

nano‘bblhi%lé%?-\la\%?é@ pé’f@lﬁl‘e@iz%tdfafbo @) i R mé%reer&a szﬂ‘Ba@ho@fﬂer and
adm nistration is oral using a 5 conveni ent dail

then G@@ﬁb“?@dr‘%gl“%ﬁ Mediym ¢xgive @ f’U%@%@@é@@Nﬁ“W@ tt‘%t Rits
rema‘?l@&ﬁ;ﬁﬁgﬁ’ho@%ﬂdbﬂﬁy ®3dth d&%‘?ﬂ%‘?m% &r‘e%@u&é{‘fb;l fGehdte form
of tablets , capsul es, sem solids,” powders,
sust ai ned reI ease fornul ati ons, sol uti ons

In a RIKA eBN%he |ﬁl/érﬁ|oﬁ§>’ro\ﬁr%so§t%|rr§a QlticABb ns comprising a

appropriate conpositions. Anot her pre manner
(therpprutigdiiy effestiee amguaid apa gamgowtd efiferniwa rﬂbl é\A] (IBg, (IC) and/or (I'),
[ ' ti et [
ons SRR EOL i i BL B A B gt e
non-toxigc id afimenistnationeand dé oomdvatseanaféte:pmedber@peumbmt of the
actors h dni ni. s R,
compstTord 5 )y Fe REC Al oL ISP uRER Sl | Rl Soro. avia
semivsolid on lrath&t dasa of he aemsoipaumsbsitian, desebos Em’clmeek:thaisis generally
.II iI l{i d sobgéll.og syspensi ons, aerosol propellants or
aval 8?% ‘18”%8 n Waa oaded into a suitable dispenser for
Solidqﬂmrmeséunaéll exlmple'ﬁltBETeludé etaz(ﬂw\{eelallosieytbwﬁ gllfcose I?]ctlose, sucrose,
arnmaceuti ca at evi ces-ne al ers
et FiAotcs g0 PhR TG SENDMOTER T G 3t Raghm SiFaPE: glvcerol
monddtEirate, DU heSride edriceeskind MM uRE tike Aitg. €am of hi gh
velocity air that causes the therapeutic agents

Liquiggrp semigolid exrinignistay Poselestpd o 9luianyl. por¥ispaglvag. water,

ethafidl @hd VBAdud (§Is ﬁa@ruaingdhégét& pefiBleBA bRiRial S\/e@@f%mer&ts‘%bhetlc origin,
tract. MDI' i ca are formul ati on packaged with a

€.9.; 298@&%%@)@@@” @'ilism'n@' ail. sesarae cbretc+ Reefersed fquid carriers,
partillI SR/ F & teﬂ)lé@tﬂﬁﬁﬁh‘%dm@lﬁ@e’ lWatecr‘f séhh@r&ﬂ@éhé eextﬁ%%nén(pglycols

conpr esse gas, thus fording a reli
Compegsbed gesasimay be yead @rdmﬁrseaa corag@tmd oftbm fcurnsu?elne @grosol form.

f
Inertyg mﬁgﬁ%&?ﬁoﬁgﬂlﬁpb% ésrle?rltfcgfgm Qgrbﬁne Efogiaeeettgwdﬂger suitable

pharinasguiticak excipiexits and Hearfommatrms kareeaezmrlhgd yRemimgtiens ce.
Pharbﬁgglg’%%f Egnce%cg{i ?e\ﬂeo)/aE f\NeF/IaI'thg(\MIW F%%Y\éjrﬁi%cbrp@any I8th ed

agéent 1s formi an e

1990)as 25 | actose. A neasured anount of the therapeut| c

agent, i.S. st ored e form an
The GABR e bbiinidn d SRRRHID <o BhON A e Bl TR Fproved by
thosé skilad iattheoas. Mascaiynthelfernpasgtianodit centzim, of aavetghtperoadt (wt%)

.of  farnmula,l n.,10 - 100 fer 10 -
basis, g aHoual 1SS WEve GhdtomPodas phbhmRar bReT Ry ok
formalawéH, Q@lﬁdh@ﬁ@l@ﬁt@bélﬁg bae o Megs silitadle ;ﬁ’ha@NVa@elﬁlE:al excipients.

bloav ilability base
Preferably, the compounalls present at a level of about 1-80 wt%.

The invention further relates to pharmaceutical compositions comprising (i.e. containing or
consisting of ) at least one compound of formula (I), (I1A), (IB), (IC) and/or (I') and at least

one pharmaceutically acceptable excipient.
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upon the principle that bioavailability can be
i ncreased by increasing the surface area i.e.,
walewposwsdng particle size. For exanple, U S. 4PADEPR88067859
descri bes a pharmaceutical formulation having
particles in the size rangedggrom10 to 1,000 nmin
which the active material is supported on a
crosslinked matrix of macronol ecules. U S. 5,145, 684
descri bes WO 2009/ 080694 PCT/ EP2008/ 067859 { the
Phargiaggifice] eamistsitions aripEe!ag i ©F1PoHB H{IIOHPP'én(' I(I'%MIE’t)h('C) and/or

() intfhed fdFrh @r MUSHErMBE&uticaIyPa ¥ Btabresittiorm MaapakiidChi@$at least one
(average particle size of 400 nnm), in the presence of a

pharggeguiical 3rsEPTRPISreXgIIENt (1SR agiasrsriarendiqs diugntymay be
manlﬁ@gﬁjkﬁa‘ ik Q:o%éfﬁoﬁ‘al%ﬂé?%ﬁH'Ilklﬁé‘khef(%n‘fﬁﬂn%hison t hat

exhibits remarkably high bioavailability. Both

docurnents are included by reference. 5 In a further
Comeﬁe&g)s?ﬁ%%gh%\éﬁgﬂoggtﬁ(g{sgwnﬁﬁﬁggapeut| cal I y ef fuclaact(l) ) (8)
(1C) antberrt’) in dfee dored apio phd rmadcefuieatyl agceptable (spibform arBl)furtberC)

0 [ I

com;gr!:%g{e%{ g%+té|)1aet)l(ocrﬁp§tn%£ (é lﬁggtg c%h;égqogggi;( Uﬁl?ﬁ)grfqtog%ls kit of parts) in
assoniatient with at Ieastcbr@dlhannadzmﬂtalcmperaauledzrrmtandlm dlIlwl may be

man@‘g I:t% d |'I1 Elﬁ?\'}erﬁ? P%Ier#{ n%j' B? ?q%&%né Wﬁ% rfig(je%?@@ua%ge&able carrier

and/emblupmtemth sey attevedmyregiehisd, |iquid, sem-solid or, in
the case of an aerosol conposition, gaseous excipient
that is generally available to one of skill in the

Conﬁqﬂent@lﬁ@nmbm@mésdﬁﬁurme@iapﬂ;éﬂﬂé s include starch,
tal c, | act os SUGr ose,

. ﬁ%lp{)# 'osgghawagﬁpgcagg(gﬁsos@qq reéga?cgrase th%Qfstlhgme%hodqs described

StirgihatSmprishly ambrab@@foa@fefomgjlngr @A) (@E (rmrmaxoe@r)at fee form or
sodiumchl oride, dried skimm!]

i d
RNPrERRe WisRIYACERB ARl eTILIOR( 081G vdtia Pheaceutcaly

HBoeplable diRERPH BN agiercol , water, ethanol and
various oils, including those of pet rol eum ani ma

mal ,
. V@g@pglgp@ pB@mWﬁtjm p@mg@qlt@nncompglsgmg a mmnd@ﬂformula (), (1A),
s@paenafi/be (I'NMinHrIAorR ok | in &%?rﬁggeﬁl'célly ﬁc@ptagfe%faﬁrf&‘?@as active

I|qU|d carriers, articularly for 1njectabl
siogrigdienk oneion Qe ehguaseutiostly peeeptaiig edisr mésetrlatﬁ%)eend /or

e s yr! o?)tlogglggﬁgg%?rﬁfﬁgu g'%? nm%@%%bsg%cg§ ed,ch Q:o]mblned

di sperse a conp I'n aerosol
| plearmageidies! compastiios niay be initke farmpy veealosagd umibigen or as a kit of
g&[ on di oxide, etc. OQther suitable pharnaceuti cal
Cipients and their formul ations are described in
*  Renompined pBarniRiraniieet eorhpostionSmingprses), a Mrawdtlmnyﬁﬁere amount

rt| n k .Publ sZi C@ %BH] 1990
e sy RS S rBER ACLepd iy s ot da
mﬂdnmecéMeaIﬁMdcep’@b@&seﬁtrfpdnmye«ﬂ alBgconddrsg sakstbhed forrsimultaneous
the art @I%@ II%%I the forrmulation will contain, on a
Jeisgavetial dmnsalin
" a method as defined above comprising co-administration, e.g. concomitantly or in
sequence, of a therapeutically effective non-toxic amount of a compound of formula
(O, (1A), (IB), (IC) and/or (I') or a pharmaceutically acceptable salt thereof, and at least
a second drug substance, e.g. as indicated above.
" a pharmaceutical combination, e.g. a kit, comprising a) a first agent which is a

compound of formula (1), (I1A), (IB), (IC) and/or (I') as disclosed herein, in free form or



basi s, from about 0.01-99.99 w % of a conpound of

formula | based on the total formulation, with the
wadoangmwsdbei ng one or nore suitabl e phar naceut PCEEP2008/067859

exci pients. Preferably, the conmpound is present at a

|l evel of about 1-80 wt% 3Qag3Bhe invention further

rel at es to pharnmaceutical conpositions conprising

(i.e. containing or consisting of) at | east one

ound of fornmula (1), (lA), | ) and/or (I
dn%afmwggfa“y@ﬁeeraﬁéﬁﬁak&&uﬁ aaf Py Atlete ghagpwoent o9 as
eiX§icRle8 RboveA hePEL/ %Q@Q%Wﬁ%@%t@@ﬂ&@&or rts3§dm|n|strat|on
Phar maceuti cal conpositions conprising a conpound of
formula (1), (1A, (1B, (IC and/or (1') in free

The foRE WG exbMpRE &) Q@ﬁ?%r\(ﬁq‘bh’b{ulﬁc(q—)eﬁﬁ\??@? (F@l atndfcﬁr(lmll!d%trate the
association with | east one armaceuti c

5  inverjigpeyithapl linidng thei seape thariedf and ase é%@Wn @rTQi#bIﬁ @f‘d Table 2. Methods
f HE: libsfHelehaf@OVENti onal nmanner
or p%'l)?bm Sglg%lcg t e&)gjgﬁ%%%%ét%g b errﬁllangd phar maceuti cal
conpositions conprising a corrpound of formula (1),

Tablé H%Iate@ltg)comgﬁ)l fds cﬂrf&/nﬁg%F infree formor in

naceut| c y accep salt formand further

conprl sin ( RAati on partner (either in one dosage
uﬂi’t formyor kit of parts) in association with

maceutical acceptable carrier and/or
d|| gnts7/ma§\ﬂ73e 2 ngnuf actured in conventional manner
Shg wbth a phar%raceutl cally acceptable carrier
ancwor diluent W th sai d @ﬁt I ve ingredients.
0

Consequently, the inventi provides in further
10 Tamaépects ~ a conbi ned pharnaceutical conposition, e.g.

1 |
L

I UST 111 ally Ul LTI 1T1IEeET1T1TOUg  UTSLT 1T UT J | PR )
Exa"&pgm)rr\ﬂsi ng a conppghd of formgha (R}, (KA, Fﬁ'@'}yﬂ‘ﬁs'“on
e andfor (1') in free formor |pharpaceutical|¥®
anl t Rrim 1 n AcacnAdl At A g h
aceeptable—sat+—Fprminasseetatpr—wih—a
phar rrace cally | acceptabl e|diluent apd/or| carrier. 7
a corr‘bg phar maceuti cal cornposition gonprjsing a
1 conpotng o of forrru g-achydrogy A),1 (| B), (10 RAd/or (1)
in firee ge n pharmaceutfi cal |y acceptapl e salt
form as tuve 3 i ngredi ent|; one or nore

M\nell N~~~ AN

phafraceduteayr—aceceptable—gar+er—rateral-{s)—and—
[E@and optionally one or|nore|l further drug

Anndnt Al ~
P

or dilu

subst a ~ Such conbi ned pharmagceutical cpnposition
2 may|be in the forPdthydieYdogdge (Hit formp? as a kit

of |parts. ofrbi ned pharnaceuti cal | conppsition

conpri si ngna therapeutically |effective| anount

J

=z

o-4-hydroxy 1 H 1 S

w
z
; <\

J

=z

B-4-hydroxy 1 H 1 S

LN
z
><\

J

=z

3,4-dehydro |2 |H 1 S

@)
z
; <\




25 of a conpound of formula (1),

and/ or

(1)

in fr

ee formor |

n

(IA),

(1B),

phar maceutically

(10

waecwepsmbl e salt formand a second drug subst ancEEP1008/067859

si mul t aneous

or

concomtantly or
ef fective non-toxic amount of a conpound of fornula

sequenti al

in

adm ni strati on.
as defined above conpri sing 4¢Q-adm ni strati on,
sequence,

A a net hod
e. g.

of a therapeutically

Qﬂ(l\ (IA)’ (!R\’ (I(‘\ andlnr(')o a — -
Examplar paceut i cal | y Ezeptable dalt therepf, andhiglity diggsition
e a second drug substance as | ndi cpted ppove. " a

pharrmr‘mnfi cal cophination e g a kit] conprising a)

a firstyagent which is a conpounj of fornu a (1),

5 (1A N B), (10 and/or, (1') |as d|scl op g herein, in
fre¢ formor WO 20897 4 BCT/ EP2008{ 0678p -39 in
phar utically acceptable galt form|and pb) at |east
one|co-agent, e.g|l as indicated above] whereby such
ki t conprise |nstructiong for|its pdm nj strati on.
The ow ng exappl es of conpounds formulal (1), (1A,

7 (B | ©) and/ or | BhhYdreyst ridt e t He 5[ nven®i on
Wi th limting [he scope thereof and|are shown in
Tablle 1 and Tabl e[ 2. Methods | for| prepparingl such
conpguth'are descri bed hereilnafter. Tpble L rel ates
to ¢ hp/unds of formula (I | RR MR3 H (\/| """ \N7,

8 N N|Y N2 Rl O (|@flupmo Tablld 1 Edanp| TR R m R3 n
Chi 1 y at position e 2 1 O-Bvv ar4-hydroxy 1 H1
SON C u/ 2 g-s\\ (3-4-hydroky 1 H1 §

N_ ~N

9 X o-3-hydroxy 1 H 1 S
N_ ~N

10 X o-3-methyl 1 H 1 S
N B-3.4-

11 2 H 1 S

methano
N_ ~N
12 X o-2-methyl 1 H 1 S
T
N‘ N
13 ¢ o-3-methyl 1 H 1 S
Cl
o
14 NXN o-3-methyl 1 Ho |1 S




ONN Il 3N-a-4-hydroxy 1 H1 S r 4 N, (3-4-hyd

roxy 1 H1 S 5 NN 3,4-dehydro 2 H1 S WD 2009/ 080694
weFanhBRBOO8/ 067859 -40 Exanmpl R R2 m R3 n ChPCEHEP1098/067859

at position e 2 6 a-4-hydroxy 1 H1 S 7 (3-4-hyd

roxy 1 H1 S NNS8 a-4-flugma 1 H1 S NNO9 T
a-3-hydroxy 1 H1 S 10 NNT a-3-nethyl 1 H1 S 11 N~
N83,42H1S nethano 12 N~ N a-2-nethyl 1 H1 S

L NN13 C a-3-pethyl 1 H1 S i 14 NNa-3-m _
Exampl éﬂs WO 2009/ 0B@694 PCT/ ER2008] 867859 - u&hirabumigosition
e R R mR3n Chirplity at pogitiopn e P [|I|5N

o
N N
15 \ . o-3-methyl 1 H 1 S
16 ”i“ - o |H |o RS
1
17 N\\f N o-2-methyl 1 H 1 S
B
18 P o-2-methyl 1 Ho |1 S
g
L
19 o-2-methyl 1 H 1 S
N
U
T
|
N N
20 j o-3-methyl 1 Ho |1 S
(o]
\
o
\ N
N P
21 g o-3-methyl 1 H 1 S
T
N N
22 o-2-methyl 1 H 1 S




15 F a-3-nethyl 1 H1 S 16 NN- O HORST 17 NN

a-2-nethyl 1 H1 S 18 N, a-2-nethyl 1 H1 S N 19
waz2@onstehyyl 1 H1 S N QV, |1 NN 20 - a-3- nepdiyEPD0$067859

1S O0ONZ21 a-3-nethyl 1 H1 S Il N/ N 22 a-2-nethyl

1 H1 S WD 2009/ 080694 PCT/_22008/ 067859 -42 Exanpl

R RR mR3 n Chirality at position e 2 23 NZ, N

a-2-nethyl 1 H1 S N24 a-2-methyl 1 H1 S ~ N 25

—a-2-nmethyl 1 H1 S 0 = N N26F a-2-nmethyl 1 H1 S
Exampl ' _D. 1 Chirality at position
TR Nt N 27 ¢ a-Ppeethyl 1 H 1 Sle NN yatp
e 2
T
23 Nj/N a-2-methyl 1 H 1 S
o
24 NXN o-2-methyl 1 Ho |1 S
T
\
N N
25 j o-2-methyl 1 H 1 S
(o]
\
o
N N
26 \ . o-2-methyl 1 H 1 S
T
N‘ N
27 ¢ a-2-methyl 1 H 1 S
Cl
o
\
N N
28 g o-2-methyl 1 H 1 S
T
N‘ N
29 o-3-methyl 1 H 1 S




28 a-2-methyl 1 H1 S |1

WD 2009/ 080694 PCT/ EP2008/ 067859

wWoRB0on/0€ep4 al ity at position
1H1SI1I 31" a-3-nethyl
a- 2- met hyl

formula I D wherein R3 represents nethyl,
2is SR m (/ H

representsl, chirality at Pos.

e 2

N/ N 29 a-3-nethyl
- 43 Exanpl
30 N N a-BeTEring$/067859
1H1SFFQ 32
1H1S Table 243elates to conpounds of

n

1H1S
R R m

I ln—R3 NNNSy 2 NR O S NRL (] 5 Table 2 —
ExartBlanplie R1 R2 m 3%2 a-4-hydraxy 1/ 534 [3-4- h§RiFgligyatjposition
e 35 @-3-hydroxy 1 6 a-2-nethyl 1 % 2D09/ 0BH694

PCT/ EP2008/ 067859

T
30 NjN a-3-methyl 1 H 1 S
T
31 N a-3-methyl |1 |H |1 S
E F
F
32 o-2-methyl 1 H 1 S

Table 2 relates to compounds of formula ID wherein R® represents methyl, n

represents1, chirality at Pos. 2is S
R?,

H (r)/\/

| n
2
\ d & NH.
O
—
N
S/
\(1
R (ID)
Table 2
Example R’ R? m
33 ﬁ a-4-hydroxy 1
34 1 B-4-hydroxy 1
35 ﬁ a-3-hydroxy 1
36 ﬁ a-2-methyl 1




-44 Exanple R R2 m 37 a-3-nethyl
HN 39 a- 2- net hyl

1 38 a-4-fluoro 1
N Tabl e 2A Table 2A relates to

wo eoovhgsoL£onpounds of fornmula (1 D) wherei n R3 PCT/EP2008/067859

represents nethyl,

n

repr esent sl

chirality at Pos. 2

is S Exanple RL R m 130 a-Zynethyl 1 131 N
a-2-methyl 1 173 H HN 132 a-2-nethyl 1 133 j
a-2-methyl 1 N 134 a-2-nmethyl 1 135 a-2-nethyl 1
-2- -2- 4138_a-_4Bhydroxy
Example 139 (3RY-hydroxy|1l WORZ009/ 080694| PCH{ EP2008/ 067859
-45 g-4- N N 140 1 dinet h\J/I amno 1411 a-4-N N 1
37 ﬁ a-3-methyl 1
38 ﬁ a-4-fluoro !
N 1
39 = o-2-methyl
N~ ‘
Table 2A

Table 2A relates to further compounds of formula (ID) wherein R® represents methyl, n

represents1, chirality at Pos. 2is S

Example R’ R’ m
N
130 \(] o-2-methyl 1
S
R
N
131 \<Hj[ a-2-methyl 1
N
132 A a-2-methyl 1
—
133 "“ o-2-methyl 1
.
134 @ o-2-methyl 1
135 S~ o-2-methyl 1
=
136 | o-2-methyl 1
N/
137 % o-2-methyl 1
138 % o-4-hydroxy 1
139 % B-4-hydroxy 1




dimethylamino P-4-NN- dinethylamno 1 143 (3-4-N, N

1 dinmethylamno 144 a-2-nethyl 1 145 a-2-nethyl 1 F
wo2488@9L, 3- net hano 2 147 a-2, 3-nethano 2  1EGI/EP2008/067859

a-2-nethyl 1 149 a-2,3-nmethano 2 150 a-2-nethyl 1 N

151 a-2-nmethyl 1 Table 3 rejsates to further conpounds

of formula (I REHr/R2m | '"" \N/, NNy NH2 Rl

O (1C WD 2009/ 080694 PCT/ EP2008/ 067859 -46- Table 3

—R 3 Chirality a m-n—e position 2 40
140 & 2-methyl 1 %1’8 41 N J a-porfebiyl 1 H 1 S N
dimethylamino
o-4-N,N-
141 % 1
dimethylamino
-4-N, N-
142 1 b 1
dimethylamino
B—4-N,N-
143 % 1
dimethylamino
144 [7° o-2-methyl 1
145 o-2-methyl 1
F F
F
146 1 0-2,3-methano 2
147 [7° 0-2,3-methano 2
148 \ o-2-methyl 1
149 \ 0-2,3-methano 2
150 [ a-2-methyl 1
PN
151 A a-2-methyl 1

Table 3 relates to further compounds of formula (IC)

R?,

R3 I-II (ﬁn/\/
N N N
R' ©

(IC)



42 F a-2-methyl 1 H1 S N 43 a-2-nethyl 1 H1 S 44 N
a-2-nmethyl 1 H1 S 45 a-2-nmethyl 1 H1 S N 46
waz2@donstehyyl 1 H1 S F F F N 47 a-2-nethyl 1 PCIERR008/067859
I<F F F WD 2009/ 080694 PCT/ EP2008/ 067859 -47 Exanpl
RR2R3 Chirality at mngge position 2 N 48
a-2-nmethyl 1 H1 S FF F 49 a-2-nethyl 1 H1 S N 50
Na-2-nethyl 1 H1 S N51 N a-2-methyl 1 H1 S N 52
-2- hyl 1 H1
Tapig3%” MELNY S
Exampl Chirality at
"R R m R® n d
e position 2
T
40 " o-2-methyl 1 H 1 |s
T
41 " o-2-methyl 1 H 1 |s
42 o-2-methyl 1 H 1 S
T
N =
43 o-2-methyl 1 H 1 S
T
44 P o-2-methyl 1 H 1 |s
LT
45 NF o-2-methyl 1 H 1 S
46 o-2-methyl 1 H 1 S
47 o-2-methyl 1 H 1 S




NN~ 1

N 53 a-2-nethyl
1S NO55\ a-2-nethyl

wOeoLERBOO8/ 067859 - 48 Exanpl

mn

e position 2 N 56 a-2-nethyl
| 57 a-2-nethyl
H1S 59 4,4-difluoro 2 H1 S N 60 a-2-nethyl
S NN/ NB61 a-3-nethyl

1H1SO54 a-2-nmethyl 1 H
1H1S

/ O-\N WD 2009/ 080694
R R 2 R 3 Chir aPCT/EPADS/067859

1H1S DD DN

1 NVe2 1 S.2D D58 N, a-2-nethyl 1

1H1

1H1S 62 NNa-2-nmethyl 1

H1 S
Exampl Chirality at
"R R? m R® n d
e position 2
48 o-2-methyl 1 H 1 S
49 o-2-methyl 1 H 1 S
50 o-2-methyl 1 H 1 S
T
51 N o-2-methyl 1 H 1 S
N
52 o-2-methyl 1 H 1 S
53 o-2-methyl 1 H 1 S
54 o-2-methyl 1 H 1 S
55 o-2-methyl 1 H 1 S




63 NNa-2-nethyl 1 H1 S N- N64 a-2-nethyl 1 H1 S

WO 2009/ 080694 PCT/ EP2008/ 067859 -49 Exanpl RR 2 R 3
w@hiovagiebdy at mn e position 2 65 N~ N a- 2- Pet/Rp1008/067859

and a- 2 H1 S 4-hydroxy 66 N, NR-4-fluoro 1 H1 S

4 NNG67 a-2-nethyl 1 H1 SygN/ N 68 a-2-nethyl 1 H1

S 69 N a-2-nethyl 1 H1 S 70 Nl Na-4-NNN 1 H1 S

dimethylamino 71 NN a-2-nethyl 1 H1 S "N72N,,N

R-A4-NN-—_1 H 1 S dinpthylamno 73 N—N -methyl 1
Exarpplq gmo 2009/ 080694 szr/ EP2008/ 067859 -5g3 Exall‘\‘rpl Fefirality at
e 2 R|3 Chirality at m e position R ri position 2

a-?-mathylr 1 H1 S N
56 o-2-methyl 1 H 1 S
57 o-2-methyl 1 NMe2 | 1 S
58 o-2-methyl 1 H 1 S

T
59 " 4,4-difluoro 2 H 1 |s
~
A
60 o-2-methyl 1 H 1 S
N
¢y
N_ N
61 £ o-3-methyl 1 H 1 |s
| e
62 O\@\“j“ a-2-methyl 1 H 1 |S
o]
63 m o-2-methyl 1 H 1 |S
N_ N
64 £ o-2-methyl 1 H 1 |s




75 a-2-methyl 1 H1 S NII' I NN76 Na-2-nethyl 1 H
1S NN N2-nethyl 1H1S 77 a (N NN N78 NO
waz2@donstehy/l 1 H1 S 1IN N~ N 79 a-2-nethyl 1 HdT/BP20bB/067859
N~ NS8O N __ a-2-nethyl 1 H1 S NJ W 2009/080694
PCT/ EP2008/ 067859 -51 Exanplg R R 2 R 3 Chirality at
mn e position 2 NNB81 a-2-nethyl 1 H1 S a-4-N N
NN 82 dinmethylamino 1 H1 S N, N 83 a-2-nethyl 1 H1
Q
Exampl Chirality at
"R R m R® n d
e position 2
| N o-2-methyl and o-
65 2 H 1 S
4-hydroxy
N‘ N
66 1 B-4-fluoro 1 H 1 |S
N_ N
67 o-2-methyl 1 H 1 S
(o]
N_ N
68 i o-2-methyl 1 H 1 S
69 m o-2-methyl 1 H 1 |s
o 0-4-N,N-
70 1 H 1 S
dimethylamino
71 NYN o-2-methyl 1 H 1 S
~ N
-4-N,N-
72 A P 1 H 1 |s
dimethylamino
-
(Y
73 “I/N o-2-methyl 1 H 1 S




NNN®84 a-2-nethyl 1 H1 S N\~ 85 NN R-4-fluoro 1 H
1S 86 NNT a-2,3-methano 2 H1 S 87 NN

w@2@98smwet hano 2 H1 S 88 N N a-2, 3- net hano 2P¢I/LP1808/067859
89 a-2,3-nmethano 2 H1 S WO 2009/ 080694
PCT/ EP2008/ 067859 -52 Exangp R R 2 R 3 Chirality at
mn e position 2 U90 a-2,3-nethano 2 H1 S 91 NN
a-2,3-methano 2 H1 S NN 92 Na-2-nethyl 1 H1 S 93

NN{(3-4-hyd roxy 1 H1 S \N-=04 NVY N a-4-hydroxy 1

Exarppl a ’Chirality at
Xanplq 31 \N, I'l 95 NN éz4-f|uoro 1HL S | 5N 96 NN irality a
e {3-4- uoro 1 H1 S NY97 NNa-2-nmethyl 11 H1 § ~\| Nsition 2
74 NN o-2-methyl 1 H 1 S
bt
Nw?N
75 N o-2-methyl 1 H 1 S
AN
N_ N
76 T o-2-methyl 1 H 1 S
~
AT
N_ N
77 [\NS o-2-methyl 1 H 1 S
N
|
NYN
78 @ o-2-methyl 1 H 1 S
F
/
N_ N
79 e o-2-methyl 1 H 1 |s
YN\
Nw?N
80 N o-2-methyl 1 H 1 S
\NJ/
|




98 NN a-2-methyl 1 H1 S \ \ N/ WO 2009/ 080694

PCT/ EP2008/ 067859 -53 Exanpl RR 2 R 3 Chirality at
worowo/ogepbsition 2 N N 99 a-2-nethyl 1 H 1 S PQ/EPDONI67859

Na-2-nmethyl 1 H1 S N 101 NN a-2-nmethyl 1 H1 S N

[l N N102 a-2-methyl 1 H.E4S N 103 N, N a-2-net hyl

1H1S NNI104 a-2-methyl 1 H1 S cis | "' N/ N

1
105 a-2-methyl 1 H1 S trans 106 NN T a-2-benzyl 1 H
1 R 107 N a-2- (N N-dipethyl 1 H1 R T amno)-nethyl

Exa 4 ’ N ’| Chirality at
Yigh ‘ZQQGQ/ 080694 PCT/ EPZQQS/ 067859 - 54m R’ N Yy

e position 2

N_ N
81 g o-2-methyl 1 H 1 18

| o-4-N,N-
82 NN 1 H 1 S

I dimethylamino

NYN
83 N o-2-methyl 1 H 1 S

7\N/
/

N_ N

84 h o-2-methyl 1 H 1 |s
N

85 NI/N B-4-fluoro 1 H 1 S
86 ”ﬁ 0-2,3-methano 2 H 1 |s
87 NI/N o-2,3-methano 2 H 1 S
88 NYN 0-2,3-methano 2 H 1 S

\/N\/

N_ N

89 g 0-2,3-methano 2 H 1 |s




Exanpl

108 a- 2- net hyl

wWORM0s@mIL- net hyl

I

RR2R3Chirality at

mn

e position 2 U

1H1S 109 NNT a-4-cyano 1 H1 S N

1 H1S NN111 D D a- 2- net hg1/ER20bB/067859

S DDDDDDD 112 N~ N a-2-nmethoxy- 1 H1 R nethyl

113 NN- OHO S 11454 N T a-2-difluoro-nethyl
1 H1S Table 4 relates to conpounds of formula (1) n

RZm R3/~ \ INNy ONHZ SRLO(I') Table 4 WD
2009/ 080694 PCT/ EP2008/ 067859 -55 Exanple R R mRn
Exampls Nia-2-methyl 1 H floeNIA 116 a-2-fethy| od H (1 1)1Ghirality at
R R

e a-2qnethyl 1 H1 position 2
N_ N

90 £ 0-2,3-methano 2 H 1 |s

91 NIN 0-2,3-methano 2 H 1 S
N_ N

92 \N( o-2-methyl 1 H 1 S

93 NYN B-4-hydroxy 1 H 1 S
\/N\/

94 NYN o-4-hydroxy 1 H 1 S
\/N\/

95 NYN B-4-fluoro 1 H 1 S
\/N\/

96 NYN o-4-fluoro 1 H 1 S
\/N\/

97 NYN o-2-methyl 1 H 1 S
SN

98 N a-2-methyl 1 H 1 S

QL




N 118 a- 2- net hyl

IEFF F N 120 a-2-nethyl

1 H1
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20 100-3 C18HD (125 x 4mm Internediate A
5-[ 4- net hanesul f onyl - 3- ( 2- propyl -i m dazol - 1-yl ) - phenyl

wQ 200908060/ - t hi azol - 2- yl am ne hydrochl ori de 2BCT/EP2008/067859
Trinmethylsilylchloride (1 m) is added at room

tenperature to a suspensionggf. N-{5-[4- nethanesu

| fonyl - 3- (2- propyl -i m dazol - 1-yl ) - phenyl ] - 4- et hyl - t hi
azol -2-yl}-acetanmide (0.1 g, prepared as described in
WO 03/ ﬂ7')RR7\ in—eth t rnnmfnm\r’e ature—
Example | Ry xture is stopd at room [t"Bnper af [ Bre for|®.5
hour cated at 69 C for [[8 hours|
Fol | e mxture i|s stood|at 4 C for 4
hour nd i|lspl ated| gs 30 apn
124 of £ - fgﬁg83$ybn pl c/ M8 (Met hod! A) RT
1.62 77.1. WD 2009/ 0806p4
PCT/ -59 Internegdiate B
2S; rrotdirme=2=carboryticacrd—anide
A so
(2S, yrrolidine-2-carbokylic acjd benzyl
125 est e ety (5 ) is|Btirred for 18
ed and tritjurated W th diefhyl
title conpound as|a white| solid.
——HHART MHz)}—9—35—(s—br—3+H—8-04—fs,
5 56 (s, 1 H, 4,40 (s, [1 FD
% =7 Hz| 1 H) 02 (/d,
126 39@."1@ ¥m 11 H, 1|/99-1.76 tm 1
4S) - £- hydr oxy- pyrrol i di ne-|2- carbokylic acjd am de
T0 A solution of
(25,48 ) - hydr oxy- pyrrolidi ne-2-carbokylic acjd nethyl
127 est ef ' hydr ochl ori de ¢2-methyi n jat 7M so| GDson of 1 ammonji a
in We nol (10 m)|is stirred for 18| hours then
evaporated and triturated w tlh diethyl ether| The
resid s di ssolved in the mni mum vplune of| hot
met haf and stood pt 4 C for 4 hours| The tifle
128 conpound is isolate agMngmyﬁrat1on as| gp,Whi tieqsolid.
15 Int di ate D im dazol é- 1-|car boxy|ic acid
[ 5- (2-t'ertr- butyl - pyri di n-4-yl)|-4-met hyl -t hi azpl - 2-yl| -
am de To a solution/of the hydrobrom ge salt lof
2-a =4-nmet hyl -5-(2-tert-butlyl - 4-pyridy|) 1}, 3-
thiazele/ (2.62 g) in trie Ia ne (1 and DIVH
129 (100 M) at roon1tenﬁéﬂ5? Vy rqadded 8 bo carb nyl
diin le (2.38 g) and the rleaction| m xture|is
heatled at 70 C for 5 hours. ICoolinglof the reactian
m xture, filtration and washing with acetonitrile

gives the title conmpound. Internediate D1
2-am no-4-nethyl -5-(2-tert-butyl-4-pyridyl)-1,3-thiazo
Temparatures are measured in degrees Celsius. Unless otherwise indicated, the reactions

take place at rt. The following Hplc/MS and MS methods are used in the preparation of the

Intermediates and Examples:

Method A (analytical Hplc/MS) Instrument: Hewlett Packard Agilent 1100 series, column:
XBridgeT'\’I C18 2.5 microm 3.0 X 30 mm, temperature: 50 °C, eluent, 2 channel system:
Channel A 5% acetonitrile in water, Channel B acetonitrile containing 0.2% formic acid

% channel B

Time (minutes) Flow (ml/minute)
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15

25

N-[4-nmethyl -5-(2-tert. butyl-4-pyridyl)-1, 3-thiazol-2-y
wo booaosteadri de (90 ng) in ethanol (4.5 nl) andP@IMEP2008/067859

hydrochloric acid (0.5 m) is heated in a Enmrys

Opti m ser personal chem stry7 _m crowave at 100 C for

90 m nutes. Cooling of the reaction m xture and

filtration gives the title conpound. 30 Internediate

D2
N- [ 4- mER/(MIBUES) t er t “BGEFINSABpyri dyl HloW (B/MNUWR)) - 2-y
] acepam de A m xturg of 2-acetam doygg-nethylthiazole
(92 ngb 4-chl oro- 2- tert but yl pyri dine (83 ny),
pal | adP®m acetate (10.14 ng), tri-tertQButyl phosphoni um
tetrafbworoborate (28.33 ny) and cesigpg carbonate (319
nmg) in DMF under an argon atnosphere is heated for 3
hours &® WD 2009/ 0806@% PCT/ EP2008/ 06%859 -60 150 C.
The reggtion mxture igg cooled, filteged through
celite, evaporated and purified by normal and then
rever séd phase chromat9graphy to gi vel-8he title
conmpound Internedi ate D3
4-chloro-2-tert-butyl pyridine 5 Phosphorous
detegtiopc Apitanit d&0¢ RADS 19-350amd apdtVeaterdoMicydpgss £R 12040 &8¢+ and ESI-.
(2.36 g) is heated at reflux in chloroform (15 nl)
for 24 hours and then stood at roomtenperature for 48
Methiod U (préyeirative HpoWS) gstrontent:iGisof pEpagitive BRLCas)stemn, column

Sunfy ﬁerbcrgﬁl‘?ﬁq:f??%é@ g%m'%omi’@ag” éb%bﬁ? ft%ﬁlﬂﬁr rﬁr#%ﬁ"f rﬂﬁ%&é gradient

from Bv-ajporatcaonitiie ihfo05% @gaoecud téfesrsacdic\eell dviee 20 intih@es, flow rate:
onpound. 10 _I t msdl ate D4 2-tert-butyl pyridin-4-one

30 "‘%Wﬁﬁ?’.%ﬁﬁﬁ%”d‘é fi)?f"bne (3.02 g, prepared by the
procedure of Koreeda and Akagi Tetrahedron Letters

1980, 21, 1197-1200.) is heated for 18 hours at
Methogd Gesmalylical blpic/MgansHimens hewatt Pagkard Agjlent 61rp%%ear<é>'umn

XBrldgﬁ_éM@QBQdS hfRorbAa0 KSRt Soratdfd: ot tongdend Bhdmel system:
and the organic [ayer washed with water.

CharmeJ,Aer/ @ﬁetpw&r"%mg%% qhﬁj?@?' %@@*0”'%%@'0'%@@ bﬁ%[t"‘éc acid
foll ow%é)gfn.ﬁmag)or ati ep cghMRFBt Ne ti tHEwGRITRRHAG,
I nt er nedi a
(2S, 4RP- 4-fl uoro-pyrrdlidine-2-carbox®fic acid anmide A
1.25 Mygol ution of HClgsi n ethanol (2.g,m) is added to
a suspension of (2S, 4Ig) 4-fluoro- 20
pyrrol #8i ne- 2- carboxyl9%c acid (0.25 ¢.7in ethanol (2
m ) at ,r-oomtenperaturg and the m xt heated for 62
hours at” 55 C. The reaction m xture iS evaporated and
detection: Apitsoit 41 0@ BADY 210a38fomn and W atethidivodméss. B2 20)0 &Sttednd ESI-.
The reaction mxture is stood at roomtenperature for
36 hours then evaporated, the residue triturated with
Methiwd tOhanalyti¢4) MBS )rih gtrummeht f I\/Il(trerlheds Phatfginv &, eltdre: 15%Ingethanol in water

contafmgg%uﬁ/g o? }g'g%Wh' %gn@g h}fjr%lde o { d6- DMSO, 400 MHz)

Method E (analytical Hplc/MS) Instrument: Hewlett Packard Agilent 1100 series, column:
XBridgeT'\’I C18 2.5 microm 3.0 X 30 mm, temperature: 50 °C, eluent: 2 channel system:
Channel A 5% acetonitrile in water, Channel B acetonitrile containing 1.0% formic acid
Time (minutes) % channel B Flow (ml/minute)
0 5 1.4
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25 5.30 (d, J =50 Hz, 1 H), 3.96 (t, J =8 Hz, 1 H),
3.40-3.12 (m 2H), 2.48-2.31 (m 1 H, 2.02- 1.81 (m
wd 2ddp/osdest er nedi ate F PCT/EP2008/067859
(2S, 3S) - 3- hydr oxy- pyrrolidi ne-2-carboxylic acid am de
A 4 Msolution of HC in 1,4gdioxan (3 m) is added to
a suspension of (2S,3S5)-3 30
hydr oxypyrrol i di ne-2-carboxylic acid (1 g) in ethanol
(10 m roomtenper ture apnd the m xture heated at
refl ux)r'm:?r (MRUEShr s . Tﬁ ’é"ﬁi?l on mi xt'Avdmy/ainute
evaporgized and a 7 M gglution of ammgia in nmethanol
(10.5 m) added. The reaction mxture is stood at room
temper4tfure for 2 day® then evaporat®fl, the residue
triturgiyed with ethangs (2 m) and fijpered and washed
cold mxture of 9:1 ethanol/nethanol (2 m) to give
the title conmpound as a pal e WO 2009/ 080694

detegfgﬁl E/E%%Q%g@ﬁ%%w%o ﬁh%‘ﬁgﬁxyéﬂeﬁs Mf_c];'brﬂﬁs ié?g%@@w and ESI-.

4.38-4.32 (m 1 H, 3.97 (d, = Hz, 1

Meth%'b F §n§|gt‘c"’a(| ﬁ%&@ﬂnsﬁ'ﬁ%enil S%Qnéldz%q_d-%Alg 'é)ystem RF-10
spec{raff) B3 eBic metdridr; Gglumot NdclaesiPOR & kG118 ¢1500i 416amnijelefection at
t d b
215 tﬁn éc!\\ﬂ\éﬁag%gr?gl?%rl] ofwge%’é;;r%@e&tmé Erecll . 168rFY 954 Hao
(0.1%EFAY irpyminod 2rdinn02 €ais®XY 1T FA);j shek@o 5109 CH:@NKANedTFA) in
(5 mM) at roomtenperature and the mxture heated at
reflux for 20 hours. The reaction mxture is
evaporated and a 7 Msolution of amonia in nethanol
adg@d ‘The reaction mxture is stood at room
A—i@ﬁg@ﬂggﬁg—%”a” 6 days then evaporated, the residue
triturated with nethanol (0.5 m) and filtered and 10

washed with cold nethanol (2 m) to give the title
Syste®@rlpound as a white solid. 1H nnr (d6- DVBO, 400 Mz)

Linedt: gﬂ@dléﬁtaZOlﬂb'd)% séert A 5 hr'f')l— 1. §n@r@1©(§% s@)lventlﬂ dﬁectfbn at 215 nm,

flow (@,tp h nplB/mlrla5$£)ag 4@|C;P(Jmn :[\lu,qjeost[ 1;[)@ 3( @183(% )84+qzmn’3)H)SoIvent A=
CHsdl{I"tFQf i‘%dr'FfN Solent B = H,Q +0,1% TFA
S, 59) - 3- aza- bi cycl o[ 3.'1. 0] hexane- 2- car boxylic
aC| d am de 15 Thionyl chloride (0.70 nl) is added
Syst%;]%pvm se over 1 minute to a suspension of (1
S, 5S)-3- aza-bicycl o[ 3. 1. 0] hexane- 2- car boxylic acid
Llneqmgrﬁd@ht 21 09 &rbCN( 0. oY FAY 260 HZO .1 %r TEARIN AMIn &l 2min 100%
CHs(?/lJ\I Q§1Q/HI$F£898&%&?&1 QP?L‘,% ?& 'fE)WC%% 1nMEﬁln tatﬁo(?) ﬁ E)%rurrﬁw: Nucleosil
m nutes an e Coo reaction then
100-p&ar18HDI (dAgd doet)veen CH2CI 2 and agueous anmoni a,
extracting twce wwth CH2Cl2, the organic extracts
are dried over Na2SO4 and evaporated. The isolated oil
is 20 taken up in a 7 Msolution of ammonia in

nterfBHa R R s 4 e G 2 PR DR O T Y oAy hiazol 2
ylamifetHyarsehiogdyes the titl e conpound as a white solid.
Trlméyylglg/ﬁ@&)qgé%?ységgﬁq ay & t?é%pggat%r& togy suggg'?srqin ofll\:}-ﬁ_ﬁ -[4-
meth%n%sgj_lﬁ)qglé&(]z-ﬁroﬂylaﬁﬂja%gl +351)- pﬂerhh]r4 helft-thiaxbl-£ W-aketdmide (0.1 g,
prepared as described in WO 03/072557) in ethanol (5 ml) at room temperature. The

3min

mixture is stood at room temperature for 3.5 hours and is then heated at 65 °C for 18 hours.
Following cooing the mixture is stood at 4 °C for 4 hours and the title compound isolated as
an off-white solid by filtration. Hplc/MS (Method A) RT 1.62 minutes, M+H 377.1.
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(m 1 H, 0.33-0.20 (m 2H). 25 Internediate |

(S)-2-nethyl-pyrrolidine-2-carboxylic acid am de A
waedoanswm of (S)-2-met hyl - pyrrolidi ne-2-car boxpdT/EPR08/057859

butyl ester (2.3 g) in a 7 Msolution of amonia in

met hanol (22.2 m) is heatedg.n a bonb at 70 C for 10

days. Evaporation of the reaction m xture and

trituration with hexanes (20 m) gives the title

compound as an off 30 white solid. 1H nmr (d6-DVSO

400 MHz) 7.40 (s, 1 H, 6.89 (s, 1 H, 2.95-2.84 (m 1
Interr'ﬁ)edla% 3?283Rg@1h(yg}(§)x pWrohd?né)ﬁ-'férzb%%(/l(cfﬁmd&Erhﬂde 1.66-1.44

m

A soluH@re Phé%ﬁ? 4R&4-hydposy DZEr%imﬂr? -CRPoXYIC agichenzykesterdit @) ine880
amm%ofad(Sl?ME ?)élst@%ﬁgr 1%(%9?9@9%988&8{3 ggnﬁ?%%é@@ﬁﬁ%ﬂet?ﬂ Bther to

ncent is a to a suspension
give (re)tmg q¢mp|¢yhd pynarvmmedaoh@ "M rrar (JoRMS @, 408dVdz) 2.1§)(si br, TH), 8.04
t [ e fer 1

o RETR G 0 S0 G ek s R el R B e s i
3.02i(& Jev@pizm aHedZ, 3113ar19|(m| oHRd .85et \Kéeérml §id).ur at ed aqueous

NaHCC3 and CH2Cl 2, extracted 3X CH2Cl 2, dried over

Na2SO4 and evaporated. The isolated oil is 5 then
Interkggdiate (DfQZS,dB$tIiHyH&ﬂy@@/lrrdlﬂjlrl’daa*catt?@xgic\fc&nd énra]idbift le

C ound_ a clear co [ rom the fraction
A Solbi?lgl%) piu Kﬁ%ég)ﬂ? hé{ﬂroesylgwr@lo s¢-581 éyl{gfac etfzbaséer hydrochloride (1
g)in bmmém%rﬁéﬁadm%lh% (n@ﬁ)a‘n%r @'()ﬂﬁ%l%)@tlﬁ% for 18 hours then evaporated

i no-acrylo 4- met hyl -t hi azol J di met hyl -
and ﬁrlwﬁtgﬁ]\/\dﬁhﬁetﬁﬂ ethat 'Qi@queéld(yﬁ is dissolved in the minimum volume of hot
meth%nélceﬁ'rdyéto&f é‘tm Orch 4'Tﬁ)tupsy|Tfhl§'tlﬂé %bﬁlp&ﬂ@d é |§b)lat@8‘@ filtration as a

di met hyl f or mam de- di et hyl acet al 3/

Whltm%&'ﬂed for 15 hours at 100 C. After cool | ng to room

tenperature the reaction mxture is evaporated,

triturated with ethyl acetate, and filtered to gi ve
Intermiediate P linidazeleietanoxytic agid (F-Ehige-maypgridivg-yIMbinrediy HB)iazol-2-yI]-

H 267. 15 Internedi ate K i m dazol e-1-carboxylic acid

5-12-(2, 6-di chl oro-benzyl)-pyrimdin-4-yl]-4-
To ametuhyrh of ﬂhiedwdtobﬁoryild}a-samoﬂ%a@&mdwméthyjiﬁ-(mtda-botyd}4(ﬁyri63’a)-1 3-

thlaz [(2%89 glegﬁﬂa%r} ﬁgkﬁéﬁzﬁﬂ)a eran(a(i)(hml) at room temperature is added
carbdnyy Hiimidapaé (3,88 ghaad thle-rdagtioamiridird 8. Ha3tegl) ati70 °& for RiSUTARIrs.

of rlethlam and m ). and heate.
ool o iegiepdict it LT R ks i et FShyqtee Hle
comgdum@or at ed at room 20 tenperature, suspended in CHC13

and stood at 4 Cfor 2 hours and then filtered to give

the title conpound as a yellow solid. Intermediate Kl

|nten5aeblate( |2:| 62 ﬁmﬂ&ﬂh@1rﬁ¢-6421tért @wyl Mogiidy Bt 3 tliafoigret hyl -t h

N- MW*F@'P(@)"%%WH@IDMWM %6h'a@'¢rﬂm%t%n'ﬁ%&%mgi Wi efbanal -5 ml)
and 6N hlalcoft 584 {5 ml) is heated in a Emrys Optimiser personal chemistry

microwave at 100 °C for 90 minutes. Cooling of the reaction mixture and filtration gives the

amid

titte compound.

Intermediate D2 N-[4-methyl-5-(2-tert.butyl-4-pyridyl)-1,3-thiazol-2-yl] acetamide

A mixture of 2-acetamido-4-methylthiazole (92 mg), 4-chloro-2-tert.butylpyridine (83 mg),
palladium acetate (10.4 mg), tri-tert-butylphosphonium tetrafluoroborate (28.3 mg) and

cesium carbonate (319 mg) in DMF under an argon atmosphere is heated for 3 hours at
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25 formam dine (1 g), 2,6-dichlorophenyl acetam di ne
(0.90 g) and 2-nethoxyethanol (3.8 m) is stirred at
wo cwangmwoper at ure for 30 m nutes. NaCOH (0.3 g)PCHERPZNILA7859
and the mxture stirred at 125 Cfor 1 hr. After
cooling to roomtenperaturegyater i s added and the
m xture evaporated to dryness and then purified by
nor mal phase chromat ography on silica gel eluting

150, B B0 S e e sl o s e
norrﬁaﬂhﬁ’cﬁﬂn@h@eﬂer% pracel dhforAgtography to give the title compound
5-(2-cycl opropyl - pyri m di n-4-yl)-4-net hyl -t hi azol -
2-yl]-am de WD 2009/ 080694 PCT/ EP2008/ 067859 -63 The

Interhbbi%te?lgﬁm&'mgrdﬁ-té?f&Hﬂbﬁﬂilrﬁ@ an anal ogous manner to
Internmedi ate K excep clo wﬁngrnecar boxam di ne is
B

Phospbe®up pxythiersledp 18, fB'-) an@ Het. fdiadeeniizdithe). is hated at reflux
in chtdr&fb ?%9&@4 I‘l(ﬁjrg’ghﬁ“tﬂ'é%dst & r46in! 1o pérgxltdrg for¥8 hours before

I nter ate M i m dazol e-1-carboxylic acl
pouripg-ghio ice { TA0uer Exisating WithgyH2GIR 3 Fimas w6 ml) isdelleped by drying of

the c{)mb%gloré%rﬁé}a r[r';g'ncg/r%r Féﬁp%uérrﬁﬁg@fm%g%ga%(?(rg@(gr}eggﬁgﬁﬁaﬁlc layers

givesibrzifleicdmpeuddidr ochl ori de is used in place of
2, 6-di chl orophenyl acetam dine. The title conpound is
obtained as a yellow solid. 10 Internediate N
InterinBdid&z DY €2- fbrtel@anjdpmdm g-onei d

2ot A BORYS (SOP Bierbr e bt piochcie g oe A a%d Akag

Tetraheldkdn (tted 1980721 hy1 975T2(OZ)')YT§hBMbd Wﬂ&ﬁdﬂr@aﬁemo in 35% aqueous
t hj azol - 2-yl am ne DMF (1 m) at room

ammpopig{a0 ill;The rogqlign @%tawdﬁﬁaolfgt%mt peratyre, patitioned with

CH2ERIBRd Wr@aﬁla%yéﬁﬁﬁﬁﬂéawlm WhteF €Dhyin d(ﬁd)f'th'é @an\MctIEyer over
CH2Cl nm) and the title conpound isol ated

2 (2
magh§siym éP'lpBﬁteefg”CHngrWaﬁﬁﬁt'Bﬂ60@3;*Rﬂ fitt anﬂﬁ%‘f‘ﬁedl ate N1
4- et hyl - 5- (2 met hyl - pyri md| n-4-yl)-thiazol -2-yl am ne
Trimet hyl si | %/Ichlorlde (0.3 2) i s added at room
Intermeghate B{(25.4R 6-ﬂaom1@xs@ﬂ§un@12 eFropxyjigagidenyde 20

A 1.%@%%@BH¥LH§¥@ fsl'?éﬁl%lsgg % %ﬂ%ﬂ(?b%%% ?{%Q@)A-fluoro-
pyrrodadlhametbarb@(yhd: )amdt(O QG(gr)nrt athaer &2 mi)at rddre terhpmratuee asd the mixture

heat%<g ggéﬁhré eghggﬁ'fl%?eact%gébwsﬁugqu (%?R?rﬁtﬁé da 5 sosl'ution of

ammibuiatih eretidiol [E06Ins). adEI@HI Dive 1egcliaromixture Hsastm)txbtJrroem temperature for
itioned sat yr.at ed, agqueous

36 hogth o8 RO E ORI ROT RG] M et RIS M fterag o oive

the tiB& cOMBEUR aEN ape ablid'H afrieDMSO, 400 MHz) 7.68 (s, 1H), 7.37 (s, 1H),

5.30 (d, J = 50 Hz, 1H), 3.96 (t, J = 8 Hz, 1H), 3.40-3.12 (m, 2H), 2.48-2.31 (m, 1H), 2.02-

1.81 (m, 1H).

Intermediate F (2S,35)-3-hydroxy-pyrrolidine-2-carboxylic acid amide

A 4 M solution of HCl in 1,4-dioxan (3 ml) is added to a suspension of (2S,35)-3-
hydroxypyrrolidine-2-carboxylic acid (1 g) in ethanol (10 ml) at room temperature and the
mixture heated at reflux for 21 hours. The reaction mixture is evaporated and a 7 M solution
of ammonia in methanol (10.5 ml) added. The reaction mixture is stood at room temperature
for 2 days then evaporated, the residue triturated with ethanol (2 ml) and filtered and

washed cold mixture of 9:1 ethanol/methanol (2 ml) to give the title compound as a pale
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25 organic layers gives the title conpound as a beige
solid. 1H nnr (d4-nethanol, 400 WHz) 8.44 (d, J =7
wh290948ddd4 7.33 (d, J =7 Hz, 1 H), 2.58 (s, 3PT/ER2084067859
(s, 3H). Internediate O
N- (5-i odo- 4-net hyl -t hi azol -2yl ) - acet am de
N- I odosuccinimde (4.75 g) is added portion wise to a
sol ution of N-(4-nethyl-thi azoI 2-yl)- 30 acetam de (3
n acet nltrll )._at mtenperature
p'nkgg'm e (G B 896 E(EQ@) 8123 s i @s”&oﬁ@éé?eﬁ 63*2 1H),
438-f4|32(fnat1ll-9n3 andd weshed, WHi I3 38 ds5amesanitgo-1 gotm, gHye
he title corrpound as a white solid. WO 2009/ 080694
PCT/ EP2008/ 067859 -64 Internediate P

Interh@’lﬂi‘éf#@l(ﬁs %S?—@[rﬁé’tﬁ?/lldy‘?roﬁ'&hg-Z carboxylic acid amide
-1 m dazol 2-yl)-4-nmethyl -thiazol -

A4 I\ﬁsylu}loraﬁt el I@ér%dwyan éﬂl $ mildazdied o1 suspenpion il Ft3 $)o3-a

L L e S e R S e
mlxtttrertnpetedtan refluxAbrt 2 haranidierrgadi®nSnikbwe & evapotard and a 7 M solution

of anﬁrﬁgpﬁ§naé1§g§agp§n%r% fﬁtﬁ?'gQ@. 'I{Heér%%gt%nirﬁlxgjvg tg(%oe%l rB%grln%erature

onpoun
for 6fdialy$ tt@tnleylapafateah thaf desidhe tritusaddd wlith mtt&lnrrb(tﬂ)tfame dﬁiﬂ filtered and

(6: i di h |, -4
washzgi G e MaapT nB e e il il a8 popite el B (o
DMSS, 466 Q\mzm dazghm V.67 py riHi 316@ ¢ )= 40 At t1y), 3.25CB8.14 (m 2H),

22420 it B I (et S B s bt ea o § &1 35t or

7 hours FoIIovm ng cooi ng the mxture i's partltloned
bet ween saturate aqueous

Inter i(Wg-2Pdvp rastapariey clgAd - %%W@t%‘éﬁfaotyd? ?ﬁ'@@”ﬂ@@
Thuo%@bﬁdé @A @gd&éh"/ar%&vré@fwbr 1 BMAREKkA 'seéb&fsudnftﬁ (1R.25,55)3-

organic layers gives the title conmpound
aza- @qulq[i% 110hexaneZdeprpexytiaaeid,(0.4@0) | g, (Ble@t 601 Q-|)After the initial

wgorélyg %f%gqrﬁ héé.ﬂngﬁé_%or?tmuéé a?Gé”?C Q&F‘F?qut'tﬁenzé_@ mlnzjtésesar(osme Yooled

nt er medi at
reaCMn[ el eartmmmtwely ICH2¢I2 anchaquepiup ammaetitydxirablingztplicewith

ozl b aeAad BieeTapl vago04 and exaporatepTioe sgpted of e

takebug ima daz eblutleryd)f)qmymoniamememduot@nnk) aad isthogdiahammh temperature for
t bi h f

16 nSSrekPoa sbetalel®) PR IR AR RS e G Gnpouna

as a (VbAd sony). 'HmriDvE-DBISD, #D) M) Ta6 €, 1H),36.96 (d,)1Hi) 3. ad, dc- 4 Hz,

1+, g0 B R A B8 e Sr PR B B S LUE TrE' 001 20

(m, 1)X0.98-9. X[, @¢hed wi th 3X 10% net hanol in CH2Cl 2, the
conbi ned organic |ayers evaporated and purified by
reversed phase chromat ography (Method B) collecting

InterinBBiafc?- (&)erﬁéthﬂ ﬂyﬂbﬁmﬁéefbatbdi?ll&maﬁmﬁf& Parti al
evaporation of the 25 fractions, neutralization with

A SoINaqalceis(S)axmetawrmﬁwlld«mﬁ cenpiie AR Sty asterPd @) ipsg M solution of
amm%ﬂ% in methanol (22.2 ml) is heated in a bomb at 70 °C for 10 days. Evaporation of the

reaction mixture and trituration with hexanes (20 ml) gives the title compound as an off-
white solid. "H nmr (de-DMSO, 400 MHz) 7.40 (s, 1H), 6.89 (s, 1H), 2.95-2.84 (m, 1H), 2.72-
2.60 (m, 1H), 2.06-1.95 (m, 1H), 1.66-1.44 (m, 2H), 1.42-1.30 (m, 1H), 1.22 (s, 3H).

Intermediate 1 (S)-2-methyl-pyrrolidine-2-carboxylic acid butyl ester
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evaporation gives a white solid. Further purification

of this material by normal phase chromatography on
waedowosoegel el uting with a gradi ent from Et COACPCDERDOB/067859

met hanol in EtOAc gives the title conpound as a white

solid. Hplc/M5 (Method C) RE2L 31 m nutes, MrH 299.9

and MH 298.0. 30 Internediate Q

i m dazol e-1-car boxyl ic acid

5-(2- | m di n- 4- - .
CO”%W %’zeg{ﬁ gn%/')'érﬁ EBW/”G@@ &gb%meﬁp%wg?'@wa%garboxyhc
acid {0§) ifbatdnL1-6| (‘BQW?WHthlsSh@Jt@@af@(ﬂ ¢ foral A MERYS reflux for 4

manner to Intermedi ate K except 2- nethoxy-acetam di ne
dayshykg tastien mirdureds asangratad agitiongd between saturated aqueous NaHCO3
and éH@C@' @ﬁlrélﬁéboﬁ‘ﬁ@ﬁﬁftdﬂ% %‘\/QleNaZTSf@4 aﬁ('j Bb&pcﬁé’t@?oﬂf@lsb%ted oil is

tained as ige solid I nt er medi at

then |kng@@ilpp§tlliedca;r1@dnmr| te gy@,tﬂe titte compound as a clear colorless oil from
the fJa%T&?aibgﬁ’rP#%tyén R 8L Pdhfr ¥ hodnogtay! - thiazol - 2-

yl']-am de e l'e co oun I's prepared in an

anal ogous manner to Internediate K except 3-

. pigte .
Al e e
formamtdkiened as a bei ge solid. 10 I nternedi ate
imd | e-1-carbox

A mirgi SR B ar BTt e 4122 ehgnd iy dmgtgogmpmice
dime&iyidtetal (65.4 hids a@m@aws [Soup$ BPEIRTE. lAﬂteaeo@mglt@g:wﬁtemperature

manner to Internedjate exceR]t 2- phenyl acet am di
the reaction mixtuee |§§gapqrﬁtelg|, itwratgd with ethyl aceta e, and filtered to glve the title
compoupd ds G ERRDEIN! RISV Y l)9M+Fﬁ%7tlt| e compound 15

is obtained as a yellow solid. Internediate T

i m dazol e-1-carboxylic acid

Interiediats }%‘irhbdbz&ém Ldalrt%)@nélac}ib )5-fo- 788 -Bithiotdbéas)- pgnaﬁldlm-4 -yl]-4-

am de The tile conmpound is prepared in an anal ogous
methygifieEel-2-y/Heptids medi at e K except 20 propionanidine is

Carb?ﬁ?%ufn%a‘%%c(@g%fgg% 8 di—‘,ldctgl go‘ilﬁi&ﬁw"s%?gi @rﬂlfﬁ ch be;qf'ﬁ) -pyrimidin-

e conmpoun t al ne as a ye W SO
4-yllHrmethetbieaele?-ylainined 848 ®-in a crixtuex e tiiethyleméhe (0.30 ml) and DMF (2

ml) a%‘nﬁ'h%gfeltdréé%bolf&rff}% H&Egp%é l@agti idk r%lx)[dr% |s4tggﬁte0%;gorated aé room

am de
temnemtane anspleodedin @adieand sodhatet %@thrithpul(s anxctten filtered to give the

, I C e is used in place of
title "530 an%@@?%r;%pﬁﬁ]ﬁ H]acet am dine. The title conpound

Intermediate K1 5-[2-(2,6-dichloro-benzyl)-pyrimidin-4-yl]-4-methyl-thiazol-2-ylamine

A mixture of N'-[5-((E)-3-dimethylamino-acryloyl)-4-methyl-thiazol-2-yl]-N,N-dimethyl-
formamidine (1 g), 2,6-dichlorophenylacetamidine (0.90 g) and 2-methoxyethanol (3.8 ml) is
stirred at room temperature for 30 minutes. NaOH (0.3 g) is added and the mixture stirred at
125 °C for 1hr. After cooling to room temperature water is added and the mixture
evaporated to dryness and then purified by normal phase chromatography on silica gel

eluting with a gradient from CH2CI2 to EtOAc to give the title compound as a beige solid.

Intermediate L imidazole-1-carboxylic acid [5-(2-cyclopropyl-pyrimidin-4-yl)-4-methyl-thiazol-
2-yl]-amide



10

15

20

25

30

is obtained as a yellow solid. Internediate V
i m dazol e-1-carboxylic acid
WO 2000880624 t - but yl - phenyl ) - 4- met hyl -t hi azol - 2- yPFEBD08/067859

am de Carbonyl diimdazole (11 ng) is added to a
solution of 5-(3-tert-butyl-gghenyl)-4-nethyl -
thiazol-2-ylamne (20 ng) in CH2CI2 (1 nl) at room
tenperature. After standing 18 hours at room
tenperature the reaction mxture is flltered washi ng

The HlE cRmMpgted wwazeﬁ 5 30 §n3lg0Qyisyeannen e inteMedialpds SrePtas

cycloproftinkBarbBkdrlidinéls dEKPIh R JRECAICHBRPPBAASIRSRidined Fhe title

Internedi ate V1
comppynd.is ebteingdayia ysHewyelid-4- net hyl - t hi azol - 2- yl ani ne
Trimethylsilylchloride (0.3 m) is added at room
tenperature to a suspension of N-[4-nethyl-
IntermedlateqMﬂmWaz@?ﬁ, (pﬁrg@)fyllqaylp){S-'[Zh Qafilmroqg)hym]l) pyrisnidinrdd]-4-methyl-
ethanol (2 m) at room5 tenperature. The
thng&??ﬁghﬂ¢£ heated at 50 C for 18 hours, conc. HCl (0.1
The fite coinpounitiisdrewafed iran AREHOIUG raanrg0 tantesmediate Kgadert@rflouro-

I . . e .
vonsBnfdd 1S She ol 0 SRR A0 B o o
comm@IIQobtamedﬁtsraayﬂjlew salid.urt her 4X CH2Cl 2. Evaporation

of the organic layers gives the title conpound as a

cl ear pale brown glass. 1H nnr (d4-nethanol, 400 MHz)
Intermediate/N 24idanole-dH)arbakyBE6aadid P2methyl-5-(RmetRylpYrifhilin-8h));thiazol-2-yl]-
amméo é 34 (s, 9H). Internediate WI m dazol e-1-carboxylic

c

Carbbﬁyllmtrliddzo@([ZZﬂ{gb isladdddrto m&dﬂyionmf@lfméthyle(z nﬁbtﬂllynpyrlmldln 4-yl)-
etilec ound

t h| e 15 T
th'aZB‘r'%'%% '5@%': 310?}5 aﬁrﬁ?ﬂﬁ*é?er@%r?tmee H?tQP@”WS hours at
roonﬁéﬁ@@tat&ezhéredcruomﬁﬁﬁwﬂebyamn@dnmh OB 2AGT2 5@ dnll tk Btfecompound
6- di chl or ophenyl | acet am d| ne. The title conpound

'So'a¥e§ %t”éﬁ'tiﬁ’@cﬁsaasbrﬁwmr@%p%%ﬁ@' Internmedi ate X
I m dazol e- 1-carboxylic acid

[ 2- (4- met hox henoxynet hy’l’% 5) rimdin-4-yl]- 20
Interinedaiey] 4P ByIGEComg iy eyrreig ) aze- oG | 5
Tnm@tﬁ?l@@l&#oﬂ(d% (@"3 rﬁf’)‘@ &Qfé'dsat?@d?ﬁ‘?émﬁé?atlu% @é@@ép@h&oﬁ(of N-[4-methyl-

oxyphenoxy) -acetam dine 1s used in
S-(2-plethyépwimigingd- Mh)ﬁhaamﬁpﬁ@wtanad@(%@mm; prepared @stdeseribed in WO

04/0§57%9 }ﬁ”&h%xr?b_l f?@:&ggx ?erﬁp&ﬁgﬂ& 7R hidturé R He2t& B ¥ Br 18

dazo |c acl
hourg,5002- @l (04 mt%)ﬁsha:d@edpﬂ'reirtye heatirlg- ati 50etthig Icoetinueld]fer a further 46

hourgyﬁdllgnw%é%'oéi'nélthé %.H‘&}eﬂé’ a}t nbr?ezqoﬂ)et\%e& gatﬂmtg(?? Sub'Nafico3 and
compound 1S preparedin

CH2CI2t mniadhqut! 8%kmethapqtand e(xﬂracted a further 2X CH2CI2. Evaporation of the
organic layers gives the title compound as a beige solid. "H nmr (d4-methanol, 400 MHz)
8.44 (d,J =7 hz, 1H), 7.33 (d, J = 7 Hz, 1H), 2.58 (s, 3H), 2.51 (s, 3H).

Intermediate O N-(5-iodo-4-methyl-thiazol-2-yl)-acetamide

N-lodosuccinimide (4.75 g) is added portion wise to a solution of N-(4-methyl-thiazol-2-yl)-
acetamide (3 g) in acetonitrile (60 ml) at room temperature. After 5 minutes a precipitate
forms which is collected by filtration and washed with cold acetonitrile to give the title

compound as a white solid.
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30 net hoxyphenyl) -2, 2-di met hyl pr opi onanmi di ne i s used
in place of 2,6- dichlorophenyllacetam dine. The title
w@eovposneo i s obtai ned as a white solid. | nterpPedEPL068/&7859

(2S, 4R) - 4- hydr oxy-2 -nethyl -pyrrolidi ne-2-carboxylic

acid am de WO 2009/ 080694 R@L/_.EP2008/ 067859 -67 A

sol ution of

(2S, 4R) 4- hydr oxy- 2- net hyl - pyrrol i di ne-1, 2-di car boxyl i
Intermedl.a![e\l? %@g%@%ﬁu%%é)%?ﬁ%gélg;ﬁ @tl q%lol-(f—?-ﬁyrrjdqqdi g@gg%;a{hgl-thiazol-
2-yllbiidel8 hours at room tenperature. The m Xxt ure is then

evaporated and the residue taken up in netha

Carbgpyl délwaéogidﬂﬂm@r‘ﬁ aderp riaio of ﬁ (Frimidareit1- '?yﬁém 3y)4-
meth?ﬂﬂ%‘%o@ﬂ?lahhﬁe {QA’%?’){ if DML e R Foom @nﬁ@&%r@%ﬁ@%t@ndjlﬂg 18

a seal ed’vesse er evaporation the isol ated
hourggt wematemperaidredhelreastion pixtyne is peagosatedup HEClRdaetl) aded, and
the t}BLEMIBARISBIARA by filtrati fi-white solid.
© Ik%% EB 4- F?Soro yp)'/rrer' (I)Ohla |an 2 ch?ﬁgﬁ(w ic acid am de
10 A m xture of

InterfdaftP1 4- (@%B@E&Y %ﬂ)yt !TH?}Q% Hé}ﬂ%'tﬂb%@gr 8 {QOXW ic

acrd tert oric acid
Conc( (BiCB (&B)nlhlsdadﬂedm alsu$pe(n$©nrde i5s(6himataedl- T—wlrpymalnkﬂawlb -4-methyl-

thIaZBa% yﬁ??%}ﬁ@&&dﬂ?’@ @f)%%@\@lﬁgﬁ(g tI r§g§1¥t§ @Ezrag Y mlxture is heated
at refhincfar D boaise Folldvﬂngit:@hhg)mnﬁkhmms paaytened &Etawdﬂnl eaturotedraqueous

NaHERE S BT et FOR P RA T s quitres p BB gh etz

cont@.ﬁhdgﬁb% ﬂ‘ﬂibﬁiaﬁble El8pckatici sfakle b@yanQaywrs! @ﬁ/eﬁthdtﬁ@”ﬂompound as a
tur seal ed ves

beige SOy 0TG4 ha . HENYF b ods (D (PR Ramsint4ad 37 (m.

2H), &. 1\@1"(}5tﬂ_|)sglg1qs dupt er mredi ate AB | mi dazol e- 1-car boxyl iC
acid {5-]2-(4- ethyI -t et rahydro- pyran-4-yl)-pyri mdin-

4-yl] - 4 met hyl -t hi azol -2-yl }-anide 20 The tile

Inter@BRRUBS NL[B-(BLiRRABESIT - ylﬁ)yﬁaln@ﬂb -GRURY I MRBRAR 2 Pacetamide
'nternedi ate K excep

A ml@umfthéffr@ﬁytﬂrr@eﬂwl-tawzmZ:ak)@oe(tamldﬁ (¥4 2img)usdithidazop! yoeryridine-

;- ; g .
2oyt a0l SLOPIMALP 1ot I AR b BRI A
dichlorbparitetdiyh {I5-(f2-(g) apH engilimcgach @yaémn (5PK)m@lyin DMEI(ht mifsand water
(3.1 éﬁl)ﬂ Leetxt H?nngn%%yé%)tn%glg n’g naltch%rﬁls m&%@% ?t68q<°C for 45

epare I'n”an nner ter
minuésC Bfdterlis pheey (5 mD)&DH ommmmamecwtrbﬁnamtdBXeM% megleghol im CH2CI2,

the BB R07 i Bib & HERC B L LR o8By Th™ e Pircs hinatography

(MetiAdd Bneslieziiethd-108 ixiyd lretterﬁl@h (ﬂlme component. Partial evaporation of the

fracti&ﬁ%,!nzng%lﬂzi%grl]m gél;[&%ﬁp ?aémn Phy %?T}lethano?ln CI-AIZCIZ (6X) and

evaporation gives a white solid. Further purification of this material by normal phase

chromatography on silica gel eluting with a gradient from EtOAc to 10% methanol in EtOAc
gives the title compound as a white solid. Hplc/MS (Method C) RT 1.31 minutes, M+H 299.9
and M-H 298.0.

Intermediate Q imidazole-1-carboxylic acid [5-(2-methoxymethyl-pyrimidin-4-yl)-4-methyl-

thiazol-2-yl]-amide
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WO 2009/ 080694 PCT/ EP2008/ 067859 -68 The tile
conpound is prepared in an anal ogous nanner to
wo adoensmesoi at e K except 2, 2- PCT/EP2008/067859

di met hyl - 3-p-tol yl -propionanidine is used in place of
2, 6-di chl orophenyl | acet am digae. The title conpound is
obtained as a white solid. 5 Internedi ate AE
(2S, 4R) - 4- Di et hyl am no- pyrrol i di ne-2-carboxylic acid
a\m'de A%?_Iutionq?f _

The {ilo somrpund 15 HERHGE Dn?hBHP9IS TINFe 1o InteiMEdiRig Kexaentd-

meth@Sﬁ -BYdta@idiRd hidReshidRbk is 886H iANIZEEY, & dichIorgiheaatetarhidine. The

is stood for 18 hours at roomtenperature in a
title @@@n%d is,ehfaippd aE@éi?dﬁ%%Q“Qn and trituration with
diethyl ether gives the title conpound as a white 10
solid. Internmedi ate AE1l
I nter@ed:i’atﬂquijmld@z%ﬂ rﬁﬁrmﬁyﬁ@atﬁjg ﬁ—@-isgbq\tél:@/rim@\ciiMW}A}-@%I-w iazol-2-
yI]-ar}T@ hyl ester A m xture of
, 4R) - 4- di et hyl am no- pyrrolidine-1, 2-di carboxylic
The deicdmpowrchisyirepageein 2n amalogqusyhansey & Inferrediagy K exoept 3-
methgﬁlu vl HJ qu u%gd ﬁ%rc(ses(gf r%;%%jlcﬂf&ﬁoa{{ﬁghglgﬁé}gm oq'r?e Hdh)a tllt|(§ compound
is obfined a & balgarsdlldavapor ation gives the title conpound
which is used without purification in the follow ng
steps. Internedi ate AE2
Interfn2 &gty iMidBr otet! Fodriaoxyhoa@y [5-(@-behzgkepytinididided - domethyl-thiazol-2-yl]-
.daci d 1-benzyl ester 20 2-nethyl ester Sodium
am| 8yanobor ohydride (200 ng) is added to a m xture of
The ﬁléSoﬁleuﬁld RIPreysarpy i @l atkidgous Im@hrér cambsmgliate H(eixdept 2-phenyl

acetqmgj%%%cg{ %?sg{rﬁeé_ir?g{ghglgf %;f grtléroggﬂiwgézﬁfa{gg&ggl %(:608mpound
is obiibd® Hasiw {otidm ) and the mixture is stirred for 2
hours at 25 roomtenperature. The reaction mxture is
then partitioned between dicl oronmethane and aqueous
InterS@diatémT hhl@éid?@-ﬁ%%(ﬁ(?ild»‘édl@;s (Ztétﬁ ISHy iR Q%téflﬁl’éﬁhyl thiazol-2-yl]-
ayers evaporated and puri y nor mal "phase
amidghr omat ogr aphy, el uent; gr adi ent fromethyl acetate to
The R8 %RpBENPIs grpar8l IWAn é‘t‘fé?& lf%’mérﬁleg'td’ﬁltérhﬁd%'i@ﬂ%&ﬁm
UV-active conponent. The chromatographe material 1s .
propicar@iflingpis Lsed Hyrlpes ol %61d¢ch55©@r}erm}@§ﬁf@mlcﬂo@ wihetitlgicetrippund is
geos | ayer 30 basified with sodi um
obtal E@?%Eﬁgﬁégg' X extracted with diethyl ether, dried
over sodium sul phate and evaporat ed to give the title

Inter&gm%uﬂ%%%z&eﬂaéagb%x% é Q(Wd gfk 2- trllfl&t]r%m%h b?rlrédln 4-yl)-4-methyl-

thlazlpgé E&‘éﬁ;& hyl am no- pyri m d| /n 4-yl)-4- m/st hyl - /
09 080694 EP2 6785
The d ﬁ%@"@&%%i% FJF%'?% ﬁ?&‘a%”o?%a 937 ’?@3“"”5 é%@‘& g R4e

triflowohcdtamnliref is uded & Aatanof- Z}G-Itﬂiiihh)jd)prtelmyazetlarrﬁdltyé.)The titte compound

is obtained as a yellow solid.

Intermediate V imidazole-1-carboxylic acid [5-(3-tert-butyl-phenyl)-4-methyl-thiazol-2-yl]-

amide

Carbonyl diimidazole (11 mg) is added to a solution of 5-(3-tert-butyl-phenyl)-4-methyl-
thiazol-2-ylamine (20 mg) in CH2CI2 (1 ml) at room temperature. After standing 18 hours at
room temperature the reaction mixture is filtered, washing with cold CH2CI2 (2 ml) to give

the title compound as a white solid.
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pyrimdin-2-yl]-diethyl-amne (355 ng) and
triethylamne (207 1) in DM (1.4 m) at room
wo eovpesm@mbur e and then heated for 18 hours at S8BCTZEPZNE067859
reaction mxture is evaporated and 5 triturated with
chloroform The title conpaygd is isolated by
filtration. Internedi ate AF1
[4-(2- Ami no-4-net hyl -t hi azol -5-yl)-pyrimdin-2-yl]-die
t hyl - am ne Powder ed sodi um hydroxi de (150 ng) is added
to a solution of N -[5-(3-dinethylamno- 10

|nterﬁh@amté3\yi b=(4-terebhtyl- pﬁéﬁyﬁmﬂne%yyﬂh]azbl-ﬂy%hm?é hyl - f or mam d
repared as descri bed eg S. Wang et al

Trlm%WSI y@k@qﬁdez(s@@l)@ﬁddfg@irchqganypeéﬁ retoa suspenS|on of NJ[4 -methyl-
5-(2- ﬂnelf‘gﬂi nﬁrﬁlﬂlh%?l?}#l’ﬁéﬂﬁa(ﬂ%%e@r)ldé m%%mtéﬂﬁ%ﬂ?ﬁﬂ% room

m xt ure heated at hour

temp@rthesil' ¢ Mixigre iTheatef @480 | Gformiddhaws cosc.difrd8dtmaisedded and
Y/ r I

the h%ﬁ%tt%gt@afgh?ﬁﬁré be 4 ﬁgtﬂ%? 45‘96@% It:glh)g\?l\;%ecct)%ng the rTnxture is

partiganed dgiweerEsitungised aquppg@kﬂaﬂﬁ)@&mnﬂ@HB—pQ@d extracted a further 4X

CHZ%%SEE{%(?&a% n@t%‘n ggch%yers plvef théa tHIeez (‘é)mcoou g)?sla clearé)ac? brown
glasaﬁH@mrMsmbmtanolmm MHz) 7. 37 7.24 (m, 3H), 7.26-7.22 (m 1H), 2.21 (s, 3H),
, 34&52% S) - 4- Di net hyl am no- pyrrolidi ne-2-carboxylic acid

ut'yl” ester (326 ng) 20 and 7M ammoni a i n net hanol (8

m) is stood for 18 hours at roomtenperature in a

e 8RB0 WEFERfcarak el U R Raflol 2Givelvinrapy-pyrimicin-
4-yl|thisop-2-yicammidend as a beige solid. Internmediate AGL

(2S, 4S) - 4- D et hyl am no- pyrrolidi ne-2-carboxylic acid

butyl ester 25 Concentrated hydrochloric acid (0.3
The nb)ooir@oaﬁwi%ct)ré@rad EY! ymeaogﬁus(raa%@)o mtéiméataltwkmm 2,2,3-

yrrolidine-2-carboxylic acid methy
t”meénwwrawrﬂ"aﬁ isseq roRasry et afdl Ci"%a@%‘%w“a%e&aprbneaﬁ%e title
compiimbiasobtamed &sowhite #ia115 C. After cooling the
reaction mxture is evaporated then partitioned
bet ween di cl or onet hane and aqueous sodi um bi car bonat e

Inter@Bhidid RMmRALIE hecarg’(g(yﬁé ghl %-PZIPLLM@fP\%xy BN@K&%%E% pﬁrﬂ%ldln -4-yl]-

evaporated to give the titl'e conpound as a brown
4-mefiyil-dnazos-2udleamide t hout further purification.

I ntermedi ate AH | m dazol e- 1- carboxylic acid

{5-[2-isopropyl -pyrimdin-4-yl]-4-methyl-thiazol -
The e gbinpanidiis preped H @8aGHdgETEPRD 08IN0BT8ERIte KZ2acapte-(4-

| ¢ Dbre :

methltbmpg}e?nlg%%%g%@gg éspl?saééi_qg %#ﬁ%?%%&l}@%%#ﬁg%é@&gm o(?ne The title
compaungligcktamed 256 kkighbdidophenyl | acet am di ne. The ti tI e

compound i s obtained as a beige solid. 5

Intermediate Y Imidazole-1-carboxylic acid (5-{2-[2-(4-methoxy-phenyl)-1,1-dimethyl-ethyl]-

pyrimidin-4-yl}-4-methyl-thiazol-2-yl)-amide

The tile compound is prepared in an analogous manner to Intermediate K except 3-(4-
methoxyphenyl)-2,2-dimethylpropionamidine is used in place of 2,6-

dichlorophenyllacetamidine. The title compound is obtained as a white solid.

Intermediate Z (2S,4R)-4-hydroxy-2 -methyl-pyrrolidine-2-carboxylic acid amide
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Internmedi ate Al | m dazol e-1-carboxylic acid
{4-met hyl - 5-[ 2- net hyl sul phanyl -pyrimdin-4-yl]-

wo bioanglesL- yl } - ami de Carbonyl diim dazol e (1. 7°CTYEP1088/067859
added to a solution of 4-nethyl-5-(2-nethyl sul phanyl -
10 pyrimdin-4-yl)-thiazol-Z7lamne (1.3 g) in
triethylamne (0.84 m) and DMF (5.5 m) at room
tenperature and stirred for 2 hours at 80 C. After

coolipg the fit Cc ound is jsolated by filtration.
A soIpH@téppéél%ﬁ)eA m'qroxy E?TP ethyl-pyrrolidine-1 % dlcarb xylic acid 1-tert-butyl ester

AnyWesY [409-rh@rinBt 2By SyH RIdRA XhoRYE indtHhmbl 42 W)is kiloa Z6d
2 >J3}//Ieam Le IPowderznz i;a)|c§)’d| umroheégr OXtI I?l (l))gaIS O| S 18 hours

at rog@d%pg@t%esﬂ]%wx&{eﬁthﬁp £yapqrg ,a@gtthg, regllﬁqqadaken up in methanol

(5 mBahy Ia%h;)tloﬁ oﬂ?ﬂ/l%m&ﬁl!awmetr%n}éi (]5 rN%N‘éHo‘é@tatﬁﬂlthé FH)H@@ Héated for
ine (2.0 g, prepared as describ

ng

10 daysct 6GnEND azmkﬁd wsellﬁ%@f ey@vgrajloraﬂw iseipied mestera I%vsegl)dlrectly
in théfb \Mﬁ@r}%ct%ﬁﬁ and the mxture is heated at

re our vvlth stirring. The reaction mxture

is cooled to 20 roomtenperature and water then

. d r at room

Interﬁéﬁ%@ré’?géggfs %g Fﬂ%gﬁg rbll%é&rgﬁg@ggy %)?J C'ed\ll%rgggat i on and

water is added and the pHis adjusted to 7 with 2N

A mig e 2s R Ao o el e FerBSERE A e G Sster 1.0
9), c@fe. Hlytierchmb axilde(OQG mI) and 1-butanol (10 ml) is heated for 48 hours at 50 °C.
The %aﬁl%ﬁ r(nQ(tturg is arpro(r)ategarrl]g pal’tlgonedpg‘crﬁ o)r/'rleltr?anaecan% a2queougsod|um

bicarBBhdtaNn@s ldldhmrﬂmbthrélvié Idyerl drediriet Jovér s6fiuny kulbhatazol e%aybrated A

net a- Chl oro rox benzoi c [
SO'“'L’M&JR’E %J“E‘%@I Rmeshe 25 Adadyip %Wﬁ@l“?&”ﬁgge mixture is
stood-fd?ﬁd'%@FM%M&MQerﬂﬁér@tlﬁeiHTé d&aled vessel. Evaporation and trituration with
[ 4- net hyl - 5- (2- et hyl sul phanyl - pyrim di n-4-yl)-thia

etha%lglv.?sﬁfl‘q tit Od?ﬁQﬂJ@}j ¥BE "Yh'{;BSQ“H di chl or onet hane” (10 m)

at 0 C After 10 mnutes the reaction mxture is

evaporated and purified by nornal Ehase o
IntermediaieahB dnigergic-1etamberyic arid fo-&-di-enyide GrardreAwan-4-yl)-pyrimidin-
PRVIILL 4 1= TpTol Rapr=5's [RT-Tal o8 1 0 give the title conpound as a

y]ora%ﬁg b B inided L 400 and M H 46 W0
2009/ 080694 PCT/ EP2008/ 067859 -71 Internediate AK

The %Igl_cggr_ﬁggjlrgd ré‘ 3%{?8&“&\%&2&%&*3 rpsmnfr to In ter[’nedﬁte K elxcept 4
ethylBinghydramyden-FHeerboxamidoenip oaed in Pager @‘p’hﬁeld:hlqnophenylIacetamldine.
anal ogous manner to Internedi ate K except 5
cycl obut anecar boxani dine is used in place of
Inter@eBiath AQ|Imidapbieriytdraogtiantid{4renetiyte-[24(14pbenydayrioperdyl)-pyrimidin-
4y bt ai % d} as. .a bei ge solid. Internediate AL
y]gi ) 8 bi cycl o[ 3. 1. 0] hexane- 1- carboxylic acid

ami de
The tile compound is prepared in an analogous manner to Intermediate K except 1-phenyl-
cyclopentanecarboxamidine is used in place of 2,6-dichlorophenyllacetamidine. The title

compound is obtained as a beige solid.

Intermediate AD Imidazole-1-carboxylic acid {5-[2-(1,1-dimethyl-2-p-tolyl-ethyl)-pyrimidin-4-

yl]-4-methyl-thiazol-2-yl}-amide
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10 A m xture of
(1S,5R) - 2-aza- bi cycl o[ 3. 1. 0] hexane- 1-car boxylic acid
we@tdugloswst er (2.5 g, prepared by the procedureCDfEP2008/067859

Her couet Tetrahedron Assymetry 1996, 7, 1267-1268.)

and 7Mamonia in nmethanol_gg20 nl) are heated in a

seal ed vessel at 80 C for 5 days. The cooled reaction

m xture is evaporated and triturated with hexanes /

di chl oronet hane to give the title conmpound as a beige
The Wgicpgrpoyed s freparedinaeanalPIqHsdasyIes tol'ngf‘a{%&&@% K@Xﬁﬂ’d‘?t% 2-
dlme{rﬁrl U&i—tﬂ}yi-p@)p[o%ahldllﬁ@tsmébd &Y plae® 6PPYLdicHirbbBrillifcetamidine. The

4-yl]-thiazol -2-yl}-am de Carbonyl diim dazol'e (4.56
title ‘{ﬂ“ﬁoémﬂéﬁj%a'tqéd &S gophite id of
4- et hyl - 5- [2 (1-net hyl -cycl opropyl)- 20

pyrim di n- ]-thiazol -2-ylam r@(élOS and
Intermedﬁf%Em ﬁﬁ) - Dipgthylaminerppratidinee2-garpoxlicasisramide
tenperature and then heated for 2 hours at 80 C. After

cooling the title conmpound is isolated by filtration.
A solutiore phE&i 4R )et-Riviiethylamino-pyrrolidine-2-carboxylic acid methyl ester (225 mq)

o (A AT PSR L e

vessgl) Evapcaaﬂmtedartd)trlwratmnumtmmemﬁll ther sﬁvqsahdltlﬂethmbamndms a white
acryl oyl)-4-nmethyl -thiazol -2-yl]-N, Ndi net hyl - formam d
ine (13 g, prepared as described by S. Wang et al J.

Med. Chem 2004, 47, 1662-1675.) and 1 nmet hyl -

Inter#c éj@ig é@?%%@&%ﬁf@%ﬂaﬁﬁ@é rggﬁ g%ﬂlc am% methyl ester

2- met hoxyet hanol (98 m) and the m xt ure heated at 125
A iyt 125 g drdime g Ao 2o lfatiha bonzy Sster 2
methlyS&dtét @20 bag)f1d% E)allddilﬂn ohhrboME80 M@‘)'aaéﬁe’rllﬁ%ded rﬂlﬁ}-'i_ls stirred for

I ntermedi ate AN Benzyl - ;)yrrol I di ne- 2- car boxy

16 howrs 4nde %atmsamrg/oéamaem@ﬁ iR @‘@PQ@'O”Q?‘@SAW tte
compBuRb WAk used without purification in the following steps.

(3R, 7aR) - 7a- benzyl - Sp trichl oronet hyl -tetrahydro-pyrrol

o[ 1, 2- c]oxazol 1 one (1.40 g, prepared as descri bed
InterR¥dMENRERSE ﬁ'@"rﬁéthfbéﬂhl% -byriSi8Re- B3 d?b@rt)ox?ﬁbdaJM benzyl ester

amoni a 1 n rret anol I's heated at 50°C
2-medfy ssten a seal ed vessel The cool ed 5 reaction m xt ure

is then evaporated and triturated with chloroformto

give the title compound as a white solid.
Sodilmteyamelabirghyerid®(200 mq) is added to a mixture of (2S,4R)-4-amino-pyrrolidine-

120%%@3% i %Aeﬁ%&%ﬁ?@%ﬁ%&é’# (488 Ry For IR BB, acetic acid
(0.72 B8R, MiaRylafanal{0n2 trijydraimhetbaral (g vl Bartd the Inistuanis tskiyéd fogt2rhours at

roonfigHBREAMEY e sk mPATARS Fin trillPotd 1 egh o ithane anc

aqueday sodiom bicarbonate solution, the dichloromethane layers evaporated and purified

solid,

by normal phase chromatography, eluent; gradient from ethyl acetate to 20% ethanol in
ethyl acetate, to give the predominant UV-active component. The chromatographed
material is taken up 1M hydrochloric acid, washed 2X with diethyl ether, the aqueos layer
basified with sodium bicarbonate, 3X extracted with diethyl ether, dried over sodium

sulphate and evaporated to give the title compound as a pale yellow oil.

Intermedite AF Imidazole-1-carboxylic acid [5-(2-diethylamino-pyrimidin-4-yl)-4-methyl-

thiazol-2-yl]-amide



10

15

20

25

30

a seal ed vessel. The cool ed reaction mxture is then
evaporated to give the title conpound as a brown oil
wokioghsicss used wi t hout further purification. 1BCT/EP2008/067859

I nternedi ate ACL

(3R 7aR) - 7a- Di met hyl am nonetgay.l - 3-tri chl oronet hyl -tetr

ahydro- pyrrolo[ 1, 2-c]oxazol-1-one A 1 Mof solution

of lithiumdiisopropylamde in a 3:5 m xture of

hexanes / THE (8.25 nm) is added dropwi se to

(3R 7aS)-3-trichl oronet hyl -tetrahydro-pyrrol o[ 1, 2-c] ox
CarbdAf! diitri@elel 432 Ing) is a%@e@ﬂ@@aéoﬁﬂloﬂsof(ﬂﬁ Rhmﬁm%/etmlﬁlazol 5-yl)-

and Germanas Synlett 1999, 33-36 HE (5 mg
pyrimidig-2eyl]-gigthyt-arginer (865 gn@oand H@tfé@naﬂe (2 @J) in DMF (1.4 ml) at room
temp%?&@r%rﬁmstﬁén e%htf?ﬁ(‘?f} HSur9ht 86 ° é‘dﬂ?éjTSI% %ﬁﬁﬁfe'lé)@va orated and

mxture is en allowed to warm t

triturgteq W\nhhn@kmoferm ATheolifte combowadl it isdlated byffdtrat®nhour s at

-40 C. Water is then added and the aqueous | ayer

extracted wth dichloronethane, the conbined organic
InterinadiatesABt [4e@-Awizio-4Soeihyirhéardopbat)eyeamdirefgfjalictbh geamied

The residue is then purified by normal phase

chromat ography eluting with a gradient from
Powdkret | sodinme higdmoride o180 %ng) By bddetetoat esolution of N'-[5-(3-dimethylamino-

aory Ut ety SR e TP 6F 05 G B gp o desoribed by
S. waeg @t 4. mﬁd‘lﬁheﬁr pBoe4, 14714 daszreshy) afd opwuéthwguamde (259 mg) in 2-

methorystidngh 3 SR il aelet ab 125 B e Bo il stiming. The

reaclﬁ%ﬁerlﬁtxttﬂrez'ls dbéFféthéteBUﬁijérm wHcaeml Saridjse&riﬂgd pPbgceofhal phase
1- ne}ﬁp%l -cyclo rgll\ﬁanecar boxam di ne. The tit

chropgingenny. ¢l¥erip BEPAG 1@ 9kt ik FemaPoURg: E@b%%‘é‘b%"’ and M-
H 26PCT/ EP2008/ 067859 -73 I nternedi ate AQ

(2S, 4R) - 4- Cyano- pyrrol i di ne-2-carboxylic acid am de A

m xture of (2S, 4R)-4-cyano-pyrrolidine-2-carboxylic
Interﬁétj %B%FQ% 4%?4%”“%%?'@?1?? @"@A er%om t e!pr%éeércﬁr?lgef or

1 hour. The reaction mxture is then evaporated to

e Cop
A soldih of Q8 A By R RS B e 2 A 1 At Lerigee mo)
and T%adaz@h@wﬂmeﬁmabob(@Inhla:isaacl;(bqjj for 18 hours at room temperature in a sealed
Sr(.2-CVC r - .

vess%%{:&t%tl_ é\? Faﬁ’%h %ﬁ%ﬂ I?rYtL a@XEkpﬁh ?)ﬁee\/rlc%/%gaﬂa%ol glves the title
commnwupaasalbelg\e aol@l. ogy to the pr ocedure descrl bed for

I nternmedi ate AM  but using

5- (2-cycl opropyl net hyl - pyri m di n-4-yl)-4-nmethyl -thiazo
Interinediald AGI N2S 4 8)-pitacethyfarino-pyrrolidine-2-carboxylic acid butyl ester

met hyl - 5-[ 2- (1- et hyl -cycl opropyl ) -pyri m din-4-yl]-thi

azol -2-ylamne and the reaction is 15 stirred for 15
CondentriMe-hyddhA4id abid (B3I miYks dddeld]td aFhiRtute ofl(2€,4IH4-dinfeti3famino-

q_D,CI\/! Et 95:5). , ,
pyrrolidine-2-carboxylic acid methyl ester dihydrochloride (400 mg) and 1-butanol (4 ml) and

heated for 18 hours at 115 °C. After cooling the reaction mixture is evaporated then
partitioned between dicloromethane and aqueous sodium bicarbonate solution and the
dichloromethane layers dried and evaporated to give the title compound as a brown oil

which is used without further purification.

Intermediate AH Imidazole-1-carboxylic acid {5-[2-isopropyl-pyrimidin-4-yl]-4-methyl-thiazol-

2-yl}-amide
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I nternedi ate ARL

5-(2-Cycl opropyl net hyl - pyri m di n-4-yl)-4-nmethyl -thiazo
wo 200998@@md ne The title conpound is prepared i NnPEIBPIIGY067859

to the procedure described for Internediate AML, 20

but using 2-cycl opropyl -acetgm di ne hydrochloride in

pl ace of 1-nethyl- cycl opropanecar boxam di ne

hydrochl oride. Mp. 198-200 C, ESI-Ms [ MtH] + 247. 1,

TLC. Rf = 0.25 (DCM EtOH 95:5). Internediate AS

I m dazol e- 1-carboxylic acid

The ﬁl@tb%‘p@@nd Brdredutbd Im &Y ahd1bgiud-rAanHe) ttmt@kidylate Rexcept 2-

hi azol - 2-yl']-am de Carbonyl diim dazole (0,77 i's
methd[ﬂ)morta(rjmgmgtle vsasdqn okacataf gre-gighlorophenyllacetamidine. The title
com&Squa |§18btfaﬁ1%ﬁ R B(élg@%lidm di n- 4- _

)-4-met hyl -thiazol -2-ylamne (1.11 g) in DW (4.3

rr1) at roomtenperature. The reaction mxture is then
Interth AQi OUESrbRky! af --2‘3:‘Htfh IphB8y1 Lhykrinfdin-4-yl
it S50 BB S S A0 b AR o1
thiazp|sa-yl}-amide

5-(2-d9-tert-Butyl-pyrimdin-4-yl)-4-methyl-thiazol -

yl am ne WD 2009/ 080694 PCT/ EP2008/ 067859 -74 Powder ed
Carbsoyli di'rmiugzhm)('ﬂdé @Bis7 &ddhd ita aaddetion ®f &-gethyt-b¢2-nwithylsulphanyl-

[ - - I 151 . i - . . .
ey PP GPEY AT LR 93 i wistyiaing (@4 ki DM, Gind ot room
tempermur(eEarﬁilstgt)edefde t6uid, 2-801 Q. étftey toolipy dipe ditcordpamend is isolated by
ilt hydrochl oride (4.50 g) in 2-nethoxyethanol (41 m) and
ltrajqs i xture is heated at 125 C for 1 hour with

stirring. The reacti on m xture is cooled, water is
Intermeglta?e,Alﬁ M%tﬁ;{gg-é- f dug/tr?ylglﬁbéjg-? | Ef)etg a&gPIZ -ylamine

pr eparative HPLC and the fractions containing the

tl e conpound partitioned between dichl oraonet hane a

POW%%%o’i?@%&WQWWeQr%@éﬂ% adfigg 1pj 3 1SOIWBATRSUNAOHE- dimelnylamino-
acryl@p ﬂinﬁkﬂﬂylﬂﬁlaﬁoléﬁe}lLN\M §|91e|trqll-ﬂfrﬁ1%ﬁnd|ﬁé’wg@Glr\%tdr@ﬁar@a dsh@escribed by

dried dichl oronethane | ayéers

S. Wagg ehel briVied. fghem. 2904, rﬁ7ndﬁé%16mm%§llwreq@ 57 9; in ethanol (25 ml)
and ﬂh@trﬁl&ﬂu‘ﬁg!s%é%t&ﬁgt r‘eﬂugfog?,md?}?wls'tlﬂffr%prl'ﬁé‘%ﬂc%bﬁ"?nlxture is cooled to

ydrochloride A 2M solution of trimethylal umniumin
room tﬂmLF@ﬁ@tU(eBanWterstha@de@hmOdm @A o)ais sasisigdnAftein dfour at room
[ i ) e ) I
temp%ﬁ[ﬁ%aﬁ%} %@Eﬁ%t E.ereEH%vg?c’l3 e\} RF%oytélﬁjecv%%é%saogtge aerQi the pH is
adjusted tel 7hwitfr QNaaquegus;nthp@pm acid. ahd title compound is then obtalned by
t | acid butyl ester (6.3 g) is
ﬂltratﬁjo% %3?’\% 'RF+ 'ﬁ"gg‘ Ig?bg'o C for 4 days the reaction
mxture is cool ed to 0 Cand nethanol (200 m) is

Interwadgaegge dl ré o‘r’]‘ﬂsﬁ- é fg&lgqryrrs gjl{ﬁ%' rz?gl ?) |%:nc)%%]|8?2%% |de 1-{[5-(2-
methiah b4 el plprimlogha Wi id-oethyakbitizog2-wi-bmidedt hanol , and t he

filtrate is evaporated to give the title conmpound as
an off-white solid.

meta-Chloroperoxybenzoic acid (0.78 g) was added to a solution of (S)-2-methyl-pyrrolidine-

1,2-dicarboxylic acid 2-amide 1-{[4-methyl-5-(2-methylsulphanyl-pyrimidin-4-yl)-thiazol-2-yl]-
amide} (1.7 g) in dichloromethane (10 ml) at 0 °C. After 10 minutes the reaction mixture is
evaporated and purified by normal phase chromatography, eluting with a dichloromethane /
methanol gradient, to give the title compound as a orange solid. ESI-MS: M+H 409 and M-H
407.
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20 Internedi ate AS3 d9-2, 2- D net hyl - propionic acid

butyl ester d9-tert-Butylchloride (5.0 g) is added
WEeIwignea se to a suspensi on of magnesi um (1. BOT/BP20081067859

tetrahydrofuran (20 m ), activated with a catalytic

amount of iodine, over 1 hayy wth heating 25 as

required to naintain a steady reflux. The reaction

m xture is then heated for a further one hour to

imerigigier AR TRBoE R -SRBaIe B QS e AoVl TR oA B ety -tiazo-
2-yl[lafiigazol e- 1- car boxylic acid butyl ester (7.5 g,

prepared as described by T. Werner and A G M Barrett

J. Org. Chem 2006, 71, 4302-4304.) in
The fiI8IbAPYHRPlsWrashrédth 41 Qiné]é?é&ﬁ%é(ﬂﬁetﬂt@mtérﬁ\%d%@é R-exd&i®t

reaction mxture is stirred f hour s room
cyclapgipnecarogxamidipgtie HSQdZ'G)O)'&ﬁe)OﬂZSG d@ﬂ'@mphﬁﬁﬁlam?m@@e i e title
dnbi6s SBkalnRrdaLdid Lgig. the filtrate is extracted
comé\cﬂi nh dsea[*rn] I e?ﬂee?yan(grthe di et hyl ether |ayers dried
over sodi um sul phate and evaporat ed to give the tile

nter RN (15 B 2 PR pi P Plionans T At 39 2

am de WO 2009/ 080694 PCT/ EP2008/ 067859 -75 A mxture

A mi%g\i‘i VAR PR AP P SRV IR PRY PV e RH e &

preparyeyl rbydh@bmcfédmr}aaﬁ &IBO(toueﬂTeirEHwe(dﬁ)rﬁAgs)ynmmW?M%nﬂpfﬂai 1268.) and

t 0
M o8 il 2h BB oot b SBaler BRb el Bl & %S sy The
cool&v@potict rekture isgéwepotdied dnd trieurateaputhntbxasesy/ dibhip@ntethane to give
ellow oi| which is éjsed wi t hout further purification.

the i campeticsee Rpge SO

(3R, 7aR) 7a- Met hoxynet hyI 3 t r| chI or omet hyl -t et rahydro

-pyrrolo[ 1, 2- c]oxazol - sol ution
M&fj—ﬁiﬁaﬂﬂdw B'reobﬁréﬂ%y&!% aP'H {é ”SGt%y'rﬁ [%t( r”éetBY' %@Q@W@%')Py”m'd'”'
4yuiﬁﬁgﬂ§ Mmkbe IS added dropwi se to

(3R, 7aS)-3-trichl oronet hyl -tetrahydro-pyrrol o[ 1, 2-c] ox

azol -1-one (1.51 g, prepared as described by Wang and
Carb@ﬁ&l%ﬂﬂﬁaz@%%tg)l@ggdedg% éggolhtldrf‘of-rme(r@/l Bi1- (et cyclopropyl)-

ter stirring 30 m nutes

pyrl%ﬂﬁoﬂkﬁﬁh%ﬁﬁme déd-Y ) anp Wle)hylasm%lﬁ%%ﬁ mphe DMF (26 ml) at room
[ ] xt j I dot O 0
templgie 51 Mot ol ol 2 YR OANR Shdif 133 ffe Xefpound s
isolatedthyddtratgnwi t h di chl or omet hane, the conbi ned organic
| ayers evaporated and the residue is then purified by
nor mal phase chromat ography, eluting with
Interohiediateoh dirdt Maihgl-5-{2(1gnethyktyel dpradyd-pycmbnrA ey abiaaolaylemine
yellow oil. Internediate AU (S)-Azeti di ne-2-carboxylic
acid amde 20 A m xture of
Powdeskd Zodamb auyosdxidez (1. 8alighds Jaddeartb ox ysolutioacdfdN'HER3limethylamino-

0
acryIS%-E-rme(t%yl-%higzdl-Z%ﬁ]-/Rl,N-dimethyl-formamidine (13 g, prepared as described by
S. Wang et al J. Med. Chem. 2004, 47, 1662-1675.) and 1-methyl-
cyclopropanecarboxamidine hydrochloride (7.2 g, prepared as described in EP0227415) in

2-methoxyethanol (98 ml) and the mixture heated at 125 °C for 1 hour with stirring. The
reaction mixture is cooled, water is added, and the title compound isolated by filtration. ESI-
MS: M+H 247 and M-H 245.

Intermediate AN (R)-2-Benzyl-pyrrolidine-2-carboxylic acid amide
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pal | adi um on carbon (0.2 g) and nethanol (25 m) was
stirred under a hydrogen atnosphere at room
wo eovpesm@mdure for 5 hours. Filtration and evapoPEL/EPI008/067859
gives the title conpound which is used wthout
further purification. 25 | nt@ernedi ate AUl
(S)-2-Car banoyl - azeti di ne- 1-carboxylic acid benzyl
ester A mxture of (S)-azetidine-1,2-dicarboxylic acid
1- benzyl ester 2-methyl ester (2.5 g) and 7M anmoni a
in methanol (10 m) is stood at room tenperature for

A rAi&uROULS (IR, PaRFA- Sgnzw-gi’t@éhloro%@th‘]h%tr’éﬁ?d}blp‘yﬁolﬂi[ﬁiJéIo&azol 1one
is then evaporated to g&ve the title conmpound

(1.4008i PEEPSER] as\,qﬂsgrppquby a0 wnd I‘Fé‘iﬂm\‘”aﬁtwett 1999 5. -36.) and 7M
ammBHfa' ﬁ'n@&ﬁér%? (1%I%Me§%’é ak 5@)”433 ¥ ita ée%te%r\fg%gélaﬁ'ﬁe cooled

Di fl'uor onmet hyl - pyrroli di ne-2-carboxylic acid

FeaCtéi?ﬁ @%twl?ﬂﬂegﬁ%@ﬂgwdW@W@PE@@W@B}CBQWWW@ g\verthet tifleecompound
Qhitb 35 7aS) 7a-difl

asauolroma{ -3-trichl oronet hyl -tetrahydro-pyrrol o[ 1, 2-c]
oxazol - 1- one (0.19 g) and 7M ammoni a i n net hanol (4

ntorfblial A ONRE2 e ARAAGEL Ao 82 BrfRY: o pBice,

and evaporated to give the title conpound as a pale

A mi%gpe\(/\%é?ﬁlb?&)%i)?g%iﬁﬂ?%gﬁo\%étﬁgléttr| Illﬁé%ogneek\lqﬁ%t afhy&%t ;5}9 rQ)Io[1 2-
cloxdZBR]-6as)0.2é-gPahd dbr amabhiglin Brdtharmh(mt)mamdfq,téd R0 dhfod13 days in
a seajé@}é/%srs%l. %@cﬁéle@%@%&éﬁlnﬁwﬁuﬁeﬂg 6[%&% gfé%-gra(ted 29 give 0 the' thie compound
as a bAn/6iRNhith B @ed-withootuethemmirifightion.

di hydr o- pyrrol o[ 1, 2- c] oxazol e- 7a- car bal dehyde ( 0. 25

g, prepared as described by Davis et al J. Org. Chem
Interd88idte RB1 (SRFRHBEDitheinlaHidrhsth PreetrbRB R skhyHtetratydfd-

C. The reaction mxture is stirred for 18 hours at
pyrolfbrrtleiaser kiPlf e, partitioned between aqueous sodi um

bi carbonate sol uti on and di chl oronet hane and t he

di chl oronet hane extracts evaporated. 15 The residue is

A 1M picoluianiof lBtnbgiiseprapalamifraises SRromarDekhapmpes ETHE (g5 m) is
added &r@p@s@f@@'l@msfﬂ f?l@hloﬂin?&h)‘{lrt%yh%‘ er?o[g %3]8)(41}“ 1 -one (1.51 g,

acetate in dichloronet hane glvet etlt ecorIT
prepargdas dearibaddiy \Wangiand Geafmapaedyriele 1989, 33-36.) in THF (5 ml) at-78

°C. A(f% st-,_rlﬂ é@hﬂi%t?%?é—g@% 00 a@g@%’ gsafl’tr&qg ?soad%telayll'he reaction

oro rmat e OWIS to a m xt
mixtuye |s( @pn IH“QW@' to. \m;noboyéafﬁamjnl\ogorous stlrrlng over 1 hour and malntalned

for 2 pRLAGRRE" VST BB ¥absa B fhelpuBbus EVREOECRT I,
dichlonomeittieesn e2 5 commome duonghyid f ayer dériesiodvetr isodiumss udpdhadidedar{7emporated.

The Qs?du%ri]sdthten%uﬂ}ié((} 6'35 formal phase chromatography eluting with a gradient from

dichloromethane to 20% ethyl acetate in dichloromethane to give the title compound as a

pale yellow oil.

Intermediate AP Imidazole-1-carboxylic acid {4-methyl-5-[2-(1,1-dimethyl-propyl)-pyrimidin-

4-yl]-thiazol-2-yl}-amide

The tile compound is prepared in an analogous manner to Intermediate AM except 2,2-
dimethyl-butyramidine is used in place of 1-methyl-cyclopropanecarboxamidine. The title

compound is obtained as a white solid.
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stirred for 2 hours at 0 C. Saturated aqueous anmoni um
chloride is then added, extracted 25 with THF, the
w@ eovbiogisod or gani ¢ | ayers dried over nagnesi um BCI/pPRDE067859

and evaporated. The residue is triturated with

di ethyl ether to renove a whyiste solid and the sol ution

evaporated. 4M Hydrochloric acid in dioxane is added

at roomtenperature. After 1 hour the mxture is

evaporated to give the title conpound which is used

wi t hout further purification. 30 Internediate AX
IntermBHidaZ 0§23 4F3UbOYAoL S rdfdifle-2-carboxylic acid amide

(2-tert- gutquaa}mr rreth@/l [4,5 ]blthlyaZO| yl-2"-yl)-

am de Carbonyl diimdazole (337 ng) is added to a
A mlﬁtg}e%f' (98, 4%)- 426y‘aﬁ61p¥FPHﬁdMe -4 cam%& bél a'C|d methyl ester (22 mg).and 7M

[4,5 ] bithiazo am ne in“triethyl am ne
ammpguagg fithangh(f- 'QS%/W@ @ﬁrporattem@@rmwquddmlms igaction
mlxth QT{ FBA 085386833 glve?ﬁe Bﬂ’é'@cﬁﬁ@cﬁﬂd%hléﬁ 5&fsed LWaRELEh Q"

hours at” room ténperature t reaction mxture Is

purlfrr:amctneN@(MetbochﬁxWthOt itle conmpound as a white

needl es. Internedi ate AX1

2-tert-butyl-4"-nethyl-[4,5 ]bithiazolyl-2"-ylam ne 5
Intermediiaiet AR émigfazole-1-carboxylic acid [5-(2-cyclopropylmethyl-pyrimidin-4-yl)-4-

thyl -t hi azol - 5-yl) - 2- br ono- et hanone

meth%%]ézgrré gﬁgéa&rtd as described in WO 2006/ 125805),

2, 2-di et hyl pr opanet hi oam de (2 25 g, prepared as

The %ﬁpﬁg‘@%ﬁéo‘%&%m ag@?ogé@g t%@ d“r{arq%é?rllﬂﬂd Ay Iptermediate AM,
but (sin@ NZ}cﬁnﬂr(ﬂiyhﬁé‘tlel p(yﬂlﬁﬁjlrm:myl)aﬁr-meh@/atmaioat yraediheiXn fidsce of 4-

ool i 0 ture t he :
Mot RS OB T M (U B4 I HE2Pr-V P cPbolns: dgaction is
stirre@er 1518V pap40-Li 9 e dESOVBEAMBREBBAU R Es RNabIGEE DAIMIEIOH 95:5).
CH2Cl 2, extracting 3X CH2Cl 2. The organic | ayers are
dried and evaporated then triturated 4X with diethyl
A
Inter@%?i?faec,fdgg SV%Q%Gyctdb%pgArﬁéthM d)a/ﬂH'lﬁtﬁ -4 W@ﬁ}%thy@ggﬁgpnlgg'lﬁe%
washed 3X diethyl et her basi f| ed with aqueous NaCH
The ﬁi@ccﬁ?fﬂd@@t@&eﬁ&e‘a' |ﬁtah¥llogﬂdﬂ'f% Cﬁ&%d%?& §&Lefbhed fo-rmﬁermedlate AM1,

organic layers dried over d evaporated
but giuginot he2-eydorsoRMmpSaRiR ahyctrlcfsl@vdqj N5 HycE/ I\/S>f 1-methyl-

H t Y :

cyclcfpp&%xlﬂgg? %ﬁﬁggﬂwgo d c@%@@?dl\n?ﬁﬂgéégo ngf @{S'ngl-ﬁ‘ SAAY TLC: R
= 0.25' (DEM/EOH Rbz0l - 2 -yl)-amide The title conpound is

prepared as described for |Internedi ate BO using

2-met hyl -1, 3- thiazol -4-carbonylthianm de in place of
Interr&edi\ate' dA(St tindlazae-1-GErb delic oagid u e 2-tHFieG-uE-plpomidif)-4-yRa-methyl-
thiaz&i—zrz- 8 nutes; M5 (Method D) MtH 389.0. Internedi ate

Vllln Eﬂ%\ ol e-|l -carboxylic acid
[4' -methyl -2-(2-nmethyl-1 Himdazol-4-yl)-

ST AL S RS AL T E—
yl)-4-ZnetBjiiyibzol-R=ylamine (1.11 g) in DMF (4.3 ml) at room temperature. The reaction

mixture is then stood for 18 hours at 25 °C after which time the title compound is isolated by

filtration.

Intermediate AS1 5-(2-de-tert-Butyl-pyrimidin-4-yl)-4-methyl-thiazol-2-ylamine
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25 i m dazol - 4-carbonyl t hi oam de in pl ace of
3-pyridylthiourea. Title conmpound: HPLC (Method F) RT
W@ 2@5/0806ut es; M5 (Method D) MrH 372.1 and M HGTBPDN8/067859

I nternmedi ate BA I m dazol e-| -carboxylic acid
(2-cycl opropyl am no-4' -nmet hyls-[ 4, 5' ] bi t hi azol yl -
2'-yl)-am de 30 The title conpound is prepared as
descri bed for Internediate BO using cycl opropyl -

Powé%ﬁ‘ggﬁlr?ﬁgﬂé i '@%(%h/&ﬁ 3@'?“ i%ga%gg:ﬁ%ﬁ{qugg# N (3-dimethylamino-
acryl()%ﬂfh%ih@thlwd‘ﬂ %A]BNN mea%%r%m% P@FéEPQPO&AMaﬁﬁQ ~dimethyl-

I ntermedi ate BB |.m dazol e- 1-carboxylic acid

propicpamiding RyfreRiAdde (438t Hlyin Fz[n@hﬂ)wefhﬁngbgﬂ,mlt and the mixture is

heaté/d Qit‘ﬁ!@ @efor Aol vt sﬁrﬁﬂBWre‘a@tld?f rﬁ&ﬁfr@@s SIS Skdrieddded, and
for Intermediate BO using 1, 1-dinethyl- thiourea in

the cidgcrroggct 3s isplatadh it ﬁﬂtr@tlgne dhe Trudegorediny ssupiifiefiby ereparative HPLC
u

o LI TR o ARy bl Skt o

aqueoys r%@lpmmmlmbormt@t haaditigntgmpourdCe OkaBled Re-H Yetiovt . solid after

evapt)%tt ‘g)é T e (%rfecos((%:ﬁlFgﬂ?%n%él%?é}_@{/lﬁ?_ﬁ%)l\@%@gtbﬁq C): retention time 1.12

minufes, §+H2984.azol yl -2' -yl ] -ami de 10 The titl e conpound

is prepared as described for Internedi ate BO using

3-aza- bicycl o[ 3. 2. 2] nonane- 3-carbot hi oi c acid am de
IntermpdipteaAB2 di-2 2-Diyrratity-ptdpiaanedine hiydrioehloddsmpound: HPLC

(Method F) RT 5.43 mnutes; MS (Method D) sanple

prepared in nethanol |eads to detection of the
A ZMlemt&ﬁ]pﬁnﬂh!’@ylarlﬁmmaﬁﬂnQdﬁihyne( Mrﬁ@tsﬁﬁ@)ﬂidrb&ﬁse 879 slspension of

amm%)giugﬁﬁ@rr%d@%f@&?tcilwe% (?g n?l}lp%é%c; gy%(élnllf% t?actgﬁlﬂ‘t?ereaqtf@ mixture

is stifred k& mmm§un@omtemp@man@0br@8dgcte§@rm@ﬁﬂ ;fr@;suomc acid butyl ester (6.3
I nternmedi ate BO usjn eth -4' - et hy .
9) '3[3410'80'] pitemhestinpyat-s9 g%fqr ”aéé!% ed'@apvprpmawed? cooled to 0 °C and

metthBIAf(ZOUEH)YE a\%‘d(a@ydrbﬁ'V\Visé3 Ateddti®g and sonication for 1 hour at room
[4,5 ]bithiazolyl-2'"-yl]-acetam de. Title conpound

temmm@e(tmtrﬁ@alop)mlptprg inHieret threugh WElaovashsgheid [g)ethanol and the

t ion of the
ﬂltra%gér'r}gléfpggéntg?% 5,8? g{éhg%e%gkgﬂugh 2303 dfpwﬁilﬁi §(_QIHI\/H-H 283, 8.

I nt er redi at e BD1
|nter@ree%feEA§s’ bs-3, =Bl bionid Beid BLHFQL - 2" -y!) -acetam d
N-[ 5- (2- Brono-acetyl)-4-nethyl-thiazol-2-yl]-acetam de
ool ol B IPGSBBY gl 78, LSRR o Pogpesom 1500
tetrafylrbfoveed(20ymia cidttivated with a catalytic amount of iodine, over 1 hour with heating

as required to maintain a steady reflux. The reaction mixture is then heated for a further one

hour to ensure complete Grignard formation. The above Grignard solution is then added
dropwise to a solution of imidazole-1-carboxylic acid butyl ester (7.5 g, prepared as
described by T. Werner and A.G.M. Barrett J. Org. Chem. 2006, 71, 4302-4304.) in
tetrahydrofuran (40 ml) cooled with an ice bath. The reaction mixture is stirred for 18 hours
at room temperature, water (200 ml) is added, the mixture is filtered through Hyflo, the
filtrate is extracted with diethyl ether and the diethyl ether layers dried over sodium sulphate

and evaporated to give the tile compound.

Intermediate AT (R)-2-Methoxymethyl-pyrrolidine-2-carboxylic acid amide
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t hi opropi onam de (21.4 ng) and anmoni um
phosphonol ybdate x H20 (37.5 ng). After conpletion of
wo bmowgmes | on, water is added (25 m -) and t hePCT/EP2008/067859

precipitate is filtered off to obtain the title
conpound as a dark green pawaer. Title conpound: HPLC
(Method F) RT 4.86 mnutes; Ms (Method D) M+H 268. 2
and MH 266.2. 30 Internedi ate BE
I m dazol e- 1-carboxylic acid
(4' -nmethyl -2-pyridin-3-yl-[4,5 ]bithiazolyl-2"-yl)-

A miRQtedsr (iherakl)ﬂben&ﬁmﬁlyussm&ﬁl@d@a{eﬂ@w&réﬁm@t@;@@%[f Olcloxazol-

I ntermedi ate BO using thionicotinam'de in place o

1-ong (6 9) 65}4’ { Mi umeaia "’rmqtf@n@b%au #ﬁjStOWEUOPNEPWQGF%FGﬁW 2 days
in a $baled VEs04L $Re ré\é%tlérﬂvﬁ'ﬁﬂ@r‘é |¥\@He%%gb%%% give the title compound as a
PCT/ EP2008/ 067859 - anpl e prepared in nethanol

pale yelsoit whlaéu%quo'wtf@ptiu e'bl@#rl‘f'éétﬁﬁﬁhdl ng urethane only

(NH COOCH3): MtrH 382.8. Internedi ate BF

I m dazol e- 1-carboxylic acid
Interingdiatep hi, (3R278R)- ?ﬁ;f\moxumetfwbﬁ-@bghlqOmgthyl tetrahydro-pyrrolo[1,2-

i t hi azolyl -2'-yl]-am de The title conpound is

C]OXE[Z%i $§}1§d as described for Internediate BD using

1 met hyl - cycl opropanecar bot hi oic acid am de in place

A 1!\/%! %ﬂglgﬁ:%?ﬁthwmﬁ%ém(p&/}e ni1 [%Tg |Q}uré_lpr g%(g&%% Jﬁﬂg (é:bS ml) is

addedatrbawmiot td S&RJBa3 )eB- tn«iblbamnetbyi teti'artyldm pyrro1<§{$;29a1dxazgl 1-one (1.51 g,

prepiiet B espor b0 R T S hanss Vet abos DA BT ledhf at 78

°C. Al dtlrﬁﬁg (36 ninstes dt 478n’COﬁethoxymethyIchIorlde (1.14 mI) is added The

reacti\fire & B EBONCRETR A G BT g NTRSHg Sgget The

aquedus Idysr Fé;ték&dctéeMltﬂaajldmtbme&ianéom@cbﬁiMH&irgﬁrﬁﬂc lale® evaporated
seal ed vessel. Evaporation and trituratjion wt

and hedetigye istthen p‘g&ﬂfk‘?ésbytr}?ém?'i kRhase cormRineaRly: £luiptdth 15
d|ChI§|QJrﬂé3haden¥c?{;|U@me&ttl% Bbound as a pale yellow oil.
4R) - 4- Di net hyl am no- pyrrol i di ne- 2- carboxylic acid

rret hyI ester A mxture of
|nter&1%§e@0‘%8%ﬂé‘ﬂd‘iﬁé @%r‘%@xﬁbérarc%' drdfyge- 1, 2- di carboxylic

aci d I-benzyl ester 2- nethyl ester (420 ng), 10%

pal I adi um on carbon (80 ng) and nmethanol (10 m) is
A i 2 el Pat i OB o R s Reri L8 9y 0
palladivnpoucarbomi@A g gndigethamot Zuv!) pas isfiireditinder & hydrégen atmosphere
at ro%rglégrﬁ%@g{r%}ﬁeﬁ%%qrgﬁlﬁgﬁgdy%og?\%ﬁratloT g'év_ea tré% ’P eo():(cilmpound which
is usad inithduttienyzy Ipugitation. 2- met hyl  est er

Intermediate AU1 (S)-2-Carbamoyl-azetidine-1-carboxylic acid benzyl ester

A mixture of (S)-azetidine-1,2-dicarboxylic acid 1-benzyl ester 2-methyl ester (2.5 g) and 7M
ammonia in methanol (10 ml) is stood at room temperature for 18 hours in a sealed vessel.

The reaction mixture is then evaporated to give the title compound as a white solid which is
used without further purification. MS M+H 235.1 and M-H 233.1.

Intermediate AV (S)-2-Difluoromethyl-pyrrolidine-2-carboxylic acid amide
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25 Sodi um cyanobor ohydride (200 ng) is added to a
m xture of (2S, 4R)-4-am no-pyrrolidine-

wd 2@9dswa boxyl i ¢ acid 1-benzyl ester 2-nethyl PEFERI008/067859
(400 ng), formalin (0.68 M), acetic acid (0.72 m),
triethylamne (0.2 m) and_mgthanol (2 m) and the
m xture is stirred for 2 hours at roomtenperature.
The reacti on m xture is then partitioned between

di cl or nd equs. sodi um hi carbonat e
A iy gt (G, 2o e B SRR O\ YA - AR SR PGEp ol -cloxazok1-
one (Urd §) ﬂ@ahﬁr‘ndﬂﬁﬁ imhethBAS €4 ﬁﬂfl@@ﬂio@%mten%é#%% for 3 days in

%radl ent fromethyl acetate to 20% et hanol in
a se

gevessel The r@@‘iﬁ'@”t”ﬁétufﬁ‘ isdlern fiered end avanoried Wﬁﬁmt'“e
comﬂaﬂﬁd%@ra%@é gamoaewh.cm L‘ste'd%trﬂoﬁt ﬁﬁh@ﬁpﬁmcéndw MS (Method D)
hydrochloric acid, washed 2X with diethyl ether, th
M+Hg®8eos | ayer basified wit h SOdI um bi car bonate, 3X
extracted with diethyl ether, dried over sodium

sul phate and evaporated to give the title conpound as
IntermegiatecAY &(3RWa D} a-Dilgoroagh Y} 80i6iod oRrCRIEP Gl IR 7850 1,2-
ermedi ate BH (2S, 4S) -
C]OX%%BH OH%"hyl am no- pyrrolidine-2-carboxylic acid am de A
sol ution of

ons 35 T BT O3 B TR TR

dlhydrb)pyrrslo{s‘lt Dolbxbnole-18- dachaidehaﬂe ( Odzmg empared as éesonibad by Davis et

al J. B8 Giferp 198508 o4p6BRD S ML SRupPr RS M Ac The reaction

mixtdre id tirregdoPOBINcurast a)daetegq)esalhra;l pattifibesdestivaee agltous sodium

2S,4S) -4-Di net h a r rboxylic acid
bicarinyie Seufien SnEHRLEFRTAEEE RV ST PEeliang Geds frgoorated.
The ie%ld@|§(ﬂ§fﬂ1eh(buﬁﬂéﬂ %}V Hé@d’bhéé&‘cf#&ha&gﬁﬁﬂﬁ?t élMilri:yﬂviﬂOa gtdtient from

yrrolidi ne- 2 car 0X¥|IC aci d nmet hy

d'Ch'B"Q'ﬂﬁ‘&fﬂ%Pc%ol wethylasgiatgjn %iﬁfélorf”lﬁﬁ"ﬂaé'ﬁ’otp g(vgp tﬁ?)"“%\ﬁ%‘“pound as 4
pale &weg.f or 18 hours at 115 C. After cooling the

reaction mxture is evaporated then partitioned

bet ween di cl or onet hane and aqueous sodi um bi car bonat e
Inter®@litd AW FSH D8I AU RIRS Al Smigyer s dri ed and

evaporated’'to give the titfe conpound as a brown oi

which is used without further purification. 15

Ethyl %ﬁ&[)%ﬁq'g (32% ) E‘Qﬁj{aﬁ OF ﬁyg&?[)obé)ﬁl){ %rgld?%)dN (telrt)butoxycarbonyl)
thlazalrrdlrd@4‘cla¢>oo<vftd a3:|¢(ﬁ1@)owwmyiae,mlpe Ehat ad) axsi s €45 b dobled at -15 °C.
After 1”35»t rﬁ fnﬂ?(a%l ?;*’/e aﬁ%#ﬁﬁ{n@ﬂ&dr‘&%ﬁl& %BM Ca%‘.ijB? H] b%lﬁ‘pﬁ& {h% mixture

Popr ehan de
stlrreldeth thﬁrs(alk/Qt BoBatdyated aﬁuﬁﬁlsmmmbmsm dilleridbid thed da)jed extracted

ared in thanol, | eads to.dete n of th
with SAFPLE BRERRL Goalle EREAARY o R Meh&its stibhal byie pSrated.
The asdiublistridG8ted.withl di¢tayineiokirad eerBdve arivtine ebler dndcthie lsokiyibn ¢
evap%%tgd.[ﬁ/l _Hggrtogp{llofig é((, (]1' |r¥ crjllo;elmueolrs %ﬁggcp X! roo>41CI %% eRLyrle) After 1 hour the

mixture is evaporated to give the title compound which is used without further purification.

Intermediate AX imidazole-1-carboxylic acid (2-tert-butyl-4'-methyl-[4,5bithiazolyl-2'-yl)-

amide
Carbonyl diimidazole (337 mg) is added to a solution of 2-tert-butyl-4'-methyl-
[4,5"bithiazolyl-2'-ylamine (480 mg) in triethylamine (0.66 ml) and CH2CI2 (19 ml) at room
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[4,5 ]bithiazolyl-2"-yl]-am de 25 The title conpound
is prepared as described for Internedi ate BD using
wd 2dopio8deor onet hyl - cycl opr opanecar bot hi oi ¢ acPdI/BP100€067859
in place of thiopropionam de. Title conpound: HPLC
(Method F) RT 3.533 minutes;77M5 (Method D) sanple
prepared in nethanol |eads to detection of the
correspondi ng uret hane only (NH-COOCHS) M-H 364. 0
M H,_362. Lnt er nedi at e
temp@i%“@Rf‘ﬁ%r %%%\d' Eﬂ\/g INpues t r@?’ﬂé’i’ﬁﬁ%raiure BoERGHIGE Mg is filtered
to gidhe&itlé\ cBnbiMadh white needles.
(1S, 5R) - 2-aza- bi cycl o[ 3. 1. 0] hexane- 1- car boxyl i c acid
ethyl ester (2.5 g, prepared by the procedure of
Interf@HBRUAK 1 fﬁ&ﬁ-@h@ﬂﬂ%elﬁ?ﬁ[ﬁ@]@ﬁﬁlé& —%ﬁyla%1ne1267 1268.)

and /M anmmpnia’in ano are heated in a

A mixtaeg efdl-(Zeygiap-4ametdyl- @lﬂ@k5ﬁ|)%dy§m0ﬁ%awib@9] e8TE%Rp as
deschitdd ﬁ:\)’?v’@)ogf c?%%85) 2821d'9%mﬁﬂ5 |b§’rﬂ|d§1(§.t25rg? ptepared as

evapor at triturate xa es
deSCdb@fhbsoBgmaamhaewns)Ir*gﬁSwéhetlcr@mrinumleatmﬁﬁ@aﬁoﬁ%g%-aséi)ge

tneth?%ntr?e gl %Frfbr oF opy r‘fol Ef*73| rﬁ{)gﬂ%f?(—%aj %ai:t%'ﬁp)gl}%lz?ﬂ h(ﬁlfréd(_)n gooling to

roonyﬂe]nparatufe tITth eedction enbdaneps liketed sthe fikpte e(hp@sateldsend itheedartitioned

oo AR PRI g SRR TG o v

drlednndﬂ\@:pord\ﬁ theMitrith cadle D3 X swithalieth i reéra  80mi )ntheetidthyl @ther layers

comifeY 2rs Sefas) T MR M3 G T8 BER 0 s e WaN Pl

etheBbbsifedlwitie bgudousadmm whil @xtadtéd 4X diethyl ether and 2X CH2CI2. The

2-di ms h yl-4"- - . . :
orgal Iayo[iTeH PSR PO ) VAR GO R Pp 41 GRApBRtRg 7@ red sold
HplciM$ pastaed BZRCTG’S% hireged, af+H psxpgnedi ate BD using

2-ethyl - thiobutyram de in place of thiopropionam de.

HPLC (Method F) RT 3.433 minutes; M5 15 (Method D)
InterSBBRtELAP I RRBESE-1LEkHBYH@Bal (2, ﬁ'agﬁnettﬁ’y &-aﬂ%v]wath@‘zomew) -amide

correspondi ng urethane only (N
The il egmpoynd IS Prepered naslidgse BN 1%'6*&2’6?@3@ B&r BeiRg| -grethyl-1,3-
thlaz@PJf garﬁ)gnﬁ%‘l‘én‘i’ieé ‘?rﬂ’)‘a%@tdﬂﬁl pﬁldylﬁﬁ&méé Tifte %oﬂanMH ar‘TfIﬁLCW(Method F)

-yl')-am de 20 The title ‘compound is prepared
RT 5ef@sr@mutﬁ§dM§d|MelthﬂdeDthHa’i8§ BD using 2-
cycl opr opanet hanet hi oam de i n place of
t hi opropi onam de. Title conpound: HPLC. (Method F) RT
Inter@ediatay] Adt elsidazBle-MsatbodylD) agidH MI4nethyirdd(2vnethgigtH-imidazol-4-yl)-
i i b i m dazol e- 1- carboxylic acid
[4’5]FQ$'E§%&eFr¥y?ﬁ §m?’§yri di n-3-yl ani no) - [ 4, 5] bi t hi azol yl -
The title compound is prepared as described for Intermediate BO using 2-methyl-1H-

imidazol-4-carbonylthioamide in place of 3-pyridylthiourea. Title compound: HPLC (Method
F) RT 3.55 minutes; MS (Method D) M+H 372.1 and M-H 370.1.

Intermediate BA Imidazole-1-carboxylic acid (2-cyclopropylamino-4'-methyl-[4,5]bithiazolyl-

2'-yl)}-amide

The title compound is prepared as described for Intermediate BO using cyclopropyl-
thiourea in place of 3-pyridylthiourea. Title compound: HPLC: (Method F) RT 4.13 minutes;
MS (Method D) M+H 347.1
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25 2'-yl]-am de Carbonyl diimdazole (506 ng) is added

to 4'-nmethyl -N2*-pyridin-3-yl-[4,5 ]bithiazolyl-2,2"-
wa@le@oiosws{ 740 ng) in DMF (10 nl) at room t enpePEL/BPWNS/067859

After standing for 18 hours at room tenperature the

reaction mxture is filteredggand the solid washed with

CH2CI 2 to give the title conpound as a gray powder.

30 Interrredi ate BOL

| - N*2* ridin- t hi az
nterm@ﬂ!@te B)é ImldazoIeP¥ carboxyllc gmd [(2 dlmlzthylamlno Z? rxethyl -[4, 5]b|th?azolyl 2'-

yI)a|Nrd[e4 - Met hyl - 2- (pyri di n-3-ylam no)-[ 4,5 ]b|th| azol yI
yl]-acetamde (0.9 g) is refluxed in m xture

The é'f'%é%ﬁ’ﬂlpo(JB@ it Preraad cneesriPad dar I"I'V@Wﬁﬂ'ﬂt%ra'(% U Eé dimethyl-

thlouFQa) m‘(}%cel@f %P?‘rr(ﬁ/lthlldﬁféa aflgd Ebrﬁﬁ&!nthL@Cmé?ﬁé(PF?Rﬂ'dl 2Eminutes;

ter a further 24 hours at ref
MS H\é%tb@d cm SNRI60UEPBOE9N PethrEe (Bads e 7dHectiongof thexﬁqrreépondmg

uretHgﬁe%ﬂR/l (- é@do&h§ Hf"ﬁl%éﬁt ed to 8-9 by the addition

5% aqueous Na title conpound is collected
by flltratlon vvashed W th vvater and dried to give a

Interh_ 8.% B¢ \mlplda%léq cagpdxg}gce § a?%%gqyﬂg)[:% %ZLZogl -3- }/I)é -methyl-

[4,5]b|ilyia2}olsd{2éylammt§a 3 Pyri dyIth| our ea (0.62 g) is added

t .
The e PRI AREPPIT: 2mEERGIPoIL IOTHE oBS: Hige 327
bicydd[3.2.2jnoranefiacatdothpicdesdd i bmdjel nnV\@Ia’b@OEn‘fOB&quyltmdea. Title

comgpfr Mt ilErbd BT o ShVBE M pRrReLPT saails epared i

methaddekadsGondgtectiod of b tofréspondingourathans ooy [(Ret€O-GYH3): M+H
Li Itration, washed with water and dried to give an
379. range 10 solid. Exanple 1
(2S, 4R) - 4- hydr oxy- pyrrolidi ne-1, 2-di carboxylic acid
2-amde 1-({5-[4- nethanesu ' . ' ,
Intermedmie BB I@@aﬁdlgp'lyq:arp%ya%ggd (3- egnyj -4 rfﬁ%ﬁhy'r[]“ 54“%@4%/3{' 2t-yj-amide
The ﬁ’t?@&mﬂpd@nh‘@ﬁi’e@@ﬁed dsf ddskAbEPRE BtérhRdlRe BO using N-(2- ethyl -4'-methyl-

bonyl dii m dazole (35 ng) is added to a sol ution of

[4, 5lpmlé¥qhé@ -H-acHagt® ng)n i n KRG xt §f e dY-14MatRMRyPyidiRra-ylamino)-
[4, 5]691 i )| %] 384aie. (T?’tlen}%r{mﬂgé&nfd‘.’?{ﬁdcegw&hé& ) &R T E*tfs minutes; MS

ction xture I's to stand overni ht at
(Metmﬁ)m semplerciepared immhethemo! eads thiletdctinn ofche werresocmdmgmrethane

Onlyt@é%&)@cﬁ?ﬂ +|qf ghlg et hyl amine (0.01 m) and

roxy-pyrrolidine-2-carboxylic acid am de
(10 ng) at roomtenperature After 18 hours st andi ng

Interr%tedirapeo ﬁWﬁ%‘ﬁ S?*noe?t@ﬁéj gi’rﬁ%ka%?‘y??’ a})‘ﬂgeqek‘é i purl fied

N-[548+Bfdras-hcetpl)- l4m1|eth3zlhh|amiit29g} agtymigleut (7 errtgj Aprepared by the

oo Mo SRR WL S APl oy st o

thiopespigramntiaé (2 244mgimand Sarhfeniufru phbsghomalybidadx H,O (37.5 mg). After

completion of the reaction, water is added (25 mL) and the precipitate is filtered off to obtain

the title compound as a dark green powder. Title compound: HPLC (Method F) RT 4.86
minutes; MS (Method D) M+H 268.2 and M-H 266.2.

Intermediate BE Imidazole-1-carboxylic acid (4'-methyl-2-pyridin-3-yl-[4,5]bithiazolyl-2'-yl)-

amide
The title compound is prepared as described for Intermediate BO using thionicotinamide in
place of 3-pyridylthiourea. Title compound: HPLC (Method F) RT 4.13 minutes; MS (Method
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by reverse phase chromatography (Method B) to give the

title conpound as a white foam Hplc/ M5 (Method C RT
wd 2d8/08Memut es, MrH 533. 2. 25 Exanple 2 PCT/EP2008/067859

(2S, 4S) - 4- hydr oxy- pyrrolidine-1, 2-di carboxylic acid

2-am de 1-({5-[4- nethanesuyg.

| fonyl - 3- (2- propyl -i m dazol - 1-yl ) - phenyl ] - 4- et hyl -t hi

azoI 2 yl}- arri de) triflouroacetate The tile corrpound

is are nal ogous. manneyr to Exanpl e
D) sgmprle 4’ pa&e ﬁ@a?@ d&aPP'SFqCH%@f tﬁe&SFrBBQné%dfr@ el h&”g only (NH-
CO- @@]—|Q)EM+$-| g@;egl in place of (2S,4R)-4-hydroxy-

pyrrolidi ne-2-carboxylic acid am de. The title

conmpound i s obtained as a colorless glass. Hplc/M
Interf¥Bbled BF Rimida28ieM- é‘éJrB@)%ﬁllcNH"élc@g?’S[a ﬁ\@ﬂ‘\yMJﬂ ﬁ%lhy'ﬁcyclopropyl)-

WO 20097 080694 PCT/ EP2008/°067859
[4.5]pittwazyl-2y irpEndsxy - pyr r ol i di ne- 1, 2-di car boxyl | c acid

[ u -

The ﬁ}lr@:‘b&ﬁ?%un{j% (p?e a‘r?"réecf hé)% tdt)é (I;rlgzeg fo§ I)rlltﬁrmedlade BD using 1-methyl
Cyclqprq)rfaln@garbattlemataeldmmndgtIuméa@f of hhiq@mr@nld@aﬁtj@wmp@und HPLC

(Met?tgd %% It?'gr? 8%ur{1|nr1tesy MS . (ylethog I) sample tphe)z/;fa{rﬁd allrzloqnetgan?l leads to
detestioarf dee Qd%pn@dln@uw&rred)rﬂns(l‘d-éﬁﬁ DIgét3):i M+M\309.8.

04/ 096797), (2S, 4R)-4-hydroxy-pyrrolidine-2- 5

carboxylic acid amde (49 ng) and triethylam ne (0.049
InterimkdliatenB GM2 I 4R pi)Dimstrgldntine gy tralidiieadrdadbxylieeitid amide

t enperatu r 18 hours l.lo ev n of
A sob Bk 61 B5 ARt Brestfurmiosaspionin By araEaad prede 8ster (35 mo)
and mrammémg irarmbbhawavmﬂ.s@ocw ¥ 38 hb@rstalt tdcﬁn EPMROHNEL A% sealed
el l ow solid lc/M5 (Method ©) RT 1.68 m nutes,
vessg}H_ vappsationgng thtptmgngl dlg@y@gg@ﬁﬂn@s‘ﬂhe title compound as a white
solid( 2S, 4S) - 4- hydr oxy-pyrrolidi ne-1, 2-di carboxylic acid
2-amde 1-{[5-(2-tert-butyl-
pyri mdin-4-yl)-4-nethyl-thiazol-2-yl]-am de}
InterfnbbibtPBEPISS URS 8- ﬂm%tﬁy'lain‘ﬁné? Bgﬂ?&lﬂ% 3. %r‘%?ﬁl@ra%% thBth@ester

anal ogous manner exce
A mlﬁytﬁ@‘)(98ﬁﬁr)ﬂodIvmdthy@nzn@avrb@bdyierb%ma@%ww@c'd 4-heseyl eister 2-

methglciééégr a(rgnfz 0, o ,Tﬂ)?a Péﬂe{?ﬁ)ﬁ% %ﬁ%artﬁ%r(é@ l Ogg laHg n?eéﬁé?”o?g‘?fyrlnb?s stirred for

e conpound tarne
16 hawb ontiersan gfhwsphergHf hrpdirog% P(Iwatlcbmah(f})vaa'ﬁralloaglves the title

com;{gé;ﬁﬁé(\?rﬁc %sgé%hgutapgj?igg%tﬂazw%eﬁb ggle%am d 2-ani de

di car oxy
1-{[5-(2-tert- butyl pyrimdin- 4-yl)-4-methyl-th

Inteni;n%é% > gé%'(:_lé aﬁi)-q?[;iméthrqa)%l% %yr?cf)lldlne ‘Pazdoéa%olxyf:caggg)‘?ytlein(z:yl ester
2- me[tr@i(egtetert butyl - pyri m di n- 4- yI ) - 4- met hyl t hi azol - 2-yl ]

Sodlwwg?%}%&y%&la? Eﬁifng Séﬁ%ﬁg Eﬁxq ]f@ 4R)-4-amino-pyrrolidine-

1,2-diddrigdxyid adt nebeﬁweyl%ﬂermawenh?l &\é? (4(10 g), fbﬁnéll|n|(0\68dnl§ Qicetic acid
stand at roomtenperature Fol

urs. .
(©. 7%@3&5?@@/5%“%@ RO adrethanol 7 m'mréi ‘Bﬁﬂn'i‘tPEea‘ﬁlSBﬁe‘g{Pr 2 hours at
roont RTpERdtd@el ThAtdRHor MBAURGY BRHartitioned between dicloromethane and

agueous sodium bicarbonate solution, the dichloromethane layers evaporated and purified

by normal phase chromatography, eluent; gradient from ethyl acetate to 20% ethanol in
ethyl acetate, to give the predominant UV-active component. The chromatographed
material is taken up 1M hydrochloric acid, washed 2X with diethyl ether, the aqueos layer
basified with sodium bicarbonate, 3X extracted with diethyl ether, dried over sodium

sulphate and evaporated to give the title compound as a pale yellow oil.
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met hanol gives the title conpound as a white solid.
Hpl ¢/ M5 (Method C) RT 1.99 minutes, MH 386.9 and MH
W@3H9/080625 Exanpl e 6 PCT/EP2008/067859
(2S, 4R) - 4- hydr oxy- pyrrolidine-1, 2-di carboxylic acid
2-amde 1-{[5-(2-tert-butyl -gopyrid
in-4-yl)-4-nmethyl-th iazol-2-yl]-am de} A m xture of
i m dazol e-1-carboxylic acid
[5-(2-tert-butyl-pyridin-4-yl)-4-nethyl-thiazol-2-yl]-
am de (50 np),
Interﬁ%&aéﬂ%H‘l@@Y 802(%D|rﬂk§fh§/%|rﬂn% Bﬁrcﬂldﬁ@[iﬂ@é%bk}ﬁﬁc %@l'ddanﬂﬂé de
nFéandS triethylam ne (0.051 maﬁ %
Asoﬁuﬁo%tp \ﬁ&ﬁ)t%DﬁeﬁhldafﬁtnorWUﬁi'Q'@%é%amW 1 bt_ﬂs" %‘éﬁ@ 6 mg)
and ﬂﬂ%n{rﬁ&% 'irptﬂema?%lu(é‘?nlb_lzs@&fotfol; H@HS@S%@PW%H‘%&%@ in a sealed
2, extracted 2X Cl2, dried over
vessglv Eﬂifﬂt'@ﬂ eevappration japd tiitoration with gligtky lethes d meghanol aweebghe title
r chr omat ography (Method B) with
Com%@htgraéfaﬁgﬁg@gﬁldof the fractions with NaHCG3 prior to
WO 2009/ 080694 PCT/ EP2008/ 067859 -84 evaporation

Interrglie&%f‘e §Hli 2%2554 \M%g{ﬂg'gﬁ} ﬁdabgpollﬂplel i‘c%yﬁ(yelig %{g%ﬁ 8@%@

the rritl ora e the
Con@nivbictdenydalchldric I’dBid((N’Btmk)ds d)deltitbladfigtuaan df (2SH4S)SR2dimethylamino-

oyrrofREReGtion Pt gy Foter ORI (A90gBIANG,™-Gpgo! (¢ mb and

heat@d foi1@eolirs(dt3-162Ct After dualig thebreaction mixture is evaporated then

parti nedﬂqeﬁt&%{@%lgro&ﬁ%%@£a%%&é SOXIUJTI blcargor}ate soluz(on and the
dichlbmiethdrey Ibydrsdyibd BN d edhgbréted It gide MRS t)d cdnipcadlas 2 brbivn oil

which ﬁ%ﬁ&%ogﬁﬂeszw%ﬂp?m di ne- 2- car boxylic acid anide
(30 ng) and triethylamne (0.056 rH) |n DMA (3 rH) IS
allowed to stand at roomtenperatur
Intermggdiajes Bt imiazI&t! raEPPYlie r(gtcéa'oﬁ'i%i' ‘bu”FEFtFY'é@ 55@"“'320'3/' 2"-yl)-
amigaor mal phase chromat ography on silica 10 gel eluting
wth a gradient fromCH2Cl 2 to 70:24:6 .
The citler 0omroned cH8OHPrepargy eag hdeseriied  Wonpoigrnedigtea BD  using

cycldgggatr?%(r‘az%gfh%lc MEio( Maideorh RhcMu thiBarpRhaMidd. 48% compound: HPLC

(MetiigS FA RRT 45.58 uninutepyMSal(IV@th@@I D) Zagiptaamiseneyed dn avéitlanol leads to
dete@tuoﬂ f‘ﬂfe) éoé[ie[nsrg? cﬁpéﬁ tthé%‘ét %(I\HX Fd‘b%Ha}) MEH 310.1 and M-H 308.1.

i azo am d
of i m dazol e-1-carboxylic aci d

InterEn%ai(a?e'lt &{ Zlggrﬁ(lri%z;é)llé-ﬁ) )égrib%.&(ﬂicn & | [)l':r#étﬂ%t-ﬁ%l-{rirﬂLgr%%eﬂ%fl—&l/élopropyl)-
[4,5'|o@BaZdR)|-2yii- bnmlfeb pyr roI i di ne-2-carboxylic acid am de

The {6 ol s hedTe 4o G rasrblor AaPRsdf &S v, J thndcometny-
cycloBhﬂoarneaaxbomrbucmawwrﬁudeSnfplddeedsfetdudpkcrpﬂmgalmuam Ate edimpodd: HPLC
e 3y PR G A ] o SRS 28 2 L s o

detedhANY c@iteepsndiRg ukdthdre cHly (NHIOTIOEHBY: Wa+MiBil © Sl MH 362.1.
Hpl c/ M5 (Method C) RT 2.01 m nutes, MtH 407.1 and MH

405. 3.
Intermediate BK (1S,5R)-2-Aza-bicyclo[3.1.0]hexane-1-carboxylic acid amide

A mixture of (1S,5R)-2-aza-bicyclo[3.1.0]hexane-1-carboxylic acid ethyl ester (2.5 g,
prepared by the procedure of Hercouet Tetrahedron Assymmetry 1996, 7, 1267-1268.) and

7M ammonia in methanol (20 ml) are heated in a sealed vessel at 80 °C for 5 days. The
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Exanple 9

(2S, 3S) - 3-hydroxy-pyrrolidine-1,2-dicarboxylic acid
WQ2@ai08s94 - { [ 5- (2-tert-butyl - PCT/EP2008/067859

pyrimdin-4-yl)-4-nmethyl-thiazol -2-yl]-am de}

triflouroacetate 25 A m xt urgg _of

i m dazol e-1-carboxylic acid

[5-(2-tert-butyl-pyrimdin-4-yl)-4-methylthiazol-2-yl]

coolqdygaglgn %'XWQ?%WDBW%PH% irifaied Winfspnee/ denlgrompthpne to give
the tu(lé%omaburﬂﬂgis a'bélg@tsﬂlldj amne (0.025 nm) in DVF (1 i) is
| oned to stan roomtenperature for 18 hours.
The reaction mxture is filtered through an Acrodi scTM

|nter91e6r'étéTBEf|ﬁm|d°$léE1 -BEHESB&;@.B%& d [3-Bi-ethyBBHA)- @Irﬁah?f[ﬂi 5t]$if?rﬂazo|y| 2

purifrcation by reversed phase chromat ography
yll-amBidegi ves the 30 title corrpound as a yel l ow solid.

c/ d -
The MRieCLbRpbdt 1S EbeE] AalTestiRbL e HEs éggts@%%%}ﬁd* 2-ethyl
thiobutyrgrige 38) placenr@f Hibpiepionamidd. dRLC ZMethodr bp X 5c89actinunutes MS

(Metﬁooagb gﬁw EJI'E{p[rgﬁ{%F tlr‘f h*e’[%%ﬂe&d%/’ﬁ Hgarl]re?taoer} of Athﬁjc)c(){rﬁsrpeong%ng urethane

'azo
only [M-@£>0IC3)- MaHlﬁ@ﬁyﬂ argl Mdi d24.2.
[5-(2-tert-butyl-pyrimdin-4-yl)-4-methylthiazol-2-yl]
- am de (50 ng),
Interi2&agS) - BMret myilazoje-1-chibdkyie- 2- add box3-dinwetyadinametie/l-4'-methyl-

riethylamne (0.025 m) in DVF (1 m)
[4, 5]&& gﬁ%ﬁééﬂg?@ ie( and at roomtenperature for 18 hours.
The Tihie cempburan i preparedi asf dédoeibed fohriaieghedinteABD disiiyl M 2-ethyl-

TF rane filter, or.at.ed e .
thiobg e a AT Faa gBPRITIdEa: FELEy e Facet 3453 minutes; M
(Metlﬁr@i basghpiei pregarben Hicthamol RAEP &IBstedorfohé tcBrréfddnding urethane
| c/ M5 (et ho 07 m nutes, M-H 403.2 and MH

only (1 56 B I A3 1 1enc vl 38 88) 3 aza bi oyl of 3.
1. 0] hexane- 2, 3-di car boxylic acid 2 am de 3-{[5-(2-

tert-butyl-pyrimd in-4-yl)-4-neth
Intermgdigfe BN\"F]'d%ﬁiedEParRO}W"ﬁt%ﬂe(%‘fyclqw QPdH’@‘FtBy'fc -Sitihend plikithiazolyl-

2'-y|)6a%9
[5 (2 tert-butyl-pyrimdin-4-yl -nmet hyl t hi azol - 2-yl]
The _ tittgni eeng@mdngy , pepared as descrl ed for Intermediate BD using 2-

CyCId?mg%gé%gé%ﬂ%ﬂﬁ%W@%% ?flé am ne %Oﬁ@%g(%n%{ édrﬁj @%Ibg (Method

F) RT 5.1 minU®SaMBdM@ﬂlqdd3)sMaHdZ9dt2 aroldviH 29er at ure for 18
hours. The reaction m xture is evaporated and then
purification by recrystallisation from aqueous
IntermetiiatnBO igidaesiet Thearboxtylie acid i aoettlyles(paridini3t@armimlo)-f#,5'bithiazolyl-
o '1358@8/'\/5 (Method C) RT 1.93 mnutes, M+H 401.2 and MH
. 20 Exanple 12
Carbbﬁyl-dﬂmil‘mlzbkel (506 M) s atidee-td 42methyNtRIptitia-3agli[d, 5qbitmazdeyl-2,2'-

ciamirigsgf0 515 1 DM AR ke RO p@Pemii Ay S PIaF bRy et room

temp@fdtdre the reaction mixture is filtered and the SO|Id washed with CH2CI2 to |ve the

[5-(2-tert-butyl - pyrlmd|n4yl) 4- et hyl t hi azol -
title compound as a gray powdeé

Intermediate BO1 4'-methyl-N*2*-pyridin-3-yl-[4,5']bithiazolyl-2,2'-diamine

N-[4'-Methyl-2-(pyridin-3-ylamino)-[4,5"|bithiazolyl-2'-yl]-acetamide (0.9 g) is refluxed in a
mixture of ethanol (30 ml) and concentrated hydrochloric acid (3 ml) for 18 hours then

additional hydrochloric acid is added (1.5 ml). After a further 24 hours at reflux the reaction
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amde (45 nmg), (S)-2-nethyl-pyrrolidine-2-carboxylic

acid amde (19 ng) and triethylamne (0.022 m) in
woRrmHd06d ) is allowed to stand at room t enper BE/ER20D067859

18 hours. The reaction 25 mxture is filtered through

an Acrodi scTM 0. 45 mi crom PRRE nenbrane filter,

evaporated and then purification by recrystallisation

from aqueous net hanol gi ves the ti tI e conmpound as a

mlxt%v%g @epci%ér%dr qqg%ﬁé%/usst a_&ty tzlg addltlon gf ggkna%tuggus II\\I/I;I-WCO?) The
title doApoBRY 1sgcdllﬁbt|éM|byﬁMFaﬁ|6h | \ﬂéﬁfédlrvl% WhitepERPAYdd t© g dllight brown
2-amde 1-({5-[2-(2,6
solidgj chl or o- benzyl ) - pyri mi d| n- 4-yl]-4-net hyl -t hi azol - 2-yl
} am de) A m xture of imdazol e-1-carboxylic acid

éZ 6-di chl oro-benzyl ) - pyri m di n-4-yl]-4-nmethyl -
|ntel’mﬁdlﬂ$&\ 02 N/I4-methvire- (p}g@ilr}@-)ylammo) [4,5']bithiazolyl-2'-yl]-acetamide

I
o-Py(liniels O P o] € A8 LoRBHERACRINS hiou bl fyapotamice
(1.1 g,sprsm'lreﬁ @d dascrib@d fNiB 2!])85/B68|4f434) a'rﬁtimeﬂe;&aimnerﬂ B®ml) in ethanol
806 / O 5
(10 n%gg 9 E %ﬁ rﬁ? E‘en spsﬁrrrI % om tesfgggp?ﬁ}é‘?(’@ er addaetd (891 ml) and
the title «mmaqumbuss:oh@cttétﬂbyoflltragong e\sashhdé\/wth Mafbercamnimmed do givean orange
I'dbei ge solid. M5 (Method D): M+H 505 / 507 and M H 503
SOld; 505, 5 Exanple 14
(28 3S)-3-net hyl -pyrrolidine-1,2-di carboxyl ic acid

- a ro
R R R DRoT RS gt deid Zemide LHE 4t
metHaﬁbﬁﬂ%ﬁillea - ﬁr@b?@hﬁda‘z@l ARGl ghenyl] 4- methyl -thiazol-2-yl}-amide)

[ 5-(2-cycl opropyl - pyri m di n-4-yl)-4-met hyl -thi azol - 2-
tnflotg,rpja(:%ﬁliede (50 nm),
Carb()gyﬁdﬁ@)ﬂa%l%ﬂ?ﬁp)eﬁ%ﬁdfjgén&ﬂg@?Iugor?@frlhfé;(ﬁ‘lleblgtea& kgb ﬁ?} e mlxture of
t”ethybr@ﬂ)ﬁ fq et @b and LMK 63 mi)aat fQQJni“ tempefgiures JOEIreREtion mlxture is
allowdth 'éfa‘?ld'&eﬁmY Qf AfoRft rét[]r%nar%utﬁﬁﬁ bﬁ?'iﬁn‘?irb\}hyolurﬂe is added to a

anol giVes the

recrystallisation from aqueous net

mixtyrg tof Eiegytgnooe 0.a% mb) drel @S, OH4-blydrevy-iyvestiio g-2B)ariviepilie 8gid amide
(10 rﬁl@%t%ﬂn gegﬁ%?rﬁé)r(@rm{e?g%%8}”r§es_tindé'f]%atcrgcr)rg C;tﬁmroerature trae reaction

mixtde sgne\cpoiated Hneh?bb$dr—bbh wataosilica gel and purified by flash column

onvoRgERaghy Rl oadiohi (ol et 7 Tafato i BRRER) The

fractipb -chZt*a(r%g‘ the @redgptieant! ) \-pytiviendoth pondaty(Rh4 4myed thgh further purified
t hi az (
by re9ise $8p58 oMty v GISUHRL .tk B Ay pamagny 3 wbite oam.
HplcAMS® (M@hod EP&T 1.1 @ hliytedrinmed 683.016 m) in DVF (0.13 m)
is swirled at 40 C for 18 hours. The reaction mxture
i s evaporated and then purification by

Exarh QQXQSQIJ§)J4S%RQ® Jyvr@mlﬁ@ru@omarﬁsimra@id 2-8inMRS1 - ﬁﬂ?q'zt
_‘ﬂ_l_t Tt H 441

Eoun be|1ge solid. MS (Method Di :
meth@ﬁ@SLNﬁopwl - p@@ylmmgpl -igrhomtlr-megyithiazel- @A EHNYe) ¢

trlﬂo%é%t%team de 1-{[5-(2-tert-butyl-pyrimdin-4-yl)-4-
nmet hyl -t hi azol - 2-yl ] - am de}
The tile compound is prepared in an analogous manner to Example 1 except (2S,4S)-4-

hydroxy-pyrrolidine-2-carboxylic acid amide is used in place of (2S5,4R)-4-hydroxy-
pyrrolidine-2-carboxylic acid amide. The title compound is obtained as a colorless glass.
Hplc/MS (Method C) RT 1.28 minutes, M+H 533.2 and M-H 531.3.
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A m xture of im dazol e-1-carboxylic acid
[5-(2-tert-butyl-pyrimdin-4-yl)-4-nmethylthiazol-2-yl]

WO 2@0i08894 75 ng), azetidi ne-2-carboxylic acid eei/aR2002667859
ng) and triethylamine (0.037 M) in 25 DM (2 m) is
allowed to stand at roomtenperature for 18 hours. The
reaction mxture is evaporated and then purification
by recr ystal li satl on from aqueous net hanol gives the

npound as a white th C
Exarggie 3 88 A HpaL IpioRtas S SeehorEsss Samtls Liaptestou-
pyrmilt(?ln(455)l) Z-h{@ﬁ)m(ﬁ|aﬂ3{12[ﬂgérﬁ||HBPtr|?I®@‘ogé&§t%bOXy| ic acid
am de -5-(2-ne
A mq<t|o|tmofym)dagﬁlpélzgﬁrngyyp ng,ﬁ)—g%}er%pq{ylygyuﬁ@l@-ﬁ -yl)-4-methylthiazol-2-yl]-

I r | -
amld[le @ntgﬁw%yﬁeéa%g %eo‘%@ék*'&p@rﬁ'”?hod94éq%.7373 (28.4R)-4; h_yd[oxP/ pyrrolidine-2

carbewyliclgcif 2midey§49 nie) aret tiethiamings (049 i) rreDMFdérnhibbSyallpwed to stand

at ro%‘é’_}?rggg%xgg? g%;ﬂgg'g)uréj"%%lI%\’&l'ng%?%n@'?]l(?ﬁof%?%%%éﬁ ﬁ%?grdé purification
by reablrsew@ﬁa$e)clybmatbgaaphydMﬂh®rﬁJ)eg1\aetSUhe tiflo corhBouTalasa yéltlow solid.
ooy b RBa TR LEF gy IR 2689 Ay puri fi cat on

ecrys rom aqueous net hanol” gives the
t|tIe conmpound as an off-white solid. Hplc/M (Mthod

E) RT.Q..7 ' nd .M H
Exarie 21 44 uP S Ry PrarT AP AAY 208 R oerolg3 fertout
pyrin@€ihdi-@)-amalieyl-thigidr-202=dreide} fpbyroadatatedi n-
The {lgCatrpaiies 5 I¥eR5Bk it 3LenlpgpUs mannsr to Exampio 3 Sxodpt (25.45)4-
hydrd;)ér;%zroh&hé ‘Zbéétrb(é wcyaélsilann&e wu)se&wab&wbr(tzl@lm)m hyrdkyl -

S) - 2- et hyl - pyrrol i di ne-2-carboxylic

pyrroliding- 2a¢ﬁra@<y(lqamﬁr@)m@m d hertitie cryiparthis obia)ne(cbaq@zolml9ss glass.
rploRAE (2nBh Ly R 2b3 MRfled, 015 80823ha \pAdseper at ure f or

ours reaction mxture is evaporated and then
purification by recrystallisation from aqueous

ExarBE %80 ANV S rhSel 4 ERAIRLLNS 2342 8 flypimn-
4-y)-400ethyl- tﬂ]&z&b@m}hmldlb?dl R di carbox

A ik SRR P8 I e GRSk ST &2
amldleélZ(w ma), ¥ 5)-2 BAdilhedro-AHRp yritols-2-cafb ok iictkazddraidd (4¢3 rmyd apd i C
trleth[y@n'(l ((}ﬁ)@a@apn @I\/&ﬁ ( I') fsoqllﬁwgd);q) ftaﬁd I?HCWT tenpesaiyie. for 18 hours.

FoIIoWw]g' é\!ﬁp@ﬁatbRBf ﬂ%)reactlon mixture purification by recrystalllsatlon from aqueous
(S) - 2meth¥ pyrrolidine-2-carboxylic acid am.d

methﬁxﬂyl Hygs the H Ieetsqu%qﬂdn%s E(Wh(t)‘??OIWI j—lp|cH\/I§,(Metthrﬁ))RT i%% minutes,

M+Hase@vesh 1+ 364nd at room tenperature for 18 hours. 20
The reaction mxture is evaporated and then

purification by recrystallisation from aqueous

#@Ié 6(@9' F\‘?/'Ié';'/ (S%ep}frr‘oh iffe qwe%gxﬁﬁ aRidhhRIeSRYE B-tert-butyl-

0. 83 m nutes,
pyrldln -4- yI) -4- methyl-thlazol 2 -yl]- amlde}

A mixture of imidazole-1-carboxylic acid [5-(2-tert-butyl-pyridin-4-yl)-4-methyl-thiazol-2-yl]-
amide (50 mgq), (2S,4R)-4-hydroxy-pyrrolidine-2-carboxylic acid amide (27 mg) and
triethylamine (0.051 ml) in DMA (3 ml) is allowed to stand at room temperature for 18 hours.
The reaction mixture is partitioned between water / CH2CI2, extracted 2X CH2CI2, dried
over Na2S04, and evaporated. Purification of the isolated material by reversed phase

chromatography (Method B) with neutralization of the fractions with NaHCO3 prior to
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MtH 411.9 and MH 409.9. Exanple 20

(2S,3S)-3-nethyl -pyrrolidine-1, 2-di carboxylic acid
WQ@2@0i08s94- { [ 5- (2- 25 neth PCT/EP2008/067859

oxymet hyl - pyri m di n-4-yl)-4-nmet hyl -t hi azol - 2-yl ] -am de

} A mxture of imdazol e-1-garboxylic acid

[ 5- (2- met hoxynet hyl - pyri m di n-4-yl) - 4- et hyl -

t hi azol -2-yl]-am de (25 ng),

2S, 3S) - 3-net hyl - pyrr.olidi ne- rboxylic acid am de
evap%iailo ves afgsione whicpiisiAkHe Upd) “5IE. ?ths%fiﬁnéﬁke ﬁj iatgeevapyrated to
give the tAI dohRRuRd ad@ vihitt@olid.BH PUEMod D)M+1£a04 bR M-Rigobur e
is evaporated and then purified by reversed phase

chromat ogr aphy (Method B), the 30 fractions passed
Exarﬁélé ‘?L{Qb 4%) Mﬂ{yd%kyféﬁlﬂ@h(ﬁhélﬁ (Zralcalc'%y%@%cﬂ@ acrf'ﬁk:ileola{ﬁ-@ f9€outyl-

elution wth 7 Mammonia i n nmet hano
pyrldwﬁuwavefdml tbfazolr?eylﬂr@mmm i ¢ ammoni a washi ngs g| ves

A mifIf G e e e o B s DR e e B 6a e o2 v
amideg§85 Bgangbel )#-hydroxy-pyrrolidine-2-carboxylic acid amide (30 mg) and

trleth%%% f’iJ’eS 0. (isd{-rfb % bl\/&y{):ibrgb délw\‘aive?j t(r%]'s%;inﬁ%q Po%)ﬁ)(lein?pe?gth% for 18 hours.

The relaetﬂorydn)x{l#e e \raplordtéd am: der-lf%d)dy] noaumiade}asA chironhatography on silica

| m dazol e-1-carboxyl,i i : :
ool b SR UG LR AR AU YRy S ARG RIFORHICKIRH g the tle
compotindes(a3Phitedalid. MS (Method D) M+H 404 and M-H 402.

(2S,3S)-3-net hyl -pyrrolidine-2-carboxylic acid am de

(12 ng) and 5 triethylamne (0.015 nl) in DVF (0.09

Exanfiple 8i (8Ss\R) 4l brabyddlidfaet DR-didariyicacid Dantiga s t{fsor@-tert-butyl-
m xture is evaporated and then purified by reversed

py””ijﬁaé‘ey'bﬁ%'ﬁ@?%ﬁﬁﬁyy”(%@ﬁbd B), the fractions passed
A muithr&&gﬂﬂao%géﬂéhl @Jib&@ﬂ@' abil % Q/Z ienﬁ@ﬁyﬁ%nfmn ﬁPﬁa &ﬁ{etwltﬁiaﬁol 2-yll-

elution with anmoni'a I n met

i 45 g1oa (P RO PE TSt 2- S AO A R AP KMoy s

trlethM%ﬁ ﬁ%gd gzr%mmb% %Tilglégllobv‘%}@’toc’ Sﬂfhgat MR n{ MatdaPdudtor 18 hours.

The (e8ptich miturglis w;ﬁred)thlr@ugh@nlA@ocﬂlsc aerlqr@métTFdE Pepnprate filter,

t
R S I T
compmind as a white solid. Hplc/MS (Method C) RT 2.01 minutes, M+H 407.1 and M-H
405 éS- (2-benzyl -pyrimdin-4-yl)-4-methyl -thiazol-2-yl]-
am de (30 mg), (S)-2-nethyl-pyrrolidine-2-carboxylic
acid amde (11 ng) and triethylamne 15 (0.013 m) in

Exarpile &P S Sy Bl 2 See iR e AER 5aTICF: S erbut-

pyrlm’l@mﬂlr)ﬂ?d—ﬁi&ll@ﬁ%|§iU]Qf§Hqt@ﬂ|6@Pﬂﬂlﬂ0lﬁrNEéé1@l@ B), the

fractions passed throu Vari an Bond El ut ( SCX
A migee %mw@'eérf%rp@@/éc ﬁ6'8|[%w§%EPrb§Nt>élrm/f'm!mnww)rﬁ -inethyithiazol-2-yll-
amidBTE®McB, (28, 3B} AP xy-FH¥ARARELLRR XY lid §8d BRIdEAMOIh and

anmoni a washi ng SM%;__ves the title conmpound as a yell ow

triethytamine (MY WBImMBYIFTY)! nui-ie Adlgwed tristepgiaiom tegrperature for 18 hours.

The reaction mixture is filtered through an Acrodisc™ 0.45 microm PTFE membrane filter,
evaporated and then purification by reversed phase chromatography (Method B) gives the
titte compound as a yellow solid. Hplc/MS (Method C) RT 1.76 minutes, M+H 405.2 and M-H
403.3.
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Exanpl e 23 (S)-2-nethyl -pyrrolidine-1, 2-di carboxylic
acid 2-amde 1-{[5-(2-ethyl-pyrimdin-4-

wQ@ kgooasawset hyl -t hi azol -2-yl]-am de} A m xture OPCT/EP2008/067859
i m dazol e-1-carboxylic acid
[5-(2-ethyl-pyrimdin-4-yl)-g&nethyl -thiazol -2-yl]-
amde (25 ng), (S)-2-nmethyl-pyrrolidine-2-carboxylic
acid am de (11 ng) and triethylamne 25 (0.013 nml) in

Exarala 4Di128 A By e e s P ey 1 B 251 oy torbuty-

inki @M RALRNRARiSIY Q0ALaEiiaphy (Method B), the
Pye Iract?gns I‘%‘%}lssled t%ougI P Vari an Bond El ut(r) SCX

A mixgee @fgmslazolédr@arb@@yéc ] H@«%Eﬁrbkgmwmwmnww»ﬁ methylthiazol-2-yl]-
am.d@'w@ MR (2B,3Bi30a00N - pﬁ%%’iﬂé@téaq’tﬁb@fuc 5hg aﬂﬁé&a@% Yand

nmoni-a vvashln s gives the title “conpound as a elge
trlethgbuml@p (MY w@um@Mth i-is BpFedhelstentiaBrem Ropexatus fer 18 hours.

The %%géﬁ)%@&i&??%ﬁﬁteﬁg% {;;lgtﬁjoqgl?éé‘]g§§rg5dlé§/?: dr:n[fléd E%M#I’:cm%ﬁ{bgane filter,
evapbratdd ghq thénmetifigdtioh byireagstaBisation-feom dejedd® ni2éibaiD§oes 4he title
compfq%gg%oxgr%eo%gﬁb%%@\f{ (|\(4{A%t]ﬁ‘83;|“05I &5 257 minutes, M+H 403.2 and M-H
401.3.5- (2- cycl opropyl - pyri m di n-4-yl)-4-met hyl -t hi azol - 2-

yl]-am de (30 ny),

(S)-2-nmethyl -pyrrolidine-2-carboxylic acid anm de (13

xarfigle 13NaR, 2@5%@%@9‘&:@0[6@ .§)A&xamk)2, 3-QicEMox {1t 29 Mahide 3-{[5-(2-

swrled at C for 18 hours. The reaction mxture is

tert- Mﬁ'ﬁ&!ﬂ’atd@d“dﬁﬁ PaBY-HiazPr2-¥drapidetever sed phase
A m&tUFeo&%%&éiBthe(rB@%W@gcuﬁ)[5 i Ret-But @g@zﬁm.&m a@a@ﬁ%@nylthlazol 2-yl}-

hrough a Vari an Bond artri

amldﬁdBT mgé,d18328 @$)u3 Bé@TbW@ﬁ[?’?" amﬂ-aarbﬁxmtaﬁ@rﬂmde (? 5 mg) and

et SRR PRl D (TE ARl RTPRRL 3 MBH AR ra e 1p hours.

The @@¢tienaixitrel iS8&EpoBiadphe thzb purlflcatlon by recrystallisation from aqueous
meth%%% @%&Q\’.&B&%h@%ﬂ ng\fléltg sgﬂdc wpﬁz%gl(l\ﬂ%th%ﬁl(g FgT ?%%nutes

M+HpAridvared M-H399.%- 4- met hyl -t hi azol - 2-yl ] -am de} A
m xture of im dazol e-1-carboxylic acid
[ 5- (2- et hoxynet hyl - pyrim di n-4-yl)-4-nmet hyl -
Exarifle 82 QB}Z«ﬁétﬂmyl@mrdI&jlr(eS@ 2ndidarboxylic acid 2-amide 1-{[5-(2-tert-butyl-

boxy! d amide (13
oy e ARTIED 15 o) i n DV (0-00 ) s

A migtitd bfeslidatoid0l - &qrf)ébfyllé§C|H;P§l—'(§tert-fﬂ$lﬂylf®ﬁﬁﬁd|@ﬂ —ylY¥-letHy&hiaSol-2-yl]-
evapor ated and t hen % reversed phase

amidg o M- dgv-apRsth N RN B R; Caftf%yll%a‘?"i’ aeidedd8 meeddriethylamine
(0. 02t2h'ﬁF?H9IBM"F (Y"Hilb %‘%II@\QQ@’ tcE%tHFnﬁ =) rogﬁ:PQe%@rdfﬁe%ﬁ Eﬂ%drﬁ I fl@€reaction

[ution w M ammonia in hanol

mIthE9a9pfdﬂean tﬁ‘ﬁOl&h a%crﬁértsﬁaMEb BicaomohiFE mggllbralrg?g‘”teguevesorated
and l@gﬁ pgh@aw@%ggg&@xlg%ﬁg t?rg)grggqlﬁe%luk ‘f’netﬁ@ﬁo M%Qﬂ% tm)e (Mi’iﬁgound

as a vBjte olitk Hld/ MByMetiiaddi rfet 2,02-ndingies bdx 1408 CeariddMzH 46 .de
1- ({5-[2-(2-fl uoro-phenyl)- 20
pyrimdin-4-yl]-4-nmethyl-thiazol-2-yl}-ani de)

Example 13 (25,3S)-3-methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({5-[2-(2,6-

dichloro-benzyl)-pyrimidin-4-yl]-4-methyl-thiazol-2-yl}-amide)

A mixture of imidazole-1-carboxylic acid {5-[2-(2,6-dichloro-benzyl)-pyrimidin-4-yl]-4-methyl-
thiazol-2-yl}-amide (50 mg), (2S,3S)-3-methyl-pyrrolidine-2-carboxylic acid amide (15 mq)
and triethylamine (0.011 ml) in DMF (0.10 ml) is swirled at 40 °C for 18 hours. The reaction
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A m xture of imdazol e-1-carboxylic acid {5-[2-(2-fl
uor o- phenyl ) -pyri m di n-4-yl]-4-net hyl -
wo bioanglesL- yl } - am de (30 ng), PCT/EP2008/067859
(S)-2-nethyl -pyrrolidine-2-carboxylic acid am de (11
nmg) and triethylamne (0.Qkg.mM) in DMF (0.08 ml) is
swirled at 40 C for 18 hours. The reaction mxture is
evaporated and then purified by reversed phase
chromat o ra h Met ho the 25 fracti ons passed
MIXtYrR i epoLat X%E‘i‘eed)h’&g‘@t{?ﬁ(bﬁ’)re@@%a@ BRYI9RgTasbRAEAUS TR]hRNO!
gived Bklt@¥RImBYun®héih ibeRyeolith MS Miaiieam)ami-Al 508t/KRQInd M-H 503 /
Evaporati on of the methanolic ammonia washi ngs gives
505.t he title conpound as a beige solid. M5 (Method D) M+H
441 and M H 439. Exanple 27

(S) 2-met hyl -pyrrolidine-1, 2-di carboxylic acid 2-am de
Example 14 (23,362 3gnethyygptding 1, 2-dicarboxylic acid 2-amide 1-{[5-(2-cyclopropyl-

pyr"ﬁ&HZ“y¥ %AW& ﬂ]tmé%b o)%{]lgqlgefmt hyl -t hi azol - 2-yl }-am de)

re o carboxylic acid
A mixtre Gf-ihitlagold Teearbexyio enid 5 2-pyalonroplilwydmigi}-4-41)embiplyl-thiazol-2-

yI]-a%@e?é@#@? %Fhs?:@rrg?thg?@ {Egglcar arb xly(l:lc g%ld mlde 816 n(*q) and

triethymiean (0.0 19 b tirh PMENO el rﬁ[)JSOéﬂlrIe\dI ?t 40n° OidF 1(30100?5 ithe reéation

swW.rled at 40 for 1 ours. The reacti.on WD
m'“%dfg?‘t?é’@é%%d E’t‘%héﬁib‘ﬁg‘iag'é’?é’%éecr-‘/%ﬁ'ﬁ?a%&”JFOé“ pgueous methanol
givewapite abegoamilad b esigewoiid.iNesl (Mgthoe\Dymeedl 3hase M-H 385.
chr omat ography (Method B), the fractions passed
through a Varian Bond Elut(r) SCX 300 ng SPE cartridge

Exarhslk 1629, 318Y-3- rﬁéthﬂt@ﬂnmm@ﬂz -NtaBERNE AcidR-amidean@b{2-(2-fluoro-

Evaporati on _of the nethanolic anmoni a washings gives
phenyhpyfimidins4ylripaathy-heza-¥irgaidydl i d. MS (Method D) M+H

A ml;‘tg% émﬁ% d&bleﬁogerbé(yﬁ&‘@gﬁl{g [f—?Z-quoro -phenyl)-pyrimidin-4-yl]-4- methyl-
- 2- et é@mgrromlne 2-di carboxylic acid 2-a

thlazggl.- -p/lga(’rgdq )},(ZS %),-3 me@hyl-ﬁymolsdpr)e. &cg@phylp_ch amlde (19 mg)
and t'ggllzﬁglan%né/ d.oBhAS DMATEURE iLdwihdd 987° Erot 18 HoBRXYh Feaction

mixtyrg g evapsied ghd r:kyen|nmriﬂ¢aﬂoniylr§36r48taﬁs¢twn -feamh agegoug-nggthanol

guvesatW{a |‘ﬁe(c§rgg%doas( §;o é g% i e§ WF&BB r;g'w%%fgammus@

DVF (0.09 M) is swirled at 40 Cgor 18 hourfs ghe
ExarigE db el e S ARl P Rt o By mid -y
methiyl-thEizb B2 g]- apﬂ@ed t hrough a Varian Bond El utgr) SCX
i B e O BB e Bl el oo 21

amidaM®Rigd, avEHin8Pscabghic hhe aidd @4 rﬁ@)rmﬂuﬂ@thﬂamda(@@e ml) in
sgl id. M él\/bt hod D? MrH 403 and M H 40

DMFAg mipig adayed iogiapd pl rﬁ??‘r%i“P&f%ﬁ”Z%“%? bTéBWP?%“OQdT“éture 1S

evapdraaéd 8&d ﬂ:reh[p'énﬁ@aneﬁrwbcrymmséﬂod fidn équé&;sé}némémlgwbb the title

|azoI-2-yI1 m de} A m m_dazol e- 1- car boxyl i c
compyng as a white solid. HpIc/MS (Method C) RT 1 90 mlnutes M+H 375.2"and M-H

373.85- (2-benzyl -pyri m di n-4-yl)-4-nmethyl -thi azol -2-yl] -

Example 17 (S)-2-methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-{[4-methyl-5-(2-methyl-
pyrimidin-4-yl)-thiazol-2-yl]-amide}

A mixture of imidazole-1-carboxylic acid [4-methyl-5-(2-methyl-pyrimidin-4-yl)-thiazol-2-yl]-
amide (27 mgq), (S)-2-methyl-pyrrolidine-2-carboxylic acid amide (13 mg) and triethylamine
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am de (30 np),
(2S,3S)-3-net hyl -pyrrolidine-2-carboxylic acid am de
w@ 1ongpe9aand 20 triethylam ne (0.013 m) in DMCT/BPDBS/067859

m) is swirled at 40 C for 18 hours. The reaction

m xture is evaporated and th@n purified by reversed

phase chromat ography (Method B), the fractions passed

t hrough a Varl an Bond Elut(r) SCX 300 ng SPE cartridge
ion with 7 Mampni a in nethanol

(©. 03@\)’8\{55}\1\5@”:% “EJ? 'Ste}‘\'QWﬁ%f%%IﬁBﬂ’ AL ORRMSMPE aHSHPY b%hoﬁ?vTé? reaction

mixtdr8 s &vdpofate® BRPtHaA flé’athéﬂ|UyQ@br§§tbll|§lat|dH3rngB&lh@ﬁls[Phethanol
MrH 437 and MH 43 25 Exanp

givey g e comprunt$ awffr"m”i%oh% Fip'%l\’@ Oatsk§) RE Ol pinutes, M+H

360.8 aRIVIA 3%9{d5 (2-ethyl- _
pyrimdin-4-yl)-4-nmethyl-thiazol-2-yl]-amde} A

m xture of imdazol e-1-carboxylic acid

Exan[@e (;g (?&Qﬂet&-p&%lﬂilﬁb 4o¥didarBoRRE BYb 2L Ahidg Al qRektbutyl-pyridin-
4-yl 4B Byth@zated-p-amed r ol | di ne- 2- car boxylic acid am de

il T SO R I M) B i

amldm()k(i)(ljmg) i(§)- émbylﬂlyedllthmﬂ}?{cbmmxplwadd adidey(42 evp rsddriethylamine

1R A TR BB e ) bty Bl B P roacton

mlxtu‘rehé @V@drah@'d M\Qi ﬂ@zﬂﬁﬂuﬂﬂ&ﬁﬁﬂ b?@é’ér?ﬁéﬂl@@fdﬁﬁﬁcﬁﬁ)gquecﬁ& me}zthanol
nia l Y/ tiron o
aives g HECRERBYTE SO SRR IS (VERASSEN PECERMBLLES: Mok 401.9

and Mpognd as a yellow solid. M5 (Method D) M+H 375 and
MH 373. Exanple 31
(2S, 3S)-3-net hyl -pyrrolidine-1, 2-di carboxylic acid

#grllé"ﬂ)qg) Q—TT{e[tHyIJES?FrBBdmé’_H (22d|é_larboxyllc acid 2- amlde 1-{[5-(6-imidazol-1-yl-

uor onet h Zvjrl md 4-yl y-thiazol -2-yl]-am de} A
pyridifi- %Nlh“é“@ﬁhy'rtmaé@'z V'éamid%r boxylic acid

A ml{dgrzef §fl r]tnr §%b'§gr'§é§§5’%§ :eq@i)ﬂ 518-GhiBagbif L) -prdieotnla-HekRfHiazol-2-
yll-arpigg, (3B8ng3- (Fe-Ltmethgyayvirelidiae-Becagbaxsilidrasiy binidedd il angrdnde

trieth&ia%gﬁm@{q.%p'i gf‘v@y T]f%%ﬁ\g/gggol&?ﬂ?é)atr @&gﬁgwg’at% f81 48 hours.

The reactorapodtat édeeapdratae ancpthelnfpuelﬂcdjy)n rogrecrgstdllipdimmeirom aqueous

chromat agr aph Met hod Q
methBpSTE e U0 LR el et tois SoacRelhES tieRBa T ag gunutes.
M+Hf4al1lDavedMviy 40ebut i on with 7 M ammmoni a i n net hanol .

Evaporati on of the nethanolic ammoni a washi ngs gives

the title conmpound as a yellow solid. M5 (Method D)

Exanvii&!24 125 399-3Vhédth dlis3irolidénTa-gic@Boxylic acid 2-amide 1-{[5-(2-
yrrolidine-1, 2-di carbox lic acid 2-am de

methg:_)xwgthyl\-joy[rl)éy(ynﬁml)ﬁ -mgethyl- -thiazol-2-yl]-amide

A m.ﬂhﬁmﬂ.and%zaet1hyérbé>tynéé@ih1@(2/ etiesx hethyLoyArtibiLLyIRE-methyl-
i m dazol e- 1-car 82;% ic acid

thiazpk2 y&amet Qéumg/)l, &Py ety rgidiner-saibPricc-amitaét 1 mo)
and l(‘l%ﬁ;l g‘?ré PI)(AE @5{1’8;@4) ﬁsgé‘@ﬁe@ipﬁ ?;@FHB‘% ?he reaction

mlxtufe)s e\sapgfai@dja@n! theomwfl@drpxereaaemeé rhase tBonategaphyh@lethod B), the
fractibR@Bh4RA tHlohH B8/ drin Bond Elut® SCX 300 mg SPE cartridge followed by
elution with 7 M ammonia in methanol. Evaporation of the methanolic ammonia washings
gives the title compound as a yellow solid. MS (Method D) M+H 391 and M-H 389.
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evaporated and then purified by reversed phase
chr omat ography (Method B), partial 20 evaporation of

wo bmofgwmes i ons contai ning the 15.0 m nute ret ePCT/BP2008/067859
time conponent, neutralization wth NaHCG3,
extraction with CH2Cl 2 (5X). gand evaporation gives the
title conpound as a colourless glass. M5 (Method E)
RT 2.11 mnutes M+H 401.0 and MH 399 0. 25 Exanple

jpig&,zjgg gj’p tg _)%/{QF&)/ il I(?I %OXWIC aC|d 2a£rkr)1%)éy1l %[g (Zalsobutyl-

yrmﬂ@ihh%bl)h%eﬁhﬂl%.&iﬂl@%ﬂ%&hm@} yl)-anmide] A mixture of

i m dazol e-1-"car OX [i'c acid

A migtice @fmidggplpt -aRrberin apia 13 (25isphty hpwiimigipt-g- 4ynefoykhiaeol-2-yIl-
amide 138 nﬂj@(QS@%‘? 34rﬁaafh§} SO Y- 'ZDéé\rrlB(QJyhéjé&? a%@@(@%y)' én‘?j

aci d anmd and triethylamne
triethyming (0.6 5arlnl)<W\)@MFt(@ rmahds swirledaimG e@rﬁmﬁéthqmes f be re_mtlon
[
mlxtJ}QEslr%\b Ebﬁerzclﬁ eﬂ&uﬁﬂg&&iéeyegsﬁg ehgg ?@{cr)a a?%jgrg&ﬂWhod B), the
fractl@h@bhﬁd&d tm)ougﬁlaa\tarlaorﬂi)nd(ﬁiu@ BCHFG00meg $RE S artridge ®llowed by
[ anent :
eluidr Y M R TR B G BB F e BB R gahings
givesnths hittla gomip dim dCh £l 2ll canslo MOS0 0 EDB P+ H 403 and M-H 401.
PCT/ EP2008/ 067859 -92 water. Crystallisation from
aqueous et hanol gives the title conpound as an
xa@lé ZMSj B—n‘mhyliﬁ)yrroli@ie;ﬂ J&li¢dvbdrynel aEy 2RImitle 39([F¥{2abkresl-pyrimidin-
and M H 408.0. Exanple 34
4- yl)ﬁzgetgy;l)th@zH%yl]ﬁ@ rrolidine-1,2-di carboxylic acid

A ml)ztuﬂa”d)fdﬁld:bzﬁlézl é&béxﬂﬂ@bbﬁh‘[é—@ b5nzy| pyr|m|d|n -4-yl)-4- methyl -thiazol-2-yl]-
]bithiazolyl-2"-yl)-amde] A m xture of

amldpﬁ}@gy_géﬂ (§) 2 r@@hﬂdgwpp@n%-grqgrboxyhc acid amide (11 mg) and trlethylamlne
(0. 01@2mlg?rf E)M'iﬂ{?)o's ﬁg.s@&.m atl4b & ﬂoPHB'Hbal%O*rNé re%cn%r{ kmﬁg%%e
(139 ng), (2S,45)-4

droxy- pyrrol idine-2-car

evapauited and then (Psfiedpy Eﬂ’YQrﬂeﬂlF@?ﬁ‘? phr@meéogr@mhylwwnqd h trm\[p:actions
pass&% ltjrﬂ)?;gﬂrﬁ v%hér%%ﬁd Eﬂjtéts%@'s@d PR LSRR 35 V\%d{tﬁé eldfon with 7

e reaction mXxture I evapor ate
M amregnid iremetheinbi. Edapyati@veiitse theiirroic ammanist washangdsygives the title

comé%ﬁ%%dao)%e(?loﬁ)soh&:r RM%%dj/:@ﬁ\h% %f]gncﬁ R/FH ]4%59 m nute

rete one are-e orated, partitioned
bet ween aqueous NaHCC3 and CHZCIZ extracted 4X

Exanfle 2oty PR ROND BiEhaa et s oo 2R S oy pyrimiain-¢
yl)- 4%17@0%1@2@9 w]namher e solid. Hplc/M5 (Method E) RT
m nut es, 408.

409. 8 1 | e 35
A miys o 2B ERGORYF PO A B R BO kT T U T P02
am|d3 (25'}1@6? (37 h(rﬂethﬂfdynbhldlb(é 24 arbd¥®lidwdid béhide' (Binkd) and triethylamine

yl) - e]I triflouroacetate_A m xture, of
(0. 013rﬁ1lé|glzlaMg (Q Oéaplp)@)@qqugj 404 C for 18 hours. The reaction mixture is

evap()?atéc?éﬁd %ﬁ?urlﬂed HFFJW}FseBAph%sé @hﬂoma@@gbfﬂy @netidd B)’i'ﬁ\&@actlons
dr ox rrolidine car box

paSSa@ Tmoagh @I&a('% Bﬁ’g9‘ Eﬂﬁ@ St@%l éé)(%mga?ﬁﬁwéa"tr((tﬂedgfbw byl ﬁﬁutlon with 7

M ani?Bnib n Aled h'go?\. g\%;ﬁ&@fﬁoﬁ & tR& At Holié Qﬁm&nﬁm%rﬁﬁ&rgﬁvés‘%e title

18 hours. g
compound as a beige solid. MS (Method D) M+H 375 and M-H 373.

Example 24 (S)-2-methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-{[5-(2-cyclopropyl-
pyrimidin-4-yl)-4-methyl-thiazol-2-yl]-amide}
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20 filtration and evaporation of the reaction m xture
purification by crystallisation from aqueous nethanol
w@eawesstshe titl e compound as a beige solid. HoPCT/ER008/067859

(Method C) RT 2.21 mnutes, MH 409.9 and MH 408. 1.

Exanmpl e 36 (S)-2-nethyl -pyrrgeli di ne-1, 2-di car boxylic

acid 2-amde 1-[(2-tert-butyl-4"'-nmethyl- 25

[4,5 ]bithiazolyl-2'-yl)-amde] A mxture of

m dazol e- 1- car boxyl i c aci .
A m"ftéret%r”ﬂ“q@é?'ﬁﬂ -GArD 'ﬁ99'3%%?%031%Wﬂm5£m|d'@4-y&)14ymsww@'azol-2-
yll- ar(u?j@ éﬁ@hﬁ%((@) -22n&mYIoRYiRé-2ldatbdXeliad@BRfey( 18%@@@
E 50‘@2% and trleth lam ne (0.07 m) in

tr'etheﬁa)“m% R01%omedn PMFs(@éWd“ is $wjaed plethr Frdpdore: The reactlon
mlxtd?Qll’srévapBF%ﬁeJ §ﬁ(ﬂh‘eﬂ rbquléJ By ?ev%?’s%ﬂ%%%@ Gh@%téqﬁ%@fﬂgw& B), the

puri f by crystallisation fromaqueous net

fractigps QﬁSﬁ@dtth@Ugh tal\éar@o rAead idut@sS X 3RAimESEb|cagridggpiodowss by

el SHE08) aehi il Bl sarpeitn & fsrefarbiietygoa dashings

giveq 108 S odpaeichys a pyigesolidiMe{MethodiD) MHbR§T aed NeHB85.
2-amde 1-[(2-tert-butyl-4"-
met hyl -[ 4,5 ] bithiazolyl-2"-yl)-am de] A m xture of
Exampte @84 5)- é—rﬂetkr;&-rpba&l;dlmeﬂ,aexilchrboxyllc acid 2-amide 1-{[5-(2-methoxymethyl-

tert - but 4, 5" ] bithiazolyl-2'-yl)-am de
pyf'”{éa % § ) @Ié’%ﬁ Og‘ir@tyqﬂ} yrroI i di ne-2-carboxylic
A mlﬁorejofaﬂﬂﬂdéEOI(aMCafgdeﬂch 5-€2-hettaoxy methy -0 @intiGinrd-y1)-dnethyl-

. 1 is al ostan at_ro e r at. f or
thiazgh Y BIe ARG e L BRI RPN T Do 2B PAls B0 gRds f1s' RG) and
trieth§\ARes &b mr)@h blw an relr)es SMréd besh 1y for aseosRd TRE asRtion

chr omat ogr a- Ztmw thod A). Fractions containing
|

t he
mixturs 'Sse\fﬁpﬁlﬁt%d ?"é‘ﬂ %’Hﬂ%@)ﬁ?’fmtﬁY@Fﬁedé}h@S%ﬁﬁﬁé’ﬁ}%‘?%Gphy (MethOd B), the

fractiBf$ bééée@r’tﬁr%ugﬁtav\@a?ﬁn %@@&0 WS&E‘%@Hnge followed by
extracted 4X 2, the conbi ned organic |ayer

elution wifor M ialhrg mﬁghwa i %\@@Ofaﬂ@moétﬁ@er@@t@ah@tcwmmonla aashings
e
glveégfh‘é%tIEgSm;)b%f%g %Il&%@%M@ﬁg@)g an 4I dnd HPh%/gb/S

nut es M H 406
Exanpl e 38

Exagé&_ gQéEéj—?—r{é(t@ﬁ{ngr?ﬁ%ﬁqb :ngA&%gxy‘ﬁc gi:iﬁ%r-gﬂi)c%|1i-&5-ﬁ£{.2dfluoro-phenyl)-
pyrin_l'reihMyyl]—tFmeﬁhy]l-m%ztul-alz;d)}l-qmldé) yl)-am de] A m xture of
A mib O Rl B P T2 - By s my P Ydg 4 Vst

thiazdb2 @I@@mkga (30(RRS, 45 2-thetHytipyreclipnerBLardoxidic 2cidaantios yi 1 g) and

viottgfaing (8 &%) B B2l e ST s Bl b reiion

mixtUte i Svapbhed Qﬁ@fﬁeﬂl’burlﬂbd(bylF@ek@d%h'ab@bﬁ@n@ﬁﬁbraphy Method B), the
evaporated and the re ied by reversed E’H
%wed by

fractiops Bﬁ%ﬁeédhré’ﬁla? a(\f\?ékaH&P”A)E'Ut %@6 iS9ASNE BRE LPHTIAGE

elutidkPwith MIMEfhohee iR MhdtREhdt. %%%Bﬁﬂlbn ¥ ﬂme rﬁé!tﬁ@%l%te%’monla washings
partitioned between aqueous

givessipe tifle cag Py drpEpgigersplid. AS éMﬁlB‘pﬁéH %%éﬁ‘i @nqi Myldra39.
evaporated and crystallised from aqueous nethanol wth

a hot
Example 27 (S)-2-methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({5-[2-(2,6-dichloro-

benzyl)-pyrimidin-4-yl]-4-methyl-thiazol-2-yl}-amide)

A mixture of imidazole-1-carboxylic acid {5-[2-(2,6-dichloro-benzyl)-pyrimidin-4-yl]-4-methyl-
thiazol-2-yl}-amide (30 mg), (S)-2-methyl-pyrrolidine-2-carboxylic acid amide (10 mg) and
triethylamine (0.011 ml) in DMF (0.07 ml) is swirled at 40 °C for 18 hours. The reaction
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filtration to give the title conpound as an white

solid. Hplc/Ms (Method C) RT 2.42 mnutes, MH 411.8
wW@eahomBddo4110. 0. Exanpl e 39 PCT/EP2008/067859

(S)-2-nmethyl-pyrrolidine-1, 2-di carboxylic acid 2-am de

1-{[4' -methyl - 2- (pyridin-3-_gda

ylam no)-[4,5" ]bithiazolyl-2"-yl]-amde} A mxture of

i m dazol e-1-carboxylic acid

4'-neth i di n | am no) - bi t hi azol y] - 2" -
mixt e]is eNaPg teq_iéjjﬁ@w pIUI‘Ierd gy reversed ase clromatograph)y(Method B), the

fractioms pgssf&ttHWUgﬁ)érVéPiah(Edﬂm@ E30t®9$®ﬂ>8)bb| PEQ:aﬂmjngj@fo(lé\ﬁed by
and triethylanine (O

ng)
elutiafy with & amoaawm%be?oét@fa@wa&pn 9t Bermeingrolpgnonia washings

gived @Gk eBmpbidELa 'belgeré%nd W@Wéﬁb@@)m 585 ahd M-R 503.
conmpound precipitated from nethanol "and 30 water to

give a grey powder. Ms (Method D) M+tH 444.1 and MH

Exa@%?é;(ﬁf?—ﬁﬁﬁﬂpg-pﬁgolfdl%e ‘rllg dllcarbcg(yclg%? id ?rplgee‘llc{l[5 (2- |sobutél-

pyrintidia {4y e y-Shigzol-2ayl]-amide}

DR BB SO RA HeDp 0

amidBlKZ0 r’rl@) EB%IZI—r(léIhﬂJEIpZ/rrMLdIné}ZSJérbUmIIQ add enqn)dei (3 0 aneahdttgethylamine

o0 gvilyn BBFb op T By el eiior bbb foda T iepaben pyrorais

evapo#brte’dl and fheamhﬂé’d W }ev%medﬁphégé emoﬁ%.tdgrapl'(yg(mmlgod B), i’rﬂe fractions

I - 2- h i di 2- 0 I|c aci
passEbugT A bR 0as £ % 500116 S5 CartioR Totap ey 3 fion with 7
M antbnié Z mb)hanun Eeap&ancar @fQﬁe aiammheamﬂaamm&@ @Wes the title

mxture is rt, quenched by

ComRRMIFEsFHPRige éO'@a{Vl%@/!eé%ods'B) WHO‘W?’&” NYHCHS! - and
extracted with EtQAc. The organic phase |s vvashed
with a saturated sol ution of NaHCGO3,

dri
Exarung 28¢R$-3S)-Brrpeih b yaRbdiesn Ceticarapeic avﬁle'i @@Qeduﬁ5n(%benzyl-
400 | chr omat ogr aphy
pyrm? 5y }f\/g%—ln%fqﬁéﬂléﬁgé% ?rﬁ'?%ﬁ owed by trituration in
A miguzEooftimicaizeleridcarBoxitic efid [$Kebenavl-pyriaoidipedyor4 amethyithinze-2-yl]-

amidB 140 Moy 25 5 oM i MIEb S oA TG A
tneth&l@nmm Oy013Bm[) 2+ DMNE@©LA8yhE a:sysyl/ld@d o4l )G fD]t‘IBdhonFs43I' 1€ reaction

hi I | }-am de A.m xt
mlxtl}é{e hﬁg‘%\%&ppr%gf %r_w? meﬁg)[ulq{y?é ?é){/ gevgbsregwm)se (}rro%t?graprw (]Me(trl)ﬁd B), the
fractl&ﬂ@ba&eydlthmijgle a(\Giriap BEDABIut® 2CX 309 m@PSBE cartridige fmﬂdNed by
eIuthﬂdmtrt _9[85 Do onldaI |In%e1ﬁazr%l eE\;a%%Patlo 'of ghe mgﬂgnéllc ammorﬂg Washlngs

gives the title compound as a yellow solid. MS (Method D) M+H 437 and M-H 435.

Example 30 (2S,3S)-3-methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-{[5-(2-ethyl-
pyrimidin-4-yl)-4-methyl-thiazol-2-yl]-amide}

A mixture of imidazole-1-carboxylic acid [5-(2-ethyl-pyrimidin-4-yl)-4-methyl-thiazol-2-yl]-
amide (30 mg), (2S,3S)-3-methyl-pyrrolidine-2-carboxylic acid amide (13 mg) and
triethylamine (0.016 ml) in DMF (0.10 ml) is swirled at 40 °C for 18 hours. The reaction
mixture is evaporated and then purified by reversed phase chromatography (Method B), the

fractions passed through a Varian Bond Elut® SCX 300 mg SPE cartridge followed by
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20 m-) is stirred for 14 h at reflux and allowed to
cool. The resulting precipitate is collected by

wo pdovsttepoOn to provide 275 ng of the title conpORP208%067859
white solid: ESI-Ms: 338.2 [MH -. Step 40. 2:
4- Met hyl - 5-[ 2- (1- net hyl - cyclgpr opyl ) -pyridin-4-yl|-thi
azol -2-ylamne 25 A m xture of
N-{4- rrethyl 5-[2-(1- et hyl -cycl opropyl ) -pyridin-4-yl]-

eIutict}Wﬁ') 9 I\/éar@ og&?gg’rséﬁ]@'gfLﬁq(agﬁraalpﬁ%éh%)(rgétﬁg%lggm%@fie}washings
gived the tifilt tombSundhd & KEIbw S8lid3MS (Ve 0B M +Rl I78viRE M3 373.

cool, quenched by addition of a saturated solution of
NaHOOB and extracted with DCM The organi c phase is

§|3¢%4W3t5‘?3@n§tﬁ§'l VRbRdIn&9 Uit aBoRfiic aN%FiCQ%.deW {[@-%ethyl 5-(2-

ere and concentr at ed. he residue is

trlﬂuqrgmefhyélywd@r‘} Vie-thigrel-2\yid-apodel/ 080694

A mﬁ%\;ﬁ@é%’%&%ﬁ%@égggh%gmtﬁZé- - |flﬁ fo@'&%ﬁ;ﬁ%&ﬁrﬁ,&}’%4 yt) -4- methyl -thiazol-
2-yllﬁmwm@ﬁdng)a(sZSa%})e&-hmthmynr@l'rdlresz-cwsox;zm@cm e[rnmieu(m mg) and

B T T INE L T

mixturbiisseapotatyd hrdthenquritied b\'ﬁ re&emeﬂtphaee ohromatography (Method B), the

fractiéiﬁa ?)ae%sggtﬁ%uggg‘é}@ﬁé%gc;n?ﬁ%@) %,é)qgogghqrﬁgﬁcggﬁ(&ﬁ T,]c')llg'wed by

elutidr with 2M afrioplpih osgthanol LEdpetdtiah lofliveahethah dic(abdnforig washings

glve%thgiltlﬁﬁempowqqa%aygl pal Jdgﬁ/@n@eghcl%D CeHaA\H% a% JI\A.IIP413_

cycl opropyl) pyrl dine (Step 40.4) (500 ng, 2.36 mml)
-) is stirred for 3. at 10 100C und
Mééﬂ m%ﬂ M@P'@‘ﬂ% Pcﬂ)@ﬁb%“%a@fi 2-3{igR InEu(Hiprt- buty-

h A b0 Blaz8-2at Urdsed  sol ution of NaHCO8 and
pen?g erep a|rzou 21] aeg of celite. The filtrate is

A m'étxlter ﬁdm@@mlieﬂhcaabméc acifie-(Htegbbity- qﬁwaglé,r4rf§etwd§h'éaol -2-yll-amide
t I

(13 rﬁ?)f {sg?zeglethg[@;r?ﬁﬁ@gnztj%ééteeamé ﬁg I esi ﬁ gn{)ﬁl??? dn%(o 013

ml) is PMFc@d . Qeal) ig stoadmat wonoteatpecatanstfor 1§ DOV MBGHeadian mlxture is

evard i o 2yt st e B pgRredl e thioh gl &, gargg

evap@Eﬁ(ﬂbfh IdE e, fratidns cBttaiping@hel 15.0 minute retention time component,

nout SRR RN SIET Wharls PRY BRIl B0 LAY B ARG AU RE te
complun@)as(a38fourgss glagd. MB8GMEthodE )aRTd2 POBiButes, 00+ HE01 2. ahdl M-H
3996;“”’ 1.1 eq) is heated to 120C, stirred for 15 mn,
owed to cool, quenched by addition of a saturated
solution of NaHCO3 and extracted with DCM MeCH (9 1,
v/ V) phase is with g saturat

Exartolé 03 B AR P T CRUSSERIC PR s Bide e tert outy -4

thyPRoEBikigs:&@d-2Ihani®si due is purified by silica gel
meh@[?% Ic(?}gna?I)Lra&?w ( Hex/ Et OAc 335

A m'ﬁgr%@f imiazeleti-ear @Wﬁ@@ﬁ'é (&ﬁerhb%‘_‘l 46’0\?"6&"’2[4 %g@th@(’l}ﬂ% -yl)-amide
(139 Eﬁ%’_ %g%@éﬁp%{r%Wrgohﬁng‘? -LarBExyTE Boit b€ M3lhg) dcGriefylamine
(0.14 ml) in DMF (2 ml) is allowed to stand at room temperature for 18 hours. The reaction
mixture is evaporated and the residue purified by reversed phase chromatography (Method
A). Fractions containing the 12.3 minute retention component are evaporated, aqueous

NaHCO3 added, and the solid formed is collected by filtration washing with CH2CI2 and
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Step 40.5: 2-(1-Methyl-cvclopropvl)-1 H pyridin-4-one
A m xture of 2-(1-nethyl-cyclopropyl)-pyran-4-one
W@ 3100080604 6) (440 ny, 2.93 nmol) and a 30 30%PEERHOS067859
sol ution of anmoni um hydroxide (100 m-) is stirred
for 1 h at reflux, allowed_gpa cool and concentrated.
The residue is purified by silica gel colum
chromat ography (DCM MeOH NH3aq, 94:5:1 - 92:7:1) to
Wateg&fry%tam%%%n mo;_@tgpr}glst[ek ﬁthlq]oe +g|8§ %gtltlgg)%m%ﬁzgcléggggﬁﬁﬂhite solid.
lecM\@s ?\@&96@& R4, M@E@&Wl—%@é%ndﬂﬁﬁ 4ogen 40. 6:
Met hy cyclopropyl) pyran-4-one A m xture of
1 hydroxy 5- met hoxy- 1- (1- met hyl - cycl opropyl ) -penta-1, 4

Exam%é a9 (§SQ@§«4(?§H%RP/ p'?rrél@jlr?e) 1 thgb&ylléa&dmbeqq@z @:rtabutyl 4'-

in tol uene
methy - T Ibithigenlyl- 214')-ﬁf’ra<ie]rt and concent rat ed Purl f| cation

A g Rapgsb ot 68 (S5t S MR BI AR 2 amie
(139 mD@@rﬁS)&bher&dpﬂmlidme ZESiIrboAsiic adig Bid¢ MBHhg) andR=iethylamine

(0. 1 %{ (%%I? egpoav%d tc-)r L’tgnd R{ room feg‘h eg_'&r)é/fg %Aﬁwr%: 'Me‘ reaction

mlxtLike hiyei\rap)o;atéd aed thexygsitiué punifieidhyl reegrsbd phawd:r)rememgaaphyl(Method

A). F&%%'BW g%nq?lgmg tE‘%/[I) Z dm@g%?re&egr grt) P%rﬁp%Qeniare %vapora&}eéj partitioned
betwﬁgdi g@ﬁw@ NE}&HCEIDC% anggw@z &x_t‘l‘hct_e&&XrUHQCIZZtheq;))mbi‘hle'ﬂl'dEganlc layer

i er mn stjrri t - 7 a solutio
evangigd i fryplelised BprasiinaesebBRoS eedhe i bafed i whie
solid( EpléMIY (M&AoIEPRIT 1.66 Ainutdd: M++0B091B ahdiNsHambdegd. The

resulting mxture is al lowed to warmto rt over 2 h
and quenched by addition of a saturated sol ution of

Exa Hjﬁm (23 HE)- Bswyagii?lb@ﬁow&@ﬁ Vh&HEIRyIid BEid XxanRrentiateedoutyl-4*-

xture I s extr ed with Et20. The organic phase is

methybldHallithipzay - V'ﬁr@”‘ﬂ@]*"'ﬂoﬂwcﬁ@}e dried (Na2SO4),
A md‘(th{et @frlﬁlgja?&g ?&ﬂ %@El@‘b tdhBulyePl ?E%)ﬁ(yl'é?,%?ﬂw&z!oﬁﬂ?%)-amide

I ca romat ogr aphy
(37 na®); &S, 3%) &hydrowy-pyredidigect-carhexyic ecid amide 6iinmghend iethylamine

(0.0327%&%@5'(@ rﬁﬁfiawgg?égos%én%% JEﬂ)Fﬁ te;ﬂpgl'*atlﬁfe for RB i:'i)’(?urs. Following
fiItratﬂonl\AndgMapo&atibbpf ﬁlpaawbnbﬁmt.jare pivificaticlebyAcnystetlisationadfom aqueous
methéﬁéﬁm%ltp ¥|@ F(gro r(ljeacfgar ?T I?drﬁ%lc?%%](%od%o%%pmmutes
M+Hi409@HABMBA0®H) 1s stirred for 4 h at 70 C. The

reaction mxture is concentrated to afford 11.8 g of
the title conmpound as a yellow oil which is used

xariplé 36 uas) Qurﬁdthﬁrpypuwdﬁe ¢atd|mbo>&x@aabe drlide 1-[(2-tert-butyl-4'-methyl-

rrolidine-1,2-dicarboxylic acid 2-am de
4 51%@@@' B Serifony - 30

A miRMFd @thmrd‘ézdlleh -Garb B b!bcitjgt@@rﬂbutgpﬂld1etﬁyﬂ[ﬂ,%hbiW%zolyl-z'-yl)-amide
2009/ 080694 PCT/ EP2008/ 067859 . . .

(70 mg), (S)-2-methyl-pyrrolidine-2-carboxylic acid amide (28 mg) and triethylamine (0.07

ml) in DMF (1 ml) is allowed to stand at room temperature for 18 hours. The reaction

mixture evaporated and the residue purified by crystallisation from aqueous methanol to

give the title compound as an white solid. Hplc/MS (Method C) RT 2.57 minutes, M+H 407.9

and M-H 406.0.
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-97- NYH/ NN O ONHZ N The title conpound is
prepared in analogy to the procedure described in
waEx@opsw#i0 but with the foll ow ng nodificati PCIEEP1008/067859
Exanpl e 40, the reaction mxture is stirred for 14 h
at rt. In Step 40.1, the reaction mxture is stirred
for 4 h at reflux. In Step 1.2, the reaction mxture 5
is stirred for 2 h at 85C. In Step 1.3,
chLorg-2-(1-neth yridine (Step 41,1 ,
Exartle 42 48 R Sy el die it G eondY epth & gt (3 b4
methgﬁg%]b-[ﬂnbiclﬁ\%@wy-@% EtSI MS: 386 1 [MH+ TLC Rf =
: e
A mm.tuwfomtsiazoléy1c¢afp@>@/p9 BCIﬁ;ﬁgwt@ﬂ h@tyl 4 anethd-¢ dilbithiazehd mbhamide
(60 Héé) PEPaL @%e@rﬁﬁB{n‘{%lﬂgwe@cérbgﬁﬁubfa'cfaaémeél (ﬂf m@) Qﬁ@ﬁf‘e@r{‘%eﬁnme

cribed in the Titeratur
(0.06nn!) By DMFFollirmials alfowerd daatand @m@nsteﬂwerths‘so 18 Bo)urSMEreactlon

mlxtuﬁfré E‘H&Eré&’gp@g\é&%ﬂ@?gﬂgm&eﬁkgﬁg ﬁhﬁﬁeo( t%/l%%rgsrgg -BHES? &rQrgmatogra-

ion
phy (@stinbq A)?S@)ctlsus pedaioimgdhe 45 Shhioptepptantom eomponent are evaporated

partitlgéln%a%% 69(—{ éjqﬁjeg)gs ﬁgﬂp(ﬁ%@*@ﬁ%p %n extﬁeﬁor o?% GHz Cel2 '(Aéé g%mblned

organib lay2P emmirated and addédlisad dom sgqueolll meﬂwmﬂ toogiverthet titleecompound

as an fni R B s et KT 2B miBtied i Py S0 ik hde.o.

NH4.Cl and extracted with Et20 (2 x 100 rTL) The

Exa o0 %ﬁp%ﬁ‘ﬁ{_f uo?qj\p\ﬁ%g% GM( @g&%ﬂﬂ{%ﬁf@ deafl]é(% teg butyl-4'-

meth@p qs%][jttmai&yll 2'-JQakiige]r esi due di ssol ved | n toI uene (100
sol ution of o-chloranil

A mnétéwe (pfﬁm@agglpéq C%@Q};{h% godid jgrt pgtyle\ﬂd'@q;hyl-[-ﬁé]blwéag@{yl gnyl) -amide
(60 rH@)X(M @R) @-{/I@(Sr’o[ B lidiRs- Z%rﬂbx?ﬁc 8did afmif @9 n‘ig? a@i@trlethylamlne

tion of agueous sol i on of

(0. OGNaO}m QME flimb eraigwed rt@af@hd at fretn t@fnn%aturtee‘or WlbOlUBgB”rﬁ kgaction
mlxtdr@ f Itefrécpg?\& Q\?a\k{orittaa 3&@ 3Hesre‘§ﬁﬁg ot 6& rlé%gr %3%8?1

ex racted A)a ueou outlono
chromatogsapht()(Mem Aohmizichierts @cnltaimlog ltheey €7.8 mamge h)@Lentﬁore@nm;)nent are

evap%%? Cot%gt &%Fe&?ﬁé%%%ﬁ%%liéo%% 3):88ﬁ%‘§j cHSH é%!?r% ted 3X GH2CI2, the

e organic p ase’l s
comMe@amctlzhdeEthcﬁ@tediahd cryghtalksebd (fkdar? S ous fmdthanad evithrach ot

e B s R e B P g & 242 e,

M+Haf 1A B shdM3521@00f the title conmpound as a

Example 39 (S)-2-methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-{[4'-methyl-2-(pyridin-3-
ylamino)-[4,5']bithiazolyl-2'-yl]-amide}

A mixture of imidazole-1-carboxylic acid [4'-methyl-2-(pyridin-3-ylamino)-[4,5"]bithiazolyl-2'-
ylJ-amide (115 mg), (S)-2-methyl-pyrrolidine-2-carboxylic acid amide (42 mg) and
triethylamine (0.10 ml) in DMF (1.5 ml) is stirred at room temperature for 3.5 hours. The
reaction mixture is then evaporated and the title compound precipitated from methanol and
water to give a grey powder. MS (Method D) M+H 444.1 and M-H 442.2.

Example 40 (8S)-2-Methvl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({4-methyl-5-[2-(1-
methyl-cyclopropyl)-pyridin-4-yl]-thiazol-2-yl}-amide)
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WO 2009/ 080694 PCT/ EP2008/ 067859 -98 colorless oil:
ESI-M5: 154.1 [MH| +; tR= 1.41 mn (System1l); TLC Rf
WOE2@98%60DCM MeOH, 9:1). Exanple 42 PCT/EP2008/067859
(S)-2-Methyl -pyrrolidine-1,2-di carboxylic acid 2-am de
1-({5-[2-(2-fluoro-phenyl)-_da.
pyridin-4-yll-4-nmethyl-thiazol-2-yl}-amde) NYH NN O
(O?NH2 N F The title conpound is prepared in anal ogy
to the procedure described in Exanple 40 but wth the
followi ng nodifications. In Exanple 40, the reaction
mxture is stirred for 2 h at rt. In Step 40.1, the
reactlon mxture is stirred for 3 h at reflux. In Step
N4 0-2-(2-fluoro 10 phenyl)-pyridine (Step
.d and the reaction mxture is stirred for
at 160Ch fitle conpound: ESI-MS: 440.1 [MrH + tR=
.85 mn SyNdt.em 1); TLC. Rf = 0.36 (DCM MeOH, 9:1).
tep 42.1: 4-Chloro-2-(2-fluoro-phenyl)-pyridine 15 A
1 Xxture of 2-fluorophenyl boronic acid (141 ng, 1 mol,
.2 eq) in EEOH (1 nm-) is added to a m xture of
4-chl oro- 2-i odo- pyri di ne [ Choppin, S.; Gos, P.; Fort,
EtsNY0,11Eumlofkédh mhoelr Bizlq) &f addadgtars sol themofsitnidazoR00-Earboxylic acid {4-

mett s R B3R o P R et VS A BRI arbfE; (e 40.1)

(94 M Q.28 mard I dnd (S)-36nd§ltﬁp|prrnéluﬁﬂ<&l-l2\@artbdeE’cOa¢@bm&fw(lr(térmedlate 1) (54

an a on at nps ere., The_rea
mg. ?‘n8>l%mPL ]és)eét'f‘w@'e (b ebaf‘éfgoiP %moéP'i‘%eEh? Beaé’h%ﬁ‘ mixture is
stirrdldOfof 6 ,h @tuerw@adhéwbﬁdddutm)roaf karursiad woRtiesl osRhHCORRINGfextracted

d _extract th Et Th h
with (RGOS APGFa1% HASBPBUN B Yo IRACERULar, PLaHCDS, drie

(NazéUﬂzsﬁ%}ed faddt Qfoﬂ@erﬁfb@ecﬁoﬁﬁémésﬂiu%d is T;BlﬁlfléGS b@usllidsS gel column
purified b% silica col unm chromat o

chrol plograhBABEMIMBOE 6. 2)9476). Kipwed DY ARUGoRM EHE to affped 73 mg of

the tﬁl@f%ﬂmnasas% vihitehidii§, §§I M@ 45@5'1 [Mi {20@01 Ry M+b[l4$ (DCM/MeOH
) mn (System 1); 7 (Hex/ Et OA

91)9. 1). V\o 2009/ 080694 PCT/ EP2008/ 067859 -99

Step 40.1: Imidazole-1-carboxylic acid {4-methyl-5-[2-(1-methyl-cyclopropyl}-pyridin-4-vl]-

thiazol-2-yl}-amide

A mixture of 4-methyl-5-[2-(1-methyl-cyclopropyl)-pyridin-4-yl]-thiazol-2-ylamine (Step 40.2)
(211 mg, 0.86 mmol) and 1,1’-carbonyldiimidazole (210 mg, 1.3 mmol, 1.5 eq) in DCM (10
mL) is stirred for 14 h at reflux and allowed to cool. The resulting precipitate is collected by
filtration to provide 275 mg of the title compound as white solid: ESI-MS: 338.2 [M-H]'.

Step 40.2: 4-Methyl-5-[2-(1-methyl-cyclopropyl)-pyridin-4-yl]-thiazol-2-ylamine

A mixture of N-{4-methyl-5-[2-(1-methyl-cyclopropyl)-pyridin-4-yl]-thiazol-2-yl}-acetamide
(Step 401.3) (565 mg, 7 mmol), a 6N aqueous solution of HCI (3 mL) and EtOH (15 mL) is
stirred for 3.5 h at 85°C, allowed to cool, quenched by addition of a saturated solution of
NaHCO; and extracted with DCM. The organic phase is washed with a saturated solution of

NaHCO;, dried (Na,SO,), filtered and concentrated. The residue is purified by silica gel
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Exanpl e 43 (S)-2-Methyl -pyrrolidine-1, 2-di carboxylic
acid 2-amde 1-{[5-(2-cycl obutyl- pyrid

WO 20044081694 4- net hyl -t h i azol -2-yl | -am de} NYH PCIMEP2008/(57859
NHZ N The title conmpound is prepared in analogy to
the procedure described in _kpganple 40 but 5 with the
follow ng nodifications. In Exanple 40, the reaction
mxture is stirred for 18 h at rt, diluted with EtOAc

and, H2O, and extr h Et CAc. 40. 3,
CO'“’P%&EEQ’%"WR% %C'ﬂﬁ\ﬁ (g'f"l ?beﬁ &¢) to Efffoéés 3%@@ Ofc%ltlé'ﬁ compound
as a Jellow sglidneshiviet 24 1 amdHR . cfr /< @aedDEmMeoR, 1pad of

celite and extracted wth Et OAc. After drying and
concentration of the organic phase, the residue is

StepRiar3: IN-dmBiy 5 13- ABIHY Ry T RP- pvlrlﬂlnsi ARt oR2-yi BRetamide

reactron mxture 1s stirred for h at 80C. 10 In Step
40. 7, 4rrethoxy3buten20ne|n THEIS added to a

A mlﬁzt‘&lre?j E27a%9an’ﬁ éHW@tHﬂF’*ﬁazoﬁa‘e s n2 &hm Nﬂ%ﬂ%ﬁ%”’ carbonate

cyc utyl car or | E s a de
(1.54r gatt’ 2 ammokri2xeq)r ﬁl leg- talltylmimcthmwm ted@ifuproberaée (1387 Mg, 0.47 mmol,

t d: -Ms: 40 ot j
02 4, (PR, odte” 87,y D iR 8 1§85 3o 1-methy
Cyclobﬁ)rﬁiéa]ypdieelmtep 40.4) (500 mg, 2.36 mmol) in DMF (10 mL) is stirred for 3.5h at
i di n rbox

1000&?%"&“% ﬁgﬁ{ Pn g résop%fre T@PW)E}% t%;(/‘g Plo8Y¢ (fh)e%ptgaﬁl (gd t20n 8? §%aturated
solutian-cf-NdHG @ harazfiter@d shrpughng deg of\bétite. /ThNiltrdie @ ddtbActdy with EtOAc.

The iBals e doBBsioNtT ARERRas SoboRar NaBEdy el ip-S04), fitered

and f &drcemiratgd NOTHe i regitiuoONss dumﬂ&ztaapl 8ilidd, gélh@oru&apwrmnatography
xturels irred for

(DCNYMe@H. o0 wr éé 1tfctﬂéorgﬁ&f?m@o?%ﬁdlﬂsﬁ%gemawt%"@v gpld: ESI-MS:

2881[I\/|J3t|]ep1'|_@|:§, d.5® (DecpAsdo@:nj. xture is stirred for 4 h
at reflux. In Step 40.2, the reaction mixture is

stirred for 2 h at 100C. In Step 40.3, the reaction

StepH04: UL Brohd-2H-Fe8I-ERloptopVI Bbyridf@C. diluted with
Et OACTHZ0, and extracted wth EtOGAc. After drying and

concentration of the organi c phase,
A mixture of 2-(1-methyl-cyclopropyl)l-1H-pyridin-4-one (Step 40.5) (330 mg, 2.21 mmol)

and POBr; (700 mg, 2.44 mmol, 1.1 eq) is heated to 120°C, stirred for 15 min, allowed to
cool, quenched by addition of a saturated solution of NaHCO; and extracted with
DCM/MeOH (9:1, v/v). The organic phase is washed with a saturated solution of NaHCOs,

dried (Na,SQ,), filtered and concentrated. The residue is purified by silica gel column

chromatography (Hex/EtOAc, 95:5) to afford 335 mg of the title compound as a yellow oil:
ESI-MS: 212.0 / 214.0 [M+H]"; t.= 2.39 min (System 1); TLC: R¢ = 0.23 (Hex/EtOAc, 9:1).

Step 40.5: 2-(1-Methyl-cyclopropyl)-1H-pyridin-4-one

A mixture of 2-(1-methyl-cyclopropyl)-pyran-4-one (Step 40.6) (440 mg, 2.93 mmol) and a
30% aqueous solution of ammonium hydroxide (100 mL) is stirred for 1 h at reflux, allowed
to cool and concentrated. The residue is purified by silica gel column chromatography
(DCM/MeOH/NH;™, 94:5:1 — 92:7:1) to afford 333 mg of the title compound as a yellow
solid: ESI-MS: 150.0 [M+H]"; t,= 1.25 min (System 1).
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WD 2009/ 080694 PCT/ EP2008/ 067859 -100 the residue is
purified by silica gel columm chromat ography
W@ blmh&c@Ac, 1:4). In Step 40.5, the reacti onPEI/EP2DE067859

is stirred for 2 h at 80C. In Step 40.7,
4- met hoxy- 3- but en-2-one (5Qggmmol) in THE (100 m-) is
added to a cold (-78C) solution of LiHVDS (1 Min THF,
100 mM-) in THE (200 nmL). After 30 mn,
1- met hyl - cycl obut ane chloride (Step 44.1) is added and
the 5 reaction mxture is allowed to reach rt over 18

Steplt0.6t it 1aviewpRIYBEiopESoyMa-4-4d¢. 1 [ MEH +; tR= 2. 72 mn
(System1); TLC. R = 0.13 (DCM MeOH NH3aq, 94:5:1).
Step 44.1: 1-Methyl-cycl obut anecar bonyl chloride 10

A mikErd 'df' - @@W@%et%x?ﬁe(ﬁﬂﬁ@tﬂyﬂd}cl%?@p?g-beﬁ% 1 B%ien-3-one (Step

roce ure described in

40. 7)]_(_1|:ﬁ37t &a-9 ayedlband ’éﬁéégpb'@l*yln cmagl. e@dwt(plﬁg]e @0 mL ) is stirred for

14 h%%%lcgé]cerwlaée Ere |€'§“on &QMI&,@: ByP8ifea def 288 diShatography

(HeX(FspAzr (i hyBJmnfoud&esj Aﬁ%mg 2f the tilbsrybpenches ¢ edasdlide ESI-MS:

151. iLLM (tZyF%‘é%ﬂgéi/st%,j)dm? %-3(/55 W&Sﬂéﬁ%o Hh‘?] e

conpound is prepared in analogy to the procedure
Ex 4

s{lrred for 16 h at rt 20 quenched by dllutlon mnth
Et OAc/ H20, and extracted with EtOCAc. In
LHMRS6IMOR Tt 88 énl-s2 $0) fs @gded dropwiseyto @eFCP'M 78| ﬁ SP'é'EO” of 4-

methﬂ)Qy—% buftéhezfoﬁé% BORL, rgsnh.%rs 2ied) ¥ THE @sbd @L). Arler 8130 m|n stirring at -
I n ep 1.3, | or o- 2-i sopropyl - pyri di ne ( zgf
78° C4e spjutlp@, 0u§é’@ietth%C|Pé@@?F‘éﬁ@”PﬁW{ inerl &s(Steg #0.82(P- 198, 4 mmol) in

THFB@@) nlrl_5)0@ a&jdégutﬁ% %shnmgtrﬁ&ﬁ]reﬂg allBREd Q§t\§/ﬁgr{ & iblidt 2 h and

After concentration o organi c
quenshed by agigision eb# @a@ratgd eglutlon etiNbyCls THF dairafedved sindgmvacuum. The

conc Ry ORI BFAUEECDE i85 T S SRR e
150 mLQ, died (m(ﬂﬂbwdéam _CQl_zlr.;esﬂmje_d. Sthepregilug :is ‘ourified by silica gel
colurtn %mo%acfé&ébﬁ}pﬁ-ﬁe%tb'ﬁ@lﬁ !Od'—>n§5:5) to afford 5.68 g of the title compound as

a yellow oil: ESI-MS: 183.1 [M+H]"; TLC: R; = 0.32 (Hex/EtOAc, 9:1).

Step 40.8: 1-Methyl-cyclopropanecarbonyl chloride

A mixture of 1-methyl-cyclopropanecarboxylic acid (10 g, 100 mmol) and oxalyl chloride
(10.49 ml, 120 mmol, 1.2 eq) in CHCI; (80 ml) is stirred for 4 h at 70 °C. The reaction
mixture is concentrated to afford 11.8 g of the title compound as a yellow oil which is used

without further purification.

Example 41 (S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-{[5-(2-cyclopropvl-

pvridin-4-vI}-4-methyl-thiazol-2-yl]-amide}
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WD 2009/ 080694 PCT/ EP2008/ 067859 -101 The title
conpound is prepared in analogy to the procedure
walemwensdsed in Step 41.1 but using isopropyl "TERCEEP2008/067859
chloride (2Min THF): ESI-MS: 156.0 [M+H +; TLC. Rf =
0.32 (DCM. 5 Exanple 46 _g7.
(S)-2-Methyl -pyrrolidine-1,2-dicarboxylic acid 2-am de
1-({4-nmethyl -5-]2-(1-
trifluoronethyl-cyclopropyl)-pyridin-4-yll-thiazol-2-y
I N;fHNde)N H/ NN O ONHZ C F3 The title conpound
[ r

T e@p/re 7J,n anal ogy to the procedure described in

anpl © 4048but 10 with the follow ng nodifications.

n Exanpl® 48 the reaction nmixture is stirred for 14

at rt. In Step 40.2, the reaction mxture is

tirred for 1 h at 85C and extracted wth EtOQAc after

tng quenched. In Step 40.3, the reaction mxture is
stirred for 2 h at 120C. In Step 40. 4,

The fifle cainpblingt iseprapared (i2.a55logy. tpdre prookdwt depeiikfichindExamele 40 but

with gq%l f?ﬁ(g/gnggr}c}d?%ﬁﬁ%s\!g%% nglg e‘]-)g)ferﬂ'](ai%:tieg |onn?nEJtLEEz %Ajétﬁ foF 14 h at rt.

In Stbenﬁg theenea biéxh. mb(turéSiseqjirtbﬁ fdi04 b at tdflexr lesiep 612, thexteact®on mixture

s stig ¥ & 8t 0 ctedy o At T Saulivialciopiopyirauiqing (Siep 411

is usé@.ah) the resmtion mixttilesis GOMpd (ord h BSISWE. T dBhdot] BSI-MS: 386.1
[MH—B?TI')L_%: %gz Q%D(BW/W@Q)QHJLC Rf = 0.30 (DCM MeCH,

1-Trifl uoronet hyl - cycl opropanecar bonyl chloride The
tit & onpo nd |s re ared in analogy to the procedure
i usi ng
1- trlfluoronethyl cyclopropanecarboxyllc acid. 25
nmple 47 (S)-2-Methyl-pyrrolidine-1,2-dicarboxylic
The gt@ @orgp%ddg pf[ep(a{qp_ morfypg ;o] ?gnqdzflcgtlg] of a procedure described in the
Ilterawréf[leQﬁr% b. 13- divart Syl - 8t slidraP Yok 'Cﬁgéhlé'OHelrmétW 8?%%\2{&0, 4410-

|'}-am dej WD 2009/ 680694 PCT/ EP2008/ 067859
4411)0. NN

Cyclopropylmagnesium bromide (0.5M in THF, 100 mL, 50 mmol, 2.2 eq) is added in one

Ste

portion to a cold (-78°C) suspesion of 4-chloropyridine hydrochloride (3.4 g, 22 mmol) in
THF (68 mL). After a 10 min stirring at -78°C, phenyl chloroformate (2.76 mL, 22 mmol) is
added dropwise. The reaction mixture is stirred at -78°C for 15 min, allowed to warm to rt,
quenched by addition of a 20% aqueous solution of NH,Cl and extracted with Et,0O (2 x 100
mL). The organic phase is washed with a saturated solution of NaHCO; (50 mL), dried
(NaxSO0,), filtered and concentrated. To the residue dissolved in toluene (100 mL), a
solution of o-chloranil (6 g, 24.2 mmol, 1.1 eq) in glacial AcOH (50 mL) is added. The
reaction mixture is stirred for 14 h at rt, cooled to 0°C, basified by addition of a 10%
aqueous solution of NaOH and filtered through a pad of celite. The organic layer from the
filtrate is washed with H,O (20 mL) and extracted with a 10% aqueous solution of HCI (3 x
25 mL). The combined acidic layers are basified by addition of 20% aqueous solution of
NaOH and extracted with DCM (3 x 25 mL). The organic phase is washed with H,O (50 mL),
dried (Na,S0Q,), filtered and concentrated. The residue purified by silica gel column
chromatography (DCM/MeOH, 1:0 — 99:1) to afford 0.951 g of the title compound as a
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O ONHZ CF3 The title compound is prepared in
anal ogy to the procedure described in Exanple 40 but
wowdob/ogdses f ol | ow ng nodi fications. I n Exanpl e BOI/EP1ve8/067859
reaction mxture is stirred for 14 h at rt. 1In Step
40.2, the reaction mxture_.gg.stirred for 1 h at 85C
and extracted with EtQAc after 5 being quenched. In
Step 40.3, N-thiazol- 2 yl -acetam de is used. The
reaction nixtur irred for 2. t 120C,
colotsa 4SS - BB o o aSyed Ui Pl 0 85 [P GMMeOH,
)830 and extracted wth Et OAc after being quenched. In
Step 40.5, the reaction mxture is stirred for 1 h at
65C. In Step 40.6, the crude product is not purified.

Exan'uﬂe %E?Q) ﬁ gbéeqhvl %v&olﬁr#er lI f2 df(?a[rﬁ)o&hgamgb% B¥|1 (@5 P&O(ZOI‘R%lro phenyl)-

rnrorrde c COImpou

DvrldEﬁl-vﬂ/B mdtﬁLﬂllakNHQ-ﬂ/HI-anﬁdE# 3 25 m n (System 1); TLC Rf
= MeOH, 9:1). Step 47.1:
r| | Upr o- 2, 2-di met hyl - propi onyl chloride 15 The

und is prepared in analogy to the procedure
escrlﬁéd Step 40.8 but using

3, 3-tri%1 ubfo- 2, 2- di net hyl - pr opi oni ¢ aci d. Exanpl e
48 (S) - 2- Met hyl - pyrrolldlne 1, 2-di carboxylic acid

-am de 1-({4-nethyl-5-]2-(1-
| uor onet hyl - cyclobutyl) pyrid
4-yl | -thiazol-2-yl}-amde) NYH / NN OONHZ N

3 20 e title conmpound red a
The ’t‘cﬁ”ec%?w&gu? gregagdrin %Ea'oghméia %%HE? ‘ﬂﬁﬁc” ‘Wa 'ﬂ"?g%éﬁ&)?e 40 but
with fh@l fbHBMW@rrimmbéth&@t ln%mdlmﬁxtﬂarpéaﬁméﬁ)m.itb.% i§ gﬁ@éd A2 hatrt. In
ture is stirred for 18 h_at

Step O L tHOFPRITHMBRP F‘E%i'r%ﬁ‘ﬁd‘oé%raé&f@d WSt E‘J@i@l 41°h"°$‘? -épf2-fluoro-

phen@@fp%rrldlhg?St%%&@tﬂ)@dqusé@ AdURE résx:tish Mikt8@ i Qfirrdd for 2th at 150 C. Title
e reacton mxture is stirre

2, th
compayndpERI-HS: iﬂ)@)t[Mstha @& At (©usiem h: D Bt @B%@CN&ME}OH
1)quenched In Step 40.3, the reaction mxture is
‘'stirred WD 2009/ 080694 PCT/ EP2008/ 067859 -103

Step 42.1: 4-Chloro-2-(2-fluoro-phenyl)-pyridine

A mixture of 2-fluorophenylboronic acid (141 mg, 1 mmol, 1.2 eq) in EtOH (1 mL) is added
to a mixture of 4-chloro-2-iodo-pyridine [Choppin, S.; Gros, P.; Fort, Y., European Journal of
Organic Chemistry (2001), (3), 603-606] (200 mg, 0.84 mmol), PdCl,(dppf) (18 mg, 0.025
mmol, 0.03 equiv) and Na,CO; (2 M solution in H,O, 1.68 mL, 3.36 mmol, 4 equiv) in
toluene (2 mL) at 105°C, under an argon atmosphere. The reaction mixture is stirred at 105
°C for 1 h, allowed to cool to rt, quenched by addition of a saturated solution of NaHCO3;
and extracted with EtOAc. The organic phase is washed with a saturated solution of
NaHCO;,, dried (Na,S0O,), filtered and concentrated. The residue is purified by silica gel
column chromatography (Hex/EtOAc, 1:0 — 97:3) to afford 127 mg of the title compound as
a white solid: ESI-MS: 208.1 [M+H]"; t.= 4.66 min (System 1); TLC: R; = 0.27 (Hex/EtOAc,
9:1).
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for 6 h at 120C, quenched by dilution wth Et OQAc/ H20,
filtered through a pad of celite and extracted with
wER@ososhyn Step 40.4, 1, 2-dichl oroethane (2. 26PCL/EP®NS/067859
mmol of pyridin-4-one) is used as the solvent. The
reaction mxture is stirreddgar 1 h at reflux and
extracted with DCM after being quenched. In Step
40.5, the reaction mxture is stirred for 1 h at rt.
%tl,on m>|<tur |s stlrre for

.n y - =
pvndirﬁ4-@ﬂ-derﬂet‘h‘)l tﬂlaQ@ILZivl m SO' ution of Li HIVDS in THF.
After 30 mn, I-triflTuoronethyl- cyclobutanecarbonyl

ep 48 1) in THE is added and the reaction
re [ allowed to reach rt over 18 h and
actoed th Et OAc after being quenched. Title
—oonpound:© NHzl\/B 468.1 [ MtH| +; tR= 3.16 nmin (System
; TLC. Rf = 0.21 10 (DCM MeOH NH3ag, 91.5:7.5:1).
tep 48.1: 1- Trlfluoronethyl cycl obut anecar bonyl
oride The title conpound is prepared in analogy to
the procedure described in Step 1.8 but using 15
The ﬂ‘tTet 6drﬁﬂdﬁ95%ﬁetﬁ¥}ed9¥%h5’l%'% fHRe r(l%é)élmé (‘Pes%ﬁbé’d r’i’\"@(ample 40 but

st |rr|ng reaction mxXxture for

with Ebeéﬂ%mmnglmoaﬂapat@nﬁewﬁxaw Y th@l"‘?ﬂ@l@n mndur@as Etﬂ’k@d fog 18 h at rt,

. i {
d|Iut(%o§\}(\:/ﬁ10E¥C%%Ey?r‘?d %y(élag} H!a&ﬁ F]WOEtOﬁ\C In | azo|3 H1e refctlon ralxture is
stirred)for Nividt 1200C, copled diEd \NtrdﬁtOAgDaﬁmdz@ |ft|tBE8ddmel9tl rcpadsof celite

and %{Erea%?e{d%%ﬁ lAﬂge/?]llyﬁ“lﬁ ﬁotféﬁg%rﬁﬂagloﬁgg g%ﬁ Qsei ;[]he residue

is puEE‘o'(ahw Eltut@tlort |heEtiCEde|te1n4015xthel readtisn smxtﬂreed sfimed o8 1H at 80°C.

In Stgé(#pgcfl-é@eqﬁ? gyta}é—gqcl)r%%ultnl |S£§%Egﬂc?§‘%élla‘(2(g7_8°epgolution of
LIHMDS imOFHIF. méteh;zt) -ntnhll@Ek@buﬁr}cy!ft)onplyd‘rildﬂde-iﬂ:I'yllF]is aydddidibameaction
saegar nletdrl CE]SL ep glg is used and 25 the reaction

MIXIE & (‘-5" 40 Lgqoh,rLaver h at reflux. Title conmpound:
Title ESMpdrid: £51-MS: [48BH] [M+H] RE,=32. .88 mitd (BysRS I BMLE) R, T037 Rf

= 0.14 (DCI\/!I\/EO—I/NHSa "94: 5: 1). Step 49. 1:
(DCM/JV[GQF(/E A 415101 ket hyl “t hi azol - 5- yl)-pyridin-2-yll-cyc

| opr opanecarbonitrile WO 2009/ 080694 PCT/ EP2008/ 067859

Example 44 (S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({4-methyl-5-[2-(1-
methyl-cyclobuty}-pvridin-4-yl]-thiazol-2-yl}-amide)

NYHN
\SZ]/

iy

Z

The title compound is prepared in analogy to the procedure described in Example 40 but
with the following modifications. In Example 40, the reaction mixture is stirred for 18 h at rt,
quenched by dilution with EtOAc and H,0, and extracted with EtOAc. In Step 40.1, the
reaction mixture is stirred for 4 h at reflux. In Step 40.2, the reaction mixture is stirred for 2
h at 100°C. In Step 40.3, the reaction mixture is stirred for 3 h at 100°C, diluted with
EtOAc/H,0, and extracted with EtOAc. After drying and concentration of the organic phase,
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-104 A m xture of

{5-[2-(1-cyano-cycl opropyl)-pyridin-4-yl]-4-nmethyl-thi
W@2zmbAoeyd } - carbamc acid tent-butyl ester (SPEPEEDIL)67859

(295 ng), DCM (4 m-) and TFA (1 m-) is stirred for 2

h at rt and then concentrayggl. The residue is

purified by silica gel columm chromatography 5

(DCM MeOH/ NH3a,, 94:5:1) to afford 182 ng of the title

the rgsldue%E%%rlfigEdStlg; gll%&%é%&%@pﬂmt RayguggE%Ac glséé;ItneSn’gep 40.5,
the ré&btidh mixture is stlrred for 2 h at 80°C. In Step 40.7, 4-methoxy-3-buten-2-one (50
019 [|_2(1Q/an clopro?/éé{)%rldln4 [ 1-4-met hyl -thi
mmoh); i |THE-(JP8 Miaisndded tagicgid f& C) peltljon @iddildMDEo(1iHe THF, 100 mL)
in THF o ng_c)gﬂﬁ’é’r' b r‘nr"ﬁ ﬁ’frﬁ&ﬁylf‘c%lbﬂut%ﬂélcﬁlgbidé Bstbh 24N RCaHEH@ind the
descri bed in usi ng
reactlor(mmwggﬁ)alpwepd@ fﬁa@hﬂ 9\196)7§Ihopr opanecarbonitrile
Title E&fnpl? %) wdnﬁﬁgm‘v‘rwlt'—t *7@ (%stéﬁh)l GREPRIL @ ACi d
t %uty ester (Step 4 4Y. reactlon m xture is
(DCMeQHENHEBr9L25:h).at 100C, quenched by dilution with
Et OAc/ H2O, and extracted with Et OAc. The crude product
is 15 purified by silica gel colum chromatography
Step(4dex /1EVERQI-cytiobutahecabbmy dhiddde g of the title
conpound as a white solid: ESI-Ms: 357.1 [MtH +; tR=
4.86 mn (Systeml); TLC Rf = 0.29 (Hex/EtOAc, 1:1).

The tﬁteecbbn‘ﬂ&)ufﬁd is prepared in analogy to the procedure described in Step 40 8 but
r ono- pyr i églopro anecarbonltrlle

US'”QJﬂMﬁ@"fi‘RPPP%aWﬂamyC i(;lg Mling1 9. & FaReby. . W. e%hemlea'
Comﬁf@@tﬁ;‘éh&{somo%? (89), 316Rkgod)- 5C) mixture of
| uoro-pyridine [I\/ar sais, F. et al, Journal
of Organl c Chemstry, (1992), 57, 565-573] (1 g, 5.7
Exarmems (S?)é%é%ﬁvl%%reﬁ‘d?ﬁé hOitdrbb&li€ heidD- gﬁa.delﬁ{rsﬂ@lsop?opw pyridin-

eq A nol ecular sl eves and toluene (20 mL)
4v|)14emeﬂwlrihlaﬁ0|x2 -Mi-amidetal | owed to warmto rt, 25 stl rred
for 16 h ured into H20 and filtered. The filtrate

i i th Et OAc/ H2O and extracted wth Et OAc.
“phase is washed with H2O and brine, dried
28 |Iﬁtered and concentrated. The residue is
\ rified C')oy sidica gel colum chromat ography
N—{Hex/ Et QAc, 9:1), to afford 620 ng of the title

ound as a white solid: ESI-Ms: 223.1/225.1

H+ tR=4.22 min (System1l); TLC. Rf = 0.25

The Et'??/%rﬁh%({ ﬁl azéff\reaqn %;—ugr%g??%?hhecprao((::le%ur{eedretscrlbeid in Exa{meole 40 but

with \N® f20¥@hQ BBITEaREE. EPEM]B#)IG@FDSB& readidim rAixoé g storedoor 16 h at rt,

quentch%&%qt @F&)tnﬁllvlt dfi@ 2@85; agfed W|th5EtIBTAPC In %tep &9? the reaction

mixture is stlrred for 4 h at reflux. In Step 40.2, the reaction mixture is stirred for 2 h at

100°C. In Step 1.3, 4-chloro-2-isopropyl-pyridine (Step 45.1) is used. The reaction mixture is
stirred for 3 h at 150°C, diluted with EtOAc/H,0, and extracted with EtOAc. After drying and
concentration of the organic phase, the residue is purified by silica gel column
chromatography (Hex/EtOAc, 25:75).

Title compound: ESI-MS: 388.1 [M+H]"; t.== 2.39 min (System 1); TLC: Rf = 0.15
(DCM/MeOH/NH5™, 94:5:1).

Step 45.1: 4-Chloro-2-isopropyl-pyridine
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to a solution of 4-nethyl-2-am nothiazole (10 g, 87.7
mol) and DVAP (1.1 g, 8.8 mmol, 0.1 eq) in t-BuOH
W@ 291080694 The reaction mxture is stirred for FRI/RAPADS/067859
rt and concentrated. The residue is diluted with
Et OAc/ H20 and extracted w thgft OAc. The organi c phase
is washed 5 with H20O and brine, dried (Na2SO%4),
filtered and concentrated. The residue is purified by
silica gel colum chromatography (DCM MeOH, 98:2), to
afford 15.2 g of the title conpound as a white solid:
The i Cdﬁﬁaouawrebbﬂ@d]lﬂ‘ anhiBgy i%oﬁééxd%déldﬁ%/&és%ﬁbéd in StbF41Rfbut
ampt €
using 'gypr.@px}maﬁp?s'wﬁhlﬂﬂrﬂa.( in THE RiESiMss i M d ThCaR 58-32
(DCMy({5 [ 2-(1-cyano- cyclobutyl)-pyrid
in-4-yll-4-methyl-thiazol -2-yl}-am de) WO 2009/ 080694
PCT/ EP2008/ 067859 -106- NYH/ NN S OO NHZ N CC N

IS used and
fwmixture is stirred for 3 h at 5 refl ux.
nq: ESI-M5: 425.1 [M+H +; TLC. Rf = 0.35
. 1) . Step 50.1:
-[ 4- (2- Ami no- 4-net hyl -t hi azol -5-yl)-pyridin-2-yll-cyc
tanecarbonltrlle 10 A m xture of
2-(1-cyano-cycl obutyl | )-pyridin-4-yl]-4-nethyl -thi

The ﬁéeglaorﬁﬁgflr}dd%hﬁ ?@yﬁﬁ r)?%nglggg;ﬁitrteggi#gglﬁl goeeggl rStrdgﬁ I? n%}e 40 but
with l‘hea‘bllcvag nqlaie‘mehmd; by Ezatdplti40n thef reactiat mixatre ds stofenifoom4 h at rt.
n 586 4L st SRUB0 Hett ke R PYF andibhae g PfiEafionc ater
beind taerahey, Inf $tep @0e3] tikntbactammbatreas etrredltoe 2rtest oeCi B Step 40.4,
1,2- %@,})fwg&é’k’ g%%aer%g!go&aglpygqa%qér?eg?%o %%h%p splysnt The reaction

m.xtaretué etnﬁaéurnwnﬁl a@B3eC )éﬂlﬂe@(Waét@H ividéh E@Ad\/ﬁterzaéinglquenched In Step
R= 2.48 mn ¥sten11) TLC:

H +; Rf = 0.45
40. 5( EB@WW rg;xigre igt gﬁresio at'65°C. In Step 40.7, 1-trifluoromethyl-

cyclc{p'?’o;{a%eéalrb@{ﬁ'&ﬁroﬁ&!ékQEHMBH)) iPydeadi n-4-yl | -4-nmethyl -thia

zol-2-yl}-carbanic acid tert-
Title compound: ESI-MS: 453.9 [M+H]"; t= 2 89 min (System 1); TLC: Ry = 0.30

(DCM/MeOH, 9:1).

Step 46.1: 1-Trifluoromethyl-cyclopropanecarbonyl chloride

The title compound is prepared in analogy to the procedure described in Step 40.8 but

using 1-trifluoromethyl-cyclopropanecarboxylic acid.

Example 47 (S)-2-Methvl-pvrrolidine-1,2-dicarboxylic acid 2-amide 1-({4-methyl-5-[2-(2,2,2-
trifluoro-1,1-dimethyl-ethyl)-pyridin-4-yl]-thiazol-2-y[}-amide)
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butyl ester 20 The title conpound is prepared in
anal ogy to the procedure described in Step 40.3, but
W@ 30009894 4- br ono- pyri di n- 2-yl ) - cycl obut anecar PONEP200$/@67859
(Step 50.3) and (4-nethyl-thiazol-2- yl)-carbamc acid
tert-butyl ester (Step 17.4)p2The reaction mxture is
stirred for 3 h at 100C. Title conpound: ESI-Ms:
371.1 [MtH +; tR= 4.86 m n (System1l); TLC. Rf = 0.66
25 (Hex/EtOAc, 1:1). Step 50. 3:
1-4-Rro ridin-2-yl)-cycl obutanecarbonitrile WO
2009/ 0 - [PCT/ EP2008/ 067859 -107 Li HMDS (1M in
tortdens 13 7 nL, 17.7 mml, 3.1 eq) i s added dropw se
1o a col dP(-8®%) solution of 4-bronp-2-fluoro-pyridine
Marsais, F. et al, Journal of Organic Chem stry,
19%2), 57, 565-573] (1 g, 5.7 nmol) and
¢Tobut anecar boni tril e (1.39 g, 17.12 mol, 3 eq) in
toluene (20 nL). The reaction mxture is allowed to

The {igg remeoynd issprepared it @nalggy fo fifeRsedurs depcrkRg ini loxanagle 40 but
i 0]
with glanl%Fcl)(%’W@%l o ef&%\l‘ﬂ(%]r{s th E%aﬁamtm%ﬁd ﬁfx@e‘i{lét&t@%ﬂ&fgém h at rt.

trate is extracted wt

In StgheOgt, glam re;acphta@éxtU@ ipcsdirred o t h ai 893 @ndtextrastef withortOAC after
n 0 d

belng%’_que che due ] sb p?é ?@%-QJ Fl:étgrrn%% R L‘fjsel‘a ARE L&l RImixture is

stirredhfoo Bt logt AROIC. dm-léxerEﬂMCthelreechong@l)@)retls) smfréd)fcui 1983t 83°C and

extrag%gc% hzgtg)%: Eﬁ\ﬁi ﬁ%%@p%%g_&f%sw §te¥) ls‘gj‘é\ft\eg}r%af (%Sﬁnlu_%eﬁ stirred for 1

h at 6530 In1Kef HOE/, EhieOémdeQIrdduct sxaotpbLeifibd. In Step 40.7, 3,3,3-trifluoro-2,2-

melS 2. di car boxyl d 2-anid
T AT e

Title campburidt: HII-MBYI486 11 [M¥H]"; /t =N8.26 iy Byistdi 1NTLCONRf = 0B 1The
title conpound is prepared in anal ogy to the procedure
(DCMMeEH. Y- i n Exanple 40 but with the foll ow ng
nodi fications. In Exanple 40, the reaction mxture is
stirred for 18 h at rt, quenched by dilution with
StepETM: |3?3)3-ﬂ_ﬁlﬂU@l‘Qf2r%—dﬂmﬁih\(llml‘(b{)lmmhmm@tep 40.1, the
reaction mxture is stirred for 1 h at reflux. In

Step 40.2, the reaction mxture is stirred for 1 h at
The title compound is prepared in analogy to the procedure described in Step 40.8 but

using 3,3,3-trifluoro-2,2-dimethyl-propionic acid.

Example 48 (8)-2-Methvl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({4-methyl-5-[2-(1-
trifluoromethyl-cyclobuty)-pyridin-4-yl]-thiazol-2-yl}-amide)

NN
\ \Z/ Z//N iy

Z

CF

The title compound is prepared in analogy to the procedure described in Example 40 but
with the following modifications. In Example 40, the reaction mixture is stirred for 18 h at rt,
quenched by dilution with DCM/H,O and extracted with DCM. In Step 40.1, the reaction
mixture is stirred for 1 h at reflux. In Step 40.2, the reacton mixture is stirred for 2 h at 100°C

and extracted with DCM after being quenched. In Step 40.3, the reaction mixture is stirred
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100C and extracted with DCM after being quenched. In
Step 40. 3, diethyl-(4-iodo-pyridin-2 20 yl)-am ne

W@ 310008094 1) i s used. The reaction m xture i s BCT/EPBOS/067859
for 16 hat 120C, quenched by dilution wth EtQAc/ H2Q,
filtered through a pad of cehste and extracted with
Et OAc. Title conpound: ESI-Ms: 417.2 [MtH +; tR= 2. 66
mn (System1l); TLC. Rf = 0.30 (DCM MeOH NH3aq,

91.5; 7. 5:1). 25 Step 51.1; , ,
for 615 g 3f g zl)lwaed Syrff'aﬁlcw Wit FfOAcHAR. ftepd fhipughop pad of celite and
extradteld! wieh EtOdAd WSEB?MM nﬁZ(d?ch%ro&hQRe 124 Il r@ﬂirﬁ&l'of pyrldln -4-one)
amne (2.77 eq) and K2 gé
is useg ag4thﬁns9|ven§ 'I‘@@) repﬁthgl\)pjlx@gg |$ﬂstn)reql forst hragted foo@ndlgxtppcted with

DCI\/ﬂéftéQ)@fﬁ quEhbve gh Bescans, th@ rééotloﬁ“nllddhﬁéjls\@'tﬁr@d for 1 h at rt. In Step
O and extracted with Et OAc. The organi c phase

40. GVW)GZ@@@VOOSUBMG mﬂraﬂz@oz;ﬁdaatsegln Stfgsl {.H-mgd1exy-Smputen-2-one in
THF T2 Qi @ftoPs | 'CQIQ ( 'Fg C?%IQW&%D—IM&S |ntﬁ[IIEdA1?qu3,0 min, 1 -trifluoromethyl-

concentrat ed esi due purl I cCa ge
Cyclcmutamﬁﬂarbhnyjnﬁﬂ@rgieaﬁtyp (48l &t 20F esatz;edt andfthergactios mixture is

ool B Lo ARG N oS

Title (@msbuvist HEBI-W§T HMEBITdilMeHT; 2xli 46 tmxyl(Systanl 4)oThes e = 0.21

benzoi
W@fhﬁ@-ypyﬁﬁg‘g?-hyl-thi azol -2-yl | -amide} NYH / NN

O O NHZ The title conpound is prepared in analogy to

t he procedure described in Exanple 40 but wth the
Step@81:du, orgmethyl.cyelobutanegarbanyl shloride 40, the reaction

mxturels stlrredfor 14 h at rt 10 In Step 40.1,

the reaction mxture is stirred for 15 h at refl ux.
The Hiegpmappund is RESRaERELIN; anRlagy e ireepriosedire deagribedrin Stap b@ bUt using

C t

1- trlf@tégg?é?ﬁiyl%gélf)@tﬁgﬁgca%dﬁhc?ggﬁjyaﬁé 1sﬁFrbr§ﬁ{ZH§?r&gg§gh§Qt&Jré Hor 2 h at
reflus2. 1) and the reaction mixture is stirred for 14 h at

120C. Title conpound: ESI-Ms: 413.1 [MtH +; tR= 2. 23

mn (Systeml) TLC Rf = 0. 28 15 (DCM MeOH, 9:1).

leg $)-24 ' gy |2 b o|amdda&-a|‘ngjeA 1-({5-[2-(1-cyano-

trNeth@/I formate.(155m_ 93 mmol, 10 eq) is
Pr e h at 148C, allowed to cool and
C eent at 4d” The residue purified by silica gel
oI um c Lography (DCM MeCH, 1:0
CN

The title compound is prepared in analogy to the procedure described in Example 40 but
with the following modifications. In Example 40, the reaction mixture is stirred for 18 h at rt,
quenched by dilution with EtOAc/H,0O, and extracted with EtOAc. In Step 40.1, 1-[4-(2-
amino-4-methyl-thiazol-5-yl)-pyridin-2-yl]-cyclopropanecarbonitrile (Step 49.1) is used and
the reaction mixture is stirred for 2 h at reflux.

Title compound: ESI-MS: 411.1 [M+H]; t.== 3.16 min (System 1); TLC: R; = 0.14
(DCM/MeOH/NH5™, 94:5:1).

Step 49.1: 1-[4-(2-Amino-4-methyl-thiazol-5-y)-pyridin-2-yl]-cyclopropanecarbonitrile
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30

98:2) to afford 2.05 g of the title conpound as a

white solid: ESI-Ms: 225.1 / 227.1 [MtH +;, tR= 2.31
worwp8sst em 1); TLC. Rf = 0.58 (DCM MeCH, 9: 1iCT/RB2008/067859

Step 52.2: 4-Brono- N*2*-ethyl - benzene-1, 2-di am ne A

suspensi on of (5-brono-2-ni4gHe:- phenyl)-ethyl -am ne

(Step 52.3) (6 g, 24.48 mmol) and Raney nickel (2 Q)

in MOH/ THF (1:1 v/v, 600 m-) is stirred for 9 h at

rt, under a hydrogen atnosphere. The reaction m xture

is filtered through a pad of celite and concentr at ed.

A mﬂt@rev‘@’ @gﬂg%ﬁ@ﬁd@?@%ﬁd|Q517ﬁﬁ3-meﬂ4§,@-9méﬁﬁ-|2%ﬁzarbamlc acid

purl colum chromat o

feﬂ-t(unéﬁ/star @t@% 4@‘;2)5;295 Bg). BFMi(% ngf)fa@pJF/sﬂﬂ Ebls(g,tlrreqt]g)r 2 h atrt and
then' 'cBrlt@en%fgaiOU‘T‘ﬁie a%sﬁ‘iu@' ‘Ei’scsl;plﬁlfl'ed %§| sﬂ@a %Ig colu/mrzlorl’rrématography

(DC / I-ENd@fé 94_1_5 ﬂ) to gﬁ(gﬁek&ggg of the tltle compound ESI MS 257.1 [M+H]';

to= 2(55r rﬁfnﬁ%?it%gﬂ Jg*h?cpr-'%eﬁd Eb (i o, A/Eegjﬂ/ﬂﬁ \ g Mr e of

ro-nitro
methylamne(2M|n MeOH, 34.1 ni, 682mm| 2.

— o
D
o]

utylterstd uration to afford 6 g of the title conmpound as 10
an yellow solid: tR= 5.13 mn (System1). Exanple 53
(S)-2-Methyl -pyrrolidine-1,2-di carboxylic acid 2-am de

The #itid %5m{o8ur£d11s( E}rep@rfétdhmxyna%g%md thelpresédwé o%%&tvdeld |Hy$tkﬁ|24o.3 but

i n-4- i azol |')-am del

using RD(4@W“QQYW¢1@'2tM|)t¢Y§|O@m?@69¢ﬁJ Pritriley E3ap 8- 3)@n5r{éﬂo§9yl -thiazol-2-
yl)- cérB IE%&H %&l%sf&?%%b%‘h&' fhé%%t!{ﬁ%rﬁnﬂ& E%I sturé@dtfbri &t 100°C,

| ow ng i cations e reaction
quennhe(ct lhlyed”lJ@OBthHT &tPAGH.Q4and @txtrmted vqttteﬁtﬁh‘é@ B crude product is
diy | ut i '
punﬂgh b& dilfR3. @I EFIUE&?@?@rJﬁ%gralﬁ)ﬂgﬁﬁgﬂEfC?Aé 1: T)htg §{ﬁ%ﬂfi%?§19 of the title
commdmdrasea:Whtbetsnhd{tE@t-MS S5Zt1i M+’ fthﬂr436tnn|at(Sy§ﬂ@@1)1 TLC: Rr=0.29
%g@ ﬁ the reaction mxture is stirred for 3 h at
(Hex t&nched by dilution with Et OAc/ H20 and 20
extracted with EtQAc. In Step 40. 4, 1, 2-di chl or oet hane
(4.3 nL per nnDI,of oyrldln one) i s used as the
8k3; drif-Brome-nvadiBr3-WirCys!opropal tileed for 1 h at
refl ux and extract ed vvlth DCM after bei ng quenched.
In Step 40.5, the reaction mxture is stirred for

23
LIHM&S StMlm toluersy, dp - 0ks 17 themaba jasn isrpddest dropwisst forg é@'d (-5°C)
mixt(r8" of2 &-Jlomb-2Luord-ByrRlied [H8rshis, 4. MBE BOXYsu#ndlUbseBrdanic Chemistry,

(1992), 57, 565-573] (1 g, 5.7 mmol), cyclopropanecarbonitrile (1.25 mL, 17 mmol, 3 eq), 4
A molecular sieves and toluene (20 mL). The reaction mixture is allowed to warm to rt,
stirred for 16 h, poured into H,O and filtered. The filtrate is diluted with EtOAc/H,O and
extracted with EtOAc. The organic phase is washed with H,O and brine, dried (Na,SO,),

filtered and concentrated. The residue is purified by silica gel column chromatography
(Hex/EtOAc, 9:1), to afford 620 mg of the title compound as a white solid: ESI-MS:
223.1/225.1 [M+H]; t.= 4.22 min (System 1); TLC: R¢ = 0.25 (Hex/EtOAc, 9:1).

Step 49.4: (4-Methyl-thiazol-2-v)-carbamic acid terf-butyl ester




10

one in THE is added to a cold (-78C) solution of
LiHVDS in THF. After 30 mn, 2-(4 25
woredobosossphenyl ) - 2- met hyl - propi onyl chl ori de (BtEPP2008/067859

53.1) in THE i s added and the reaction mxture is
allowed to reach rt over 164f5.Title conpound: ESI-Ms:
494. 1 [MtH +; tR= 3.32 min (System1l); TLC. Rf = 0.18
aq (DCM MeOH NH3, 94:5:1). V\D 2009/ 080694
PCT/ EP2008/ 067859 -110 Ste _ _

A solyi0n 5L AR RGN 25. (R b BBy PILAIEHQLS (L) s added

to a $dIbtich &mewﬂmmma@él@@m 8§, SRR 3 DIIAPRH ACE B Bimol, 0.1
described in Step usi ng

eq) ip HBAORR{ TR0 Jﬁl@ﬁymtion mﬁtqﬁ?us @trrfﬁ& fehi’@ hadlirtagghgoncentrated. The
resid E'lg H1ILH8%W19 E;t@ﬂﬁﬁ-lzgnarf& &tr‘ércfedf\ﬁl'fh Btdc, h@to@%{ Fase is washed
S oxylic

pyrrolidine-1,2-dica
with d;b,@dargj. gmnedejr@d[((\IQQQQ*){ filtgrad pod mmyentrated The residue is purified by

&hcaﬁg%ﬁf%Xlu%nc%%rﬁ%g%hk(%&Mﬂ@é@Hﬁ@?’gﬂf g&%j IB'f %Ot‘tl'e%ompound
as acohjousalidi =Préparea.i Ml agy 3t43 nhie (@yo’reerduoeTLC Rf = 0.30
d in Exanple 40 but wth the follow ng

(DC@%%H%%?% Jons. In Exanpl e 40, the reaction mxture is

stirred for 21 h at rt, quenched by dilution with
EtIOAc/ H20 In Step 40 1 tzhg reactlon mxéure IS

cvcldEShM)LHvﬁdinM §|1 urnﬁ&ﬁvlftmaza zhvlﬁém;Lj@@C I'n Step 40. 3, the

reactron mxture 1s stirred for 6 h at 100C, quenched
by dilution with Et OAc/ H20 and 15 extracted with
EtOAc. In Step 40.4, 1,2-dichloroethane (4.3 nL per
nmol of pyridin-4-one) is used as the solvent. The
reaction mxture is stirred for 1 h at reflux, poured
into a saturated solution of NaHCO3 and extracted
with DCM In Step 40.5, the reaction mixture is
stirred for 18 h at 80C. In Step 40.6, the reaction
m xture is stirred for 18 h at rt. In Step 40.7,

4- met hoxy- 3-buten-2-one in THE is added to a cold
(-78C) solution of LIiHVDS in 20 THF. After 30 nin,

1- (4- nmet hoxy- phenyl ) - cycl opr opanecar bonyl chlori de
(Step 54.1) in THE is added and the reaction m xture
is allowed to reach rt over 16 h. Title conpound:
ESI-M5: 492.1 [MtH +; tR= 3.21 mn (System1); TLC Rf
= 0.24
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(DCM MeOH NH3aqg, 94:5:1). 25 Step 54.1
1- (4- Met hoxy- phenyl ) - cycl opr opanecar bonyl chl ori de The
wo paobeswanpound i s prepared in anal ogy to the PCDERIHOS/@7859
described in Step 40.8 but wusing
1- (4- net hoxy- phenyl ) - cycl opgegy! car boxylic acid and
stirring the reaction mxture for 3 h at reflux. WO
2009/ 080694 PCT/ EP2008/ 067859 - 111 Exanple 55
(S) 2- thh | -pyrrolidine-1,2-di carboxylic acid 2-am de
7 (3-
0- propoxy) - phenyl | - 1-met hyl - et hyl } - pyridin
thyl -thiazol-2-yll-amde} NYHN O O NH2

\

Ay

N/ N 5 'Fhe ¥4l e conpound i s prepared in analogy to
he procedure described in Exanple 40 but wth the
FNowi ng nodifications. In Exanple 40, the reaction

di

ture is stirred for 18 h at rt, quenched by
ution with Et OAc/H20. In Step 40.1, the reaction
The fﬂlé(bélrhgourﬁj st prepedfifandiogy o tid ?fo%febdﬂré delsBrilsddER %n?ple 40 but

the reaction mxture is stirred for 7 at 100C. In
with gleef'gllqwng qug‘lcguorrsﬂ_m Step 40.1, 1-[4-(2-amino-4-methyl-thiazol-5-yl)-pyridin-2-

yl]- c%‘b@f&‘?@@ér@éﬁﬂtrﬂé '?St%%)ﬁo) T)]IS @&@ﬁhd @ﬁé‘yéa]ctl@rh RIS} s REIQBY for 3 h at

met hyl -am ne (Step 5 I's used. 10 The reaction
reﬂum xture is stirred for 2 h at 120C, quenched by

Title @br‘n'deurﬂf‘ B4 . ﬁtz%c[M%@* ne. Rexbrs%(ib%‘ﬂﬂlmeb'ﬁ gtﬁ)ﬁ«:

conpound: ESI - 565.1 [ MrH +; t R= 2.55
(System1); TLC. Rf = 0.08 (DCMI\/EO—I/ NH3aq, 94 5 1).
Stepl‘)%.étj@[g;é-;&n:h' 0-4- meth I-thiazol-5- I- r|d'n 2-yll-c Iob arb nitrile

(3-{Z-11-(%-
y}-propyl)-di net hyl -am ne Sod| um hydr oxyde (pellets

A mn?tﬁ?e I)# {gg#ﬁl-?%éﬁn%ga%lobgtyﬁﬁgyr%in-&'—%l]-%-rﬂgilﬂgll’-th%zglgé-ylﬁ-éar%g%?c acid tert-
butyldedtdr (Slebrﬂﬁ)m) 390 i rdgn-CCMI (b- ht rehbyTFre{ hyhl)-iphetinet for 4 h at rt,

14 44 1) jin DVE (5 m). T
auerfited Ty SRyl o £ st Faress o o Na€og ek Bxieah B CM. The
orga?@ é}hé@@iﬁ whdhesdi with hwdiuestBl @biuden bf)NéﬁHfL:og, drfﬁe(B(T\laBSDL), filtered and

. e IS a ereactlon m Xt ur 0
Conc%’d’?tegtﬁerr@a'dfl%ﬂs R‘ﬁqﬁd by 9lisRets! £YURB& ronaertPQr?eW 8&?‘%‘\4/'\"60'* 1:0
— 961 OHHIZD 18N phgeof i e ebripdumd et LNGlowIdHlid OF gAMEBE2 PN RFIA+H]"; t

is washed with H20O and brine, dried (Na2S®™4), filtered

2.48 gl (SysteTe ditTL&: &d= OFHe(D@YMAGH, putified by silica gel
col um chr omat ogr aphy ( DCM MeOH/

Step 50.2: {5-[2-(1-Cyano-cyclobutyl)-pyridin-4-yl]-4-methyl-thiazol-2-vl}-carbamic acid fert-
butyl ester

The title compound is prepared in analogy to the procedure described in Step 40.3, but
using 1-(4-bromo-pyridin-2-yl)-cyclobutanecarbonitrile (Step 50.3) and (4-methyl-thiazol-2-
yl)-carbamic acid tert-butyl ester (Step 17.4). The reaction mixture is stirred for 3 h at 100°C.
Title compound: ESI-MS: 371.1 [M+H]; t-== 4.86 min (System 1); TLC: R; = 0.66
(Hex/EtOAc, 1:1).

Step 50.3: 1-(4-Bromo-pvridin-2-y)-cyclobutanecarbonitrile
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NH3aq, 94:5:1) to afford 0.398 g of the title conmpound
as an inpure brown oil which is used 25 w t hout

wo eoovhgisopuri fication: ESI-MsS: 377.1 / 379.0 [R&HER2008/067859
TLC. Rf = 0.22 (DCM MeOH  NH3aq, 94:5:1). Step 55.2:
4-[1 -(4-Brono-pyridin-2-yl)gd-nethyl -ethyll-phenol WO
2009/ 080694 PCT/ EP2008/ 067859 - 112 BBr3 (1 Min
DCM 23 mmol , 8 eq) is added dropwi se to a cold (0C

f
LSS (R s gl Lm0 3 4439 19 255 BroRispsoep 204 (5°C)
solutﬁfh 3) 4GoMmbD- ﬂijorg-p?ﬁdlﬁ@qmaréd'b DEMe 42 JdUsdal é'ﬂ“dﬁg‘jarfw Chemlstry,

at nosphere he reaction mxture is stirred f

(1995, B9 nEE BT L Kb R 4 sHeRBUIMeCaPoRi TR gl 490, 18 1qimol, 3 eq)
in tolﬁgﬁ’é ?21) h@?}%e@’égctﬂ}herﬂf%ﬂﬁg iDL tb'v@é}npﬂ‘o l@ré}ﬁ)’r‘éﬂ %‘rSS h6ﬂ/l|JenChed

e mixture is concentrated, diluted with a

by ad@;ltj%&% asgtukdtesh selpitieop! NeHGQweend Gitered Hhroua@u”at pad jof glite. The
i L Pg% th lution of
f||trat§9ls% %cl\tg@gvbt@xé |%I ?ﬂ?\é&éé% Con,c%g\ﬁ?grr%ta%l Q@%ﬁﬁ'al‘eﬁ solution o
NaHE@s,i digs (Na.68e) filtetadoand pgm¢efn‘tremd| dihe rsslépeas p@lrlfled by silica gel
y r
colurf]fn %H%ML#;g fhenﬁétbg\éu% r%l ér)etgfgrﬁgfﬁir@'ég rﬁl{%%{ hle tﬁl)—é dompound as
a yeﬂlh\e ot olc8eMbBe 2§Bé’501£2390@o[M+|H] Stt§p84 24D.mint (Sykny 1)thLC Rf = 0.30
é%t@ﬁ follow ng nodifications. In Step 40. 4,

(Hex ,t AGi €h)-or oet hane (4.3 nL per mmol of pyri di n- 4- one)

is used as the solvent. The reaction m xture is

Stl rredeor 1 h at Irefl ux, poured | nto a satl%rat%d,

> < O i .

pyndﬁ-ﬁm)ﬁ%éthyltth%zé@ m@aﬁﬁde@n mxture is stirred for 23

hat 80C. In Step 40.6, the reaction mixture is stirred
f or 2§ h/at? rt. In Step 40.7, 4-methoxy-3-buten-2-one

[ HE ded to a cold (- 78C) sol ution of Li HVDS

i THF.0 Af ler 30 min,

- (4- met hoxyNphenyl ) - 2- met hyl - propi onyl chloride (Step

3.1) in THE is added and the reaction m xture is

I gwed to reach rt over 16 h. Title conpound: ESI- N5

6.0/ 308.0 [MtH] +; tR= 3. 94 mn (System1l); TLC K

0.55 20 (Hex/EtQOAc, 7:3). Exanple 56

The {i 1@ COMRRYis- rgfskp@r@riu@naﬁelomyzo thec arosestyei desaidhay - Exangde 40 but
ith ie(tbfk (

with ar?eetf% v{ﬁ?g?{d&;‘&a ﬁs iny??e&ngle 4_0y|tr]e reﬁf:téoznorplxture lls} stlrred 05 18 h at rt,
quenilyed by NiNuticsh @ity DERI/HR Bnd extracted with DCM. In Step 40 1, the reaction

mixture is stirred for 1 h at reflux. In Step 40.2, the reaction mixture is stirred for 1 h at
100°C and extracted with DCM after being quenched. In Step 40.3, diethyl-(4-iodo-pyridin-2-
yh)-amine (Step 51.1) is used. The reaction mixture is stirred for 16 h at 120°C, quenched by
dilution with EtOAc/H,0, filtered through a pad of celite and extracted with EtOAc.

Title compound: ESI-MS: 417.2 [M+H]; t-== 2.66 min (System 1); TLC: R; = 0.30
(DCM/MeOH/NH5™, 91.5:7.5:1).

Step 51.1: Diethyl-(4-iodo-pyridin-2-yl)-amine

A mixture of 2-fluoro-4-iodopyridine (2 g, 8.97 mmol), diethyl amine (2.77 ml, 26.9 mmol, 3
eq) and Ky;COj; (2.48 g, 17.94 mmol, 2 eq) in DMF (20 mL) is stirred for 18 h at 100°C,
allowed to cool to rt, diluted with EtOAc/H,O and extracted with EtOAc. The organic phase
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D 25 The title conpound is prepared in analogy to the
procedure described in Exanple 40 but wth the

wo edobosdenyg nodi fications. I n Exanpl e 40, the rPEDEPIING/067859
m xture is stirred for 18 h at rt, quenched by
dilution with DCM H20, and_gygracted with DCM In Step
40.1, the reaction mxture is stirred for 1 h at
reflux. In Step 40.2, the reaction mxture is stirred

0 In St 0, al | adi um cat al
s wishegqully o R ik SGOTNEROI ol TR FERTHoRGo R The residue
purifR80/ 98053 BETHERERARSGERED (HodERCr o8 g of e it

resulting mxture is stirred 20C, diluted
COMRAUNA astariIOMAY: BREMSez( f- é&MéH] quH% %ﬁﬁl\éZ ('A?¥/5T?Od9§/|2hg
and concentration of the organic phase, the residue is

purified by silica gel colum chromatography
Examplpx /52t (§fg-2-Methyl- owrr@hdme:ﬁ 2gicarboxis rasilct 2@midey d{idrd-ethyl-3H-

: In Step 40.5, the
benZ'Cﬁ'n'ééiO”\5 ‘fﬁ‘ret r 3 h at 5 80C. In Step

40n 7, t 40. 7, 4-nmethoxy-3-buten-2-one in THE is
A d%ﬁf £ gold (- 78C) solution of LiHVDS in THF.
mjn, 1-d3-nmethyl -cycl obutane chloride (Step

6. 1) I n OFHENK,s added and the reaction mxture is
lowed to reach rt over 16 h. Title conpound: ESI- NS
17.2 [MtH +; tR= 2.72 min (System1l); TLC. Rf = 0.21
vt*sem MeOH NH3aq, 91.5:7.5: 1) 10 Step 56.1: 1-
- Met h cl obut anecar bon chloride The tit]e
TheE BR Ur?ds?ép?réa%{reéd” |aﬁa'éBH)§ éﬁﬁ P'ES’CF%& E%Qﬁﬁ#'@ Example 40 but
with ﬂ\%sf@ﬂévhﬁ rﬂddilf@b%héﬂw Bxdple 41(!)3Hf&react|on mlxture |s stirred for 14 h at rt.
1-d3- net ycl obut anecar boxyl i c acid whi i's

In Stﬁpeﬁh?’e@edééﬁfoﬂl RE4e i shead forpby h qtﬂ"eﬁ%d@cﬁlﬂé 40.2, the reaction

mixtdrEW iRl fop-3 H -at 8%%9&1 ext]ract\é\é ’W@“I?t@&aéfter being quenched. In Step
Comuni cati ons, (200 - 4109] but "using

40. 3d@bmmy1eihydyd|-ldtenz%q}ﬁﬂ ep 52 1) and the reaction mixture is stirred for
14 h%ts @%Cl\/bt hyl - pyrrolidine-1, 2-di carboxVlic acid 2-ani de

Title d¢crrmmmkiarﬁ$id‘ﬂ%t 1B 15 [M2H] 1-tg3- 283 hyln- ¢§ystemud yl TLyM: = 0.28
(DCI\ﬂ/'quQAH,)Q: _thl azol-2-yl}-amide) NHNNIrN S OONHZ

Step 52.1: 6-Bromo-1-ethyl-1H-benzoimidazole

A mixture of 4-bromo-N*2*-ethyl-benzene-1,2-diamine (Step 52.2) (2 g, 9.3 mmol) and
triethylortoformate (15.5 mL, 93 mmol, 10 eq) is stirred for 1 h at 148°C, allowed to cool and
concentrated. The residue purified by silica gel column chromatography (DCM/MeOH, 1:0
— 98:2) to afford 2.05 g of the title compound as a white solid: ESI-MS: 225.1 / 227.1
[M+H]"; t.= 2.31 min (System 1); TLC: R¢ = 0.58 (DCM/MeCOH, 9:1).

Step 52.2: 4-Bromo-N*2*-ethyl-benzene-1,2-diamine

A suspension of (5-bromo-2-nitro-phenyl)-ethyl-amine (Step 52.3) (6 g, 24.48 mmol) and
Raney nickel (2 g) in MeOH/THF (1:1 v/v, 600 mL) is stirred for 9 h at rt, under a hydrogen

atmosphere. The reaction mixture is filtered through a pad of celite and concentrated. The
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D D 20 The title conpound is prepared in analogy to
the procedure described in Exanple 40 but wth the
wo edobosdenyg nodi fications. I n Exanpl e 40, the rPEDEPIING/067859
m xture is stirred for 18 h at rt, quenched by
dilution with DCM H20 and exggacted with DCM In Step
40.1, the reaction mxture is stirred for 2 h at
reflux. In Step 40. 2,
|msth | am nomet hyl

res'dl:'9{@“8 e gy Pl ﬁ?ﬁ?lﬂ?ﬂ“'ﬂ”;ﬂhjor@#%r%l%hy g*‘i)f’ étl%fe@érﬁ e85:19) to afford
4.51 (Sbe edtftiel bomBouEs alblack @ACESPMIMANBUr £21 5.1 (M- Nered 2.53 min
for 1 h at 100C. Title conmpound: ESI-Ms: 460.1
(SystenCl); REC=R(= 057 (BenVENRSH INH3aq, 89:10:1). WO
2009/ 080694 PCT/ EP2008/ 067859 -114 Step 57.1:
N-{4- D et hyl am nonet hyl - 5-[ 2- (1- d3- net hyl - cycl obut yl )
Step-52\3:i(9iBrneme-iiitro-hhernbletRyl\dmine acet ami de A mi xture of
N-{4- br ononet hyl - 5-[ 2- (1- d3- net hyl - cycl obutyl ) - pyridin
-4-yl]-thiazol-2-yl}- 5 acetam de (Step 57.2) (150 ng,
A miuBSdf 4vbmimjo-2-duoretritydtmmizeres (Byglraychinardl)dmef§&ndne®M in MeOH,

0.4 mol , .2 e n esi.um car pon 3 ,
34.1 §ilo 68 2 MBP: 225 e 5 MR TR B ERBPEE F o 8 Hpwsd fp coo
and @incéhtrat_?_drj]lmea@sme buﬁﬁéﬂﬂw hﬂﬁatlcﬁﬂl@daﬁotd ﬁ@}_cgglel\iitgébompound as
e _organi as washed wit an
an y%ﬁof’vnsé’“dotm éd13qN§z(§¥§ Yiltered and concentrated. The
resi due puri f| ed by trituration in Et20 to afford 89
ng of the title conpound as a white solid: ESI-NS:
Examplg 53 (S)]-Z—qus,;-lﬂpyrrol' 'ra£p1 Kicarboxylic acid 2-amide 1-[(5-{2-[1-(4-

meth%ﬁ-@p&@“ﬁ Aidin- j i tyhide 3?/)r Iogl n

Is added to a sol ution of

-[2-(1-d3-net hyl -

cycbobid yl byrldl n-4-yl]-thiazol -2-yl }-acetam de

Step 57. (846 ng, 2.78 nmol) in CC1l4 (20 m-) and

3 (16 nmL). The reaction mxture is stirred for 1 h

washed with H20 and brine, dried (Na2SO4),

ectomad concentrated. The residue purified by

a gel columm chromat ography (Hex/EtOAc, 1:4) to

The ﬂﬁé %tqpéJr?d ﬁgprggarteﬁ% ta'néio@g%’WF%@eéﬁﬁe%déé‘rIit?ein‘ﬁl E@#ple 40 but
solid : 383.0 /7385.0 [MtH +; tR= 3.12 nmn

with Wgﬂwgpodﬁp@jiorﬁ Ira:E@amgle(qqemeEte n mixtye is sirggdl for 24 h at rt,
quen%ﬁ?éa bx/glllﬁuon_wnh[ EtO(Bic/Ia%O 4%chh()e FS?():}lo)n rBa)/(trulre Ians_tlrr_e)(/jlfor 4 h at

reflux.- inhBigpot0.2- {He} r@@mrammterezs Stivesct for 12 hcatinp@lifd Ih Step 40.3, the
reaclg{n:g@{tﬁ% fén%tgne?ofbgy?, hOatt H‘@O%r %@Hbﬁeed g}(?sb%f.i&e%ith "EtOAC/H,0 and
extracted with EtOAc. In Step 40.4, 1,2-dichloroethane (4.3 mL per mmol of pyridin-4-one)
is used as the solvent. The reaction mixture is stirred for 1 h at reflux and extracted with
DCM after being quenched. In Step 40.5, the reaction mixture is stirred for 23 h at 80°C. In
Step 40.6, the reaction mixture is stirred for 21 h at rt. In Step 40.7, 4-methoxy-3-buten-2-
one in THF is added to a cold (-78°C) solution of LIHMDS in THF. After 30 min, 2-(4-
methoxy-phenyl)-2-methyl-propionyl chloride (Step 53.1) in THF is added and the reaction
mixture is allowed to reach rt over 16 h.

Title compound: ESI-MS: 494.1 [M+H]; t-== 3.32 min (System 1); TLC: R; = 0.18
(DCM/MeOH/ NH3™, 94:5:1).
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but with the follow ng nodifications. In Step 40. 3,

the reaction mxture is stirred for 1 h at 120C and
wa@e@noswod by dilution with Et OAc/ H20. I n St ep BEOI/BP200$1667859

reaction mxture is stirred for 3 h at 80C and

trituration in MeOH is not_pgsforned. In Step 40.7,

4- met hoxy-3- buten-2-one in THE is added to a cold

(- 78C) solution of LiHVDS in THE After 30 min, 1 30

over 16 h T|t| e corrpound ESI-I\/IS 305. 2 [M+H +; TLC:
= 0.24 (Hex/EtOAc, 1:4). W) 2009/ 080694
The w@q@m@gﬁ@gmgg@d in fmglogy(g)‘ﬁgpé)rq@dure described in Step 40.8 but
usm %4 ﬁiértr'i@(le/éﬁ}'eﬂﬂ) -2, nzétﬂﬂ/l%;h%b!bblg RQislrritgand p@actlon mixture for 3 h
fluoro-1,1-dimethyl- ethyl)-pyrid

at reﬂtﬁc4 yl | - 4-met hyl -t hi azol - 2-yl }-ani de) WO 2009/ 080694

PCT/ EP2008/ 067859 -116 The title conpound is prepared

in anal ogy to the procedure described in Exanple 40
Exarjple 541i($ he Medﬁhvﬂ-nvnr@i\djnm1 Ardifiarhexalid anid. 24amidy d e (S{E-[A-(4-methoxy-
at 100C and
ed. In Step
4ON3 Mt he/T@action m xture is stirred 5 for 4 h at

40. 4, the reaction mxture is stirred

SSOIE;n at 85C and extracted with Et OAc after
ei ng qu ga. In Step 40.5, the reaction mxture is
irred for 1 h at 70C. In Step 40.6, the crude
is not purified. In Step 40.7, 3-fluoro-2, 2-
opeopi onyl chloride (Step 58.1) is used. Title
nd: ESI-MsS: 420.1 [MH +; tR= 2.50 mn (System

The Me ca_rlngour%‘ |s‘prgpé)’r13d |ﬂ-%nélla@ﬂtm|pro%eaﬂre @s@%eﬁslnlExample 40 but
Fl uor o- 2, 2-d ﬁqEro pi onyl chloride The t

with timfpﬂﬁmag |”§3d|tﬂcéb%n’°‘e Nafaﬁlal4@g§het gactnn rpm@cbﬁﬁtéred for 21 h at rt,
S
quen%ﬁ?‘?: B% ?g@gnr\mgf ER)&C‘}HJO BHsted 20 4 i%ge?g{ogpm%%{r%s. stlérteg |C1;or 5h at

, met hyl = propi oni ¢ aci
reflus 8in2Ste®- 40.40the- Qeaztl@n nnxthsel ispstspsidofor 3 acatd100°CollutStem 40.3, the

react?cIn gngur% (s?’&lr%dn'%?lé hS%t n@f“co q%ﬁﬁcrﬁédnﬁgrh\ﬂpn&f %hoﬂb%é:/HZO and

thyl “ester is treat
extra\MetthﬁBEK)M I(I'SlemﬁﬁM) 12|\u|bla0}deﬁradet(h§ mriL yoeu men ¢l ed pgddin-4-one)
refl ux for ed .o RT

s s b e Eahv Bl e Bhn BiRulf B il B PR B Burge o -
satur’fa&id/mﬂurtlonatfetal-w{da mxtfﬁamdaqltJeIGM i 8 4055,abé dedatien mixture is
stivedy o 16 458t 67 TrRienorbBrne prdioe e fRE S e BT Rl m ste
40.7,d44neéihduyt31butsa£ﬁ ohe BUTHAtS Iddd ay aposiat(emB°CYBelution of LIHMDS in
TH F.Cgljté)rr?loer%lsn g e§1 tﬁoxy phenyr) -CYyC og\#otpgngc% aonn?/lgt’:hli)rri1 eolSL’:gpl) g4.1) in THF
is added and the reaction mixture is allowed to reach rt over 16 h.

Title compound: ESI-MS: 492.1 [M+H]"; t-== 3.21 min (System 1); TLC: Ry = 0.24

(DCM/MeOH/ NH:™, 94:5:1).

Step 54.1: 1-(4-Methoxy-phenyl)-cyclopropanecarbonyl chloride

The title compound is prepared in analogy to the procedure described in Step 40.8 but
using 1-(4-methoxy-phenyl)-cyclopropylcarboxylic acid and stirring the reaction mixture for 3

h at reflux.
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25 material is renoved by filtration and the filtrate
is evaporated to give the title conpound as a

wa@eioonsmwss solid. ESI-MS: 119.0 [MH -. Step S5BCBEP2008/067859
3- Fl uoro-2, 2-di met hyl - propi onic acid nethyl ester WO
2009/ 080694 PCT/ EP2008/ 0678%9 .- 117 27 nL of a 1 M
sol ution of tetrabutylammoniumfluoride in THE are
added slowy and under ice cooling to a solution of
7.25 g (27.4 mol)
2,2-dinmethyl-3-trifluoromethanesul f onyl oxy- propionic

Exanﬁ‘tﬂéd gt [B)l2-RetR-pjriblidPe-12-dRbrobxfiic Th&d r @sz%tdlenm -{[5-(2-{1-[4-(3-
. soI ut| on iIs stl rred 6 h alt 0 IC a(ljnd4t hen 10 RI.

k A dﬂﬁﬁ&c@@zelﬁwl amide}
5 betmeen DCM and brlne The organi c phase
wiith brine, dried with sodiumsulfate and
d carefully. The brown oil is distilled in a
Fn (oven tenperature 120 to 150 C) to
€ conpound as a colorless liquid. Step

£ rifluoronethanesul fonyl oxy- propi oni ¢
P 10 To a solution of 3.64 ¢ (27 5
mol ) 3- hydroxy- 2-di met hyl - propi oni ¢ aci d _met hy
The @lle gpmppnd (S4pr828rﬁﬂ in gnakdgynipthe Qroseqilirﬁuctﬁsrq@quqm@ample 40 but
fAdou l
with gw'(':e)l/f %93}‘? J%‘A'{ é(nsaﬂndﬁﬁaﬁglg Aot ﬂ{eorea&g%nhﬁ%ﬁécl é; %Ef (18 hatr,
quenghed by aiutionhwith ﬁ@fl\@birz@dmﬁte@ﬂoﬂs tfm igackeh \ixtirg.is atlrred for 4.5 h

o 2 o SR A TP T 1% SIS -
(4- bromarrye'dine? P)-dwme th ey sthembxy}-arepydledimethyhamineh@tep 55.1) is used.
The ?e &# Rﬂ(t{n%a e?ﬂ&&’ &M Ry \Q?bzb Zufntida bgdlllﬁ%ﬂ\%gh E1OAC/H,0 and

rum su and evapor ryness
extrak:milwitteEhCBAajrl ed under vacuum and the title corrpound

Title ?(%Eergﬁ\éjmphgj%#‘lé\ééu %gelr i@y'é;;hg'?? gg ml-lr-lL%System 19 'lZEC Rr = 0.08
(DCM/@eoq.{/é}q@Ptf byerg- pvrrolidine-1,2-dicarboxylic acid

2-am de 1-({4-nethyl-5-[2-(1-

nmet hyl - cycl opropyl ) - pyrid

Stepilgg'.14'(%l{%-gt-ai-%mo'-gv'rwr}-2-§m1Qﬁ%thﬁ-&hvlﬁbﬁér{o‘xﬁ-ér%vl)Sd iR ethyl-amine

Sodium hydroxyde (pellets are finely grinded, 0.488 g, 12.2 mmol, 5 eq) is added to a
solution of 4-[1-(4-bromo-pyridin-2-yl)-1-methyl-ethyl]-phenol (Step 55.2) (0.714 g, 2.44
mmol) in DMF (5 mL). The mixture is stirred for 20 min at rt. 3-Dimethylamino-1-
propylchloride hydrochloride (0.611 g, 3.87 mmol, 1.6 eq) is added. The reaction mixture is
heated to 90°C, stirred for 10 h, allowed to cool, diluted with EtOAc/H,O and extracted with
EtOAc. The organic phase is washed with H,O and brine, dried (Na,SO,), filtered and
concentrated. The residue purified by silica gel column chromatography (DCM/MeOH/
NH3™, 94:5:1) to afford 0.398 g of the title compound as an impure brown oil which is used
without further purification: ESI-MS: 377.1 / 379.0 [M+H]"; TLC: Rr = 0.22 (DCM/MeOH/
NH3™, 94:5:1).

Step 55.2: 4-[1-(4-Bromo-pyridin-2-yl)-1-methyl-ethyl]-phenol
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The title conpound is prepared in analogy to the
procedure described in Exanple 40 but using

W@ 3)0948069Di f | uor o- pyrrol i di ne-2-carboxylic aci BCEHRPZIES/067859
Titl e conpound: yellow powder; 25 ESI-Ms: 422.0
[MtH +; tR= 4.26 mn (System2); TLC Rf = 0.26
(Et OAc). Exanpl e 60
(S)-2-Methyl - pvrrol i di ne-1, 2-di carboxyl ic acid 2-am de

6- i I -1- rid in-2-
B0 N 13 Bl Souss 2980 SRuBass L PRAAB G/ SRHBB S 4bromo-2-
[1- (41ﬂého>N ﬂﬂhen?l)ﬁl mbthyl-eth@ Q/rhhhe (S NsHINOB7E gr28Pmol) in DCM (42

i m dazol e-1-carboxylic acid
mL), undepan ﬁ{gﬂ)gzq;m_ogp@)qrep'{)h\q efastion (xture-ignstivied farpl A A60 G- allowed to

warny kd rt28itH6d €#318")aooled to 0°C and quenched by addition of anhydrous MeOH.
(S)-2-mst hyl - pyrrol i di ne-2-carboxylic acid ami de (11

The mpjtueenis cancpelrgd.agiuted Mih o #Myaqueays matution ¢ff HCh, stirred for 1 h,
neutl%#é?)"\ﬁ)dplll G SHPRrted MRMTDCRIPRIA AR C é)‘%ﬁél?é BUY §a,80.,), filtered
e reaction mxture Is evaporate
and gancentratad.i Gre nepidue i g@lda/wthos:aplurdnaﬁwrom aqueous
nmet hanol gives the title conpound as a white solid.
HpIc/I\/B(I\/lethod B) RT 2.09 mnutes MFH4119and M H
3R phien vb)- 1t

[ 5- (.6. i m dazol - 1- yl - pyrl di n- 2- yI) 4- met hyl -t hi azol - 2-y
[7- 10 am de Carbonyl diimdazole (17 ng) is added to
The titlescdrpounid i® preépalemt |hrﬁndmgglte theypropatiurelidas@ibgt )in 8teps 40.4 to 40.7

out oy (St SucBaey de i #0°. 18 vimbrpehafhe 3L por mmol of

pyridineéohé s usk& bisitiee $cavdeThd ichtiunedixture ¢4 steredifer 1 ihtdteeflux, poured

into § SahIls Fapepes SobTed Bt hekcdyand & aﬁr?é?qﬁﬁw't@ R ol Ste,40.5, the

reactwﬁ m&t@mﬁmﬁeﬁa&e@ h)éﬂB@’@“rQBtetb 41136 dhé Eba%nm InitSreasid@eed for 21
hG i m dazol - \E/@rgyrl din- 2-

N ot HolptEo A Ta dOmeBON-PPules i [Hb Sralddthioct sel6778(Q) solution of

LiIHMBS infndF heredred dh, Q-Qijnﬂ%hJ@Eph%nwlgfrﬁetﬁﬂ%roﬁgnﬂ lRBRride (Step 53.1)

stood for 18 hours at roomtenperature. The reac ion
in THY istadded pad feaisastianaaixiiel ispaliowed ito Fragh seevRedA haqueous

Title SORbHMP ESMRORBED AR iMH AR 3 94aRR{SRRG 1h.rLC: R = 0.55
(Hex/EtOAc, 7:3).

Example 56 (S)-2-Methyl-pvrrolidine-1,2-dicarboxylic acid 2-amide 1-({4-methvyl-5-[2-(1-d5-

methyl-cyclobuty}-pvridin-4-yl]-thiazol-2-yl}-amide)

Ne N/ ;
AN
\ 7/ 7]/N o
S
O
— 0 NH,

The title compound is prepared in analogy to the procedure described in Example 40 but

=z

with the following modifications. In Example 40, the reaction mixture is stirred for 18 h at rt,
quenched by dilution with DCM/H,0, and extracted with DCM. In Step 40.1, the reaction
mixture is stirred for 1 h at reflux. In Step 40.2, the reaction mixture is stirred for 1 h at

100°C. In Step 40.3, the palladium catalyst is added to the heated mixture of the remaining
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di chl oronet hane, extracting a further 4X with 10%
met hanol in dichloronmethane. Evaporation of the
w@ e0vbiogisod or gani ¢ | ayers gives the title conpoRCERPIWL67859

is used in Step. 60.1 without further purification.

25 Step 60. 3: -113 -

N-[5-(6-1m dazol - 1-yl -pyridin-2-yl)-4-nethyl-thiazol -2

-yl ]-acetam de Argon is bubbled through a m xture of
reaggwlﬁgagwgc;ﬁe ?g%tl r‘lkg?%}%orﬁis gﬁrt %):ﬁlhllcagghgo %6(9@“ )Wlth6EtOAC/H20 and
extrabtell with StOAS &Y PYIAG RIAUNDNESItFRGA N AhE BRI MQse the residue is

2009/ 080694 PCT/ EP2008/ 067859 -119 pal | adi um (
purifigd &1yl YiSneR! rFRHENT 2BrOmpfoIraRit (JHﬁxéFépl%nét“é '(‘5@@9 4, the reaction
mlxtl)’?@t|§5t|r§é’d fbr @b)mlﬁ%@ 12040781 BRYYAT.Hans réa?btlén b }tuﬁé |srs‘ﬁﬂ% for 3 h at

enperature f m nutes prior to ealngl_
80° lermﬁt@% 40¢t |'8§t® 4A-7a 4Bnethaye 3twitern-&106e TV ﬂrtirSo%ﬂﬂ@ to a cold (-
Cg%ﬂftlehbbcf Ll FR§HFOAHE )S'i)uhg] "ﬁdeﬁﬁéﬁﬁ[)@c%ut%dchlonde (Step
artiti one et ween aqueous sodi um bi carbonat
56.1i0ITitF isradded aa@%enetatmmohixtune & aliowiet do caash bower 16 h.
e arther dh 1 a : -
Title &%’ﬁ‘?"or oma ane 4%122 :ﬁ% iﬁ%dozo/?%rgﬁlmcqsé térﬂ 15 -erLC' Re = 0.21
(DCNWRIDH/NHEE, 9 187 151 )ed by preparative rever sed phase
chromat ography and the fractions containing the 12.8
m nut e conponent conbi ned and evaporat ed.
StepBRl 1: i1t QWeh-BRINRIheBEHRAVSThHiREUM bi car bonat e
solution and I0% nethanol 1 n dichl oronet hane,
extracting a further 2X wth 10% net hanol in
The @lh&'&bﬁ’(p@ﬁﬁd f’%BF’edaﬁelem Eﬁlb@%ﬂtr@/p%éwh cilal%@ﬁ@ed in Step 40.8 but
hr omat ogr a el uent acetate : ol ,
usm@\ﬂrctshnetbylxﬁafglo Wénwatrb@(yb@@p@uwhlwbss Rremarece ag@ﬂrdldg to a described

/ - 0 : ' I
proc%@r%éﬁg&gl\‘gt%ﬁ%&y%io 1 glh %§gog4+car 099 céggéi 539), 4107
41092 bahusireg d>-héthyhetidg] - 5- [ 2-

(1,1, 2-trimethyl -propel)-pyrimdin-4-yll-thiazol-2-yl}
-amde) NH - N~N SONH 15 A m xture of
Exarhpte daz 67 e- 1(3)@-kettyl-p\@raiding-1,2-dicarboxylic acid 2-amide 1-({4-

dlme«{hWamlno%emwl-ér?Z-& %metnxlrovg%%uxli) REGRYA Y B Sl Lt

,(28 38) 3- net hyI pyrrol | d| ne- 2 carboxyl ic acid am de
(1]N”9E} anchtriethylamne (0.014 m) in DMF (0.08 ni)
' 40 C for 18 hours. The reaction mxture
apar at g and then purified by reversed phase
romat 0gk, 2(l\/lethod B), the

The title compound is prepared in analogy to the procedure described in Example 40 but
with the following modifications. In Example 40, the reaction mixture is stirred for 18 h at rt,
quenched by dilution with DCM/H,O and extracted with DCM. In Step 40.1, the reaction
mixture is stirred for 2 h at reflux. In Step 40.2, N-{4-dimethylaminomethyl-5-[2-(1-d;-methyl-
cyclobutyl)-pyridin-4-yl]-thiazol-2-yl}-acetamide (Step 57.1) is used. The reaction mixture is
stirred for 1 h at 100°C.

Title compound: ESI-MS: 460.1 [M+H]"; TLC: R; = 0.15 (DCM/MeOH/NH;, 89:10:1).
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30

20 fractions passed through a Varian Bond El ut(r) SCX

300 ng SPE cartridge followed by elution with 7 M
w@eownsmmo4 n et hanol . Evaporation of the met harol/ER2008/067859

amoni a washings gives the title conmpound as a yell ow

solid. M5 (Method D) MrH 43114and M H 429. Exanple 62

(S)-2-Methyl -pyrrolidine-1, 2-dicarboxylic acid 2-am de

1- ({5-]2- (4 met hoxy 25

h

> ONR NN O 0 Amxture of
i m dazol e- 1- car boxylic acid
{5-[2-(4- et hoxy- phenoxynet hyl ) -pyri m di n-4-yl] - 4-
A lzﬁ%lﬁ%l - bhi ENz?ll br%n%er}eTrgWJSqQé( %Qn'{&)yl cyclobutyl) pyrldlnd4 yl(] i[_rgazol -2-yl}-

acetérﬁldbI

- 2- et hy rroli car boxyl'i ¢ aci
acetargifedftert I/. @t(ﬁ?@ arg, A9 ono ek, dﬁn)ethytarrmwhmogmome) (3883 mg, 0.470
[
mmof o2 S0Fa e catond QO E: 08 nbC 2Rl DAY A s sired
for 2Chrajrmt digurtep hjth Emdﬁldﬂ) Bnd Bhteao‘techa\uthoﬁi@ﬁnasdeorgamc phase is

was Iarv? éﬁlgygrbpﬁ? e%S&NEhé@ﬁ)“ﬁlteﬁ,?gnr?’% Qo%négﬁgc?ﬁé résﬁj&% purified

by triturathar it EEt@(D t@faﬁbddeSthghﬁnbdz tite aompoural asvawthitegslidi E8ISMS: 348.2
[M+|—‘he title conpound as a beige solid. M5 (Method D) M+H
483 and M H 481. 10 Exanple 63
(S)-2- Met hyI pyrrolidine-1, 2-di carboxylic acid 2-am de
4- et ho :

. dromomethyl-a: 3 oY
acet;nh,@éol 2- yI) am del N H NN 3 OONH N N

NBS (554 mg, 3.06 mmol, 1.1 eq) is added to a solution of N-{4-methyl-5-[2-(1-d;-methyl-
cyclobutyl)-pyridin-4-yl]-thiazol-2-yl}-acetamide (Step 57.3) (846 mg, 2.78 mmol) in CCl, (20
mL) and CHCI; (16 mL). The reaction mixture is stirred for 1 h at rt, washed with H,O and
brine, dried (Na,SO,), filtered and concentrated. The residue purified by silica gel column
chromatography (Hex/EtOAc, 1:4) to afford 572 mg of the title compound as a pale yellow
solid: ESI-MS: 383.0 / 385.0 [M+H]"; t.= 3.12 min (System 1); TLC: R = 0.45 (Hex/EtOAc,

1:4).

Step 57.3: N-{4-Methyl-5-[2-(1-d>-methyl-cyclobuty}-pyridin-4-vl]-thiazol-2-yl}-acetamide

The title compound is prepared in analogy to the procedure described in Steps 40.3 to 40.7
but with the following modifications. In Step 40.3, the reaction mixture is stirred for 1 h at
120°C and quenched by dilution with EtOAc/H,O. In Step 40.5, the reaction mixture is
stirred for 3 h at 80°C and trituration in MeOH is not performed. In Step 40.7, 4-methoxy-3-
buten-2-one in THF is added to a cold (-78°C) solution of LIHMDS in THF. After 30 min, 1-
ds-methyl-cyclobutane chloride (Step 56.1) in THF is added and the reaction mixture is
allowed to reach rt over 16 h.

Title compound: ESI-MS: 305.2 [M+H]"; TLC: R; = 0.24 (Hex/EtOAc, 1:4).



O A m xture of imdazol e-1-carboxylic acid
(5-{2-[2-(4- et hoxy-phenyl)-1, 1-di net hyl -et hyl ] -

W@y os@dN- 4-yl } - 4- met hyl -t hi azol - 2-yl) - am de PGODEPD)PS/067859
(2S) - 2-net hyl -pyrrolidi ne-2-carboxylic 15 acid am de
(9.4 ng) and triethylam ne_ (95011 nm) in DVMF (0.07 m)
is swrled at 40 C for 18 hours. The reaction mxture
is evaporated and then purified by reversed phase

the fractlon
. § : .:(%-fluoro 1,1-dimethyl-

ethvlﬁavﬁd‘ fh dg/ﬂ 4 mb{mm%zbyzﬁl}imw Wi t h 7 Mammonia in
nmet hanol . Evaporation of the nethanolic anmoni a

washi ngs gives the title conpound as a beige solid. M
(Method D) 20 M+rH 509 and MH 507. WD 2009/ 080694
PCT/ EP2008/ 067859 - 121 Exanple 64

(2S) - 2- Met hyl -pyrrolidine-1,2-dicarboxylic acid
2-amde 1-({4-methyl-5-[2-(1,1, 2-
trimethyl-propyl)-pyrimdin-4-yll-thiazol-2-yl}-am de)
NHNN SOO0? NHZ N~ 5 A nixture of

i m dazol e-1-carboxylic acid

{4-methyl -5-12-(1,1, 2-trimethyl -propyl)-pyrimdin-4-
yl]-thiazol -2-yl}-amde (30 ng), (2S5)-2

-met hyl - pyrrolidi ne-2-carboxylic acid am de (11 np)
and triethylamne (0.014 m) in DM (0.08 m) is
swirled at 40 C for 18 hours. The reaction mxture is
evaporated and then purified by reversed phase

chromat ography (Method B), the fractions passed
through a Varian Bond Elut(r) SCX 300 ng SPE cartridge
followed by 10 elution with 7 M amoni a i n nmet hanol
Evaporation of the methanolic ammonia washi ngs gives
the title conpound as a beige solid. Ms (Method D) M+H
431 and MH 429. Exanple 65

(2S, 4R) - 4- Hydr oxy- 2- et hyl - pyrrol i di ne-1, 2-di car boxyl i
c acid 2-amde 1-f[5-(2- tert-butyl-pyrimd
in-4-yl)-4-nmethyl-th iazol-2-yll-amde} OH NHNN S
uni
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OO~ NHZ 15 A mixture of imdazol e-1-carboxylic acid
{4-methyl -5-[2-tert-butyl -pyrimdin-4-yl]-thiazol-2-yl
wQ 200am08m@e4 (153 ng), (2S, 4R) - 4- hydr oxy- 2 PCT/EP2008/067859
-met hyl - pyrrolidine-2-carboxylic acid amde (71 ng)
and triethylamne (0.156 m }4¢n DMF (2 m) is stood at
roomtenperature for 18 hours. The reaction m xture
is evaporated and then purified by normal phase
chromat ography eluting 20 with a gradient from et hyl
a to 10% ethanol in ethyl acetate and the title
c ounyg I obtained as a white solid after a further
ysSt alq saflj on step from aqueous et hanol. Hplc/ M5
“(\Wethod @ R¥:1.13 minutes, MrH 418.9 and MH 417. 1.
}\, 2009/ 080694 PCT/ EP2008/ 067859 -122 Exanple 66
2 4S) 4- Fl uoro- pyrrolidine-1, 2-di carboxylic acid
amde 1-{[5-(2-tert- butyl pyrimd
in-4-yl)-4-methyl-th iazol - ¥Il-amde
The bt 9PDBOETLISFHIEPEPI 0D 8NBle98 4@ the: @@gedtprepqiescrlbqq inNExagle 40 but
with %e@o@vwhb mdifflatfior® ¥ Sfep 4012, 1tHd ABEROPMkGRIO8MYdd or 1 h at 100°C

acid

and exjragiachyith BIQ/C efiartbeing quenghyed. rin Stap 40-§1 the readiigp mizlug is stirred
for 4 h é}m cf $n4§?&3 ’40(42$In4$2e%(f’floﬁ| M&Euﬁeas stlrred for ’130 mln) at 85°C and

-nmet hyl - pyrrol idine-2-carboxylic acid am de ngy
extragied withr E@Amfmbﬁ@g(que()@&drﬂr) Sten 40MF- tl'qq_raapyori mixgure dgistirred for 1

h atafo EOOM SEFREY &t kL. g% rPér§de‘PL| Sr]ot 1fified a%é 007 3:fluoro-2,2-

xture 1S evaporate Ccrys atlon roma ebus
dlmet’rm hapanypgéhlalet (Btept 98.1)as usexirpound as a yell ow / V\,hl te

Title é’cldn;SjcMan' 41@:( g}%g.ﬁgl‘ﬁl\é%yﬂé'i% TR ESsteMt Y. 4P R, = 0.31

(DCM/QGQ’H Iet)hyl - pyrrolidine-1, 2-di carboxylic acid 2-amde
1- ({5-[2-(4-ethyl -

Step 58.1: 3-Fluoro-2,2-dimethyl-propionyl chloride

The title compound is prepared in analogy to the procedure described in Step 44.1 but

using 3-fluoro-2,2-dimethyl-propionic acid (Step 58.2).

Step 58.2: 3-Fluoro-2,2-dimethyl-propionic acid

A solution of 6.9 g (38.6 mmol) 3-fluoro-2,2-dimethyl-propionic acid methyl ester in 30 mL of
methanol is treated with 38.6 mL (77 mmol) 2N NaOH and the mixture heated to reflux for 3
hours. The mixture is cooled to RT and the solvent evaporated. The residue is partitioned
between water and DCM. The aqueous phase is acidified by the addition of 50 mL of 2N
HCI and extracted with ethyl acetate. The organic phase is washed with brine, dried with
sodium sulfate and evaporated. The colorless residue is stirred with hexanes, insoluble
material is removed by filtration and the filtrate is evaporated to give the title compound as a
colorless solid. ESI-MS: 119.0 [M-H].

Step 58.3: 3-Fluoro-2,2-dimethyl-propionic acid methyl ester
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10 tetra

hydr o- pyran-4-yyl 1) -pyrimdin-4-yll-4-methyl-thiazol -2
wo yioposmspdde) NH' N NS OONH NNOA nmRCIER200$/067859

i m dazol e-1-carboxylic acid

{5-[2-(4-ethyl-tetrahydro-pyjan-4-yl)-pyrimdin-4-yl]-

4- met hyl -t hi azol - 2-yl }-am de (50 ng),

(2S) - 2- net hyl - pyrrolidine-2-carboxylic acid arri de (18

triethylamne (0.021
27 m&vﬁgf ?{' sglutipy ¢ teterb “Marﬂ?.’)‘ﬁf‘@mnlhﬁé'd%%g&r? GAIRT §'Pl{l’fyea”d under
ice coblirRyRPLLILESh 3Nd, %hjﬁmmrrmﬁbl d Zb&'nfeWBﬂﬁﬂiloP@ﬁ&ﬁanesuIfonyloxy-
chr omat ogr aphy Met hod B% e fractions passed

prOD'PH'rCoQ&% ”’&”\Yéleﬁtﬁﬁ "'Béﬁ%l Nty g J(Hf BWF%GU'”H@OWE” ésaﬁtﬂrfqdd@é‘ at 0 °C
and tRln evad Jpyrel Hid Qv R gvd\ﬂo@é’fg@rﬁa@efhﬂy BRY NABAksidue partitioned
Evaporation of the nethanolic amonia "washings ves
betweer DGM prd bimp JtecPraenia phasege washed wntwnomrmwﬁ»sw sulfate
d %\%)%_og{{gd }%ﬂﬂ%?Tth)rmwllse%léﬁled in a elrohr-oye(zy &qvg%tedrgperature

rrolidine |carboxy|c aci

120 t0-15804 Ginta diye 118 {ite-qompound as a colorless liquid.

phenyl - cycl opentyl)-pyrimdin-4-yll-thiazol-2-yl}-anmd

e) WD 2009/080694 PCT/ EP2008/ 067859 -124- - HN 3/r
Stepry8.4x 2:2-Bimeth ¥d- 3riltromidtidnAs woxtyloxe-pafpionic acid methyl ester

i m dazol e-1-carboxylic acid

{4-met hyl -5-[ 2- (1- phenyl -cycl opentyl)-pyri m di n-4-
To aydo]utibhicA3d4- @ {37.5 rranol Hi8-hiyBdxyg)2- dlmethyl propionic acid methyl ester and

29) - 2- thI-pr I,.di ne- carbox cid mde
(4. 84@5& %H(Zg? él’ -ﬁ,} ?1'86( B (2)395 nPh) '(SO I){.d 30((165 trifluoro-
meth%meﬁdlbdlcaécm“r@n@drﬂb (58 2hauy 30 3Trhmor)@(;7(l) (o143 ﬁwdmndelurrﬁ!trogen The

yellowrﬁoﬁipﬁﬁg%?é[gq% nd tzﬂ 20 BS! th Eg? g Slggg and the mixture
stirreldd PUGRTACYRF baéhgl%orﬂﬁn Bbudv( rd orS@% &06rowm. BEM (a)rrht) id@Rlided and

fol | owed b)(1
the solution is washed twice with 2 N HCI, dried with sodium sulfate and evaporated to

dryness. The brown residue is dried under vacuum and the title compound used without
further purification. TLC: R¢ = 0.72 (EtOAc/hexanes 1:2).

Example 59 (S)-4.,4-Difluoro-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({4-methyl-5-[2-(1-
methyl-cyclopropyl)-pyridin-4-yl]-thiazol-2-yl}-amide)

E
E

\ \YW
© o

The title compound is prepared in analogy to the procedure described in Example 40 but
using (S)-4,4-Difluoro-pyrrolidine-2-carboxylic acid amide. Title compound: yellow powder;
ESI-MS: 422.0 [M+H]"; t,= 4.26 min (System 2); TLC: R¢ = 0.26 (EtOAc).

Example 60 (S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-{[5-(6-imidazol-1-vl-

pvridin-2-vI}-4-methyl-thiazol-2-yl]-amide}
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elution with 7 Mammoni a i n net hanol. Evaporation of
t he nmet hanol i c amoni a washings gives the title

wa@eovposed as a solid. MsS (Method D) M+H 491 anpICIVEP2008/067859
489. 10 Exanple 69
(S)-2-Methyl -pyrrolidine-1, 2¢gli carboxylic acid 2-am de
1-({5-[2-(1, 1-di net hyl -
p-tolyl-ethyl)-pyrimdin-4-yll-4-nmethyl-thiazol-2-yl}-
amide) NHNN 3 OONHZ NN/ -0T A mxture of

.dakol -1 carboxylic acid

2- ?/' -di met hyl -2-p-tolyl-ethyl)-pyrimdin-4-yl]-4

nmet hyl - i azol - 2- yl }-am de (40 ng),

2S) - 2- mét hyT*- pyrrol i di ne- 2- carboxylic acid amide (13

5 ng) and triethylamne (0.015 m) in DMF (0.09ml) is
rled at 40 C for 4 hours. The reaction mxture is
porated and then purified by reversed phase
romat ogr aphy (Method B), the fractions passed

A mli'(tl]feotbfgﬂhld%zMéﬂi @enb&cynﬁl abldys{(6 )m@@élﬂ@ﬂlpvmj|I$E§/Imh{etﬂyﬂiﬂﬁazol-2-

ion with 7 _M ammoni a_ i n nethanol

yil- arE\?&pf%‘? 5191) dﬁ) gfm?tﬁé' ryeelidneRieremmintdd agidedi A geo)gindes
tneth&'&%lﬁé H.@ZW&WBW @%I?lssé?io\/\/@d tVBrabyRt Reth fahng¥EuASSr 18 hours.

The '(GZ‘SUQIR)“DQUFW%\HWFQ&%' o menrnwlfl@ﬁtweby rocristalisaisnyfiane aqueous
meth%ﬁbl% ?ﬁsﬂﬁb e é%r{&gh S &l ite QHfd?/ gthog 893 8% minutes,

I azo
M+HP‘¢T/%PBDM8‘/| 669’859 - 125 N N~~ "H N Sr SOONZ

\_/

Step 60.1: Imidazole-1-carboxylic acid [5-(6-imidazol-1-yl-pyridin-2-yl)-4-methyl-thiazol-2-yl]-

amide

Carbonyl diimidazole (17 mg) is added to a solution of 5-(6-imidazol-1-yl-pyridin-2-yl)-4-
methyl-thiazol-2-ylamine (26 mg) in DMF (1 ml) and stirred at room temperature for 18

hours. The reaction mixture is then filtered to give the title compound as a white solid.

Step 60.2: 5-(6-Imidazol-1-yl-pyridin-2-yl)-4-methyl-thiazol-2-ylamine

Concentrated hydrochloric acid (0.3 ml) is added to N-[5-(6-imidazol-1-yl-pyridin-2-yl)-4-
methyl-thiazol-2-yl]-acetamide (30 mg) in ethanol (2 ml) and heated at reflux for 3 hours and
then stood for 18 hours at room temperature. The reaction mixture is evaporated and
partitioned between aqueous sodium bicarbonate solution and 10% methanol in
dichloromethane, extracting a further 4X with 10% methanol in dichloromethane.
Evaporation of the combined organic layers gives the title compound which is used in Step.

60.1 without further purification.

Step 60.3: N-[5-(6-Imidazol-1-yl-pyridin-2-yl)-4-methyl-thiazol-2-yl]-acetamide

Argon is bubbled through a mixture of 5-iodo-2-acetylamino-4-methylthiazole (312 mg), 6-
imidazol-1-yl)pyridine-2-boronic acid (600 mg), 1,1-bis(diphenylphosphino)ferrocenedichloro
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N A mi xture of imdazol e-1-carboxylic acid
{4-methyl -5-[2-tert-butyl -pyrimdin-4-yl]-thiazol-2-yl

wQ 200a08me4 (50 ny), PCT/EP2008/067859
(2S, 4R) - 4- di net hyl am no- pyrrolidi ne-2-carboxylic acid
amde (25 ng) and triethylapne (0.051 m) in DVF (1
m) is stood at roomtenperature for 18 hours. The 5
reaction mxture is evaporated and cryst alisation from

que net hanol gives the title und as a yell ow
pallaghi 1) dicBloraacihrps (45VRS) RBHHBCEaCIORE BOBGYH Weleals ! Filkpnd
dlmeﬂﬁ)g(yétharﬁ@ﬁ Mnlr) £A38m terﬁ%@ﬂﬂr@f&% minutes prior to heating for 45 minutes

S) - 2- Met yrrolidine-1, 2-di carboxylic acid 2-am de
at 851 ins. l?lgta@pé@lﬁgpgp"nm,lgtoma@e apparatus. The reaction mixture is evaporated

and ;%’é’rflﬂld'ﬂe‘a'tfé‘t\ﬁe% acﬁ%oﬂ?tsad’hmtﬂ"ééig@Aat@SUIhllo@thj@d%%ét'nar%l in

m xt ure of
dichlprgimgdhasiee extractin® @xXyither 2xcwigh 10% methanol in dichloromethane. The

comt%?e;z/(f ?rgghﬁtlwg(élg?er@/aBWa'téH SRt &) prefiarBbdVdvetdtianabs
chro2egrEphy Andithe fragticasicaotamng bei1di heinkte eerbesnent cormbingd and

e

in dichtoramethane, eﬂraevrag)@ fuathed 2% vdtht 18k methranpol iedlidhjoroemetirase ds

o fr 0 S
oo P e R 2B ol Py S 3y bR R BRR e
gived hkltideedmibpundhsid mdiite wolidh HpldMSniviesth cal A)rR'ﬁHztSl@anlolJtes M+H 300.
Evaporation of the methanolic ammonia washi ngs gives
the title conpound as a yellow solid. M5 (Method D)
ExarMHbr|64188 88@3Nﬂéﬂhﬁlkﬁrro%nﬁmbabé’ﬂ/hc acid 2-amide 1-({4-methyl-5-[2-
nmet h ,I am no- pyrrol i di ne-1, 2-di carboxylic
[ d O|--- Iri md
nmet hyl -th iazol-2-yll-am de} W 2009/ 080694
67859 -126- NN~'""H N Srr

A mixture of imidazole-1-carboxylic acid {4-methyl-5-[2-(1,1,2-trimethyl-propy|)-pyrimidin-4-
yl]-thiazol-2-yl}-amide (30 mg), (2S,3S)-3-methyl-pyrrolidine-2-carboxylic acid amide (11 mg)
and triethylamine (0.014 ml) in DMF (0.08 ml) is swirled at 40 °C for 18 hours. The reaction
mixture is evaporated and then purified by reversed phase chromatography (Method B), the
fractions passed through a Varian Bond Elut® SCX 300 mg SPE cartridge followed by
elution with 7 M ammonia in methanol. Evaporation of the methanolic ammonia washings
gives the title compound as a yellow solid. MS (Method D) M+H 431 and M-H 429.

Example 62 (S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({5-[2-(4-methoxy-

phenoxymethyl)-pyrimidin-4-yl]-4-methyl-thiazol-2-yI}-amide)




SOONHL2 NNA mxture of imdazol e-1-carboxylic
acid
wQ dooam8dayd - 5- [ 2-tert-butyl - pyri m di n-4-yl]-thi BZDEPRDOY67859
}- am de (50 np),
(2S, 4S) - 4-di et hyl am no- pyr g4 L di ne-2-carboxylic acid
amde (25 ng) and triethylamne (0.051 m) in DVF (1
m) is stood at roomtenperature for 18 hours. The 5
reaction mxture is evaporated and then purified by
%edeh se chromat ography (Method B), the
acti assed through a Varian Bond Elut(r) SCX 300
SPEOC 2 rldge foll owed by elution with 7 M anmoni a
|m met hafol ."“Evaporation of the methanolic anmonia
shings gives the title conmpound as a yellow / white
olid.Hplc/M5 (Method C RT 0.93 mnutes, MtH 432.1
cand MH 430.2. 10 Exanple 73

(S) - 2- Met hyl - pyrrolidine-1, 2-di carboxylic acid 2-am de
[5-(2-isopropy|- pyrimd in-4-yl)-4-methyl-th
irazol -2-yll-amde} NHNF -Nr SOONH, J///NNA

m xture of im dazole-1-carboxylic acid

A mn{tﬂren@’t rlmﬂazélehzcérﬁé?ﬂlil(? BYibBY3-{4TndiHdxg-phbd oty AL pyRimidin-4-y1]-4-

-am ae

meth@/? )aZQL%ﬁlr}ﬁmld;&Orm)i HNe-petytpsalifing-Zaedraouic aeid @rpde (10
mg) é‘&) tri@ glanﬁlﬁigf.@’jf @W q@wﬁg@%m[?hesmﬂem d & s 1'§1I'pou"sS The

swrle reac m xture 1s
5  reactmrapixtue mle\@updratehbanq)thnehfnwﬁied)w reeveaegexh\ap@ arematography

(Metﬁ(EJ gmom% ﬁ'%EEu { (\}e?%gég{ g%b@@%&%ﬁ@g&i Egcgrtridge

foIIovf/eli bymletiorbwlth é’ll\ﬂlbrrmlronm Inhnéth%dnﬁ‘mpoaatlon Gfrﬁtmmemlanollc ammonia

wast i GRa b8 Tie bamibtma cage dofERROWARHS B) VAR FtwonohiH 4ot

D) MrH 389 and M H 387 Exanpl e 74

10 Exangp% |6§ (&Eﬁath\%&&& ‘?% dléazrbc()jxlv g're‘glg)éyamldea‘l I(5d{22[2a(5{]methoxv-

- IICLII

phenwwamtm@nw” dYvifnidin-diy-Amethv-thii ezl h2midd]- am de}

N H
b “E
\ S Z// "y
— 07 TNH,
\ N
N /

[o —

A mixture of imidazole-1-carboxylic acid (5-{2-[2-(4-methoxy-phenyl})-1,1-dimethyl-ethyl]-

pyrimidin-4-yl}-4-methyl-thiazol-2-yl)-amide (30 mg), (2S)-2-methyl-pyrrolidine-2-carboxylic
15  acid amide (9.4 mg) and triethylamine (0.011 ml) in DMF (0.07 ml) is swirled at 40 °C for 18

hours. The reaction mixture is evaporated and then purified by reversed phase

chromatography (Method B), the fractions passed through a Varian Bond Elut® SCX 300

mg SPE cartridge followed by elution with 7 M ammonia in methanol. Evaporation of the

methanolic ammonia washings gives the title compound as a beige solid. MS (Method D)
20 M+H 509 and M-H 507.
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WD 2009/ 080694 PCT/ EP2008/ 067859 -127- - HN N O NHZ
N S A mxture of imdazol e-1-carboxylic acid
wq dooamsdayd - 5- [ 2- net hyl sul phanyl - pyri m di n- 4- yPqF/EP2008/067859

t hi azol -2-yl }-am de (1.41 g),
(2S)-2-met hyl -pyrrolidine-24sarboxylic acid am de
(0.59 g) and triethylamne (0.71 m) in DMF (4.2 m)
is swirled at 40 C for 3 hours. The reaction m xture 5
is evaporated and then partitioned between water and
5% et hanol i n dichl oronethane, the organic |ayers

Exards16 64 (2 SH2-Miety1-podlbIlIReS Y Ritcbrfox@icla Gy 2Rehiaé @d{4 MeBiyLE-[2-(1,1,2-

t he t|tIe conpound as an orange sol1d which I's used
trimei-pEQK vrimisdin-4-y|hthipzol-2ryiha

\imsthyla Q- pi peridin-1-yl)-pyrimdin-4-yll-4-nethyl
sthiazol-2-yl}-amide) NHNN OONHZ NNNA

xture of (S)-2-nmethyl-pyrrolidine-1,2-dicarboxylic
id 2-am de 1-{[5-(2 nethanesul
P

inyl -pyrimdin-4-yl)-4-nethyl-thiazol-2-yl]-am de}
(50 ng), 4-(dimethylamnmino)- 15 piperidine (78 ng) and
A mitture- «zfiimmnelealr-earh@aa!iedcidt{4-&ﬁbtl@l45d2 (%, 1THbUINsthyHpeopyH alyeahidin-4-

midanol . 5
yHERBES OB AR Ko Hh ), Iy bRl R LY chBEIRELIARE (11 mo)
and ﬁfrib}‘r?lﬁghr:j@(%‘rﬁli @) iBDMF ({Elaﬂit?rﬁl)?a SReBAITLC ﬁ?{iﬁmultsr. iTlgeeaction

) oL 1 owe e | ON . a ni a n ano
mixtyeg io RO G0 sl Mo nd o T BT S CORETG At (lthod B), the
fractioh€ phsédedahrotghaotsiidn B\hd (Eviteh®oX Bbo MidSRE Zaatndgdvioltbwed by

471,
elution with 7R/I ammonia in methanol. Evaporation of the methanolic ammonia washings
gives the title compound as a beige solid. MS (Method D) M+H 431 and M-H 429.

Example 65 (2S,4R)4-Hydroxy-2-methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-{[5-(2-

tert-butvl-pyrimidin-4-yl)-4-methyl-thiazol-2-yl]l-amide}

\\\\O H

A mixture of imidazole-1-carboxylic acid {4-methyl-5-[2-tert-butyl-pyrimidin-4-yl]-thiazol-2-yl}-
amide (153 mq), (2S,4R)-4-hydroxy-2 -methyl-pyrrolidine-2-carboxylic acid amide (71 mg)
and triethylamine (0.156 ml) in DMF (2 ml) is stood at room temperature for 18 hours. The
reaction mixture is evaporated and then purified by normal phase chromatography eluting
with a gradient from ethyl acetate to 10% ethanol in ethyl acetate and the title compound is
obtained as a white solid after a further crystalisation step from aqueous methanol. Hplc/MS
(Method C) RT 1.13 minutes, M+H 418.9 and M-H 417.1.



Exanple 76 (S)-2-Methyl -pyrrolidine-1,2-dicarboxylic
acid 2-amde 1-[(4-nethyl-5-{2-[nethyl -
w@ 100am8dsyd - pi peri di n-4-yl)-am nol - pyri m di n- 4- p¢¥EPISA67859
-2-yl)-am del WO 2009/ 080694 PCT/ EP2008/ 067859

-128- - HNN 3 0" .. ONfL_NNN - N The tile
conpound is prepared i n an anal ogous manner to Exanpl e
75 except 1- nethyl - (nethylanino) pi peridine is used
f r|d|ne The title
HiC agid el -{{ - (2-tert-butyl-

pvrmﬁ(?la 4- \ﬁ) E%%TWI%@ZOI 2- vI] amlde})
-2-Methyl-pyrrolidine-I,2-di carboxylic acid 2-am de

1 ({4 nmet hyl - 542- ( 4-

met hyl - pi perazin-1-yl)-pyrimdin-4-yll-thiazol-2-yl}-a
mde) N~""HNN S OI ONHZ NNO N The tile
conmpound i s prepared in an anal ogous manner to Exanple
75 except N 10 net hyl pi perazine is used in place of

4- (di met hyl am no) - pi peridine. The title conmpound is
obtained as a solid. M5 (Method D) MtH 445 and MH
443. Exanple 78
(S)-2-Methyl-pyrrolidine-1,2-di carboxylic acid 2-am de
1-({5-[2- ((R)-3- o o

di met hyl am no-pyrrrool lidin-1-yl)-pyrimdin-4-yll-4-ne
thyl -thiazol -2-yl}-amde) NH
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NN SOl ONHZ ~NNO/// N 15 WD 2009/ 080694
PCT/ EP2008/ 067859 -129 The tile conpound is prepared

wo pooans@nal ogous manner to Exanpl e 75 except (RFERI08067859
(di met hyl am no) -pyrrolidine is used in place of
4- (di met hyl am no) - pi peri di nggz3The title conpound is
obtained as a solid. M5 (Method D) MtH 459 and MH
457. 5 Exanple 79
(S)-2-Methyl-pyrrolidine-1, 2-di carboxylic acid 2-am de

1-({5-[2- opr opyl -
t ﬁ-a'n)-pyrirn'din-4-y|I-4-methy|-thiazoI-2-yI}-a
)YN~ ""HNN 3 Ol ONH NNThe tile conpound

i n an anal ogous manner to Exanple 75
cept (E{)-Ff-)-S- (di met hyl am no) -pyrrolidine is used

N4 n pl ace of 4-(di nmethylam no)-piperidine. The title 10
ound is obtained as a yellow solid. M5 (Method D)
H 418 and M H 416. Exanple 80

A mi>(1t_§)e (éf:ngfaEMlgf@&’drb@)Mig B {4ttt AL R B Lty R p@hilinZ- AN ol-2-y1)-

amid@i(&é 1 @Ri4So4cueye-2-met Preniiing|2-¢/poxia paid Anyg (Ut mg) and
triethﬂa‘m{hé 0828 12 oMP) (13 L&oodMitodinRempBertdre & Mhours Mhe

reaction mixture is evaporated and crystalisation from aqueous methanol gives the title
compound as a yellow / white solid. Hplc/MS (Method C) RT 1.21 minutes, M+H 406.9 and
M-H 404.9.

Example 67 (S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({5-[2-(4-ethyI-
tetrahydro-pyran-4-yl)-pyrimidin-4-vl]-4-methyl-thiazol-2-yl}-amide)

N H
N N
- 07 T,
\ N
%
(o]

A mixture of imidazole-1-carboxylic acid {5-[2-(4-ethyl-tetrahydro-pyran-4-yl)-pyrimidin-4-yl]-

4-methyl-thiazol-2-yl}-amide (50 mgq), (2S)-2-methyl-pyrrolidine-2-carboxylic acid amide (18
mg) and triethylamine (0.021 ml) in DMF (0.13 ml) is swirled at 40 °C for 18 hours. The
reaction mixture is evaporated and then purified by reversed phase chromatography
(Method B), the fractions passed through a Varian Bond Elut® SCX 300 mg SPE cartridge
followed by elution with 7 M ammonia in methanol. Evaporation of the methanolic ammonia
washings gives the title compound as a beige solid. MS (Method D) M+H 459 and M-H 457.

Example 68 (S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({4-methyl-5-[2-(1-
phenyl-cyclopentyl)-pyrimidin-4-yl]-thiazol-2-yl}-amide)
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N -N 15 The tile conpound is prepared in an anal ogous
manner to Exanple 75 except (R)-(+)-3-

w@ dooamsdsyd am no) - pyrrolidine is used in place PET/EP2008/067859
4- (di met hyl am no) - pi peridine. The title conpound is
obtai ned as a yellow solid. 1. (Method D) MH 447.
Exanpl e 81 (S)-2-Methyl-pyrrolidine-1,2-dicarboxylic
acid 2-amde 1-{[5-(2-cyclobutyl- 20
pyrimdin-4-yl)-4-nmethyl-thiazol-2-yll-am de} WO
2 m80 94\ PCT/ EP2008/ 067859 -130- - HN N ONHZ N

I ¥ture, of im dazol e-1-carboxylic acid
4- nethyl 2-cycl obutyl -pyri m di n-4-yl]-thiazol -

(W }-anidé (42" ny),

2S)-2-net hyl -pyrrolidine-2-carboxylic acid am de (17

' triethylamne (0.020 M) in DM (0.12 m) is

ed at 40 C for 18 hours. The reaction 5 m xture

is evaporated and then purified by reversed phase

A mlﬁthfa)(ﬁfahﬂgaiz@[tdw-céfﬂbkiﬁ%gb) {4-rnbidryl-53- [@Qtﬂ)ms'lsggﬁﬁedtyl) p&/rimidin-4-
| an U cartr.i
P S g (oG ek s ety iaTBRCA RO RAAGIde O3 mg)

and tHBRRIMAE @0 mh)hve DIVIF (baqrmhl G @Vm@@bmmmrﬂgiﬁouﬂj Y88 reaction
the title conmpound as E§||OMISO|Id M5 (Met h

mixtyye i$ a\sPorHed M(Htr@gg)urlﬁ_@d éqyﬁrsgdg)j\ase chromatography (I\%ethod B), the
fract|63§pél@ed4hr@ugﬁtar%|r%?‘H&d@(ut@é@ﬁ 1308 g 2PHiceRfigxIlibRed by

acid 2-am de 1-
elu’“QnsWEh Z)Mﬁmmﬂniafﬁ‘dnﬂhaln% §Wof?é'f>ﬂ)¢f thetmetpanaliz- %mmoramw@éhmgs
glves} theNtlé\l'éompOl%d NN, s3idOM2 Nhgtho&\lD')\lM+H 491 and M-H 489.

Example 69 (S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({5-[2-(1,1-dimethyl-2-
p-tolyl-ethyl)-pyrimidin-4-yl]-4-methyl-thiazol-2-yl}-amide)

N R
X N >
\ 37/ Z// "”//////
— (@] = NH2
\ N
@&

A mixture of imidazole-1-carboxylic acid {5-[2-(1,1-dimethyl-2-p-tolyl-ethyl)-pyrimidin-4-yl]-4-

methyl-thiazol-2-yl}-amide (40 mg), (2S)-2-methyl-pyrrolidine-2-carboxylic acid amide (13
mg) and triethylamine (0.015 ml) in DMF (0.09ml) is swirled at 40 °C for 4 hours. The
reaction mixture is evaporated and then purified by reversed phase chromatography
(Method B), the fractions passed through a Varian Bond Elut® SCX 300 mg SPE cartridge
followed by elution with 7 M ammonia in methanol. Evaporation of the methanolic ammonia
washings gives the title compound as a solid. MS (Method D) M+H 493 and M-H 491.

Example 70 (2S,4R}4-Dimethylamino-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-{[5-(2-tert-
butyl-pyrimidin-4-y)-4-methvl-thiazol-2-yl]-amide}
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A m xture of im dazol e-1-carboxylic acid
{4-met hyl -5-[ 2-i sopropyl -pyrimdin-4-yl]-thiazol - 2-

W@ kdovasiee (40 ng), PCT/EP2008/067859
(2S, 4R) - 4- di net hyl am no- pyrrolidi ne-2-carboxylic acid
amde (21 ng) and 15 triethydam ne (0.020 nl) in DW
(0.12 M) is swirled at 40 C for 18 hours. The
reaction mixture is evaporated and then purified by
rever sed phase chr omat ogr aphy (Met hod B), the
fractions p assed through a Varian Bond Elut(r) SCX 300
rrgSPEc ridge followed by elution with 7 M amoni a

ol . Evaporation of the nethanolic amonia

|n s glves the title conmpound as a yel |l ow solid.

MrH 418 and M H 416. 20 Exanple 83

nS) - 2 l\/bthyl ‘pvrrolidine-1,2-dicarboxylic acid 2-anide

-({5-[2-((9)-3-

thyl am no-pyrrolidin-1-yl)-pyrimdin-4-vll-4-nethy

| -thiazol -2-yl}-am de) WD 2009/ 080694

A muﬂ@?é/ &H’r%%&él@ﬁﬂ&ﬁsoxwaa&d {INridthN5E[L-t&H-bGyCo ki dinM-Di]- Nlazol 2-yl}-

ile compound i s prepared in an anal ogous manne
amld[ed5% %—%%@@thla(@yo (:)y_n)rolgjlne -2-carboxylic’acid amide (25 mg) and

tnethg(rélmmé (D/OSTN) DI (1 Phi @i A6od &t ra&ﬁdemper@hﬁlg forOifg hours. The
di met hyl am no) - pldperl dine. The tit conpound
reactm AXHES ievaRosied and wEsialgating drom) aguaqua sEthane! g 1?—I5 the title
Eda’éaE@BW/%vr% id, Hpl/MS (Method ©) RT 0,90 minutes, M+H 432.1 and
com;?t%_z_ pyrrosolldl nloeC 1, 2( c? coar%)oxy l'1c rglglu S2 2 an
M-H 43 -PS-(Z-azetl din-1-yl- pyrimd in-4-yl)-4-nethyl -th
iazol-2-yll-amde} NH NN S OONHZ NNV

Example 71 (S)}-2-Methyl-pyrrolidine-1,2-dicarboxvlic acid 2-amide 1-{[5-(2-diethylamino-

pyrimidin-4-y-4-methyl-thiazol-2-yl]-amide}

\\/N o NH,
N\<\/

A mixture of imidazole-1-carboxylic acid [5-(2-diethylamino-pyrimidin-4-yl)-4-methyl-thiazol-

2-yl]-amide (40 mg), (2S,4R)-4-dimethylamino-pyrrolidine-2-carboxylic acid amide (16 mg)
and triethylamine (0.019 ml) in DMF (0.11 ml) is stirred at 40 °C for 2 hours. The reaction
mixture is evaporated and then purified by reversed phase chromatography (Method B), the
fractions passed through a Varian Bond Elut® SCX 300 mg SPE cartridge followed by
elution with 7 M ammonia in methanol. Evaporation of the methanolic ammonia washings

gives the title compound as a yellow solid. MS (Method D) M+H 418 and M-H 416.

Example 72 (2S,4S)-4-Dimethylamino-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-{[5-(2-tert-

butyl-pyrimidin-4-y)-4-methvl-thiazol-2-yl]-amide}
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The tile conmpound is prepared in an anal ogous manner

to Exanple 75 except azetidine is 10 used in place of
wd2qodiogmsdhy | am no) - pi peridine. The title conpoRCMEPR08/067859

obtained as a solid. M5 (Method D) MtH 402. Exanpl e

85 (2S, 4S) - 4- Fl uor o-pyrrol L gpge-1, 2-di carboxylic acid

2-amde 1-{[5-(2-isopropyl- pyrimd

in-4-yl)-4-nethyl-th iazol-2-yll-amde} F NHNN S

r O O NHZ N 15 A m xture of imdazol e-1-carboxylic

acid
{4 methyl [2 i sopropyl -pyrimdin-4-yl]-thiazol -2-
0 ng),
Iuoro pyrrolidi ne-2-carboxylic acid am de
\25 wiriethylamne (0.026 nl) in DMF (0.15 m)

\ r\S svvlrled at 40 C for 2 hours. The reaction m xture
s evaporated and then purified by reversed phase
onatography (Method B), the WD 2009/ 080694
/ EP2008/ 067859 -132 fractions passed through a
A ml)‘@fafd anmmasleﬁl @arbéﬁyl@@&d%l%dﬂgyl-‘sqzité@-bmyl pgenitial4-pypethzol-2-yi}-

lution with 7 Mamonia in nethanol. Evaporation

am'de(5Q H‘@) reP HdrqimepiAsHD PRI MiNeS cargPdis ackcarpide (@5 mg) and
trlethg%ﬁﬂt%l(moﬁsmg |§9MF‘€(1 MPis(3dadobh tdhipbdfRe &t sMddrs. The

reacionshiize R auapPEjed BIGIhengLHESGRLteYemedinhasn sRpMatogaphy
(Metﬂo@g} ‘#ﬁ% @a({tﬁ)ﬁs ng§e‘:c‘lrtF1rouBHtaWar%WBdﬁ'ddElut® ?\IC)ISI 300 mg ?PE cartridge

I azol-2-yll-am de
foIIO\Nad Qy ejutm)n-WNHZ M mMmmonia in methanol. Evaporation of the methanollc ammonia

washings gives the title compound as a yellow / white solid.Hplc/MS (Method C) RT 0.93
minutes, M+H 432.1 and M-H 430.2.

Example 73 (S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-{[5-(2-isopropyI-

pyrimidin-4-y-4-methyl-thiazol-2-yl]-amide}

N H

N N
— 07 T NH,
\ N
N\S\

A mixture of imidazole-1-carboxylic acid {4-methyl-5-[2-isopropyl-pyrimidin-4-yl]-thiazol-2-

yl}-amide (40 mg), (2S)-2-methyl-pyrrolidine-2-carboxylic acid amide (17 mg) and
triethylamine (0.015 ml) in DMF (0.12 ml) is swirled at 40 °C for 18 hours. The reaction
mixture is evaporated and then purified by reversed phase chromatography (Method B), the
fractions passed through a Varian Bond Elut® SCX 300 mg SPE cartridge followed by
elution with 7 M ammonia in methanol. Evaporation of the methanolic ammonia washings
gives the title compound as a yellow solid. MS (Method D) M+H 389 and M-H 387.

Example 74 (S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-{[4-methyl-5-(2-

methylsulphanyl-pyrimidin-4-yl)-thiazol-2-yl]-amide}
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A m xture of im dazol e-1-carboxylic acid
{4-methyl -5-[2-tert-butyl -pyrimdin-4-yl]-thiazol-2-yl

wQ 200a08me4 (50 ny), PCT/EP2008/067859
(1S, 5R) - 2-aza- bi cycl o[ 3. 1. 0] hexane- 1- car boxyl i c acid
am de (20 ng) and 10 triethyppm ne (0.051 nl) in DW
(1 M) is stood at roomtenperature for 18 hours. The
reaction mxture is evaporated and crystalisation from
aqueous mat hanol gives the title conpound as a yellow

/quﬁe d. Hplc/M8 (Method C) RT 1.36 minutes, MH
01/0 nd MH3992 15 Exanple 87 (1
. 5R 2- - bi cycl o[ 3. 1. 0] hexane- 1, 2-di carboxylic acid

-amde 2-f['5- (2-

sopropyl -pyri mdi n-4-yl)-4-nethyl -thiazol-2-yll-am de
\5‘ NHMNM SN OO? NHZ N A mxture of

i m dazol e-1-carboxylic acid

A mi%tﬂge'r?g@Mﬁ%k%;ohﬁa%&&l%%id PYHLIR S Aol lsuldRb AR Qhyriaidinta-yi)-
thiazphByBRnide Hz4t @) RRH20NSthy-ojreitiand-carbentiorgitiamide (W59 g) and

). I ) ' )i

t”eth?gl”ﬂrg 591?1 H@ g ? oodao% %ﬁdg%wléggwﬁoé?%%@ rTehaec %n mixture
is evaporbiedeanditsere partiboraddaebtaeeh whaten apd G4 methabyl in eimmerdethane the

h chro t,ogr.a B, . the actio assed
oo Egh s WRP AR B ERL e S 803 PG 8 1 FE iouna os
an offadbé @W&ﬁwb&th |sahsetjl\mmowt fuRthér pdrication. MS (MatedhBhH-H 393 and M-H
391 Evaporati on of the nethanolic anmoni a washi ngs gives

‘the title conpound as a beige solid. M5 (Method D) M+H

387 and MH 385. 25 WD 2009/ 080694 PCT/ EP2008/ 067859

dlmeihvﬁelmﬁ@-p%eﬁfjlﬁ 1( ﬂ) pvrlmldln 4 yl]-4- methvl thlazol 2- vl}-amlde)
di ethyl am no-pyrimdin-4-yl')-4-methyl -thiazol -2-yl | -am

A mixture of (S)-2-methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-{[5-(2-
methanesulphinyl-pyrimidin-4-yl)-4-methyl-thiazol-2-yl]-amide} (50 mg), 4-(dimethylamino)-
piperidine (78 mg) and 1,4-dioxane are heated at 80° C for 5 hours. The cooled reaction
mixture is then purified by reversed phase chromatography (Method B), the fractions
passed through a Varian Bond Elut® SCX 300 mg SPE cartridge followed by elution with 7
M ammonia in methanol. Evaporation of the methanolic ammonia washings gives the title
compound. MS (Method D) M+H 473 and M-H 471.

Example 76 (S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-[(4-methyl-5-{2-[methyI-
(1-methyl-piperidin-4-yl}-amino]-pyrimidin-4-yI}-thiazol-2-yl)-amide]




O~ NHZ NN A mxture of imdazol e-1-carboxylic acid
[ 5-(2-di et hyl am no-pyrimdin-4-yl)-4-nmethyl-thiazol- 5
w@200bjsw@md de (40 ng), PCT/EP2008/067859
(1S, 5R) - 2-aza- bi cycl o[ 3. 1. 0] hexane- 1- car boxyl i c acid
amde (16 ng) and triethylgpgne (0.019 m) in DW
(0.11 m) is stood at 40 C for 1 hours. The reaction
m xture i s evaporated and then purified by reversed
phase chromat ography (Method B), the fractions passed
NQz)/gﬂh a/Vvarian Bond Elut(r) SCX 300 ng SPE cartridge
f ol elution with 7 Mammoni a i n nethanol .
_E apor afl o of t he net hanol i ¢ amoni a washi ngs 10
_ giwes the’tifTe conpound as a beige solid. M5 (Method
NQ? MrH 416 and MH 414. Exanple 89 (1
Sp5R) - 2- Aza- bi cycl o] 3. 1. 0] hexane- 1, 2-di carboxylic acid
-am de 2-f[5-(2-
i s0butyl -pyrimdin-4-yl)-4-nmethyl-thiazol-2-yll-am de}
HN SN OONHZ N 15 A nixture of
i m dazol e-1-carboxylic acid
The filg-comphynd B-frepdred ruary argdggadusi raammed toy Exarmple doaixcaptyl-nethyl-4-

(metW@&}égeg@ée susegllréf)?ci 06 rgcél)r(naert]r@/ aimno}%gerlqlne The title
compaundés ()biémmg)asambhdtIk/lSe(MeWoer)rMH(l@.?GzO m) in DI\/F
(0.122 M) is stood at 40 C for 1 hours. The reaction
m xture is evaporated and then purified by reversed
Examme% (Shﬁmlh\n@waoliwne( Metdieatb&ylic bbig 2-dmide ti-H(¢hmepasS4RH(4-
h a V , 5) SCX 300 ng SPE cartridge
, , A ) Hroni a i n net hanol .
EV@pon at| of the mst hanol i ¢ ammoni a washi ngs gives
\gb npound as a yellow / beige solid. M5
hod D)|"M+rH 401 and MH 399. Exanple 90 (1
, BR) - 2- Aza~hi cycl o[ 3. 1. d hexane-1, 2-di carboxylic acid
/-am' de 2-({4-nethyl -
[2 (1,1, 2-trimethyl-propyl)-pyrimdin-4-yll-thiazol -
Q—I\ | }- am de) WO 2009/ 080694 PCT/ EP2008/ 067859 -134- -

\

The tile compound is prepared in an analogous manner to Example 75 except N-
methylpiperazine is used in place of 4-(dimethylamino)-piperidine. The title compound is
obtained as a solid. MS (Method D) M+H 445 and M-H 443.

Example 78 (S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({5-[2-((R)-3-
dimethylamino-pyrrolidin-1-yl)-pyrimidin-4-yl]-4-methyl-thiazol-2-yI}-amide)

N\ N i

Ty
— 07 T,
L4N

”W////N
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OONHZ NN A mxture of imdazol e-1-carboxylic acid
{4-methyl -5-12-(1,1, 2-trinmet hyl -propyl)-pyrimdin-4-

W@ kdoomsieaw ol - 2-yl } -am de (40 ny), PCT/EP2008/067859
(1S, 5R) - 2-aza- bi cycl o[ 3. 1. 0] hexane- 1- car boxyl i c acid
amde (15 ng) and triethylgpgne (0.018 m) in DW
(0.11 M) is stood at 40 C for 1 hours. The 5 reaction
m xture is evaporat ed and then purified by reversed

hase chromat ogr a thod B), the fractions as
The {‘J'ﬁrceﬁ‘ﬁﬁ“%‘?\? Fgﬁ{ @Hﬁ%ﬂ %”I\gj?qqt)s ’@%)@eééﬂ) EXAMRIPE S &xF H’t'(§$2+) 3-
(d.métﬁylbmvr%qtppbfolwma |*s QBedvint maae o @m'maﬂhglahmdﬁﬁmame The title

Evaporati on of e nethanolic ammonia washi gi ves
Compayadils Pbt@'n@sr%mdaMSdMﬁquéD)é\ATHé59|98dd\475't4§%d D) M+H

429 and MH 427. 10 Exanple 91 (1

S, 5R) - 2- Aza- bi cycl o] 3. 1. 0] hexane- 1, 2-di carboxylic acid
Example P d8)-2-Metayl-pyrroliding- hardigarboxylie acigigamide 1-({5-[2-(isopropyl-
methyPaftinbh bydnitRLeL |-4In'?bth éﬁﬁbz '2¥'| aAlge} NH N S OO
-1I-carboxylic acid
{4»+men hyI 5:¢[ 2- cycl opr opyl pyrl m di n-4-yl]-thiazol - 2-
1} am“ﬁd 40 ng),

, SRy- 2- \za- bi cycl o[ 3. 1. 0] hexane- 1- car boxyl i ¢ aci d
mde (17 my) and 15 triethylamne (0.020 m) in DWF
1 m) is stood at 40 C for 1 hours. The reaction

ixture is evaporated and then purified by reversed
phase chromat ography (Method B), the fractions passed
hrough a Varian Bond Elut(r) SCX 300 ng SPE cartri dge

-0l | d b | i ith [
The W amPRInG wesirrd ™ A Abhidoqd AR CEidePE Ta B geoidR )5

(dlméthﬁamirtd)-@yrrolmmu nded @aw&bﬂ@(&mbﬂh@lawﬁ@){d@hﬂﬁ Dhe title
385 and M H

ComR%Tdés RRBRGA s A valo i M Pafod P i #18 and M348 de

1-({5-[ 2- (7 aza-
I :

I-thia

dlmeﬂkﬁ/ﬁamlno ethyl}methyl- amlno] pyrimidin-4-yI}-4-methyl-thiazol-2-yl}-amide]

N\ N i

Ty
\ O/ NH,
L4N

-

—N

\

The tile compound is prepared in an analogous manner to Example 75 except (R)-(+)-3-

(dimethylamino)-pyrrolidine is used in place of 4-(dimethylamino)-piperidine. The title
compound is obtained as a yellow solid. MS (Method D) M+H 447.

Example 81 (S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-{[5-(2-cyclobutyl-

pyrimidin-4-y-4-methyl-thiazol-2-yl]-amide}




NH Nr/ N" OONHZ NNN The tile conmpound is

prepared in an anal ogous manner to Exanple 75 except
wQ200ap8tpL£ycl o[ 2. 2. 1] heptane is used i n pl ace PET/EP2008/067859

4- (di met hyl am no) - pi peridine. The title conpound is

obtained as a white solid. .My (Mthod D MtH 442. 5

Exanpl e 93

(2S, 4S) - 4- Hydr oxy- pyrrolidi ne-1, 2-di carboxylic acid

2-amde 1-f[5-(2-

di %Dcalné\’:—ﬁ\o-pvrlmdln 4-yl) - 4-met hyl -t hi azol - 2-yl | -am

ide "H /N S OONHZ NNN/ A mxture of
’'m dazél e-11- car boxylic acid
A- met hyf- 51-2- di et hyl ani no- pyri ni di n- 4-yl ] -t hi azol -
10 2-yl}-anmide (40 ny),
S, 4S) - 4- hydr oxy- pyrrol i di ne-2-carboxylic acid am de
ng) and triethylamne (0.019 m) in DVF (0.11 m)
is stood at 40 C for 1 hours. The reaction mxture is

A mixtyeepofr iigarolmiroathenyljsurid Hetotbyl-5-Eserckabtybhugaidin-d-yll-thiazol-2-

Ve e CE N ar BT el PP G A T T and
triethﬁ/talmnw@jOZiyml)m DMFO(0. W&i by is7swiitledhatoHl & fon 16déohsndhe reactlon

5 mlxttﬁg%g\;a?)ﬁ aqu ?{1 h%ﬁ rgp'ﬂ?h@é‘ﬂg ev%rs%ram?l% gc%ﬁ%t@gﬁ%orggm\q%h%g B), the

H'8W" §0l
fract@hs padsed2broapkl al\WaHaARxnd EEExt@ﬁxD)é 39@ mg SPE cartridge followed by

eIuti(%_z\gS{lm gé/l F’%gur ou’éym&P(ér'{o‘? év%pgreatloh of mecr%erztlﬁgﬁ(gl;cl a?nr%grlng washings

givesjige;tuhylcampnoﬁmw b yeltbwsdlidy MS- dastiedchy) Me-Hi 482 cind2viyH 39am
i de CH

10 Example 82 (2S,4R)4-Dimethylamino-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-{[5-(2-

isopropyl-pyrimidin-4-y-4-methyl-thiazol-2-yl]-amide}

\\N\
N\7/“ N
\ 7f
— o™ NH,
ﬁ\

A mixture of imidazole-1-carboxylic acid {4-methyl-5-[2-isopropyl-pyrimidin-4-yl]-thiazol-2-

yl}-amide (40 mg), (2S,4R)-4-dimethylamino-pyrrolidine-2-carboxylic acid amide (21 mg) and
15  triethylamine (0.020 ml) in DMF (0.12 ml) is swirled at 40 °C for 18 hours. The reaction
mixture is evaporated and then purified by reversed phase chromatography (Method B), the
fractions passed through a Varian Bond Elut® SCX 300 mg SPE cartridge followed by
elution with 7 M ammonia in methanol. Evaporation of the methanolic ammonia washings
gives the title compound as a yellow solid. MS (Method D) M+H 418 and M-H 416.
20
Example 83 (S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({5-[2-((S)-3-
dimethylamino-pyrrolidin-1-y))-pyrimidin-4-yl]-4-methyl-thiazol-2-yl}-amide)




NH N SO JO’NH2 N N N WO 2009/ 080694
PCT/ EP2008/ 067859 -136 A mi xture of

WO paodagwbe- 1- car boxyl i ¢ aci d PCT/EP2008/067859
{4-met hyl - 5-[ 2-di et hyl am no-pyri m di n-4-yl]-thiazol -
2-yl}-am de (40 ny), 1

(2S, 4R) - 4- hydr oxy- pyrroI|d|n% 2-carboxylic acid am de
(21 mg) and triethylamne (0.019 mM) in DV (0.11 nl)
is stood at 40 C for 1 hours. The reaction mxture is
kated and then purified by reversed phase
Snaﬁ6g phy (Method B), the 5 fractions passed

hr ough arlan Bond El ut(r) SCX 300 ng SPE cartridge
. foll oned by “elution with 7 M ammoni a i n met hano
\ﬁgvaporatlon of the nethanolic ammoni a washi ngs glves

@\Utle conpound as a yellow solid. M5 (Method D)
(2S

420 and MH 418. Exanple 95
, MS) - 4- Fl uor o- pyrrolidine-1, 2-di carboxylic acid
2-amde 1-{[5-(2 10

I
The e B0y B el nlaf s S pi X ag TS gl SFfR--

(dlm@hzbamln@myrrwldwel\lsmsw e plee off4-(dimetyleminal- nmnldtﬁbeyTh@title

com B RO 3 e B MRS DI 9B DH % azol -
2-yl}-am de (40 ny), o _ _ _
Exan%@% ’8?{S%?—%—;I}iétﬁ\ﬁ-rpgfrgl}/orir{eqll bgdu&‘frb&yﬁ%% )éyérjni(ae 3% éj-(ZfZlggeQigin-1 -yl-

pyrimidin-4-y-4-methyl-thiazol-2-yl]-amide}

N R
Bl
S o W
— o™ NH,
-

The tile compound is prepared in an analogous manner to Example 75 except azetidine is

used in place of 4-(dimethylamino)-piperidine. The title compound is obtained as a solid. MS
(Method D) M+H 402.

Example 85 (2S,43)-4-Fluoro-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-{[5-(2-isopropvl-

pyrimidin-4-y-4-methyl-thiazol-2-yl]-amide}

Q\T &
5

A mixture of imidazole-1-carboxylic acid {4-methyl-5-[2-isopropyl-pyrimidin-4-yl]-thiazol-2-

yl}-amide (50 mgq), (25,4 S)-4-fluoro-pyrrolidine-2-carboxylic acid amide (25 mg) and
triethylamine (0.026 ml) in DMF (0.15 ml) is swirled at 40 °C for 2 hours. The reaction

mixture is evaporated and then purified by reversed phase chromatography (Method B), the
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25

triethylamne (0.019 m) in DV (0.11 m) is stood at
40 C for 1 hours. The reaction mxture 5 is evaporated
waeangesm puri fied by reversed phase chromat ogpepRp2008/067859
(Method B), the fractions passed through a Varian
Bond Elut(r) SCX 300 ng SPEqgartridge foll owed by
elution with 7 Mamoni a i n nethanol. Evaporation of
t he net hanol i ¢ amoni a washi ngs gives the title
ound as a Gi/' ow sol i
BFo

frac”g’gggﬁ%@)edihri@lug [35\p ﬁﬂ”idcﬁd . %C)é 3@96’%& ﬁ%gf@ﬂed%ﬁ:foaowed by

elutictr @A A/ Amf'r{o'ﬁra(la'methanol Evaporatlon of the methanolic ammonla washings
di et hyl am no- pvri m |n4% rrethl-thlazol 2-yl1-am

gives Hgylitle compppina\ps &sehd. MSp 0<NDN'VN| A@Qﬁ s, MeH g 1-
i m dazol e-1-carboxylic acid
{4- met%%{) 5-[ 2-di et hyl am no-pyri m din-4-yl]-thiazol -
Example|86 ( R&Zf@zm bfﬁMC|O[3 1. O]hexane 1,2- dlcarboxvllc acid 1-amide 2-{[5-(2-tert-
ifAggé carboxylic acid am de
.019 m) in DWF (0.11
1 hours The reaction m xture

phy (Method B), the fractions passed

\\ hrough a & Vari an Bond El ut(r) SCX 300 ng SPE cartridge
ol lowed by elution with 7 Mamoni a i n nethanol .

%ﬁaporatl on of the nethanolic amoni a washi ngs gives
e title conmpound as a white solid. M5 (Method D) M+H

422 and. 420. 20 Examl e 97 o :
A migiese & kR B aMiaP A M CAPURS VPTI A g0
amldé (5@ nd)), 24 S@Ff)éﬂ amtﬁlbwlo[?) 1.0]lhexane-1- carboxyllc aC|d amlde (20 mg) and

r(])(7)(.)@|/L)vr| din-4 é 4math%tl-th|azol f)N

triethm oBb i Bt e e a0m- G 3gerady 1 Moty e
reaction mixture is evaporated and crystalisation from aqueous methanol gives the title
compound as a yellow / white solid. Hplc/MS (Method C) RT 1.36 minutes, M+H 401.0 and
M-H 399.2.

Example 87 (1S,5R)-2-Aza-bicyclo[3.1.0]hexane-1,2-dicarboxylic acid 1-amide 2-{[5-(2-
isopropyl-pyrimidin-4-y-4-methyl-thiazol-2-yl]-amide}

R
L%N\ o NH,

A mixture of imidazole-1-carboxylic acid {4-methyl-5-[2-isopropyl-pyrimidin-4-yl]-thiazol-2-yl}-

amide (40 mgq), (1S,5R)-2-aza-bicyclo[3.1.0]hexane-1-carboxylic acid amide (17 mg) and
triethylamine (0.020 ml) in DMF (0.12 ml) is stood at 40 °C for 1 hours. The reaction mixture
is evaporated and then purified by reversed phase chromatography (Method B), the
fractions passed through a Varian Bond Elut® SCX 300 mg SPE cartridge followed by
elution with 7 M ammonia in methanol. Evaporation of the methanolic ammonia washings
gives the title compound as a beige solid. MS (Method D) M+H 387 and M-H 385.
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N The tile conpound is prepared in an anal ogous nmanner

to Exanple 75 except N ethylnethylamne is used in
w@b@emswh4 4- (di met hyl am no) - pi peri di ne. The tiPCBEP2008/067859

conpound is obtained as a solid. M5 (Method D) M+H

404. 5 Exanple 98 133

(S)-2-Methyl -pyrrolidine- 1 2-di carboxylic acid 2-am de

1- ({5-[2- (benzyl - et hyl -
l ] -14 met h I1-t hi azoI

dlethk/ﬁlnﬂﬁcﬁﬁﬂrfnﬁgmLva&ﬂ nﬁ’é’tﬂblﬂﬁh@k@ 2ppaaidet 0 Exanpl e 75

except N 10 ethylbenzylam ne Ts used in place of
4-\.di kret Byl ami no) - pi peri dine. The title conpound is

bt\S ined as. ‘a solid. Exanple 99
__('S)-2-Nethly| -pyrrolidine-1,2-di carboxylic acid 2-am de

(3 {[5-(2%in"dazol - 1-yl - pyrimidin-4-yl)-4-

v—greetthyl -thiazol-2-yll-amde} NH NN 3 OONHZ NN
N A m xture of

—(S)-2-methyl -pyrrolidine-1,2-di carboxylic acid 2-am de

A mlg'tHie[(ﬁ"&?da%I%hdlgaﬁrB%yh? )amﬂ [%%-Hlefhy{ rriug%- P/r_lral_dilr]-?-yg-#{raee)t}hyl-th|azoI-
2- yl](amden@p mg)nﬁ@a&%) éaeablcmy)ﬁ ‘aﬁ]djexarm-ﬁicaobanydic(a@i@amiki)a (16 mg)

1 e 0
ana By BFDhEH B PR L ul Sl B30T e g rston
mixture X4 envaporated hedhthearputified by yeveesedrphade phasatography (Method B), the
fractions passed through a Varian Bond Elut® SCX 300 mg SPE cartridge followed by
elution with 7 M ammonia in methanol. Evaporation of the methanolic ammonia washings

gives the title compound as a beige solid. MS (Method D) M+H 416 and M-H 414.

Example 89 (1S,5R)-2-Aza-bicyclo[3.1.0]hexane-1,2-dicarboxylic acid 1-amide 2-{[5-(2-
isobutyl-pyrimidin-4-yl)-4-methvl-thiazol-2-yl]-amide}

T ° O/ NH,
e

A mixture of imidazole-1-carboxylic acid {4-methyl-5-[2-isobutyl-pyrimidin-4-yl]-thiazol-2-yl}-

amide (40 mg), (1S,5R)-2-aza-bicyclo[3.1.0]hexane-1-carboxylic acid amide (16 mg) and
triethylamine (0.020 ml) in DMF (0.12 ml) is stood at 40 °C for 1 hours. The reaction mixture
is evaporated and then purified by reversed phase chromatography (Method B), the
fractions passed through a Varian Bond Elut® SCX 300 mg SPE cartridge followed by
elution with 7 M ammonia in methanol. Evaporation of the methanolic ammonia washings
gives the title compound as a yellow / beige solid. MS (Method D) M+H 401 and M-H 399.

Example 90 (1S,5R)-2-Aza-bicyclo[3.1.0lhexane-1,2-dicarboxylic acid 1-amide 2-({4-methvl-
5-[2-(1,1,2-trimethyl-propyl)-pyrimidin-4-vl]-thiazol-2-yl}-amide)
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20 chromat ography (Method B), the fractions passed
through a Varian Bond Elut(r) SCX 300 ngy SPE
wa@200008@ge foll owed by elution with 7 M amoni BCT/RP2008/067859
met hanol . Evaporation of the WD 2009/ 080694
PCT/ EP2008/ 067859 -139 net hgpol i ¢ anmoni a washi ngs
gives the title conpound as a white solid. M5 (Method
D) MtH 413 and MH 411. Exanple 100
(S)-2-Methyl -pyrrolidine-1, 2-di carboxylic acid 2-am de

1“(%5% , -propyl - 5

pyri-m di n-4-VI | -4-net hyl -t hi azol - 2-VI| - am de)
TUHON Sri OONHZ N-~/ N The tile conpound

|@ prepafed "i'n an anal ogous manner to Exanpl e 75

. xcept N-ethyl -N- propylam ne is used in place of
di met hyl am no) - pi peridine. The title conpound is
0

ined as a solid. 10 Exanple 101
('S) - 2- Met hyl - pyrrolidine-1, 2-di carboxylic acid 2-am de

A mnltul;e(&'lﬁ%a&glbhﬂéarﬁgxyllggﬁlaQ¥¥ne§’ﬁ;§%| [b: (@f’ﬂ Tﬁ’llne‘?rﬁw Poﬂﬂ%—%&rlmldm -4-

in-4-yl}-4 hyl -t'hi azol - 2-
yll-thigpl-2-yHamided4PHag (1Se5|8b2r|§é@nbwyp|§[3p‘r @}bax@nﬁ 11¢almxyllc acid amide

(15 nﬁ@ai%gtﬁé'tﬁwy i ! g@h@l%arﬁ?%mg (651%?:@%?3&&24'0 *EXor 1 hours. The

oxyet i's used
reactipn mixtuze feyé\@aporadyd pgthendiuritied Th eeveraeki@hase) afromadodrgphy

(|\/|etf’\?}§’oL§$4 rge_dfréc?ioﬂs YEL 4 2R5h 4 vAVB BN GeR c Mo #$ sBBLartridge

followed by elution with 7 M ammonia in methanol. Evaporation of the methanolic ammonia
washings gives the title compound as a white solid. MS (Method D) M+H 429 and M-H 427.

Example 91 (1S,5R)-2-Aza-bicyclo[3.1.0]hexane-1,2-dicarboxylic acid 1-amide 2-{[5-(2-
cyclopropyl-pyrimidin-4-y-4-methyl-thiazol-2-yl]-amide}

Ry
Lii o NH,

A mixture of imidazole-1-carboxylic acid {4-methyl-5-[2-cyclopropyl-pyrimidin-4-yl]-thiazol-2-

yl}-amide (40 mq), (1S,5R)-2-aza-bicyclo[3.1.0]hexane-1-carboxylic acid amide (17 mg) and
triethylamine (0.020 ml) in DMF (1 ml) is stood at 40 °C for 1 hours. The reaction mixture is
evaporated and then purified by reversed phase chromatography (Method B), the fractions
passed through a Varian Bond Elut® SCX 300 mg SPE cartridge followed by elution with 7
M ammonia in methanol. Evaporation of the methanolic ammonia washings gives the title
compound as a white solid. MS (Method D) M+H 385 and M-H 383.

Example 92 (S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({5-[2-(7-aza-

bicvclo[2.2.1]hept-7-y)-pyrimidin-4-vl]-4-methyl-thiazol-2-yl}-amide)
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Exanpl e 102 (S)-2-Methyl-pyrrolidine-1,2-dicarboxylic
acid 2-amde 1-({4-nethyl-5-]2-(2-
woredobpsosv4ri dazol - 1-yl ) - pyri m di n-4-yl | -t hi azol PRFYEPI00&0G7859
ide) NNHN SOONHZ NNN20 ~N W 2009/ 080694
PCT/ EP2008/ 067859 -140 A pyx4 ure of
(S)-2-nmethyl -pyrrolidine-1, 2-dicarboxylic acid 2-am de
1-{[5- (2 nethanesul
phinyl-pyrinidin-4-y|)-4-nethy|-thiazol-2-y|]-anide}
J2-methylimdazole (50 ng) and 1, 4-di oxane
e heated at 100 C for 1 hour in an Enrys
t|n12er/,n1cromave apparatus. The cool ed reaction
i xture s then purified by reversed phase 5
chr omat ogr aphy (Method B), the fractions passed
hrough a Varian Bond Elut(r) SCX 300 ng SPE
c ridge followed by elution with 7 Mammonia in
anol . Evaporation of the nethanolic ammonia
washi ngs gives the title conmpound as a white solid. M5
The {[itsbmpdum) is dvepard@ ih amanNogdusIBannked tER sample 75GXcept 7-

azablgS)iofs DY B [ o e 4 RARNSHH) oo 2Tl

compreinkyi$ elotpimled @sapyhile splidi MiSdMethbdyD) MtHidd20l - 2-yl }-am d
e) NHN 8r N OO~ NHZ N A mxture of
i m dazol e-1-carboxylic acid
Exanfigle I@BL(BS MS?Flﬁfd@dvafBﬁrbﬂdilne-mﬂ dxpampW||banwr2 Aintent-§5-(2-
- t [ azo :
FEAin

—P vtic acid am de (33
ng) 15 and<$r|ethylan1ne (0. 039 m) in DM (0.24 m)

istmQrI t 40 C for 1 hour. The reaction
v

\ ° O/ NH2

\\<N

N
s

_/

A mixture of imidazole-1-carboxylic acid {4-methyl-5-[2-diethylamino-pyrimidin-4-yl]-thiazol-
2-yl}-amide (40 mg), (2S,4S)-4-hydroxy-pyrrolidine-2-carboxylic acid amide (21 mg) and
triethylamine (0.019 ml) in DMF (0.11 ml) is stood at 40 °C for 1 hours. The reaction mixture
is evaporated and then purified by reversed phase chromatography (Method B), the
fractions passed through a Varian Bond Elut® SCX 300 mg SPE cartridge followed by
elution with 7 M ammonia in methanol. Evaporation of the methanolic ammonia washings
gives the title compound as a yellow solid. MS (Method D) M+H 420 and M-H 418.

Example 94 (2S,4R)4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-{[5-(2-
diethylamino-pyrimidin-4-yl)-4-methyl-thiazol-2-yl]-amide}

\ N 2
w\<\q/
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m xture i s evaporated and then purified by reversed

phase chromat ography (Method B), the fractions passed
wo booowgilsoa Vari an Bond Elut(r) SCX 300 ng SPE PEX/EP100g/@67859

followed by elution with 7 Mamonia i n nethanol .

Evaporati on of the methanol jgg anmmoni a washi ngs gi ves

the title conpound as a yellow solid. M5 (Method D)

MtH 401 and M H 399. 20 Exanples 104

A mnﬁtu%q(zzf |WNE{aE lp_1g e{rrgc?)l(yeglgglg {L:‘rL methyl Sa[erd?et &Igr%m%cpl)yglm%dm 4 y(?] thiazol-

2- yl}%nf@ iyl m%i @SJ@ Pﬂllggdlroﬂy bgr%lﬂiri%' Zdacé(ﬂbbxytllhla@iﬁ%mlae Y214 m3and

trlethrygap%@ﬁ {09 tRemb) wgl%MFC(Qﬂﬁdgmq :ﬁo%a]}ﬂOz ‘Gfar ddours. The reaction mixture
is ev%pérﬁﬂed%ﬁmﬂén éu&f%d(ﬂyrr@\m@rsgd Bﬁ‘é@éhr&}ﬁg %PJpﬂ?YMlafhod B), the

yrimd in- I"azol - 2-yl
fractl@lspwd tNONQKQB/WMQIEI ﬁ@@mmeﬁ&ademwllowed by
4 I
eIutlt%n With ’?‘MT]F%&%%_ |?£ér¥g%rﬂcﬂlzﬂg$)g 'él%?ggﬁ%%%t@?ﬁ\mc%mmﬁma washings
gives/ihp-titlaicampburdd g¢ & yaldved eolids MSnijethod D) M+H 420 and M-H 418.
(2S) - 2-net hyl -pyrrolidine-2-carboxylic acid am de (21
ng) and triethylamne (0.025 mM) in DMVF (0.15 mM) is
ExarB_MB BBéﬁSASMGFI@rbmvrrﬁhdwmjﬂ,Q dld'dtboxvdaaetlquamlntem-{l[ﬁ -€-1 s
2 rsed phase
ofTat ogt apr O C cofrpottent s, the fractions
cont ai ni ng each conponent are passed t hrough a Vari an
Bond Elut(r) SCX 300 ng SPE cartridge foll owed by
elution with 7 Mamonia in nethanol. Evaporation of
t he net hanolic amoni a washi ngs gives the title
conpound as a m xture of cis-cyclopropyl
di astereoi soners fromthe first eluting conponent and
as a mxture of trans- cycl opropyl diastereoisoners
fromthe second el uting conponent. M5 (Method D) MtH
401 10 and MH 399. Exanple 106
(R) -2-Benzyl -pyrrolidine-1, 2-di carboxylic acid 2-am de
1-{[5-(2-tert-butyl -




pyrimd in-4-yl)-4-methyl-th iazol-2-yll-amde} NH N
vir N\/~ Sr | O-NHZ / NNI15 A m xture of

WO paodagwbe- 1- car boxyl i ¢ aci d PCT/EP2008/067859
{4-methyl -5-[2-tert-butyl-pyrimdin-4-yl]-thiazol-2-yl
}- anide (50 nm), - 1

7 -
(R) - 2- benzyl - pyrrolidi ne- 2- c?ér boxylic acid am de (33
ng) and triethylamne (0.051 m) in DMF (1 m) is
stood at rogmtenperature for 18 hours. The reaction
m xture i evaporated and then purified by reversed
Nchr/omat ogr aphy (Method B), the fractions passed
ough aVarian Bond El ut(r) SCX 300 ng SPE cartridge
ol | oned elution with 7 20 M amoni a in net hanol .

[9] NH . . . .
. Evaporatron ¢f the nmethanolic amoni a washi ngs gives
Njhetitle conpound as a yellow white solid. Hplc/M

wWethod C) RT 1.94 minutes, M+H 479.1 and MH 477. 2.
Exanpl e 107 _ o _ _

A miktRe &iffdEBbRV-84rb B]TE hEY gm&’eftﬁﬁ-'ﬂ-[éloﬁ@hﬂiar%rn%'-;%@ihh’cﬂ?f-w—yl]@thiazol-
acid 2-am de 1-\%[5-(2- 25 o .

2-yl-egride @Gtrpd), ARG &i-4tflvorg=-pyrrplidingr@tdaytioxy it acid pmpey(16 mgiamd

trieth&%yg&@ @Q%B@ﬂp?&%sm%@u%@%‘?p%rQ%QEPSA' The reaction mixture

5 is evapordwzaind-therc purifiexydyi reversédiphase chromatography (Method B), the
fracti%)[d{é g%s%élt%%ab%;\%rntah R % £ 3% 0B _rrf'g_ gl’k_ctamig&eo{‘oﬂg\fvg(y by
elutigrR)itl27 4 amtriopizaimnmmethaidhyi vapygratioh iofl theem&tharslicaoyhoia washings

. at%i ﬂjlﬂam de @2% rrg)y ﬁmd tlri ethylamne (0.051 m) in DW
g'Ves( © ?CP@pQ 'Wo@® av° cB’%)’f‘l‘?tderrper ature for 18 hours. The
reaction mxture is evaporated and then purified by

10 Exarpgie 95108 4RI nerd.2cmicarh

diethylamino-pyrimidin-4-yl)-4-methyl-thiazol-2-yl]-amide}

\ N 2
N\/<N\/
-/

A mixture of imidazole-1-carboxylic acid {4-methyl-5-[2-diethylamino-pyrimidin-4-yl]-thiazol-

2-yl}-amide (40 mg), (2S,4R)-4-fluoro-pyrrolidine-2-carboxylic acid amide (16 mg) and

15  triethylamine (0.019 ml) in DMF (0.11 ml) is stood at 40 °C for 1 hours. The reaction mixture
is evaporated and then purified by reversed phase chromatography (Method B), the
fractions passed through a Varian Bond Elut® SCX 300 mg SPE cartridge followed by
elution with 7 M ammonia in methanol. Evaporation of the methanolic ammonia washings
gives the title compound as a white solid. MS (Method D) M+H 422 and M-H 420.

20
Example 97 (S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({5-[2-(ethyl-methyl-

amino)-pyrimidin-4-yl]-4-methyl-thiazol-2-yI}-amide)




ng SPE cartridge followed by elution with 7 M ammoni a

i n met hanol. Evaporation of the nethanolic ammonia
wWOoR®b08Ig34 gi ves the title conmpound as a yel | owdT/MPR0DE067859

solid. Hplc/M5 (Method C RT 1.94 mnutes, MtH 446.1

and MH 444.2. 10 Exanple 1¢8s._

(S)-2-Methyl -pyrrolidine-1, 2-dicarboxylic acid 2-am de

1-({5-[2-(1, 1-di net hyl -

propyl)-pyrimdin-4-yll-4-nethyl-thiazol-2-yl}-am de)

4- et hyl %2 (1, 1-dinethyl -propyl )-pyrimdin-4-yl]-
thi azol - 2-yI"¥-ami de (50 mg), (29)-2
Zmet hyl -pyrrolidine-2-carboxylic acid am de (20 ng)
nd 15 triethylamne (0.024 M) in DV (0.1 ) is
—/swirled at 40 C for 2 hours. The reaction mixture is
Th fﬂ %Bﬁhr Blislisad e%rB@ Méﬁ%l& Wad Y & ELSmPRISExcept N-
© togrggﬂn1 P n}w B) ., &?ﬁe ?racﬁ ons I{é)qassexcep .
ethylmeﬁtfwgmna isviegreidain PRea @f B (dimathyl@aroBoioennSHiRediletcompgand is
obtafa8 laQ‘Qes%llg’yMS?MHﬁoi}rb i 4ds M ammoni a in net hanol .
vaporation o0 ano I'c anmoni a washi ngs gives
5 thetltle conpound as a beige solid. M5 (Method D) MH
4 9 r{Ipll- l]f’gl?dln -1 -dlcarbox,vllc acid 2-amide .1 ({5 L2 Lbenzvl ethyl-

c= 1, 2= Ul Cdal UUKyI I'C
amlna)-avnmidmém YlI- Bméh‘tlelmhzdﬂ{ﬁ-w-ammb)l md
in-4-yl)-4- hyl -th iazol-2-yll-amde} N N~ '""H NN
N'WO 2009/ 080694 PCT/ EP2008/ 067859 -143
m dazol e- 1- car boxylic acid
ert-butyl-pyrimdin-4-yl]-thiazol-2-yl

Exa

(QS/<4R) 4- cyano- pyrrolidi ne-2-carboxylic acid am de

ncgf and

The tile compound is prepared in an analogous manner to Example 75 except N-

[EnN
oo
z

10  ethylbenzylamine is used in place of 4-(dimethylamino)-piperidine. The title compound is

obtained as a solid.

Example 99 (S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-{[5-(2-imidazol-1-vl-

pyrimidin-4-y-4-methyl-thiazol-2-yl]-amide}

N\ N i

Ty
\ O/ NH2
\N{/“

N
.
15 @N

A mixture of (S)-2-methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-{[5-(2-

methanesulphinyl-pyrimidin-4-yl)-4-methyl-thiazol-2-yl]-amide} (20 mg), imidazole (17 mg)
and 1,4-dioxane (0.5 ml) are heated at 100° C for 10 minutes in an Emrys Optimizer
microwave apparatus. The cooled reaction mixture is then purified by reversed phase

20 chromatography (Method B), the fractions passed through a Varian Bond Elut® SCX 300

mg SPE cartridge followed by elution with 7 M ammonia in methanol. Evaporation of the



triethylamne (0.016 m) in DVF (0.2 m) is stood at

40 C for 2 hours. The reaction mxture 1is evaporated
waeangesm puri fied by reversed phase chromat ogpepRp2008/067859

(Method B), the 5 fractions passed through a Varian

Bond Elut(r) SCX 300 ng SPEqgqrtridge foll owed by

elution with 7 Mamoni a i n nethanol. Evaporation of

t he net hanoli ¢ amoni a washings gives the title

co ound as olid, Exa
metha %%PH'?IW%TTF‘I%IQFVWﬁ*éenﬁt'ez‘?%’%m&%ﬁ hitesgglig- MSH{Hetfod D)
M+H]4'1{3[a'-‘_hd(l\2-1-| 40,

cycl opropyl nmet hyl - pyri m di n-4-yl)-4-net hyl -t hi azol -2-y
II-amide} NH NN S OO-NH N The title conpound
Examae RD6RSY- 24t BURbIRENE-1.0-di R B RE S DearslBS 4L ({32 efBi-propyl-

anpl e 40, but usi ng 1 mdazol e- 1-carboxylic acid
S amlnpb'sovr idipc4- Whﬂrﬁmﬁihﬂﬁhlaml.?n\(ﬂ-aﬁﬂdﬂbn 4-yl)-4-nethyl -t hiaz

- 2- Fyl] i de i n place of i m dazol e- 1- car boxylic
id{4- et yl -5-[2-(1-net hyl -cycl opropyl ) 15
pyrisdi n{ 4- ] - t hi azol - 2-yl }-ani de. Mp. 168-170 C.
anpl e (S) - 2-met hyl - pyrrolidine-1, 2-di carboxylic
\ aeid 2-am de 1- {[5-(2-d9-tert-butyl- pyrimd
"Tn-4-yl)-4-methyl -th iazol-2-yll-amide} O NN ~ SO
A&HZyNNZH 2H 2H zH zH 2H zH 2H 2H 20 A mi xture of

I m dazol e-1-carboxylic acid

£5 (2-d9-tert-butyl-pyrimdin-4-yl)-4-nethyl-thiazal-2

The tle gpmpaundis Rrarasesd) an aratygous manner to Example 75 except N-ethyl-N-
propylgﬁﬁr'%y% ue¥d fnodlécga' - %‘rﬁé‘tﬁ?gﬁwd) ‘bl@ghﬂeaﬂh@@tlé dopBthd is

triethylam ne . I's stood at

Obtalf\@@ﬁﬁtae&?b@r ature for 18 hours The reaction mixture

10 is evaporated and crystalisation from aqueous net hanol

gives the title

Example 101 (S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-[(5-{2-[ethyl-(2-

methoxy-ethyl}-amino]-pyrimidin-4-vi}-4-methyl-thiazol-2-y)-amide]

The tile compound is prepared in an analogous manner to Example 75 except N-(2-
15  methoxyethyl)-ethylamine is used in place of 4-(dimethylamino)-piperidine. The title
compound is obtained as a yellow solid. MS (Method D) M+H 448 and M-H 446.

Example 102 (S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({4-methyl-5-[2-(2-
methyl-imidazol-1-vI)}-pyrimidin-4-yl]-thiazol-2-yI}-amide)

N\ N i

T
— 0”7 TR,
\N{/“

N
%
20 @“
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WO 2009/ 080694 PCT/ EP2008/ 067859 -144 conpound as a

yellow / white solid. Hplc/M5 (Method C) RT 1.44
worwangs4 MHH 412. 2 and MH 410. 3. Exanpl e 11PCT/EP2008/067859

(R) - 2- Met hoxynet hyl - pyrrol i di ne-1, 2-di carboxylic acid

2-amde 1-f[5-(2-tert- 5 _q40-

butyl -pyrimdin-4-/yl))--4-nmethyl-thiazol-2-yll-am de}

NH N vir NSO ONHZ NN A mxture of

- car boxylic acid L .
A mixtiie SRy e b Pl 2oy piaeAC 29Te WIS - 2-y1
methbne%ﬂ@l@ﬂﬂlmhqyl) 4- methyl thlazol 2- %I] amlde} (50 mg), 2-methylimidazole
R) - 2- met hoxymet hyl - pyrrol i di ne-2-carb lic acid

(50 ”&%% 5tioxghe €hd ”’[I)rﬁ‘réth?? e4rtA807 6. fqro‘zh?ﬁ”)'n PR Emws Pptimizer

micréWavel sppafR@d TRk cb@l%ﬂ‘r&é‘dmﬁrnﬂf(tweelsftl%n ﬂ@rlfleél%yt?'@\%@ed e
reaction mxture is evaporated and t puri f

chromatpgrapby (Mietod B)cthedingtiong ranspd waewfb@i VB}Ian Bﬁ@d Eluté SCX 300
I‘
Mg SR 8 oy AT VP BB A ol EhaprsP O e
methianolipsameinoiia, washings igives dive titfe ¢dnepoundtasaanwhitecs didniii (Ylethod D)
s the title conpound as a yellow / white
M*??P*&%%F 956 (Method O RT 156 minutes, MrH 433.2
and MH 431.3. 15 Exanple 113

Exangr)% 165%\ gll\ﬂz?h\ﬂ'pgrrald?n%rPQ)&YAargox@ﬁé gc& Zaa% 831 -({4-methyl-5-[2-(1-

(£ tert=out yrrmruritresa=y
methlv‘ed:\l'(ﬂdpfddwl)az/ohﬂcﬂn-m\m tanazdé}leamlde)H NN S ONHZ N
' re of i m dazol e-1-carboxylic acid
utyl -pyrimdin-4-yl)-4-nmethyl-thiazol -2-vyl

rrrrrr

A mixture of imidazole-1-carboxylic acid {4-methyl-5-[2-(1-methyl-cyclopropyl)-pyrimidin-4-
yl]-thiazol-2-yl}-amide (80 mg), (2S)-2-methyl-pyrrolidine-2-carboxylic acid amide (33 mg)
and triethylamine (0.039 ml) in DMF (0.24 ml) is swirled at 40 °C for 1 hour. The reaction
mixture is evaporated and then purified by reversed phase chromatography (Method B), the
fractions passed through a Varian Bond Elut® SCX 300 mg SPE cartridge followed by
elution with 7 M ammonia in methanol. Evaporation of the methanolic ammonia washings
gives the title compound as a yellow solid. MS (Method D) M+H 401 and M-H 399.

Examples 104 (S)-2-Methvl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({4-methyl-5-[2-(cis-

2-methyl-cyclopropyl)-pyrimidin-4-yl]-thiazol-2-yI}-amide) and Example 105 (S)-2-Methyl-

pvrrolidine-1,2-dicarboxvlic acid 2-amide 1-({4-methyl-5-[2-(trans-2-methyl-cyclopropyl)-

pyrimidin-4-yl]-thiazol-2-yl}-amide)
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20 am de (300 ny), (S)-azetidine-2-carboxylic acid
amde (96 ng) and triethylamne (0.31 mM) in DWF (2.5
woreg09i0s0634 ood at roomtenperature for 17 hour sPCTTRR2008/067859
reaction mxture is evaporated and crystalisation
from nmet hanol gives the tithg conpound as a yell ow
solid. M5 M+H 375.1 and MH 373.2. 25 Exanple 114
(S) 2 Di f1 uor onet hyl - pyrrol i di ne-1, 2-di carboxylic acid
de 2-tert- yl - pyrim
A m'%“H re40fym daéo'%ét éﬂf PoxYHC Agid é@-@@#-@ﬁ?ﬂé@}thx}@y@e@rgpwéewgwdm-4-
I-thEél- & 2S)meth Qﬁar’ Q&O@eﬁﬂ lic acid amide (21
- PCT/ E@%%%/ 0§785 | f46-e Y)ﬁ)ﬁ L OXyOIC a(l:—ll aml ° (21 mg)
and friethylaping (&-Q4%mpfin pMFd(QZ1§| Bl s %fl%gwq < fgg,Zdwours The reaction
mlxtu{r_é |§§#Jﬂ)§htéd bRd jf'h%rrltpul'ﬁﬁéc}’ by R¥etBddiHAs4 chiohdibbraga) t4ive two
comr(ca;)entzs, meffraf@p@mnigmmpwepb|0pmpﬁ@er2at%m@%ﬁe¢|th@uab fd/arian Bond
) I
Bl X S gk Y Bhea PR et 2 ol e Meycho.
Evanoeaimlcrbmemngthlanellq zgnmoalpm@hmsmsmh@hﬂqommmm dsya mixture of

: : t :

ais-<f RYIDPT RIS S0 ok M RSB Tlton Bl b airgg gt vans-
cyclapgosPiastardaisongss froml tbweselcdtryd alting ampuneht. M9MethahDaM+H 401
and Maqéﬁﬁ hanol . Evaporation of the nethanolic ammonia

'gs gives the title conmpound as a yellow / white
solid. Hplc/ M (I\/let hod C) RT 1.71 mnutes, MtH 439.1
\ . :

yrmiu{ﬁnammj 4=-nile1t5y| rﬁézazwahy.kjepyrrol [ d| ne-1, 2- d| car boxyl ic

acid 2-amde 1lif5-(2-tert-butyl-(2-tert-butyl- pyri d

h#m%l)q-t i ol-2-yll-ami de} NYH / NN OO
dy
o
O/

2

A mixture of imidazole-1-carboxylic acid {4-methyl-5-[2-tert-butyl-pyrimidin-4-yl]-thiazol-2-yl}-
amide (50 mg), (R)-2-benzyl-pyrrolidine-2-carboxylic acid amide (33 mg) and triethylamine
(0.051 ml) in DMF (1 ml) is stood at room temperature for 18 hours. The reaction mixture is
evaporated and then purified by reversed phase chromatography (Method B), the fractions
passed through a Varian Bond Elut® SCX 300 mg SPE cartridge followed by elution with 7
M ammonia in methanol. Evaporation of the methanolic ammonia washings gives the title
compound as a yellow / white solid. Hplc/MS (Method C) RT 1.94 minutes, M+H 479.1 and
M-H 477.2.

Example 107 (R)-2-Dimethylaminomethyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-{[5-(2-

tert-butvl-pyrimidin-4-yl)-4-methyl-thiazol-2-yl]l-amide}

N H
N N
D s i//
o) AN
— 07 " NH,
\ N
Né?
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N The title conmpound is prepared in analogy to the
procedure described in Exanple 40 with 15 the
wo edobosdenyg nodi fications. I n Exanpl e 40, the rPEDEPIING/067859
m xture is stirred for 3 h at rt, quenched by
dilution with Et OAc/ H20, angggextracted with EtCAc. In
Step 40.1, the reaction mxture is stirred for 2 h at
reflux In Step 40.2, the reaction mxture is stirred
at 100C InSeel.B, _

A m'WE%?fé@&aZQ'e -cabetvinpgd if-aneladd-[2fert PP kRN -yi-thyazol-2-yl}-

amideS56 hig), r(ﬁ(‘}‘-ﬂdi’rhe%yl&mn@dmétﬂﬁ% rdiiding Q%a%dx?lufé(%ﬁhlﬂ%o
and extracted w th Et OAc fyter

(28 mgherhirieiasmine (-89 1 fhdn BMfatdi rel) ﬁﬁﬁi@&gatt Remriggipgiasure dor 18

hour®UrHef o8 &lidAYmixturé %%\%Fbra@é& AEthe R AL LYY @RBX%ed phase
( by triturati'on in Et20. In

ChrO'B?E}QFMYXMemOQaEg)oWe feaelions rrsspd threeeh a Yiafipe BepdpsiBECX 300

mg SE’% c%rdg%%%c;}veh W"QIdl_ié)gtvﬁﬁlgﬁ%ﬁ&ﬁbﬂ%ﬁ%@ﬂg&?gg%&&no&f the

methp@}mmgglﬁmms gives theeitimgrinepaung as a yellow / white solid. Hplc/MS
t r of. 0 L Gan xyllcac:|d2amde
(Metﬁo%%CfRW %y YJSI R/MFME‘?T %n@l\/ﬂu% kéot bi azo -2yl
mi de} NYH /NN OONHZ NThetltIecon'poundls

prop\E[Xa\thlelnmyll-uhmethﬁannaz@m vﬁ-amlmlee is stirred for 16 h
uted with DCM H20 and extracted wi th DCM
.1, the reaction mxture is stirred for 4 h
fgf [flux."kn Step 40.2, the reaction mxture is
t| rred for. 2 h at 100C and the crude product is not
rified. In ‘Step 40.3, N-thiazol-2-yl-acetanmide is
n—used. The reaction mxture is stirred for 3 h at
C, quenched by dilution with EtOAc/H20, and
extracted wth Et CAc. 10 After drying and
oncentration of the organic phase, the residue is

A miRUFd dili@iab¥lesSi-tdrbaxyl€ hcid MMHIIE?/I% pQUBLORERMY Wropyl)-pyrimidin-4-yl
(Hex/ Et QAc, 2:3) Iyﬂ St eq e reactﬁignymp%/()py ial

thlangZ-gIt}-laml%(Spdpg)l(ZSﬁ Za-lmegm(l:pyqrglldg}qs%—cg@oyyhc acid amide (20 mg) and
trleth§7raﬁﬁﬁ@??<()(243mh% Qquﬁl)qégNlﬂg@bﬁ 40 ‘b Wé I'(o]d%) T'Fﬂe r%adt%n mixture

solution of LiH
is evap@ated-andi therrpiglf(egl(qu rﬁ[grsed\ph@qe @momalpgraphy (Method B) the

fractur%}{gFQ@é"rj)‘thu‘bﬁpﬁgr\)’elnaﬁ@o%'éi @ §Ci‘%@6¢q§§9%f§%ﬁn8§‘@ﬂlb\%‘d by

xture is aflowed to reac rt over
elution with 7 M ammonia in methanol. Evaporation of the methanolic ammonia washings

gives the title compound as a beige solid. MS (Method D) M-H 415.

Example 109 (2S,4R)-4-Cyano-pvrrolidine-1,2-dicarboxylic acid 2-amide 1-{[5-(2-tert-butyl-
pyrimidin-4-y-4-methyl-thiazol-2-yl]-amide}

. \YY?
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Title conpound: ESI-Ms: 386.1 [MtH| +; tR= 2.42 mn
(System 1); TLC. Rf = 0.22 (DCM MeCH NH3aq,

wW®1009/0%06% 1) . Exanple 117 PCT/EP2008/067859
(S)-2-Methyl -pyrrolidine-1, 2-di carboxylic acid 2-am de
1-({5-[2-(1-nmethyl - 20 -143 -

cycl opropyl)-pyridin-4-Vil-thiazol-2-VIIl-amde) NYH /
NN OONHZ N The title corrpound i's prepared in

anal o t he procedure describ
A i o NP o RGO AP s i1 T R g - biazor2-1-
am.déqa@wngmm)ut@ahg pyFrbfidiRsl2 fcarookdlidacid arlhtde (18 thgdlaan
the reaction m xture is stirred for 1 at 85C.

trethy g9 81 Gm)ie PHFADA i #o0d8t b6t fareshiours Thedenalin mixure

is evhP&rale@afd tRéh Plinfledrsy redersbd Eﬁ&‘s@ érﬁ’émé'togﬁgph}%lolgthoﬁ\@) the
2009/ 080694 PCT/ EP2008/ 0678

fractioas passed3BmUgh pIWaER: BonReE @380 K 340 w@?srﬁamyudger@ttoww by
Sl P B g e PP G el ez genes

glveslth(e{hge[cgmp@uncsas a solid.
trifluoromethyl-cyclopropyl)-pyridin-4-VII-thiazol -
I'l-am de) NYH / NN OONHZ NCF3 Thetltle conpound

Exampie §d @ 0Qr2¢ ELPY T E 68 in
j éflcatlons I n

red for 14 h

atNrtH tep 40.2, the reaction mxture is stirred

ory2 2 12/5 ,,,,,, 5C and extracted with EtOAc after 10 being
ch | n Step 40.3, Nthiazol-2-yl-acetamde is
—used. The reaction mixture is stirred for 2 h at
\_A20C. In Step 40.4, 1,2-dichloroethane (2.55 mL per
| of pyridin-4- one) is used as the solvent. The
eaction mxture is stirred for 1 h at 83C and
extracted with EtOAc after being quenched. In Step

40.5, the reaction mxture is stirred for 1 h at
The title compound is prepared in analogy to the procedure described for Example 40, but

using imidazole-1-carboxylic acid [5-(2-cyclopropylmethyl-pyrimidin-4-yl)-4-methyl-thiazol-2-
yl]l-amide in place of imidazole-1-carboxylic acid {4-methyl-5-[2-(1-methyl-cyclopropyl)-
pyridin-4-yl]-thiazol-2-yl}-amide. M.p. 168-170 °C.

Example 111 (S)-2-methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-{[5-(2-do-tert-butyl-

pyrimidin-4-y-4-methyl-thiazol-2-yl]-amide}

A mixture of imidazole-1-carboxylic acid [5-(2-de-tert-butyl-pyrimidin-4-yl)-4-methyl-thiazol-2-
ylJ-amide (176 mg), (2S)-2 -methyl-pyrrolidine-2-carboxylic acid amide (71 mg) and
triethylamine (0.17 ml) in DMF (2 ml) is stood at room temperature for 18 hours. The

reaction mixture is evaporated and crystalisation from aqueous methanol gives the title
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65C. In Step 40.7,
1-trifluoronethyl-cycl opropanecarbonyl chloride (Step
wdadi®9nyoevs used. 15 Title conmpound: ESI-NMS: 44BCTDEP2008/067859
[MtH +; tR= 2.61 min (System1); TLC Rf = 0.50
(DCM MeOH, 9:1). Step 118. 1344-
1-Trifl uoronethyl -cycl opr opanecar bonyl chloride 20 The
title conpound is prepared in analogy to the procedure
descri bed in Step 40. u ing _
comAS A B LE-SCUR s SN GAGT 1 4eeinetosbafi 1.2 anc
M-H 34183(S) - 2- Met hyl - pyrrol i di ne-1, 2-di carboxylic acid
2-amde 1-({5-[2-(2,2,2-trifluoro-
1, 1-dinmethyl -ethyl)-pyridin-4-yll-thiazol-2-yl}-an de)
ExarhpfE! 142 NRY-2 MetitdxiitethyiNp fratiding=1 YBicaRA R8AEP4-amide 1-{[5-(2-tert-

PCI7 EP20087 06/859 -149 [he fitle corrpound I'S prepared
bUtV|rQVF|ﬁ'H{Hm-n4rM|/)4 mem'\/nlrtmﬂz%zﬂ”raﬂlldﬁ}scn bed in Exanpl e 40
but Wit hefollovmng nodi fications. I n Exanple 40,
mxture is stirred for 5 hat rt. In
“t-he reaction mxture is stirred for 1 h at
vacted with EtOAc after being quenched. In
ep 40. 3, Nt hi azol - 2- yl -acetam de i s used. The
eaction mxture is 5 stirred for 2.5 h at 120C. In
p 40.4, the reaction mxture is stirred for 1 h at
83C and extracted with Et QAc after being quenched. In
A miuspofddidazolehiecarbacdic atid {#l-xieih@-5-2-tsit-butyedyrfneitind4-yIthadzol-2-y1}-

oricR 120 b S55 s Sugt B b RE 2SS b 2B oo
(51 b end ﬁli@tr(yﬁtnape 10,904 miyiis DiEreRd. milid dt6od armpomnempESturbPor 18

hourﬁoTrketgéﬁtMgmxtuge tg)evagg@gdgq@ %2% %mlf:llgd by reversgj pha0 ar

chror%aﬁ)g%p-ﬁﬁ/l(ﬁ/lleﬂ%%)zth% ffialcﬂ@rﬁshp(éss@a aRbogyh Vahb®BoHE EI® SCX 300

I'e comp prepared in anal ogy to the procedure
mg ngsgqr]‘.rlg@g f@lpmggé)‘y eAld:IOg Vit 7 Mlzynmgplﬁgn methanol. Evaporation of the

meth%nghogarﬁhbﬁlb%sﬂrn%s%h@%"ﬂ‘?é i cdhRIneHsG tibf:/ vﬁ?&@%h@ Hplc/MS

i rrolidine-1,2-dicarboxylic acid
(MetQOGaﬁ? B 1156(1{05uJ E/EL/“H 4332 pad MoEBAA. - cycl obut yl ) - pyri d
in-4-yll-thiazol-2-yl}-am de)

Example 113 (S)-Azetidine-1,2-dicarboxylic acid 2-amide 1-{[5-(2-tert-butyl-pyrimidin-4-yI)-4-
methyl-thiazol-2-yl]l-amide?}

{ \YYK
— s
<

A mixture of imidazole-1-carboxylic acid [5-(2-tert-butyl-pyrimidin-4-yl)-4-methyl-thiazol-2-yl]-

amide (300 mg), (S)-azetidine-2-carboxylic acid amide (96 mg) and triethylamine (0.31 ml)
in DMF (2.5 ml) is stood at room temperature for 17 hours. The reaction mixture is
evaporated and crystalisation from methanol gives the title compound as a yellow solid. MS
M+H 375.1 and M-H 373.2.

Example 114 (S)-2-Difluoromethyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-{[5-(2-tert-

butyl-pyrimidin-4-y)-4-methvl-thiazol-2-yl]-amide}




NYH / NN OONHZ N CF3 20 The title conpound is
prepared in analogy to the procedure described in
waEx@opsw#i0 but with the foll ow ng nodificati PCIEEP1008/067859
Exanpl e 40, the reaction mxture is stirred for 18 h
at rt, quenched by dilutiompsith DCM H20 and
extracted with DCM In Step 40.1, the reaction
m xture is stirred for 1 h at reflux. In Step 40. 2,
the reaction mxture is stirred for 1 h at 100C and
extracted wth DCM after being quenched. In Step 40. 3,
N-t hi azol - 2-yl -acetam de 25 is used. The reaction
m xture is stirred for 5 h at 120C, quenched by
dilution with EtQAc/H20 and extracted with EtOAc. In
Step 40.4, 1,2-dichloroethane (2.26 nL per muol of
pyridin-4-one) is used as the solvent. The reaction
mxture is stirred for 1 h at reflux and extracted
with DCM after being quenched. In Step 40.5, the
reaction mxture is stirred for 1 h at rt. In Step
40.6, the reaction mxture is stirred for 18 h at rt.
In Step 1.7, 4-nethoxy-3 WO 2009/ 080694
PCT/ EP2008/ 067859 -150 buten-2-one in THF is added to
a cold (-78C) solution of LIiHVDS in THF. After 30 m n,
1- trifluoronethyl-cycl obutanecarbonyl chloride (Step
120.1) in THF is added. The reaction mxture is
allowed to reach rt over 18 h and extracted with Et OAc
after being quenched. Title conmpound: ESI-Ms: 454.1
[MtH +; tR= 2.90 mn (System1); TLC. Rf = 0.18 5
(DCM MeOH NH3ag, 91.5:7.5:1). Step 120.1
1-Tri fl uoronet hyl - cycl obut anecar bonyl chloride The
title conpound is prepared in analogy to the procedure
described in Step 40.8 but 10 using
1-trifluoronethyl-cycl obutanecar boxylic acid and
stirring the reaction mxture for 2 h at ref |ux.
Exanpl e 121 (S)-2-Methyl-pyrrolidine-1,2-dicarboxylic
acid 2-amde 1-({5-[2-(1-nethyl-
cycl obutyl)-pyridin-4-yll-thiazol-2-yl}-amde) NYH NN
SO



ONHZ N 15 The title conmpound is prepared in anal ogy
to the procedure described in Exanple 40 but wth the
wo edobosdenyg nodi fications. I n Exanpl e 40, the rPEDEPIING/067859
m xture is stirred for 24 h at rt, quenched by
dilution with Et OAc/ H20, anggxtracted with EtCAc. In
Step 40.1, the reaction mxture is stirred for 4 h at
reflux. In Step 40.2, the reaction mxture is stirred
for 2 h at 20 100C and extracted with DCM after being
nggcﬁlele Step 40.3, N-thiazol-2-yl-acetanide is
ed. The r,,/,ggction m xture is stirred for 3 h at 100C,
_dilutefl wwkh Et OAc/ H20, and extracted with EtOAc.
. ter dryindg-and concentration of the organic phase,
n—the residue is purified by silica gel colum
éi:omat ography (Hex/EtQAc, 25:75). In Step 40.5, the
reaction mxture is stirred for 2 h at 80C. In Step

B AR B S A AP o

amide-(h%G mg),-(8y-21difluetameshdidyorlidiee-gSadwxylidacld amigeTHF i s

oI ERELAPRT IS {8 LBk LA or o

5 hour®. B@ reactiohyistueerisldvapdia@d &id thed pOBfied HOMVMsSHONES],

chrogiearrby (Y5 Ed B, PRt aopet dudrd Yaran BB Slyp sex 000

mg SRE carRidgoifeewkd{ty®ltdndvitt hiyl sanmonia ipyethathol. Evaporation of the

e bt ks Rl oL R S s
(MetldeCl RT 1167 CoMaesN t+H54 39, € pad &AHI437@nal ogy to the
procedure described in Exanple 40 but wth the
followi ng nodifications. In Exanple 40, the reaction
Exarpl¥t Ung (S)-SMetHyegyi@idink81 D ddartidxylic datenChehidy 1-{[5-(2-tert-butyl-
difution wth DCM H20 and extracted wth DCM I'n Step
ridingd-yl)-thiggol g8t 5 mixture is stirred for 1 h at
refl ux tep 40.2, the reaction mxture is stirred
f

rN
7

10

The title compound is prepared in analogy to the procedure described in Example 40 with
15 the following modifications. In Example 40, the reaction mixture is stirred for 3 h at r,
quenched by dilution with EtOAc/H,0, and extracted with EtOAc. In Step 40.1, the reaction
mixture is stirred for 2 h at reflux. In Step 40.2, the reaction mixture is stirred for 1 h at
100°C. In Step 1.3, N-thiazol-2-yl-acetamide is used. The reaction mixture is stirred for 2 h
at 120°C, diluted with EtOAc/H,O and extracted with EtOAc. After drying and concentration
20 of the organic phase, the residue is purified by silica gel column chromatography
(Hex/EtOAc, 1:1), followed by trituration in Et,O. In Step 40.7, pivaloyl chloride is used.
Title compound: ESI-MS: 388.1 [M+H]"; t.== 2.48 min (System 1); TLC: Rf = 0.15
(DCM/MeOH/NH5™, 94:5:1).
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100C and extracted with DCM after being quenched. In

Step 40. 3, diethyl-(4-iodo-pyridin-2- yl)-amne (Step
w®00dps@nd N-t hi azol - 2-yl -acet am de are used. HACEEP2008/067859

reaction mxture is stirred for 5 h at 120C, quenched

by dilution with Et OAc/ H20, q147ltered through a pad of

celite and extracted with EtOAc. 10 Title conpound:

ESI-NB 403 2 [MtH +; tR= 2. 60 nin (Systen11); TLC Rf

pyridike 4-&/5—1K|§zdl-@[\m' emﬂﬂ 3 |'|'

ben20| m dazol -5-yl)-thiazol -2-yll-am de} NYH / NN O
5 The title conmpound is prepared in analogy to
ey pro e e described in Exanple 40 but wth the
P owidng difications. In Exanple 40, the reaction
i Xxture i® stirred for 5 h at rt. In Step 40.2, the
eaction mxture is stirred for 1 h at 85C and
xtracted wwth EtOAc after being quenched. In Step
, 6-brono-1-tent-butyl-1 H benzoi m dazole (Step
123.1) and N- 20 thiazol-2-yl-acetam de are used. The
The flﬁ@%ﬂn%‘urﬂi ?étb’rfe ar‘e@ |n°'ta'néro%g t He Ero‘&eéﬁre]d%gg'ibe-ﬁ il Bxample 40 but
ound: ESI - +; tR= 2.56 mn (System
W|th11)e offovang Rfodi:flcgthg I BKWYINQ , the: repctiont mjxture 3s gtirred for 16 h at rt,

d|Iut%fC3$ f@%@f%%@&%ﬂ%tﬁ m%@@?mﬂ% fzéfd? M@r@%% %th%4is stirred

for 44 By crflaxNN2Step diit2, ﬂmﬂ yelactiemmixtere Is Stircidafior Ady tS0EPC and the crude

prod%éj éz)t n;ét?rlfléé %T%t%) Ih‘ﬁarzggg - ggéfgrhl?j%l i %g%om‘éﬁ;egctlon mixture
is stitred fyd h ahd20 @onoemﬂhedttrydjlluﬂ'(bTewrtleEIt(dAie’prDr arfid exdrdoted with EtOAc.
Arerg i B ST B SHE e e GRS 0l by silca ge
columhichnsatbgrdphyERHexBOAZ53:3). 1h S2&540.5, {hhrhdtlont RxtuZe 8Bstirred for 1

n at G0 VYN LA reegioy b ey BT @ 1 B R R B gaded o a

cold A-7gespenigtici oPLiHMDS (1M in THF, 100 mL) in THF (200 mL). After 30 min,

0- phenyl)-tert-butyl-amne (Step 123.3
crcc R 5 S by e Ao oo parih over 1
h. (1:1 v/v, 600 m-) is stirred for 9 h at rt, under a
ydrogen atrmsghere The reaction mxture is filt

h
Title ¢ ¢aroRRAda fpeldVor 38611 (¥+HRd tTohteninad8ystenhd) BCh G = 0.22
(Dcyy?’/ﬁ[bégkgﬁ%&ﬁh?/gg#fggq)_gel col utm chr omat ogr aphy

Example 117 (S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({5-[2-(1-methvl-
cvclopropyl)-pyridin-4-yl]-thiazol-2-y[}-amide)

NYHN
\SZ]/

— o} NH

iy

2

Z

The title compound is prepared in analogy to the procedure described in Example 40 but
with the following modifications. In Example 40, the reaction mixture is stirred for 14 h at rt.
In Step 40.2, the reaction mixture is stirred for 1 h at 85°C. In Step 1.3, N-thiazol-2-yl-

acetamide is used and the reaction mixture is stirred for 4 h at 120°C.



10

15

20

25

- 3:1) to afford 4.4 g of the title conpound as a

black oil: ESI-MS: 243.0 / 245.0 [MtH +; 15 tR= 2.75
worwp8sst em 1); TLC. Rf = 0.89 (Hex/EtQCAc, 1:RJT/EBL06$067859

123. 3: (5-Bronp-2-nitro-phenyl)-tent-butyl-am ne A

m xture of 4-brono-2-fluoroqfgtrobenzene (4 g, 18.2

mmol ) and tert-butylamne (4.78 nL, 20 45.5 mmol, 2.5

eq) in EtOH (80 m-) is stirred for 15 h at 85C,

owed to cool an oncentrat e e residu
Titl pSRTHAE: thSINPi CAOGelMED uri B4R aRRy 6 TLC: R = 0.28
WREHEAC, 1:0 - 99:1) to afford 4.8 g of the title
(DCI\gonpolﬁr?dqb)as an orange solid: ESI-Ms 273. O /| 275.0

[ MHH] +; tR—568 mn(Systeml) TLC Rf = 0.49

trifludrofmeBwi- zvonmommmmwwwmwmvmammehy| -ethyl | -pyrid

|n 4- I} t |azoI-2-yI)-anideI NYH NN O NH2 gNX Owe
ound is prepared in analogy to the
p 0 e ascrlbed in Exanple 40 but wth the
_f/0l mﬂhg dlflcatlons In Exanpl e 40, the reaction
xture is stfrred for 16 h at rt, WO 2009/ 080694
CT/ EP2008/ 067859 -154 quenched by dilution with
@Ac/ H20. In Step 40.1, the reaction mxture is
|r?ed for 4 h at reflux In Step 40. 2, the reaction
re is stirred f Ln Step.40, 3,
The ﬂi‘? ﬁ?'g%‘r‘”d . QIFP%{S& %na'ggv 20 H%e Bro"%‘éfe Jeeggcgt?%m Example 40 but
with tHexfolldviing snciificati@ts. froExampleatd, #HeO@actiprenixbed idytirred for 14 h at rt.
In St%;?l té ?r?le %tcgorgtpg&ﬁrﬁ?ﬂ%%p%g&é&?ik%?bgg Ve\qﬁﬁtgrréxﬁﬂﬁtpg d\flthnEtOAC after
bem@)(]ﬁbﬁ%ﬁéd*l@@ép |4$) w%ﬂwlé‘ﬁ)l Q%a@&bfﬁﬁﬁt is UdeR. IMR8Cieh&fbn mixture is
ture is_st reflux, poured into a

stiredfop Pt 8t 3G uth §FPF>of‘0 ﬂhﬁéc%CfA?f&e%‘ﬁf‘? &8 dNlyiPeh MO O pyridin-4-

one)||§‘ u%@@s 4Re Bolvehth&hE @a&dtoAMiNILYE W Stirted ®F 111K @fl 8B 2R extracted
C. In Step 40.6, the reaction mxture is

with gtt(pma @@ter peingaueRchgd. fln Step 483 gheypeaction mixture is stirred for 1 h at
65° C?Trr@lte QI?OVT:?’I thﬂﬁ&ﬁm%fh?nﬁw&bra_%eb%begg%ﬂloﬁ@e ?St%B|1q8 1) is used.

solution o

Title 2cqrapavsdh d5§H=\ie Py MMkt hyth= p?@blf@ﬁyl(sltﬂwf@rﬂbe'ﬂ-@o R = 0.50
in THF i s added and the reaction m xture
(DC*@%Md to reach rt over 16 h. Title conpound:
ESI-I\/S 4800[MH—I]+ tR= 3.10 mn(Systeml) TLC. Rf
DCI\/! 94: 5: Ex

T (5 {2 [1 (4 met hoxy.

The title compound is prepared in analogy to the procedure described in Step 40.8 but

using 1-trifluoromethyl-cyclopropanecarboxylic acid.

Example 119 (S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({5-[2-(2,2,2-trifluoro-
1,1-dimethyl-ethy)-pvridin-4-yl]-thiazol-2-yI}-amide)

Ng N
\ T Zf“?
= 07 “NH,

CF

Z
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15

phenyl ) -cycl opropyl | - pyridin-4-yl}-thiazol-2-yl)-am de
wo 20d¥880694 N. N O NHZ gNX Ove The titl e conmpouneCT/EBP2008/067859

prepared in anal ogy to the procedure described in

Exanpl e 40 but wth the fokhew ng nodifications. In

Exanpl e 40, the reaction mxture is stirred for 16 h

at rt, quenched by dilution with EtOAc/ H20. In St ep

1, the reaction mxture is stirred for 4.

40.
The fits Fompoig 8 BEPEBIIN SNRESY L0 BivcRep asciise in, Prastple 40 but

with fr@rfo%vhn@hobﬂﬁgtlcﬂi%dlnezidrﬁlé ad, WetrBactl@ﬁ:Mlﬁﬁerelé sRebdr 5 h atrt. In
uenched. In Step 40.3 t hi azol - él -acetamde is

Stepuég(b%, thegagtioncnixne isstired &0 & hsati §5°Egand exisasted with EtOAC after
bemé-%ggncrﬂaldenﬁ tﬁé’p QY) Sj'l‘ll H*léZQﬁZW‘I bsbtgh%cfs"&%daﬁﬂe reaction mixture is

extracted wt

stirred for ai5c'hIabﬂ%%toné%@t‘(m4@4nﬁ‘epr@ﬁ0tﬂﬁ’fb'lm>@ﬂep§/ﬁt'rd‘?'ftht Toh@} 83°C and
extrdcRdUsiffERAd Q’?er beflg\eR! ;ércheth?n éfég%d Okt mbdure is stirred for 1

stirred for h at pour into a saturate
h at §5‘iQntln<ﬁie@f40£5tMam rapdlicsj& netcpusified INHSBEMO. 7, 8, SBdrifluoro-2,2-
: r. stirred for 18 h at
dmeﬁ%&grop &g 6h?<?rﬁ% (gEbane ﬁégc%(?don m xture is stirred for
Title 1@>rhpcamdrtES|+MSSt4éa 01 [V+HY; gt HOR-Bin 1§8ysem21pnELCn R = 0.47

ded to a cold (-78C) solution of LiHMDS in
(DC%d"Z@c 30 nin, 1-
(4- et hoxy phenyl) cycl opropanecar bonyl chloride (Step
54 1) |n THF IS added and the reaction mxture is
<HK ? | ghtorideno/ 080694

Step ;

PCT/ EP2008/ 067859 - 155 Ti tI e conpound: ESI-Ms: 478.1
MHl +; tR= 3.11 min (System1l); TLC. Rf = 0.08
The titteoormporpd pgHBrepaceg m: gr)alo%(gqrﬁ]eep@ggdure described in Step 40.8 but
usm§l§%{32frllf‘(€6r?§ld %—g)ﬁﬁétﬁ I'pﬁb;ﬂ@m&a&dd' carboxylic acid 2-am de
cycl obutyl) - pyri di n- 4 yI | -t hiazol -2-yl}-am de) NYH NN
O m

| 1o _ 0] 107211 ¢)¢
trlfluoromethvl cvclobutvl) pvrldln 4-yl]-thiazol-2- vl}-amlde)

NN
\ \Z/ Z//N iy

Z

CF

The title compound is prepared in analogy to the procedure described in Example 40 but
with the following modifications. In Example 40, the reaction mixture is stirred for 18 h at rt,
quenched by dilution with DCM/H,O and extracted with DCM. In Step 40.1, the reaction
mixture is stirred for 1 h at reflux. In Step 40.2, the reaction mixture is stirred for 1 h at
100°C and extracted with DCM after being quenched. In Step 40.3, N-thiazol-2-yl-acetamide
is used. The reaction mixture is stirred for 5§ h at 120°C, quenched by dilution with
EtOAc/H,O and extracted with EtOAc. In Step 40.4, 1,2-dichloroethane (2.26 mL per mmol
of pyridin-4-one) is used as the solvent. The reaction mixture is stirred for 1 h at reflux and
extracted with DCM after being quenched. In Step 40.5, the reaction mixture is stirred for 1

h at rt. In Step 40.6, the reaction mixture is stirred for 18 h at rt. In Step 1.7, 4-methoxy-3-
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with the follow ng nodifications. In Exanple 40, the

reaction mxture is stirred for 18 h at rt, quenched
wyoodiogasbd on with DCM H20 and extracted w t h DEM/EPI008/067859

Step 40.1, the reaction 10 mixture is stirred for 1 h

at reflux. In Step 40.2, thesgeaction mxture is

stirred for 1 h at 100C. In Step 40.3,

N-thi azol -2-yl -acetanide is used. The palladium

cat al yst . added to the_heate
buter Brien g 7 B 40 Srie P28 1oy ook a0 &0 SFiF peer 30 min, -
trlfIuér@he?nyhcﬁﬂobula%%@arb@hyluérﬂ&ld@ (ﬁeﬁt‘@@CJHQOTHFEHé t:a6e8l The reaction

r ou pad of celite and extracted w th Et OAc.

m'Xt%Pt'Se@'%&Wltﬁ@‘a%ﬁd’t edert #ngt perackd W'%E@Ag‘aﬁ‘f & bﬁWQsoé'e”Ched
T|tlet&ﬁn;5cﬁ1$1'ddq=§sﬂl\ﬁspl4(5hf1' ¢+ RY; St'i'f«@o %In J<§y§ié>rhUFm TLC R = 0.18
chr omat ogr aphy (Hex/Et OAc, 174). Step 40. 5,
(DCM/dEH/NHAM, 21 Brie5ily st i rred for 3 h at 80C. In Step
40. 7, 4-nmet hoxy-3-buten-2-one in THE is added to a
cold (-78C) solution of LiHVWDS in THF. After 30 mn,
Step 1203 refrilvbromathyoutiaimeamddadsdngecH@itdep 56. 1) in THE is
added and the reaction mxture is allowed to reach rt
over 16 h. Title conpound: ESI-MS: 403.2 [MtH +; tR=
The 2tl®QGompbuldys baspaldd inThRalodyf to-tHe Bdcedllte described in Step 40.8 but

, M MeOH/ ag, , 91.5:7.5:1). Exanple 127 . .
US'”Ei %@ﬂ%‘ﬂﬂﬁ'@?@%ﬁaﬂm%@wﬁéae?&aﬁ%&wﬁt&e fraction, mxprgdor 2 h at
reflud- ({4-d3-net hyl - 5-[2-(1-
met hyl - cycl opropyl ) -pyridin-4-yl|-thiazol -2-yl}-am de)
DHDMN N~N S OONHZ N W 2009/080694
Exanisd/ EE?O@ZZOﬁIE%prrrcﬂ-léﬁe-ﬁh@dfcbmoﬁvlﬁ:o%Qmu@ar‘nﬁjepﬁe@?—fﬁﬁ -methyl-
In anal ogy to the grocedure descri bed 1n Exanple
cyclghytyl)- QM”fjlﬁ‘ 4V\'bth“aﬂ0| WhegigRldi fi cations. I n Exanple 40,
t he r@act m xture is stirred for 14 h at rt. In
the reaction mxture is stirred for 8 h at

ls In St:ep 40. 2, the reaction mxture is stirred
or and extracted wth Et CAc after being
\ enched ep 5 40. 3,

N—2- acet am do 4-d3-met hyl -t hiazole (Step 127.1) is used.
reaction mxture is stirred for 2 hat 120C. Title
ound: ESI-I\/S 403.2 [MtH| +; tR= 2.40 min (System
); TLC = 0.25 (DCM MeOH, 9:1). 10 Step 127.1:
The Qtlm@@mgwrdbtsmrggarﬁgtimﬂna[oyécz@ﬂeeprocedure described in Example 40 but

with the following modifications. In Example 40, the reaction mixture is stirred for 24 h at rt,
quenched by dilution with EtOAc/H,0, and extracted with EtOAc. In Step 40.1, the reaction
mixture is stirred for 4 h at reflux. In Step 40.2, the reaction mixture is stirred for 2 h at
100°C and extracted with DCM after being quenched. In Step 40.3, N-thiazol-2-yl-acetamide
is used. The reaction mixture is stirred for 3 h at 100°C, diluted with EtOAc/H,O, and
extracted with EtOAc. After drying and concentration of the organic phase, the residue is
purified by silica gel column chromatography (Hex/EtOAc, 25:75). In Step 40.5, the reaction
mixture is stirred for 2 h at 80°C. In Step 40.7, 4-methoxy-3-buten-2-one in THF is added to
a cold (-78°C) solution of LIHMDS in THF. After 30 min, 1-methyl-cyclobutane chloride (Step
44.1)in THF is added and the reaction mixture is allowed to reach rt over 18 h.

Title compound: ESI-MS: 400.1 [M+H]"; t-== 2.60 min (System 1); TLC: R; = 0.08
(DCM/MeOH/NH5™, 94:5:1).



A m xture of 1-brono-propan-2-one-d5 [Challaconbe, K
et al, Journal of the Chem cal Society Perkin Trans.

WO 200008889 , 2213-2218] (1.25 g, 8.8 nmmol) and PCT/EP2008/067859
l-acetyl-2-thiourea (1 g, 8.8 mmol) in EtOH (20 m -)
is stirred for 2 h at 85C, _a4{owed to cool and
concentrated. The 15 residue is purified by silica ge
col utm chr omat ogr aphy (Hex/EtOAc, 85:15 - 1:1) to

rOV|de 1. 08 f the tit]le. conpound as_an oran e
Exa :. e , gy{rodidingnl.@-dica _ ItlJ cﬁ -am4;de % (2-diethylamino-

DVrId(m{)ﬂI%wZ \A] élrﬁldeﬁxa”m e 128 . . .
(S)-2-Methyl-pyrrolidine-1, 2-di carboxylic acid 2-am de

1-({4-d3-nethyl -5-[2- 20
(2,2,2-trifluoro-1,1-dinethyl-ethyl)-pyridin-4-yll-thi
azol -2-yl}-amde) DH DM N s OONHZ N C F3 The
title conpound is prepared in analogy to the procedure
described in Exanple 40 but wth the follow ng

nodi fications. In Exanple 40, the reaction mxture is
stirred for 14 h at rt. 1In Step 40.1, the reaction

m xture is stirred for 8 h at reflux. In Step 40. 2,
the reaction 25 mxture is stirred for 1 h at 85C and
extracted with Et OAc after being quenched. In Step
40. 3, 2-acetam do-4-d3-nethyl-thiazole (Step 127.1) is
used. The reaction mxture is stirred for 2 h at

120C. In Step 40.4, the reaction mxture is stirred
for 1 h at 83C and extracted wth EtQAc after being
guenched. In Step 40.5, the reaction mxture is
stirred for 1 h at WD 2009/ 080694 PCT/ EP2008/ 067859
-157 65C. In Step 40.6, the crude product is not
purified. In Step 40.7, 3,3,3-trifluoro-2,2-

di met hyl - propi onyl chloride (Step 119.1) is used.
Title conpound: ESI-MS: 459.0 [MtH| +; tR= 3.21 nin
(System1); TLC. Rf = 0.55 (DCM MeOH, 9:1). 5 Exanple
129 (S)-2-Methyl -pyrrolidine-1,2-dicarboxylic acid
2-am de 1-({4-chloro-5-]2-(1-

nmet hyl - cycl opropyl ) -pyridi n-4-yll-thiazol -2-yl }-ani de)
HC NN\ N
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O ONHZ N The title conmpound is prepared in anal ogy
to the procedure described in Exanple 40 but 10 with
wo bmopgidebowi ng nodi fications. I n Exanpl e 40, tPEI/EP2008/067859
reaction mxture is stirred for 72 h at rt. In Step
40.1, DCM DVF (3:1, v/v) isqgsed as the sol vent
system The reaction mxture is stirred for 28 h at
reflux and concentrated. The residue is used w thout
purification. In Step 40.2, the reaction mxture is
sENCr f r h at 85C and extracted with Et OAc after
g hed. In Step 40. 3,
-C -thiazol-2-y|)-acetarride (Step 129.1) is
sed. Thé3 18"reaction mxture is stirred for 2 hat
20C. Title compound: ESI-Ms: 420.0 [MHH] +; tR= 2. 60
in/(System1); TLC. Rf = 0.39 (DCM MeCOH, 9:1). Step
29.1: N (4-Chloro-thiazol-2-yl)-acetamde 20 A
m xture of , , ,
The {{lg gomreun 5-RIFRYEH dP PRAIZZY 1 B8, Procgdie iRsaedPqdsndpxample 40 but
with ﬂn%gfoﬁ’dm(\éf‘n&ilfgzatl% Wﬂ‘Ekémpl@nﬁ) krfeCledctich/Rixtlre @Qtlrﬁﬂi)fof $8 h at rt,

heated to stirred for 15 mn, allowed to coo

quenghed b&dﬂ'é@‘?ﬂ W&he@CMw pRd jeytjactpd V}ﬂ%‘up@&" dntgerp de- 1H209 reaction
mlxtlﬁ'Qqs %ﬁﬁé@%reﬂ h"‘éltt Rt QACsteg 49,21 QRe Medction -m&tu% %al_l%t'lcr)ged( for 1 h at

hase is washed with a saturated solution of

100° Q apgextreyted dvithdCliisfeNagisma)enghied: bridp 44, diethyl-(4-iodo-pyridin-2-
yh)- at%ﬁ]%c(%'fgﬂ @‘L?g%rédr Elelpiragﬁl' ﬂ?\%&ﬁ@%aﬁé gge(f)fhé'ré |Bn grﬂlitgre is stirred
for 5g1 @tf12(]%§ querloéed@mﬂdum with &tOA¢/HeO stilteireld thrE&h a/Bad of celite and

. +; tR= 2.74 mn (System1l); TLC. Rf = 0.66
ex"a(l“%é\%\%%?ﬂcg 1). Step 129.2:

Title NeqripdDnd: £J-MShyaBE- {MirHY plt2-36) - mret(@ystem WD TLC: R = 0.37
2009/ 080694 PCT/ EP2008/ 067859 -158 A mi xture of
(DC'\é‘/&’&%{“Hpo,r%%ﬁt%Urn (16 g, 138 nmol) and acetic
anhydride (16.9 nL, 179 nmmol, 1.3 eq) in pyridine

(150 m_) |s heat ed to, 115C stlrred for 1 and
ple 11234 (S eyl fic 8 fmdeé{f5 (3-tert-butyl-3H-

benzBhi hsﬂ @c{mhmawtz m@san%}to provide 12.64 g of the
title conpound as a brown solid: ESI-Ms: 159.0

()Sﬂ/w Ie130

-pyrroI|d| ne- 1, 2-di carboxylic acid 2-am de
2, & dlrrethyl [4,2";
' 5"IterQ I'8z0l -2"-yl)-amdel N/ NN

N%/N\\<

The title compound is prepared in analogy to the procedure described in Example 40 but
with the following modifications. In Example 40, the reaction mixture is stirred for 5 h atrt. In
Step 40.2, the reaction mixture is stirred for 1 h at 85°C and extracted with EtOAc after
being quenched. In Step 1.3, 6-bromo-1-fert-butyl-1H-benzoimidazole (Step 123.1) and N-
thiazol-2-yl-acetamide are used. The reaction mixture is stirred for 7 h at 120°C.

Title compound: ESI-MS: 427.1 [M+H]; t.== 2.56 min (System 1); TLC: R; = 0.39
(DCM/MeQOH, 9:1).

Step 123.1: 6-Bromo-1-tert-butyl-1H-benzoimidazole
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S 117 OHZN O S NNS 10 Imdazol e-1-carboxylic acid
(2,4"-dinmethyl-[4,2" ;4" ,5"]terthiazol-2"-yl)-am de (25
worgoviosoedsuspended in DVF (1 nlL), foll owed by BCOEP10081067859

of (S)-2-methyl-pyrrolidine-2-carboxylic acid amde
(9.1 ng) and triethylam ne_¢§3022 m) at RT. The
reaction mxture is stirred until 15 conpletion of the
reaction (30 mn.) EtQAc (50 nlL) is added and the

m xture is washed with water (2x). The layer is freed
from sol vent under reduced pressure and the residue is

A muktake%lf 4-BRMAINE* Okbﬁ)b@fwbar%n%rﬁ%%nﬂﬁé eStep R8.2Y I(z |143 g, 8.80 mmol)
npound i s obtained as a as a white powder;

and K”ﬁﬁtyqufwam(% BELafamesh 'avglr(qcbfphdd\ B) 146, 4&@”@ to cool and
conc@ﬁ‘t‘#at% Hritd foslaue2Bursa ! Siick3del column chromatography (DCM/MeOH 1:0

-2-Met hyl -pyrrolidine-1,2-dicarboxylic acid
— 9 _1 [tq affaest thy/H- ggof .tr(egilﬁgtcpmpoqnd as a white solid: ESI- MS 253 0 / 255.0

+HH- it - [14.15'd- B Lhy hnfagy!d-yam de} N
M+ HEE ?ggﬁ'” ﬁ?dg%“%ﬁﬁg-%‘“sﬁz@n?'ﬁ”’e%g-@oog/ 0330694
PCT/ EP2008/ 067859 -159 The title conmpound is prepared

u3| ng i mdazol e-1-
1gaine |_

H-|mdazol 4y|) [45]b|th|azolyl -yl]-amde in
pl ace I m dazol e-1-carb %
A SU(SQGQP‘QWP%‘%WWC{%rnQFO'Qt'ens")]fq P%tM'r%E'BP (Steny133-3hi&e. ahd? mmol)
and (?gheﬁ Tickel (2 g) in MeOH/THF (1:1 v/v, 600 mL) is stirred for 9 h at rt, under a

hydrogen atmosphere. The reaction mixture is filtered through a pad of celite and

concentrated. The residue purified by silica gel column chromatography (Hex/EtOAc, 97:3
— 3:1) to afford 4.4 g of the title compound as a black oil: ESI-MS: 243.0 / 245.0 [M+H]";
t-= 2.75 min (System 1); TLC: R; = 0.89 (Hex/EtOAc, 1:1).

Step 123.3: (5-Bromo-2-nitro-phenyh)-tert-butyl-amine

A mixture of 4-bromo-2-fluoro-nitrobenzene (4 g, 18.2 mmol) and fert-butylamine (4.78 mL,
45.5 mmol, 2.5 eq) in EtOH (80 mL) is stirred for 15 h at 85°C, allowed to cool and
concentrated. The residue purified by silica gel column chromatography (Hex/EtOAc, 1:0 —
99:1) to afford 4.8 g of the title compound as an orange solid: ESI-MS: 273.0 / 275.0
[M+H]+; = 5.68 min (System 1); TLC: Rf = 0.49 (Hex/EtOAc, 9:1).

Example 124: (S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-[(5-{2-[1-(4-methoxy-
phenyl)-1-methyl-ethvl]-pyridin-4-yl}-thiazol-2-y|)-amide]

H
Nao N
A\ N
Dby i
0
= 07 “NH,
\
\ Y,
OMe

The title compound is prepared in analogy to the procedure described in Example 40 but

with the following modifications. In Example 40, the reaction mixture is stirred for 16 h at rt,
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nmet hyl - pyrrolidi ne-2-carboxylic acid amde. Title
conpound: HPLC (Method F) RT 3.73 5 mnutes; M

w@ dmvlogdoD) M-H 432. 1 and M H 430. 2 Exanpl e 132CT/EP2008/067859
(S)-2-Methyl-pvrrolidine-1, 2 di carboxvlic acid 2-am de
1-f(2-cycl opropyl
am no-4' - net hyl - f45|b|th|azolyl 2'-vl)-amdel NH~
rr N SOHZN\ O S,Ny HN 10 The title conpound

i 1
quen!cﬁga%rgggﬁétleq% V@ii} gg}sgqull-lg)eie %aep 20 1, the regctlo%omlxture |sgst|rred for 4 h at

reflu.dn &6 2020 M4l REEHY HixturB it rrdddfop 2 Ihbatt ft0ae 0|Iny$te8 40\, N-thiazol-
-am de in pI ace of imdazole-1-carboxylic acid

2-yl-gcetamidg; ige4s9y| -Tha, reactipn mixturgr isp$thrag 092 ) 3t 40§ Ge quenched by
dnun&h W|tﬁ Ei@ﬁgé%@dand EJR}a@tedeﬁrthb/@ IR@té’p QQ mZJ&iEIﬂ&oeh@ne (4.3 mL

per f’O'SPL Qf msidiy4-0pe) 'ﬁdisieélaﬁéhq SQlyﬁntc 5%6@@!1“% ”éil(:tllfﬁ '2 Sé!ﬁ?@éor 1h at
reflué, é%(ﬁ{/ﬂlﬁ[a?élﬂﬂﬂ)e@ ollue’{lgg of NaHC01 ?nda?ﬁ(tdaCtedNVRllltrll\lDCSM OIn Step 40.5,
the rpgpjo@ migtuye i lieretifer 238 i at &Qoﬁpbyﬁ“q@p!@. priep seastomeixture is stirred
for 2‘4%%@'}2@9 s '4Q.7?&%B4h%x}§%utéi§b-%ﬂe'iﬁ”ﬂﬂ—z R £aded to a cold (-78°C)
solut{oR- afi ml'éME))‘BI Iarﬂl'hlﬁ)-A(fter BOtrhipl 2{(4-ntethdiytdtieaylpRyhettyl-prbpioayhchloride
(Step% L ﬁ@%h | _fg%gtﬁe”}!e% B & &%};ﬁg[&%’d% S thh over 16 h.
T|tIeT¢drhm>lmde€BmdS 4HB’IOC[M(rN’Et hgd F)0 RﬁrB(BVstemnm e§LCi\/ERf = 0.06
’\21 od D), MrH 395.1 and MH 393.2. Exanple 134
(DC /%eoi"/l@ﬂ'ﬂmyp“@v?)r ol i di ne-1, 2-di carboxvlic acid 2-am de
1-ff2-(3-aza-
bi cycl of 3. 2. 21non- 3- thyl -f4,5' | bithi azoIZyI -2

Wl%ﬂﬁ%dlmmﬁmm Bepaide 1-[(5-{Z-[1-(4-methoxy-

phenyl)-cyclopropvl]-pyridin-4-vi}-thiazol-2-y)-amide]

H
Nao N
A\ N
Dby i
0
= 07 “NH,
\
\ Y,
OMe

The title compound is prepared in analogy to the procedure described in Example 40 but

with the following modifications. In Example 40, the reaction mixture is stirred for 16 h at rt,
quenched by dilution with EtOAc/H,0. In Step 40.1, the reaction mixture is stirred for 4.5 h
at reflux. In Step 40.2, the reaction mixture is stirred for 3 h at 100°C and extracted with
DCM after being quenched. In Step 40.3, N-thiazol-2-yl-acetamide is used. The reaction
mixture is stirred for 28 h at 100°C, quenched by dilution with EtOAc/H,O and extracted with
EtOAc. In Step 40.4, 1,2-dichloroethane (4.3 mL per mmol of pyridin-4-one) is used as the
solvent. The reaction mixture is stirred for 1 h at reflux, poured into a saturated solution of
NaHCO; and extracted with DCM. In Step 40.5, the reaction mixture is stirred for 18 h at
80°C. In Step 40.6, the reaction mixture is stirred for 18 h at rt. In Step 1.7, 4-methoxy-3-
buten-2-one in THF is added to a cold (-78°C) solution of LIHMDS in THF. After 30 min, 1-
(4-methoxy-phenyl)-cyclopropanecarbonyl chloride (Step 54.1) in THF is added and the

reaction mixture is allowed to reach rt over 16 h.
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-160- NH~/- N SOHN\ O SY, ~,NNThe title
conpound is prepared as described as in Exanpl el 6,
wa@giongsiend dazol e- 1- carboxylic acid PCT/EP2008/067859
[2-(3-aza-bicyclo[3.2.2]non-3-yl)-4"-nethyl-[4,5 ]bith
lazolyl-2'-yl]-am de in pl aggsof imdazole-1
-carboxylic acid (2,4"-dinethyl-[4,2";
4' ,5"]terthiazol-2"-yl)-amde Title 5 conpound: HPLC
. (Method F)_RT 4.78 minutes, M thod D) MrH 474 9. _
Title SHRIEIL S (5 278 Wby reo1 -4 e (SYPEadbokvbs & = 008
| -\gred {)(2-ethyl -4'-methyl -
D 4:
( CW%FI%b’\lﬂ-ﬁi’gz%[y)l -2'-yl)-amidel Chiral NN\~ N SO
HzN ~ O S/ Nj 10 The title conpound is prepared as
Exanﬁ({—?f S‘L ix6§’ @)(—J?—ﬁ/lﬁt@l-%%*n%—%i%icaﬂ?dx{)@c 114487018 ]1'-({5-[2-( 1-d3-methyl-
cyclabRtydtdyyitlindd-ylirgtidrpl-2{yA-dhidid) t hi azol yl -2' -yl )-am de in

pl ace of imdazol e-1- carboxylic acid

G ANJi et hyl -[4,2' ;4" ,5"]terthiazol-2"-yl)-am de and
m lmpyrrolidine- 2-carboxylic acid am de.

tte compdund: HPLC (Method F) RT 4.27 minutes; MS
thod ©) WkH 379.8. 15 Exanple 136

-Met hyl - pvrrolidine-1, 2-di carboxvlic acid 2-am de
"-nmethyl -2
ridin-3-yl-[4,5 | bithiazolyl-2"-yl)-am del Chiral

The title compound is prepared in analogy to the procedure described in Example 40 but
with the following modifications. In Example 40, the reaction mixture is stirred for 18 h at rt,
quenched by dilution with DCM/H,O and extracted with DCM. In Step 40.1, the reaction
mixture is stirred for 1 h at reflux. In Step 40.2, the reaction mixture is stirred for 1 h at
100°C. In Step 40.3, N-thiazol-2-yl-acetamide is used. The palladium catalyst is added to
the heated mixture of the remaining reagents. The resulting mixture is stirred for 7 h at
120°C, diluted with EtOAc/H,0, filtered through a pad of celite and extracted with EtOAc.
After drying and concentration of the organic phase, the residue is purified by silica gel
column chromatography (Hex/EtOAc, 1:4). In Step 40.5, the reaction mixture is stirred for 3
h at 80°C. In Step 40.7, 4-methoxy-3-buten-2-one in THF is added to a cold (-78°C) solution
of LIHMDS in THF. After 30 min, 1-ds-methyl-cyclobutane chloride (Step 56.1) in THF is
added and the reaction mixture is allowed to reach rt over 16 h.

Title compound: ESI-MS: 403.2 [M+H]; t.== 2.60 min (System 1); TLC: R; = 0.20
(DCM/MeOH/NH3™, 91.5:7.5:1).

Example 127 (S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({4-ds-methyl-5-[2-(1-

methyl-cyclopropyl)-pyridin-4-yl]-thiazol-2-yl}-amide)

D
D

N N
D \?/Z]/N
o

iy

NH,

J

\
N



10

15

20

25

N SOHN~ O S NI N W 2009/080694
PCT/ EP2008/ 067859 -161 The title conmpound is
w@e@pagwol4 as descri bed as in Exanpl el 6, using PCT/EP2008/067859

i m dazol e-1-carboxylic acid
(4" -methyl -2-pyridin-3-yl-[45&.] bi thiazolyl-2'-yl)-am
de in place of im dazol e-1-carboxylic acid
(2,4"-dimethyl-[4,2" ;4" ,5"]terthiazol -2"-yl)-am de .

The Tﬁ{élpﬁragc?tapo%eg;g%gn a g/legtggg%t ” Qgedl?re%sesg;lt?e%t in Exal\r/nsple 40 but

with (h%)foﬁ’ovWﬁé madrfréwér@ I EREmBle 20d tHeaicBoton mkuas iglsttredioll®4 h at rt.

h
In SiepiAdrb gl SOOI - iares: DB hish ey n-Sign HO gyt reacton
mlxtdrevpsgrg&?fﬁaoﬁ% 83@%53 ?é%ggétgémﬁlgEtONcBgﬁeer\ﬂ &henche@ In Step

he title conp ound repare as describ

40.3 S& B efeminrie MEDL iR St 3E3) 6 eouERe esAibe TG is stied

thyl - 2- (1- et hyl - cycl opropyl)-[4, 5" ] bithiazolyl -
forzgﬂat 1??-é;m de in place of imdazole-1-carboxylic acid

Title (@qrapoudidmeE SIS ] 4022 AM+BI] tte th#@zoln 2Syster- Ajri 8eC: Rr = 0.25

onpound: 5 HPLC: (Method F) RT 4.83 minutes;
(DCMGH(\?/‘&C% d D) M+H 405.8. Exanple 138

(2S, 4R) - 4- Hydr oxy- pyrrol i di ne-1, 2-di carboxylic acid
212amde 1-f 4 met I

Ste les | bi t hi azol yl-2' -yl -anid

e} OHChiral NH

A mixture of 1-bromo-propan-2-one-ds [Challacombe, K. et al, Journal of the Chemical
Society Perkin Trans. |, (1988), 2213-2218] (1.25 g, 8.8 mmol) and 1-acetyl-2-thiourea (1 g,
8.8 mmol) in EtOH (20 mL) is stirred for 2 h at 85°C, allowed to cool and concentrated. The
residue is purified by silica gel column chromatography (Hex/EtOAc, 85:15 — 1:1) to
provide 1.08 g of the title compound as an orange solid: ESI-MS: 160.0 [M+H]"; TLC: R; =
0.25 (Hex/EtOAc, 1:1).

Example 128 (S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({4-ds-methyl-5-[2-

(2,2, 2-trifluoro-1,1-dimethyl-ethy)-pyridin-4-yl]-thiazol-2-yI}-amide)
D

D NYH N
0"\ 4 Z]/

= 07 "NH,

gy

The title compound is prepared in analogy to the procedure described in Example 40 but
with the following modifications. In Example 40, the reaction mixture is stirred for 14 h at rt.
In Step 40.1, the reaction mixture is stirred for 8 h at reflux. In Step 40.2, the reaction
mixture is stirred for 1 h at 85°C and extracted with EtOAc after being quenched. In Step
40.3, 2-acetamido-4-ds-methyl-thiazole (Step 127.1) is used. The reaction mixture is stirred
for 2 h at 120°C. In Step 40.4, the reaction mixture is stirred for 1 h at 83°C and extracted

with EtOAc after being quenched. In Step 40.5, the reaction mixture is stirred for 1 h at
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\\ / N\ff- N SOHZN O S 10 The title conmpound is
prepared as described as in Exanple 137, using
W@ 28948)941- hydr oxy- pyrrolidi ne-2-carboxylic apCTEP200gIer7859
in place of (S)-2-nethyl-pyrrolidine-2-carboxylic acid
am de. Title conmpound: HPLCié§Method F) RT 4.21
m nutes; M5 (Method D) MtH 407.8. Exanple 139
(2S, 4S) - 4- Hydroxy pyrrol i di ne-1, 2-di carboxylic acid
oZa%deld - met hy
65°Ca. I 15tRBt 43/ HVCPF&EPO%WW I, ot fiRE 2SR 20.7y 3.3 drffifyroro-2,2-
dlmeﬂ}yl Qﬁbn&%hlorl&e*@smd\ﬂ 19.1)\is §Q.HZN O S N The t' tle

npound i s prepared as described as in nmpl e 137,

Title u%qm)@owés F4‘3§)M§~ I4358t00>['V+HbyrtR'ol3 a1 n'@mzi%)éﬁt%xﬂ tLecif = 0.55

igy\pl ace of
(DC’\?@ %g_{ 9r]phyl pyrrolidine-2-carboxylic acid am de.
Title conpound: HPLC. (Method F) RT 4.35 m nutes;

ExanquYEt WJQAZW%Q vrrgndlne 1%0(9§ér8§>8/§g4acﬁ)gé aErﬁ;lz q’(‘?ﬁ?ﬁﬁg% 5-[2-(1-

methw&dtﬁ}ep%)mvnémWi/lamlerml—wr}mxhld@)l ne- 1, 2-di carboxylic

aC| am 14 2-tert-butyl-4"-methyl-[4,5 1 bit
d% ? ( -b I hyl - [ bi th

Cl |- 2 )-amdel Chiral N NH NN

The title compound is prepared in analogy to the procedure described in Example 40 but
with the following modifications. In Example 40, the reaction mixture is stirred for 72 h at rt.
In Step 40.1, DCM/DMF (3:1, v/v) is used as the solvent system. The reaction mixture is
stirred for 28 h at reflux and concentrated. The residue is used without purification. In Step
40.2, the reaction mixture is stirred for 4 h at 85°C and extracted with EtOAc after being
guenched. In Step 40.3, N-(4-chloro-thiazol-2-yl)-acetamide (Step 129.1) is used. The
reaction mixture is stirred for 2 h at 120°C.

Title compound: ESI-MS: 420.0 [M+H]; t.== 2.60 min (System 1); TLC: R; = 0.39
(DCM/MeQOH, 9:1).

Step 129.1: N-(4-Chloro-thiazol-2-yl)-acetamide

A mixture of N-(4-oxo-4,5-dihydro-thiazol-2-yl)-acetamide (Step 129.2) (14.8 g, 94 mmol)
and POCI; (175 mL, 20 eq) is heated to 105°C, stirred for 15 min, allowed to cool and
concentrated. The residue is poured onto ice-H,O and extracted with EtOAc (2 x 100 mL).
The organic phase is washed with a saturated solution of NaHCO; (2 x 100 mL), dried
(NaySO,), filtered and concentrated. The residue is purified by silica gel column
chromatography (DCM/MeOH, 99:1) to afford 13.9 g of the title compound as a white solid:
ESI-MS: 177.0 [M+H]"; t,= 2.74 min (System 1); TLC: R¢ = 0.66 (DCM/MeOH, 9:1).

Step 129.2: N-(4-Oxo0-4,5-dihydro-thiazol-2-yl)-acetamide




10

15

20

SOHNO S N5 The title conpound is prepared as
described as in Exanple 37, using (2S, 4R)-4-

waleowognsbam no- pyrrol i di ne-2-carboxylic aci d ar@TIEP1008/067859
pl ace of (2S, 3S)-3-nethyl-pyrrolidine- 2-carboxylic
acid amde. Purification isqgene by chromatography
over silica gel, eluting wwth CH2Cl 2/ CH3CH (82/18%.
Title conpound: HPLC (Method F) RT 4.20 m nutes; M
(Method D) MtH 437.1 and MH 435.2. 10 Exanple 141
(2S, 4R) - 4- D et hyl am no- pyrrolidine-1, 2-di carboxylic

A m@@k@o?gé’éﬂd@hdﬁ;ﬁdﬁnthom (16 138 mmoI) and acetic anhydrlde (16 9 mL, 179
met hyl pyl)-[4,5" | bithiazo

mmol,_1,$ |eq)im %plnedqﬁp@pL)Np emeq tQ|\‘|1§| C §t|||:[@g| fey 14 qnq\lal?/qued to cool.

The @%ﬁltlh?"plr@c g@fﬂdg:&%ﬂeétéd BY ‘ﬁ;ﬁ%ﬁ@ﬁj t@frodR ol dxed offhel thle compound as

a erWr\ﬁﬁ“HyE%'nMﬁoj?%@ ?Mf'l'lhi ne- 2-carboxylic acid amde in
pl ace of (S)-2-methyl-pyrrolidine-2- carboxylic acid
amde. Title conmpound: HPLC. (Method F) RT 4.13

Examiple 186 5(S)REMetatdyaglidine-1MrtHcaRexylic agid dvamide3R((3.4"-dimethyl

i no- pyrrolldlne 1, 2-di carboxylic
aC|d2amde1[(2 20 tert-butyl - rrethyl [4,5"1
bi t hi azoI yl -2'-yl)-am del WO 2009/ 080694

ﬁ\;a Qrs{uocs 859 -164- Chiral N -
o
s /N

Imidazole-1-carboxylic acid (2,4"-dimethyl-[4,2";4',5"|terthiazol-2"-yl)-amide (25 mg) is
suspended in DMF (1 mL), followed by addition of (S)-2-methyl-pyrrolidine-2-carboxylic acid
amide (9.1 mg) and triethylamine (0.022 ml) at RT. The reaction mixture is stirred until
completion of the reaction (30 min.) EtOAc (50 mL) is added and the mixture is washed with
water (2x). The layer is freed from solvent under reduced pressure and the residue is taken
up into dioxane and freeze-dried. The title compound is obtained as a as a white powder;
HPLC (Method F) RT 4.65 minutes; MS (Method D) M+H 449.0 and M-H 447.1.

Example 131 (S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-{[4'-methyl-2
-(2-methyl-1H-imidazol-4-y1)-[4,5']bithiazolyl-2'-yI]-amide}

Chiral
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NHNN SOHINO S NThe title conmpound is prepared

as described as in Exanple 37, using (2S,4S)-4-
waleowognsbam no- pyrrol i di ne-2-carboxylic aci d ar@TIEP1008/067859

pl ace of (2S, 3S)-3-nethyl-pyrrolidine- 2-carboxylic

acid amde. Title conmpound:&PLC. (Method F) RT 4.23

m nutes; M5 (Method 5 D) MtH 437.2 and M H 435. 2.

Exanpl e 143

The &g? Oco?p&ﬁpgégﬁgrg elqrg(rjn ansodgg/crrlrbgldlgsl Pne ExampdeI ?go bl?%(l glgl ?mldazole 1-
CarbélxyhéT%Uay[h %e(hjjl'm mélth}ﬂlypll-lﬁlﬁlfa(iﬁw 3/I')—{4 5]b|th|azolzll 2'-y|] -amide in place
| bi thiazoly - -am de} vliT
of 'mJN?Z%eﬂrqaﬂP@wC 9010' I(é/ fodimrihylil4, Pe4 édﬁﬁiﬁtﬁ?@'? y'b?@ﬁiﬁr @ad (S)-2-
meth?ﬁpﬁ%&hb@eéjar@&(y'h@ al%?%ﬁ%u@e 13ie dé%dp%gn& 2ﬁPﬁ§) (I\frethod F) RT 3.73

am no- rr0| |ne20arboxy|c acid amde in

m'nUEﬂSaM;S &ettch) Dy r'rb't‘l%?ﬂ-?iWMdﬂ A#dP-Ae- 2- carboxylic acid
amde. Title conmpound: HPLC. (Method F) RT 4.17
m nutes; M5 (Method D) M+H 435.2 and MH 433.2. 15
Exanmxga gl e 1(S32(Ngthyl-nvirolidine-hy2-diearbaxwlie - acid- #-emideaxlyl(2-eyclopropyl

Gir £ (2 syel | -4 -
am'”ﬁe‘{ ﬂ‘ye.%h‘?? %@#M)ﬁﬂwyl )-ami del Chiral NN\

31
BN

The title compound is prepared as described as in Example 130, using imidazole-1-

carboxylic acid (2-cyclopropylamino-4'-methyl-[4,5bithiazolyl-2'-yl)-amide in place of
imidazole-1-carboxylic acid (2,4"-dimethyl-[4,2";,4',5"]terthiazol-2"-yl)-amide. Title compound:
HPLC (Method F) RT 3.90 minutes; MS (Method D) M+H 407.1 and M-H 405.2.

Example 133 (S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-[(2-dimethylamino-
4'-methyl-[4,5']bithiazolyl-2'-y}-amide]

\(

/N\

The title compound is prepared as described as in Example 130, using imidazole-1-
carboxylic acid (2-dimethylamino-4'-methyl-[4,5']bithiazolyl-2'-yl)-amide in place of
imidazole-1-carboxylic acid (2,4"-dimethyl-[4,2";,4',5"]terthiazol-2"-yl)-amide. Title compound:
HPLC: (Method F) RT 3.87 minutes; MS (Method D) M+H 395.1 and M-H 393.2.

Example 134 (S)-2-Methyl-pyrrolidine-1,2-dicarboxylic  acid  2-amide  1-{[2-(3-aza-

bicvclo[3.2.2]non-3-y)-4'-methyl-[4,5']bithiazolyl-2'-yl]-amide}
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0O HZN' O S WD 2009/ 080694 PCT/ EP2008/ 067859 -165
The title conpound is prepared as described as in
waEx@op8w9430, using i m dazol e-1- carboxylic acPdI/EP2008/067859
(2-cycl obutyl-4"-methyl-[4,5 ]bithiazolyl-2"-yl)-am de
in place of imidazole-1- caffpxylic acid
(2,4"-dinmethyl-[4,2" ;4" ,5"]terthiazol -2"-yl)-am de.
Title conpound: HPLC. (Method F) RT 4.71 mnutes; M
(Method D) M+H 406.1 and MH 404.2. 5 Exanple 145
<2+t hyl'\- pyrrol i dine-1,2-di carboxylic acid 2-anide
[4" - et hyl - 2
(1-tri°f | uaronmet hyl -cycl opropyl )-[4,5' | bithiazolyl-2'-
Jl-amiddy NH,\ ~N'r N SOHINO SNF FF The
title conpound is prepared as described as in Exanple
n130, using imdazole-1- 10 carboxylic acid
[4" -methyl -2-(1-trifluoronethyl-cyclopropyl)-[4,5 ]bit
azolyl-2'-yl]-amde in place of
I m dazol e-1-carboxylic acid (2,4"-dimethyl-[4,2'; .
The itle compaingdHs Aepprert as dgschhedias InTkxareple & Msthgrieridagplect-carboxylic
. ( 2t _ . _' RNutes: S , Wi ! .
acid ar%(%% E%gﬁ%[?fb%ﬁ%ﬁn?,lrﬂ@ &ﬁ%etrﬂ(\{lf[ﬁ(,é‘ﬁ}nh%‘%o@lz MhEBH89- & place of
imidagoBR}-carbpxichi @giE oF&%:O@hh@xb[ﬁe?-';i;@'ltdﬁt@azwiéyl)iaéni@@i d- Title

comi i GEL5 M P AL R AP IR P 4n - o

Example 135 (S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-[(2-ethyl-4'-methvl-
[4,5']bithiazolyl-2'-yI}-amide]

-z

The title compound is prepared as described as in Example 130, using imidazole-1-
carboxylic acid (2-ethyl-4'-methyl-[4,5']bithiazolyl-2'-yl)-amide in place of imidazole-1-
carboxylic acid (2,4"-dimethyl-[4,2";4',5")terthiazol-2"-yl)-amide and (S)-2-methyl-pyrrolidine-
2-carboxylic acid amide. Title compound: HPLC (Method F) RT 4.27 minutes; MS (Method
D) M+H 379.8.

Example 136 (S)-2-Methvyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-[(4'-methyl-2
-pvridin-3-yI-[4,5']bithiazolyl-2'-y|)-amide]

Chiral



S/ N The title conpound is prepared as described as
in Exanple 37, using (1 S, 5R)-2-aza-

whewyoswpB. 1. 0] hexane- 1- carboxylic acid am de PCI/PPROL067859
of (2S,3S)-3-nethyl-pyrrolidine-2- carboxylic acid
am de. Title conmpound: HPLCijg{ Method F) RT 4.90
m nutes; M5 (Method D) 20 M+H 406.1 and MH 404.1
Exanmpl e 147 (1

5 a- bicyclo 0l hexape- - di carpoxyljc acjd
The t%leaﬁgnaéougd[s( Qrepared gs described as In Example16 using |X1|dazole 1-carboxylic

id (EWESAPLL Y rich-3 bithi4z &yl Ahad® liry brade dﬂ%@%@q boxvli
B b e ik Y biago ol ~earboxyie

N_ N N
acid (2.4'sdigefipr(4.2'8' . S detthiazek 3 d)- 2B o Uite sUnRBpaliBHCad ethod F) RT
378ﬂﬁ§ﬂééQﬁﬂ(ﬁémbﬂtﬁﬁﬁﬂwh§8§3o using i m dazol e-1-
carboxylic acid
(2- cyclobutyl 4' nethyl [4,5 ]bithiazolyl 2' yI) an de

3 :
-(1- mezhmv@o@fonmmmrtmaaolvw vE—ahﬁdﬂ}thl azol - 2" yI) am de

and (S)-2- nethyl pyrroI|d|ne 2-carboxylic acid am de.
Title conpound: HPLC. (Method F) RT 4.68 m nutes; M5
(Method D) MtH 404.1 and MH 402.1. Exanple 148
(S)-2-Methyl -pyrrolidine-1, 2-dicarboxylic acid 2-am de
1-{[2-(1-ethyl- 10
propyl)-4'-nmethyl-[4,5 | bithiazolyl-2"-yll-am de}
Chiral NHN ~SOHZIN\ O
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S/ N The title conpound is prepared as described as
i n Exanpl el 6, using imdazol e-1-carboxylic acid
wO 200008m@dhyl - propyl )-4" -met hyl -[ 4, 5" ] bi t hi azol p¢FRP2098/967859
-am de in place of imdazole-1- carboxylic acid
(2,4"-dinmethyl-[4,2";4",5"] 4yg5t hi azol -2" -yl )-am de.
Title conpound: HPLC. 15 (Method F) RT 5.05 m nutes;
M5 (Method D) MFH 422.1 and MH 420.2. Exanple 149 (1
S, 5R) - 2- Aza- bi cycl o[ 3. 1. 0] hexane- 1, 2-di car boxylic acid

18 de 2-

- thiz/- gpyl)-4'-methyl-[4,5 I bithiazolyl-2'-yll-a
€} H\\“/ NN S OHZINO S/ N W 2009/080694
—RCT/ EP20044-06%859 -167 The title conpound is prepared

S? descri bed as in Exanple 130, using imdazol e-1-

carboxylic acid
2-(1l-ethyl-propyl)-4"-methyl-[4,5 ]bithiazolyl-2"-yl]
-am de and (1S, 5R)-2-aza- bicyclo[3.1.0]
The |ﬂéa&ﬁnﬂouﬁar|§°5ﬁébb|‘éda§é %e%@f'l% 'aQ iR Eﬁ?ﬁnﬁ’lf—z 130, using imidazole-1-

i m dazol e-1-carboxylic acid (2,4 -dlmsh?/ -14,2";
carquyllg,"a]qde,{ét ﬁnQ;hijrZ.(zumthyL(ymog@ngtM 5bithiazolyl-2'-yl]- “amide in place of

"l b b "
midcgSle EoBeR B [t SBRNPET ey i e-98 ik R compound
HPLCMMdthat B) RIVéE34nibutes; Msd Methdddd)BVitH 48kéapl e 150
(S)-2-Methyl -pyrrolidine-1, 2-di carboxylic acid 2-am de
1-[(2-dinmethyl a
Exampladfi@t hyPSHR)ettiydrbx|-dyrslidinet h?-divatboxylR agit )2-amiddel -{[4'-methyl-

2-(1 melthv"flcvclopropvl)N4 B%bwnaon%IE-Q] amldze NN

OHChlraI
N ¥
N N
}T I8 E
O
- H,N o]
S /N

The title compound is prepared as described as in Example 137, using (2S,4R)-4-hydroxy-

pyrrolidine-2-carboxylic acid amide in place of (S)-2-methyl-pyrrolidine-2-carboxylic acid
amide. Title compound: HPLC (Method F) RT 4.21 minutes; MS (Method D) M+H 407.8.

Example 139 (2S,4S)-4-Hydroxy-pvrrolidine-1,2-dicarboxylic acid 2-amide 1-{[4'-methvl-

2-(1-methyl-cyclopropyl)-[4.,5']bithiazolyl-2'-yl]-amide}

oHChiral
N H
\ \v/ N N_—N
g
(e]
T H,N o

The title compound is prepared as described as in Example 137, using (25,4S)-4-hydroxy-
pyrrolidine-2-carboxylic acid amide in place of (S)-2-methyl-pyrrolidine-2-carboxylic acid
amide. Title compound: HPLC: (Method F) RT 4.35 minutes; MS (Method D) M+H 407.8.
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10 The title conmpound is prepared as described as in
Exanpl e 130, using | mdazol e-1- carboxylic acid
w@ 2e0diogsbhyl am nomet hyl - 4' - net hyl -[ 4, 5' ] bi t hi ar©1/gP2088/667859
yl)-am de in place of imdazole-1-carboxylic acid
(2,4"-dinmethyl-[4,2";4",5"] 4yg5t hi azol -2" -yl ) -am de.
Title conpound: HPLC. (Method F) RT 3.54 mnutes; M
(Method D) M¥H 409.1 and MH 407.2. 15 Exanple 151
(S)-2-Methyl -pyrrolidine-1,2-di carboxylic acid 2-am de
1-[(2-cycl oprop
Exarpl8B10Y! -(45: mmhdllme{tmlaﬁnmldvhbmmé Y [2-dicarkbryiia Btid el amid 1-[(
\'N 117 @) HZN O S % Zl The title compound Is
2-terpbutyl-4"mpetav-[45 zely-2evl-@midehnpl e 130, using
i m dazol e- 1- 20c®arboxyllc acid
(2-cycl opropylmet hyl - 4" -met hyl - [ 4, 5" ] bi t hi azol yl - 2" -yl
| ace of |n1dazole 1-carboxylic acid
thyl-[14,2" ;4" ,5"]terthiazol -2"-yl)-am de.
Le conpound: HPLC: (I\/let hod F) RT 4.59 m nutes; M
H 406.1 and M H 404.2. W) 2009/ 080694
s CT/ EP2008/ 067859 - 168 Exanple A efficiency as P13
ki nase inhibitors P13K Ki nased o assay: 50 nL of
onpound dil utions were dispensed onto bl ack 384- mell
| ow vol ume Non Binding Styrene (NBS) plates (Costa
The difle. cappPonmiSiBaTepared - as eabadhtEsdy im@gIRle|37 Fillﬁ)lng (25,4R)-4-
dlmeﬂ{ Yﬁlﬁ@% RS- fr-%r%xﬁﬁl atd gﬁldéqlnnﬁgg@Bszs 3‘@)93 -methyl-pyrrolidine-
ansft erred into a 5 glass tube and dried und
2- carrbpxyh@gae:m boider Pudficatien ishdoner ysciypenatigtnhy ©%6 snllca gel, eluting with

t j r i r - :
cH. G HSHEBHAR, TUOT PO INoO8 T £ finds: i (oo
D) MivEdIZ onanilM-HJ8BY.21 s a honpbgeneous HTS net hod of
nmeasuring kinase activity by quantifying the anount

of ATP remaining in solution follow ng a kinase
Exam@adéil on.(25 4R)-4eDinsetimgilamiab-piptrb i enil 2RditdrBoXlid Kcid Mhdrvide 1-{[

, r dde Tapl e 1)..,Ki.n se reactjons re 10
4-meliyl2- ok 14.508 NEZ#ﬂkﬂﬁggﬁgntaining in a

final volume 10"pL 10 nM TRIS-HCl pH 7.5, 3nmM MyCl2,
50 mM NaCl, \30-05% CHAPS, 1 nM DIT and 1 pM ATP, and

o&curwed
}T w?

H,N o

S__N

The title compound is prepared as described as in Example 137, using (25,4R)-4-
dimethylamino-pyrrolidine-2-carboxylic acid amide in place of (S)-2-methyl-pyrrolidine-2-
carboxylic acid amide. Title compound: HPLC: (Method F) RT 4.13 minutes; MS (Method D)
M+H 435.1 and M-H 433.1.

Example 142 (2S,4S)-4-Dimethylamino-pyrrolidine-1,2-dicarboxylic _acid 2-amide 1-[(2-
tert-butvl-4'-methyl-[4,5']bithiazolyl-2'-y|)-amide]




at room tenperature. Reactions were stopped with 10 pl
of Kinased o and plates were read 10 mns later in a
W®E00e08ps24 r eader using an integration tine of BCIEP2008/067859
seconds per well. 2.5 pM of a pan-class 1 P13 ki nase
I nhi bitor (standard) was adgggl_to the assay plates to
generate 15 the 100% i nhi bition of the kinase
reaction, and the 0% inhibition was given by the
solvent vehicle, ,(90% DVSO in water). The standard was
used as a re\f erence conpound and included in all
assay plates'in the formof 16 dilution points in
i gate able 1 PlI3Ks by Kinased o: assay
condi t i ns.and reagent protocol Vol (10 pL) Enzyne ATP
/0G Nadl IMy 2+ CHAPS (% DIT time (nM (pM (pM
S (M) (g (nM (mns) pg/m) P13Ka 10 1 11/10 50 3
“0.05 1 30 P13KR 25 1 11/10 50 3 0.05 1 30 P13Ky 150
1 22/20 50 3 0.05 1 90 P13Kd 10 1 11/10 50 3 0.05 1
0 doning of P13Ks 20 The P13Ka, P13K(3 and P13K8

The qmesusmg@émoar@ grogared 88 ddedbddSHR dﬂrmdamwotaﬁ h@smg (2S,4S)-4-
respective pll0 isoforns. The %SSa fragment and

d'mei@’mf‘?n%@ﬂ@é”%ﬁérboéﬂﬁeﬁ% enids, InpRipce PHIAS ¥kt ”Lec”?yéﬁbﬁrro“d'”e-

2-cabBRicORRELRIRI T Jkidothdf et CREIRSLERRT W3 tes: MS (Method
ca mlnu €S, elno
20009/ 080694 PCT/ Epzodjpl 067859 - 169 Rl\a from pl acent a, (

5 D) MrEsA372 antiMpi 48%2as descri bed bel ow. The Pl 3Ky
construct was obtained from Roger Wllians |ab, MC
Labor atory of l\/bI ecul ar B| oI ogy, Canbrl dge . UK

Sarruel

' 5 o H ¢ Phillip
T.; St ephens, RH Eccl eston, John F.; Wil anms, Roger
L. Crystal tructure and functi onal anal ysis of Ras

blmdl ng to its effector phosphoinositide 3- kinase
[l °(2000), 103(6), 931-943). Pl3Ka constructs
ﬁ s P13Ka wt BV1075
—p85i SHZQA $68) - GEEEEEEEEEEG-pl 1 Ca(21-1068)-Hi s
s__BV1075: The construct for Bacul ovirus BV-1075 was
enerated by a three-part 10 ligation conprised of a
p85 fragnment and a pll0a fragnent cloned into vector
pBl ueBac4.5. The p85 fragnent was derived fromplasmd
10 The pitl66der2palingle st @depairédh as described as in Example 137, using (2S,4S)-4-

dimethylamino-pyrrolidine-2-carboxylic acid amide in place of (S)-2-methyl-pyrrolidine-2-
carboxylic acid amide. Title compound: HPLC: (Method F) RT 4.17 minutes; MS (Method D)
M+H 435.2 and M-H 433.2.

15 Example 144 (S)-2-Methyl-pyrrolidine-1,2-dicarboxylic _acid 2-amide 1-[(2-cyclobutyl-4'-
methyl-[4,5']bithiazolyl-2'-y|)-amide]

Chiral

Iy
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Nhe/ Spe. The pll Oa fragnment derived fromis clone was
verified by sequencing and wused in a LR410 as a
wepmbhsdond! | | fragnent. For the generation of PEEEP2008/067859
bacul ovi rus expression vector LR410 the gateway LR
reaction to transfer the ingggt into the 15 Gateway
adapt ed pBlueBac4.5 (I nvitrogen) vector was used,. The
cloning vector pBlueBac4.5 (Invitrogen) was di gest ed
with Nhe/H ndlIl. This resulted in the con truct
The 18 ePMPAYAd HE5PIERRTSINEH1ISErEes) il GraTBrRISt b@ﬁ'W'dazo'e 1-
carbé&@lh@%c@:ﬁ-cy%ﬂo%ufwiﬁsrﬁéihpﬁg b0l A)-bpid &t Bladd bf MRazole-1-

forward priner

ca rbQXZ'I"A(K‘A@'@@&@@?W@#&#Ht‘FAWA?MGDWAqACT@e gRapeypd: HPLC:

(Metﬁ&yﬁi R€ 420 rﬁfnhfé%r S Nq‘é@i'ooO@PNw 406.1 and M-H 404
(5 GTTTAATGCTGTTCATACGTTTGTC)

and KAC1039 (5 - TACTAGTC—

-(1 trbﬂudrqmrﬁrthv{kcwclomonwb [kﬁ}hltblﬁzolvleﬁ' vﬂJramldﬂ}l Oa éene to the
Spel S|te 12x GIy i nker replaces the single Ay
[ r BV1052 construct. The PCR fragnent
Iongfr 0 pCR2.1 TOPO (Invitrogen). O the

rgsufting cl opé pl661-2 was determ ned to be correct
~XJThis plasmd was digested with Nhe and
and tHRe resulti ng fragnent was gel-isolated and
purd fied for sub-cloning. WO 2009/ 080694

/ EP2008/ 067859 -170 The pllQCa cloning fragnment was

rated by enzymatic digest of clone LR4A10 (see
above) with Spe | and Hind IIl. The Spel site is in

The mhe doRfbondd risgireparedl dshdesstibe@aas qerE&ammem@suémg N@midazole-1-
ragnent \r/ﬁ% %el-l sol ated and purified

Cafb%’BC cPefli R¥-2-CrgAvergmelut- %'O%ths[éédh'”sazo'y' 2-yll-amide in

placd |01Vikdid 28R -cHBOxRICERAE §F, WA BHRYINB L4 fﬂ]tgﬁrﬁ&i&@" \9'I)Ith|de Title
5 Nhe and HndlI|. The cut vector was OEurl W

compyuagePEG] (MatheshE) RR&rB8 misyiess MSdMathackld) MA‘*HH‘G@é] @nd M-H 458.0.

I ntestine al kali ne phosphatase (CIP) (BiolLabs). After
onpletion of the CIP reaction the cut vector was

Exar’ﬁ@gﬂﬂGrnl(ﬂ]%R’thAZa -bigyclel3Jetbexans-1.2Wicathopplic aai¢ - @miden2-[(2

Qgrth{ med usi ng Roche Rapid

cations. The final

eI"f'i ed by sequencing. 10 Ki nase domai n.

nce of BV 1075: 1 MREYDRLYEE YTRTSQEI QM

I-KI FEEQCQ TQERYSKEYl EKFKREGNEK 61

KSRI' SEI'l  DSRRRLEEDL KKQAAEYREI DKRWNSI KPG

The title compound is prepared as described as in Example 37, using (1S,5R)-2-aza-
bicyclo[3.1.0]hexane-1-carboxylic acid amide in place of (2S,3S)-3-methyl-pyrrolidine-2-
carboxylic acid amide. Title compound: HPLC: (Method F) RT 4.90 minutes; MS (Method D)
M+H 406.1 and M-H 404.1.

Example 147 (1S,5R)-2-Aza-bicyclo[3.1.0lhexane-1,2-dicarboxylic acid 1-amide 2-[(2
-cyclobutyl-4'-methvl-[4,5"Tbithiazolyl-2'-y])-amide]
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121 GLVECLLPNG M VTLECLRE ATLI Tl KHEL FKEARKYPLH
QLLQDESSYl FVSVTQEAER 15 181 EEFFDETRRL CDLRLFQPFL
WOKHI0BEBYGNRE EKI LNREI GF Al GVWPVCEFD MVKDPEV(QDF  PEI/EP2008/067859
RRNI LNVCKE AVDLRDLNSP HSRAMYVYPP NVESSPELPK HI YNKLDKGQ
[TVWIW/IVS 301 PNNDKOKYTL. kK§NHDCVPEQ VI AEAI RKKT
RSMLLSSEQ. KLCVLEYQXK YI LKVCGCDE 361 YFLEKYPLSQ
YKYI RSCl M. GRVPNLMLVA KESLYSQLPM DCFTMPSYSR RI STATPYMN
421 GETSTKSLWY. ] NSALRI KI L CATYVNVNI R DI DKI YVRTG
| YHGGEPL NTQRVPCS 20 481 NPRWNEWLNY DI YI PDLPRA
IﬁSF/ﬁg “““ (GRKGAKEEH CPLAWGNI NL FDYTDTLVSG 541
NLWPVP| HGLEDLLNPI GVTGSNPNKE TPCLELEFDW FSSVVKFPDM
~'SVI EEHANWS 601 VSREAGFSYS HAGLSNRLAR DNELRENDKE
* LKAl STRDP LSElI TEQEKD FLWSHRHYCV 661 TI PEI LPKLL
LSVKWNSRDE VAQWCLVKD WPPI KPEQAM ELLDCNYPDP MVRGFAVRCL
721 EKYLTDDKLS QYLI QLVQVL KYEQYLDNLL VRFLLKKALT
NQRI GHFFFW HLKSEMHNKT 25 781 VSQRFGLLLE SYCRACGWL
The M%N%@bﬁ%ﬁwhﬁ&bﬂ&tl@wa&%&%%s%@&w M3B4dsing imidazole-1-
RRPDFMDALQ GFLSPLNPAH QLGNLRLEEC RI MSSAKRPL W.NWENPDI M
carb@mli¢ FeRNE (2-og0eby tirkdNamsidh yid HilkithiagolyRE -WEnnidenead  (1S,5R)-2-aza-
Doy D T KERNREAS YAl L P SRGRTE T F e (24
dimetty2 ¢, N4V Reraizo IFHHDFEHMEE D arkKKRIF&YREh ERyRBNdiTeR-carboxylic  acid
. FL{ = . |
amidgy L R R Gt E BB MR Rt b R AT Y RGP 404.1 ang
M-H BBZINNDAHHG GWMTKMDW F HTI KQHALNE LGGAHHHHHH P13KP
constructs and proteins P13K(3 BV949
p85i SH2(461- N58K- 568) - GGEGEG p110(3(2-1070)-H s WO
Exan2f1© 948 806942 MEth HRRa0kdids 7 25@ carbdxdlic aBPASMidBAR[2-(1-ethyl-
,ducihs faqr the iI er. SH2 domain (i SH2) of the p85
et EHREC a nit and for the
p2®e0(3 subunit were generated and fused by
eﬁfréppjmg PCR. The i SH2 PCR product was obtai ned
f fié/r st ['strand cDNA generated by RT-PCR from
—conmer Ci g man RNA from pl acenta, testis and brain 5
s. _fContech), initially using prinmers gwGl30-p01 (5'-
CGAGAATATGATAGATTATATGAAGAAT- 3') and gwGl30- p02
5' -TGGITT- AATGCTGITCATACGITTGICAAT-3').
ubsequently, in a secondary PCR reaction Gateway
reconbi nation AttBl sites and |inker sequences were
The tittdeampaundrie pBparay asadrpcEbethas if ExdmeplpBd UsBiamidezgleehearboxylic
acid %@%ﬁk@ﬁbé{yl)-&*%&gquﬁ,'S%Erﬁ’az%%g‘}%-@rg%e( In- pilaQ:e of imidazole-1-
carboxylic acid (2,4"-dimethyl-[4,2";4',5"|terthiazol-2"-yl}-amide. Title compound: HPLC:
(Method F) RT 5.05 minutes; MS (Method D) M+H 422.1 and M-H 420.2.

Example 149 (1S,5R)-2-Aza-bicyclo[3.1.0]hexane-1,2-dicarboxylic acid 1-amide 2-{[2
-(1-ethyl-propy)-4'-methyl-[4,5']bithiazolyl-2'-yI]-amide}

s_N
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TGTACAAAAAAGCAGGCTACGAAGGAGATATACATATGCGAGAATATGATAGAT
T ATATGAAGAAT-3') and gwGl30- p05

W@ 200906EAACCATCCTCCTC- CTCCTCCT- PCT/EP2008/067859
CCTGGTTTAATGCTGTTCATACGITTGIC- 3" ). The pl11013 fragnent
was obtained by PCR using_asytenplate a pll O clone
(from unknown source that was sequence 15 verified)
usi ng priners gwGl30-p04 (5'-

o SRS G, o e (i .

S e o L VS e 5
bicyctofdst e Gexane-fsrtaoxdint @ AT idseiuRkneses FTidaaele-Bcathgxyic ac'd (2,4"
dlmeﬂ%lgr&i % Sugefiaba-2- i shigdi ngdg :@9*2 rﬂ_@tﬁquﬁﬁ’mhm carboxylic acid

usi on prot€in was asse by an overl app
amldeF\SI'l

cpmgetn® ifC:t (Methadhke RS 2P0 rmieutgs:did (Metftcw'eD) ) Ve 420.1

and WSr414ragnent and the 5" end of the pl10(3 fragment,
usi ng the above nenti oned gwGl30- p03 priner and a
primer containing an overl appl ng Hi stl di ne tag and

Gat evvay (1 nV| t roqgen) CR reaction into the donor
Q}’/ R201 (I nvitrogen) to generate the ORF253
ent\r clon This clone was verified by sequencing
a usedoin Gateway LR reaction (lnvitrogen) to
Jtransfer the insert into the Gateway adapted
| ueBac4.5 (Invitrogen) 30 vector for generation of
- _the bacul ovirus expression vector LR280. This LR280
’T has an am no acid nutation in the p85 sequence. WO
2009/ 080694 PCT/ EP2008/ 067859 -172- Ki nase donai n.
The Kret &inﬁbo‘iﬁ@U@%@EﬁfedBXQ%sc%éWﬁguRLE’EﬁnbférR{rﬁg-:dsQ\d Imidazole-1-
KRTAI EAFNE TI TQERYSKEY| EKFKREGKEK =61
carb@qyig) W@Jdmﬁéﬁﬁgmqmﬁgﬂzﬁmem[%@wEWﬂrZ DRRONGE Kp@place of
a%@(ﬁ@g PRS- 2GhL L-
imid I%E\)/Iliggaé:Aﬂqzrfb M(ﬂﬁ%@v\[b[% |4VN5$‘}{181 é?/FNLLI\?ﬁA@g Fitle compound:
PL@WW@%\@TRKWEEIEQE‘F ﬁu&ly%ﬂ@) oA K09 TiFRasd IR - BSKI
241 GVLI KGLHE FDSLKDPEVN EFRRKMRKFS EEKI LSLVGL
SWWDWLKQTY PPEHEPSI PE 301 NLEDKLYGGK LI VAVHFENC
Exanqebhe/F SIFQUBIF2-Mekimi-yEidinat GRAICarigey IKEDi/2Rrvide 13@icycloprop

y|memly éﬁ?{ﬁ F£4\6Fm£o'|ﬁﬁ YLRMGYMNR ALPHFI LVEC CKI KKMYEQE

}Yw?

The title compound is prepared as described as in Example 130, using imidazole-1-

carboxylic acid (2-cyclopropylmethyl-4'-methyl-[4,5"bithiazolyl-2'-yl}-amide in place of
imidazole-1-carboxylic acid (2,4"-dimethyl-[4,2";,4',5"]terthiazol-2"-yl)-amide. Title compound:
HPLC: (Method F) RT 4.59 minutes; MS (Method D) M+H 406.1 and M-H 404.2.
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10 421 NSSNLPLPLP PKKTRI | SHY WENNNPFQ V LVKGNKLNTE
ETVKVHVRAG LFHGTELLCK 481 TI VSSEVSGK NDHI WNEPLE
WODioblo@Bh4PR MARLCFAVYA VLDKVKTKKS TKTI NPSKYQ B@I/EP2008/067859

TI RKAGKVHY PVAWNTMF DFKGQLRTGD | | LHSWSSFP DELEEM.NPM

GTVQTNPYTE 601 NATALHVKFP_ EKKQPYYYP PFDKI | EKAA

El ASSDSANV SSRGGKKFLP VLKEI LDRDP 661 LSQ.CENENMD

LI WILRQDCR El FPQSLPKL LLSI KWNKLE DVAQLQALLQ | WPKLPPREA

15 721 LELLDFNYPD QYVREYAVGC LRQVSDEELS QYLLQLVQVL
Exarnpgjepeeffiels PRAGSS INHGHOTRIRRI GQFLFW HLRSEVHI PA

VSVQFGVI LE AYCRGSVGHM KVLS EAL NKLKTLNSLI 841

PI3KKIQasRE laras savk RANMLTE Corrpoppreiy tons) wese dgrepsed Seiovk/are384-well

L | 1} _

o S ML B&%@&m@fﬁ@fﬁ@ oo TS Do#e70). Lea

phosgratidyiin egitel EENrovidRaras\KDmM MVERUtEINS arsth Rl AvFEtamsherred into a
L .

0o R L LT OEP L D081 ST R RS RGCE o viGlucoside

(OG Hpaxartex RGNt eed gt AL C M headnpse Glo SURMN e E RiTKinagetAssay (Promega,

Ve BT omar 0 R, IonC LU Chde bl BN BTy Y oY

quanBlyggOthp lairpO0AASFR Meodiding 1r1$)nzqn)ori—fpbO\MBQ @dirstse uieaction.
obtained from Roger Wl lianms |ab, MRC Laboratory of
5 uL b laauies| i P I/BIGh il yhe PMtyj@SNer‘dPed(de\(éaﬂdeﬂ) KIGE®) reactions were
start%%§ dgégﬁ%f §fp|t E%ﬁ@&t {ﬁﬁ%mm@ il Pqé%,n‘gdé ﬁ'agﬁ 10 Fnlvl TRIS-HCI
pH 7[R \8nd\V Mgttli, 50TmM N#CIk 8105% EHI\A@Sd 1hM Dﬁﬁ'wkldn’s MMPRTP | amal occurred
T.: Stephens, Len: Eccl eston oh o oW anms er
at roprn e ERATE QR RIS WebnToPm T AL Al oRIQS Bt Al Were read

10 mirisndienth 4 SyhérgyEfda@et 0sin@an phegation s ot 0 deseBokdEavell. 2.5 uM

o B s A oo b TR bt o errt

the 18899 (ihibltidMESEREAHRe @bddhloh Yk thEDYSENMIBIREN bkels TdR¥A-MJ the solvent
PRVAEVASRD PKLYAVHPW 61 TSKPLPEYLW KKI ANNCI FI

vehiqlg (RPErTRMPQ K/ WBERHF P SAS IANGRIETIRE AIBRR IV T8f8fgnce compound and
includSP R HBRB8Ad HRtel iFMFORBN B 18 Autionlpbomtd FldpHEEQDFVL
RVCGERDEYL %ETPI KNFQN VRHCLKNGEE | HYWWLDTPPD PALDEVRKEE
181 WPLVDDCTGVY TGYHEQLTI H GKDHESVFTV SLWDCDRKFR
Tablgd) RG DI RIBKpRHINISASI0) a9sayrradilignsng gagrmtpretocol
PETEEVI \WAV FESIKI KD | PKGAI I NI Q | YCCKAPAI S 301

Vol (%ﬁﬁﬁ@%ﬁ@%ﬁﬂ RULPY;06/NIf INabPHR g2t Ffﬁﬁﬂ\ﬁ&%ﬂM}Qﬁ@Gﬁime
(nM) (HM) M/ (mM) | (mM) (mM) | (mins)
pg/ml)
PI3Ka 10 1 11/10 50 3 0.05 1 30
PI3KB 25 1 11/10 50 3 0.05 1 30
PI3Ky 150 1 22/20 50 3 0.05 1 90
PI3Kd 10 1 11/10 50 3 0.05 1 30

Cloning of PI3Ks

The PI3Ka, PI3KB and PI3K3 constructs are fusion of p85a iSH2 domain and the
respective p110 isoforms. The p85a fragment and p110 isoform genes were

generated by PCR from first strand cDNA generated by RT-PCR from commercial
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5 361 TSATNPDKEN SMSI SI LLDN YCHPI ALPKH QPTPDPEGDR
VRAEMPNQLR KQLEAI | ATD 421 PLNPLTAEDK ELLWHFRYES

WO KHPHESRKL FSSVKWEQQE | VAKTYQLLA RREVWDQSAL  EGIVEP2008/067859
DVGALTMQALLD CNFSDENVRA | AVQKLESLE DDDVLHYLLQ LVQAVKFEPY
HDSALARFLL 541 KRGLRNKRI G Id- FWFLRSE | AQSRHYQQOR
FAVI LEAYLR GCGTAMLHDF TQQVQVI EM. 601 (KVTLDI KSL
SAEKYDVSSQ VI SQLKQKLE NLONSQLPES FRVPYDPGLK AGALAI EKCK
10 661 VMASKKKPLW LEFKCADPTA LSNETI G | F__KHGDDL RODM

RNA romy bl ageitia sie@Es 28I ainzgs desqr vedyesswahie @\W'él/ yonstruct was

obte el i R AU ARG AP T PE M er Bt e

CarisBidg6 MKER0vBAiberPEYOI)PIRL isSFOAESTIBEHIP aGRUFIKERERI E.; Suire,
CVKAYLALRH HTNLLI | LFS MMLMTGWPQL _ 901 TSKEDI EYI R
Sab'DRLEV@NE@'QE&WL%ZMVD@WﬂQHD\TL' W akkerkdward H.;

Hewkher RRATAT 5 Seb SRttt S Yoy Al SRt begbrveta

struduedasd furfedibnbhgnalpsielof Bt Islagmt rto(l‘dssé‘ﬂ@ct@f pHd¥phbffsitide 3-
subunit and for the full-| engt pl1106 subunlt wer e

kinaggegamaadCelht2G003.ed 08(6)o 019 ng PCR. The i SH2 PCR
product was generated by using as a tenplate the

agﬁﬁy 20 and the prinmers gwd 30-p03 (5'-
PI?’@WS% A GCAG GCTACGAAG GAGATATACATATGC

e G PG AL ATAT GG BB OB i

BV Tt R b R TV 407 SV ER LR bF a three-part

|ugat@©nebmpﬁée@yofR§ P8IR ffagmestoamer &1 gd 10euiragnidvd @bnéd dmo vector
placenta, testis and brain (Clontech), using initially

PBIUGBRRARs LIRGDEH- BAMes! WaRTHRIDESCTOTEERSEACTREEA T Ges ed with

Nnofts, TR RCIRE eoment eliled bR o e b rEY t Sednoncing and

usedirs bi lIRAED bata \Gre /ARG PdgrhBet. FarntleadBheratorl opfthé IB)%culowrus
pl1106 fragnent respectlvely, u3|ng prinmers gwl54-p03

expression 3eGaT ARAGBABEAGHEGE trGsfEnTideADsert into the

Gatw%%%&#@vwe% vetor was used,. The cloning vector

pBIu@@@@I.@Q%WT%TBT ClgithGNhe/Minbing ml@éarted in the
pl106 fusion 2009/ 080694 PCT/ EP2008/ 067859 -

congbrust BED 1a3.8ad bemBSecbmporzenth(ivH2PGRsrgenerated bnyCﬁ%eusmg ORF
3180(\6%[slcrat?gcll ngoolvlergkgésaaerrtlagte and one forward primer KAC1028 (5'-
GCTAGCATGCGAGAATATGATAGAT-TATATGAAG-AATATACC) and two reverse
primers, KAC1029 (5-GCCTCCACCAC-CTCCGCCTG-
GTTTAATGCTGTTCATACGTTTGTC) and KAC1039 (5- TACTAGTC-
CGCCTCCAC-CACCTCCGCCTCCACCACCTCCGCC). The two reverse primers

overlap and incorporate the 12x Gly linker and the N-terminal sequence of the p110a

gene to the Spel site. The 12x Gly linker replaces the single Gly linker in the
BV1052 construct. The PCR fragment was cloned into pCR2.1 TOPO (Invitrogen).
Of the resulting clones, p1661-2 was determined to be correct by sequencing. This
plasmid was digested with Nhe and Spel and the resulting fragment was gel-isolated

and purified for sub-cloning.
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30

3'end of the i SH2 fragnent and the 5 end of the pl106
fragnment, using the above nentioned gwGl30-p03 priner
w@eaass4 mer contai ning an overl appi ng Hi sti dPCIEEPRQS/067859

and the Gateway (lnvitrogen) AttB2 reconbination
sequences (5'-GEG 5 ACCACTTA§TACAAGAAAGCTGGGITTAA
CCTCCGTGATGGTGATGGTGAGTIGCTCC- 3" ). This final product
was reconbined in a Gateway OR reaction into the
donar vector pDONR201 (| nV|tro en) enerate

The cﬂiﬁﬁﬂgc@ﬁtr}g}/f@gmﬂ?@t WET JCOPEHE v@seoavr%@ fig figgst Of Clone LR410

cecBRETFIRESATT IS, oA b REZEIAB8 i f e 1100

genadiﬁné a@sllingBiragient viay lgelHisolatgdnand eatrifiedf for sub-cloning. The
generation of the bacul ovirus expression vector
cloningavestorRileeBack §udmaEogeN BYas glieParedrpy BREYRELIC digestion with

Nne gt HH ARG 4. R 1 %ﬁ%@@ﬁ&%mébﬁ&%ﬁwgﬂd ther

d @bgo/@;llm%@ WGP QM stihe A3k RO MVYQB& bs). Aft
P PTGVYUNEPY SRNANLSTI KSQ'LLV\HRACIQYE PLFHVLSGPE 18 abs). After

completieTarf Nag CAEQQEEF_@E@ RRUCTRGIPFIap\AGRIV.ARIER DRVFF@] ksgenerate

e bR i B e RN M o gaso o

Js W NGR
e e Vevin Gt vt CoRt PRt T T VHEGS LA

Kina?F@l? QV QKPRAKPPPI 20 421 PAKKPSSVSL WBLEQPFRI E
D ERVKLWQAG LFHGNEMLCK TVSSSEVSVC 481
ProtSEP\/\/\K??LEOI]Egy\Hl %PR MARLCFALYA VI EKAKKARS TKKKSKKADC
P ARRNENLE DQLKTGE RCLYMAPSVP DEKGELLNPT
GTVRSNRINTRI. BAAAII R T TWEPOIE\RAPKHPYYP T160tErAICEKTArRY SR YT EXFKREGNEK

HSEGVENMTER - Qe R 1B 1 RRGRGELRFEH bR Rb W QBEHEPEAscocaas
661 ARLLLVTKVWN

POCHICEEA | KoL RKLTOb 23 751 EL FOVEL EEY OTRIESYLp F/s7Tamaes
CELSIKFET DR T AMANRKR IGHPE L. FVHE RSERE B/RPSNVALIRFGLIGMPBIEFD MVKDPEVODE

| LEAYERGS IvHHVAVEMKQXEs EALs SIKAR N 10 VK5 SEKd T RKBRCIREL M 1vv1vs

e e

VDVUIMKEEEY F B RVEFPSRSCEM P FEDRTELME KA RS M AR FITHE NICSNRAGE AT EYMN
9642 1T AXENKBNCL 1NYICSKNPGR TARDRAR BEFK 1 hWSTCAGKEEATPLCD NVNTQRVPCS

;\é%ﬁ@pg{gﬁ@ %FNVQN&VMQm%@gs%c%%"ﬂ!@%é%’ﬂ@m%‘ﬂé%ﬁﬂ%pwmwsa
L RREGEEFTIH EFAL FPELSECERDN ) VLEKDSLA! G STEEEALKRIFR™HA™S

VKENEAERESE S 19 42GMKTRKYNAAFRIWESK DNROEE T ROSAHHHFEREKD FLWSHRHYCV
Pugdf ireadir0r 0fsPdisare RAIKRrard RE3KyeenstindGt®r MVRGFAVRCL

721
781
841
901
961
1021
1081
1141

EKYLTDDKLS
VSQRFGLLLE
RRPDEFMDALQ
IFKNGDDLRO
IQCKGGLKGA
NIMVKDDGQL
FOEMCYKAYL
MKOMNDAHHG

QYLIQLVQVL
SYCRACGMYL
GFLSPLNPAH
DMLTLQIIRI
LOFNSHTLHQ
FHIDFGHFLD
ATRQHANLEFETI
GWTTKMDWIF

PISKp constructs and proteins

KYEQYLDNLL VRFLLKKALT NQRIGHFFEFW
KHLNRQVEAM KQEKKDETQK
QLGNLRLEEC WLNWENPDIM
MENIWQONOQGL
WLKDKNKGEI
HKKKKFGYKR
NLEFSMMLGSG
HTIKQHALNE

EKLINLTDIL
RIMSSAKRPL
DLRMLPYGCL
YDAATIDLFTR

SIGDCVGLIE
SCAGYCVATFE
FLIVISKGAQ
AYIRKTLALD

ERVPEVLTQD
MPELQSFDDI
LGGAHHHHHH

HLKSEMHNKT
VOMKFLVEQM
SELLFQNNEI
VVRNSHTIMO
ILGIGDRHNS
ECTKTREFER
KTEQEALEYF

PI3KB

BV949

P85ISH2(461-N58K-568)-GGGGGG-p110B(2-1070)-His
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P13Ka, P13KP and P13Ky were purified in two
chromat ographi c steps: imobilized netal 35 affinity

wae kooosteogr aphy (1 MAC) on a Ni sepharose resi NPCTEEP2008/067859
Heal t hcare) and gel filtrati on WO 2009/ 080694
PCT/ EP2008/ 067859 -175 utiLkyzing a Superdex 200 26/ 60
colum (CGE Healthcare). Al buffers were chilled to 4C
and lysis was perforrred chilled on |ce Col um
fractionatjon was perforned at room erat ur

BVOfhBr Pefspipsiegts: tor e intor 5%@@“@%@%\"8%8" 19BYH ﬂ'%gnPBKB and

t
P 3 s 1400 B AEARE o, e
over‘l@fpﬁhg EFS(DRpGTh@efiSH-IB PCRs proditt fyead ctainetyl froms fifdt, stpdthd cDNA

NaCl, 5% glycerol, 5 nMimdazole, 1 nV
genemaired by BJE}P@_R fiorn gammersiad h@(’ﬂ@@) RN# fFMTBIR}Ece'itax testis and brain

(ClofRL 7 LNETE, | "R nopi s BHTEL cncos PV ERBAlse -

CGAGARNTATGATTAGATTEVR T AACAATCEY) aftl agwdi30-pb21: 66-TGGTTT-
v/v_ggellet to Lysis Buffer ratio, and nechanically

AATGEEATBGATAGT hECTEAAT X\ Skibseauently. n sisgeondppt PRR reaction

Gatdi HEomdfalids At Sies 804 IPKHESEnBintss BRfe 2gklh d%he siend
and @’@1@@%% et gH2 WRigfenturaapedtivek t¥1r €§|h§/ érﬂﬁel@‘—gWG’BO -p03 (5-

| ysate). The colum was washed wi col um vol unes
GGMCARSI kI-Buf fer, followed by a second vvash of 3-5

TGTW%'G%@ g&ﬂ‘cé@%;ﬁ@&%@iﬂ&@(@%%A%TGATAGATT

ATAPGRRUERATOM, ad Iﬂ@dvé 0- %m@@me@ﬁm@ﬁ;@:m CTCCTCCT-

i nhi bitor cockta EDTA-free. Protein was el uted
CCTWwGRhTPAATKAAT GZ’ITGATAGGTTEFG'I@-B )Mﬂh&qn 1 Oﬁ%aglnwérwas obtalned

I m dazol e, F,
oy Péj%ﬁﬁageas Hopleie 8 F?ﬂ%ﬁyapee (@GEW%JWOW” E@:rf,seef @Ewas Sequence

tinent fr ons were zed by S )
Verlff)eggl ed accor%ﬂ%ly. The pfﬁnﬁé'?én was further pup@zpl ed (>
ATTAX\A@HIAGGAGGWG(BAGGABGGMEBAHBC?DD 26/ 60 col umm

uilibrated in 20 mM Tri s-Cl, 5 0.5 MNad, 5%
CACgT TN DAATEGRT Mef CGT 28 )mebﬁpnteusaS Bke seqUescesenkthe 5'end
i nhi bitor tail - EDTA-free. Perti i ons
of wer e anaFPyz d by SDS- PAGE and pool ed@g\;ct%:o:ff ?ﬁély An (5~

AGOTCRGTGATEE TEATE @WFG$@’G‘HDCAZIATMG’TA@T@T TTUCGAA-
7.5, 500 mM NaCl, 50% gl ycerol, 5 mM NaF, nivi DTT?

CTGHST Geilbwhich eamsaingswiqusenges I@éth&iﬁ@lnﬁz@‘op%@aﬁ fig3ed to a Histidine

tag. g B RSP Tion il BPORE WR AR EL AYCAT s hannipo POR @

reachds I6f th@finRersi dtithe I'éhd Bf e m@ﬁﬁbﬁ@rﬂ@'ﬁ'dcthétSBQM of the p110B
i mobi lized netal affi nle&: chromatography on a N
g

fragreeph arsing: thesbave @Eemm wiE)30-p@3 pfimearrand enprimer containing
an Buaiofl o SURRE T e A5 T n AR dRGeTEAiog, seayenges (5-
GGGACERT KTFGTACAAGAAAGCTGGGTTTAAGCTCCGTGATGGTGATGGTGAT
GTGCTCC-3’). This final product was recombined in a Gateway (Invitrogen) OR
reaction into the donor vector pPDONR201 (Invitrogen) to generate the ORF253 entry
clone. This clone was verified by sequencing and used in a Gateway LR reaction
(Invitrogen) to transfer the insert into the Gateway adapted pBlueBac4.5 (Invitrogen)
vector for generation of the baculovirus expression vector LR280. This LR280 has

an amino acid mutation in the p85 sequence.
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Heal thcare). Al buffers were chilled to 4C and lysis
was performed chilled on ice. Columm 30 fractionation
woR®IpsHOr ned at room tenperature. Typically PCDERW08/067859
cells from10 L of Tn5 cell culture were resuspended
in "Lysis Buffer" 20 mM Tryg2Cl, pH 7.5, 500 nM Nadl ,
5% gl ycerol, 5 mMimdazole, 1 nM NaF, 0.1 pg/nL WO
2009/ 080694 PCT/ EP2008/ 067859 -176 okadaic acid
g , .5 MM BME, 1 x Conpl ete protease inhibitor
Kina 8(51@[”‘3%?'[‘ EDTA-free (20 tablets/1 L buffer, Roche
Proteé‘? l%c(g%kgﬂ%gg) benzonase (25U nL lysis buffer ENMD

lences) at a ratio of 1:10 v/v eIIet to
Buf fleMRfFYeHRP E ARET ¢ HaATREat A F yS'iéd WCQdWé?%”gYIzéKFKREGKEK
St rokesorRISHNY ALKSKIISEL f IDSRREGEPR StHORAEYHEE DRRSIEE BKABASGGGGCEFSFI
Cepztlr MbbigRd At Iﬁu@v QAg JG@EP\%E%Q E‘E‘G@Hi(ﬁﬁv MTEMK QMLWKQVHNY

fer nl\a/ft aq.t }/\[@s N JYE Er € ReL F r a\} e V! DPGEKLDSKI
5 Pé%?*r?/ T%ZWL W@ f SFRECTRE Eol Ui Wa%

m%ﬁe@VWQKﬁLISi FDEFHOPATN MR&WFWE%@&S@GE%M@W;KQTY PPEHEPSIPE

f otdlomﬁb@ye@ secondeMesivodrad<sb ek ey, 0h 1R ST Wt REDEVSPYDY

ISRl oo ey A SRl finrzanrie

beﬁﬂ @?%NLPﬁF%ﬁ €§§%BqlﬁﬁYkﬂENﬁWP596Ekﬁ%%pNKLNTEEﬂ?YKVﬁ%ﬁ§G LFHGTELLCK
Protlernvssassedt ubedmarth 220N VLPR i eRCEFAE TLIBEVKEHY 10rINpPskyQ
MM%RKA%E(Q/IQJ Béﬁ%%ﬁ\QJTMVEZ%K@MEQTHb dazakessrd MEN@ENPMOG@VQTNPYTE

protease inhibitor
co%% H{*TALHVE%rRNFIF%Pé”Y%ePFPFHﬁﬁAfFrIé\é??%WX W&KKFLP VLKEILDRDE
anédly 28l dByEMISDSH RAGECRITY FPOBIPEY HEEBFKLAGPRAOLTAEQ IWPKLPPREA
protiehprwasy bl ol ety apud i 1iRbeebry. s el 1.Hitdvi akFRR1, R 1 ASRFLIERALG

SU r . T ’

SHRE AL oL SR AL ol o
VP DT TNV KRN Gy R R E T GREASEALA MR E BIFCE otlicEal YERC KYMDSKMKPL
EDIA- fiveewkPer EDeenvi rd dopardnvon sLosereranakyFz2edplry LPYGCLATGD

D%lpﬁ%ﬁl%lsqp%%ﬁ&h@&@ %%QVZ—QQAAXF hﬂ%ﬁ%ﬁqvfﬁaﬁﬂs@ﬁ&ﬂﬂeﬁ%mmscz&
dllute : %%Dglvo une to buffer ratio wt

B%?flf QFC%SYﬁ%ﬁ ﬁﬁ/P D@VKKB@?I@H% DF@@IL%\‘Fi}cgingllKRFf{VnVILTYDFIH
Nafsl QId0GrgAE. EQPERFRECEIVIDBTIII&Ad Moadeld A0 MIrAGLPELT SVKDIQYLKD
Pl epaketh RsEhE ko xrp Al 8F sr§aRPheMh @AGRK NG HSSAHHHE HEGA

. conpleted we wash with Buffer A and 5% "Buffer B" 20

K'”a?ﬁvﬁngm?'&cu, pH 8.2, 1 MNad, 5%glycerol, 1 mV NaF,

0.1 ug/nmL OAA, 5 MM DTT for 3-5 colum 20 volunes. W

p|3K$ICuﬁ§er;hgnd3pm@mn using a 5% 30% gradi ent of Buffer B.
|f‘::1||\/ the p otein elutes at -200 M Nad .

P|3K\Pert3vgem fract Qﬁﬁy(ﬂ(@lﬁ[N@ﬂ&hMZ@ﬂ) Y SDS-PAGE and

led accotrdi n v An qulﬂl vol umre of | yS| S
Conamét%btélﬁ@d ] Ro‘geﬂlvnll%r‘rhg lab, MG L@How%oﬁloﬁﬁecular Biology,
1 pg/ nL QAA was ad

rT%@' ycerol, 1 mM Na

Ca ldgaeuﬁo@lovambetrhéao@l) Qe,szggtuoragﬁihesqoratrawm Fagold, Mlchael
nge one .cha er ni tein . stored

E.; e, SR Drfie FBR! EieRySheutr: Semuel i Gl T igheer,

EdwhREH2UeYRKiASSPRIIRET.; &¥&@Yenhs, Len; Eccleston, John F.; Williams, Roger

L. Crystal structure and functional analysis of Ras binding to its effector

phosphoinositide 3-kinase gamma. Cell (2000), 103(6), 931-943). Constructs

lacking the N-terminal 144 aa.

Protein sequence of BV950:
1 MSEESQAFQR QLTALIGYDV TDVSNVHDDE LEFTRRGLVT PRMAEVASRD PKLYAMHPWV
61 TSKPLPEYLW KKIANNCIFI VIHRSTTSQT IKVSPDDTPG AILQSFFTKM AKKKSLMDIP
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Exanpl e # P13Kal pha 1C50 [M 117 0.026 124 0.028 107

0.044 88 0.076 122 0.050 46 0.009 WD 2009/ 080694
weoLERBOO8/ 067859 -177- 47 0.040 102 0.21 4BCDEPRDSS/067859

119 0.008 40 0.037 49 0.017 65 0.031 80 0.25 110

0.071 114 0.13 74 0.13 5479.19 98 0.14 111 0.052

112 0.049 129 0.024 101 0.099 11 0.048 66 0.040 1

0.17 7 0.015 3 0.013 59 0.071

121 ESQSEQDFVL RVCGRDEYLV GETPIKNFQW VRHCLKNGEE IHVVLDTPPD PALDEVRKEE
181 WPLVDDCTGV TGYHEQLTIH GKDHESVFTV SLWDCDRKFR VKIRGIDIPV LPRNTDLTVE
241 VEANIQHGQQ VLCQRRTSPK PFTEEVLWNV WLEFSIKIKD LPKGALLNLQ IYCGKAPALS
301 SKASAESPSS ESKGKVRLLY YVNLLLIDHR FLLRRGEYVL HMWQISGKGE DQGSFNADKL
361 TSATNPDKEN SMSISILLDN YCHPIALPKH QPTPDPEGDR VRAEMPNQLR KQLEAIIATD
421 PLNPLTAEDK ELLWHFRYES LKHPKAYPKL FSSVKWGQOQE IVAKTYQLLA RREVWDQSAL
481 DVGLTMQLLD CNFSDENVRA IAVQKLESLE DDDVLHYLLQ LVQAVKFEPY HDSALARFLL
541 KRGLRNKRIG HFLFWFLRSE IAQSRHYQQOR FAVILEAYLR GCGTAMLHDF TQQVQVIEML
601 QKVTLDIKSL SAEKYDVSSQ VISQLKQKLE NLONSQLPES FRVPYDPGLK AGALAIEKCK
661 VMASKKKPLW LEFKCADPTA LSNETIGIIF KHGDDLRQDM LILQILRIME SIWETESLDL
721 CLLPYGCIST GDKIGMIEIV KDATTIAKIQ QSTVGNTGAF KDEVLNHWLK EKSPTEEKFQ
781 AAVERFVYSC AGYCVATEVL GIGDRHNDNI MITETGNLFH IDFGHILGNY KSFLGINKER
841 VPEVLTPDFL FVMGTSGKKT SPHFQKFQDI CVKAYLALRH HTNLLIILFS MMLMTGMPQL
901 TSKEDIEYIR DALTVGKNEE DAKKYFLDQI EVCRDKGWTV QFNWFLHLVL GIKQGEKHSA
961 HHHHHH

PI3K3 construct and protein

PI3Kd BV1060 p85iSH2(461-568)-GGGGGG-p1108(2-1044)-His

BV1060: PCR products for the inter SH2 domain (iISH2) of the p85 subunit and for
the full-length p110d subunit were generated and fused by overlapping PCR. The
iISH2 PCR product was generated by using as a template the ORF318 (see above)
and the primers gwG130-p03 (5- GGGACAAG-
TTTGTACAAAAAAGCAGGCTACGAAGGAGATATACATATGC-
GAGAATATGATAGATTATATGAAGAAT-3’) and gwG154-p04 (5-TCCTCCTCCT-
CCTCCTCCTGGTTTAATGCTGTTCATACGTTTGTC-3’). The p110d fragment was
obtained from first strand cDNA generated by RT-PCR from commercial human RNA
from placenta, testis and brain (Clontech), using initially primers gwG154-p01 (5'-
ATGCCCCCTGGGGTGGACTGCCCCAT-3’) and gwG154-p02 (5’-CTACTGCCTGT-
TGTCTTTGGACACGT-3). In a subsequent PCR reaction linker sequences and a
Histidine tag was added at the 5’'end and 3’end of the p1100 fragment respectively,
using primers gw154-p03 (5-
ATTAAACCAGGAGGAGGAGGAGGAGGACCCCCTGGGGTGGAC-
TGCCCCATGGA-3') and gwG154-p06 (5-AGCTCCGTGATGGTGATGGTGAT-
GTGCT-CCCTGCCTGTTGTCTTTGGACACGTTGT-3’).The p85-iSH2/ p1103 fusion
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The follow ng further results were obtained using the
above descri bed assays. Exanple no. Pl3Kal pha / 1C50
woidkdsiepa / 1 C50 [unpl Sel ectivity P13Kal pha RGI/EP2008/067859
[umol 1-1] 1-1] P13Kdelta Exanple 133 WD 2004/ 096797
0.011 0.099 9-fold 9 0.0124#482 38-fold 12 0.015
0.974 65-fold 35 0.024 1.739 72-fold WO 2009/ 080694
PCT/ EP2008/ 067859 -178 Exanpl e no. P13Kal pha / 1C50
P13Kdelta / | C50 [unbl  Selectivity Pl3Kal pha vs.
prot¢ifnps AsspmMPlaq WM%RH@# PLRgeacion by thesoetarnig linsers at the
I I flhst
Senf gt iheishorpdient «flg, DRy R0 I bEBIE PEImERE LS the above
ments@e ga G1B0- EO@ISﬂHIHTraar{d é@ﬂué?l&iﬁbahmg’ ar %@rlﬁd@Kgaﬂmﬁdlne tag
/IC50P13KdeIta/IC50[urm 1] [u not 1-1] [u
and 1the [Gatesray)- {ipvitragep) og¥tB2 9, @Cqmbsﬂa;iloms sewienags4 (5 -GGG-

Ir , . 1.70 0.494 151 0.078
ACCh GRS TAECARARY TGS DEBRA4 per/ EP2008/ 067859
GCTOG@TC#WKBW@ATGGCF BARCTEE T CIPY. MHi fihah pRefuct Rad\rdéombined
NHZ SY O R O 5 wherein
in a Gateway OR reaction into the donor vector pDONR201 (Invitrogen) to generate
the ORF319 entry clone. This clone was verified by sequencing and used in a
Gateway LR reaction (Invitrogen) to transfer the insert into the Gateway adapted

pBlueBac4.5 (Invitrogen) vector for generation of the baculovirus expression vector

LR415.

Protein sequence of BV1060:

1

61
121
181
241
301
30l
421
481
541
601
661
721
781
841
901
961
1021
1081
1141

MREYDRLYEE
EIQRIMHNYD
CPMEFWTKEE
AYVFTCINQT
EFDSLCDPEV
NRALLVNVKEF
HEYLYGSYPL
PAKKPSSVSL
SEPVWKQRLE
DYKDQLKTGE
ALEKILELGR
ARLLLVTKWN
ELFQYLLQLV
ILEAYCRGST
ALSHLQSPLD
DMLTLOMIQL
TAAFNKDALL
LFHIDFGHFL
LRRHGLLFLH
WKTKVNWLAH

YTRTSQEIQM
KLKSRISEII
NQSVVVDFLL
AEQQELEDEQ
NDEFRAKMCQF
EGSEESFTFEQ
CQFQYICSCL
WSLEQPFRIE
FDINICDLPR
RCLYMWPSVP
HSECVHVTEE
KHEDVAQMLY
QVLKYESYLD
HHMKVLMKQG
PSTLLAEVCV
MDVLWKQEGL
NWLKSKNPGE
GNFKTKEFGIN
LFALMRAAGL
NVSKDNRQEL

KRTATIEAFNE
DSRRRLEEDL
PTGVYLNEPV
RRLCDVQPFL
CEEAAARRQQ
VSTKDVPLAL
HSGLTPHLTM
LIQGSKVNAD
MARLCFALYA
DEKGELLNPT
EQLOLREILE
LLCSWPELPV
CELTKFLLDR
EALSKLKALN
EQCTEFMDSKM
DLRMTPYGCL
ALDRAIEEFT
RERVPFILTY
PELSCSKDIQ
GGAHHHHHH

Purification of PI3Ka, PI3KB and PI3Ky constructs

TIKIFEEQCQ
KKQAAEYREI
SRNANLSTIK
PVLRLVAREG
LGWEAWLQYS
MACALRKKAT
VHSSSILAMR
ERMKLVVQAG
VIEKAKKARS
GTVRSNPNTD
RRGSGELYEH
LSALELLDFES
ALANRKIGHF
DEVKLSSQKT
KPLWIMYSNE
PTGDRTGLIE
LSCAGYCVAT
DEVHVIQQGK
YLKDSLALGK

TOQERYSKEYI
DKRMNSIKPG
QLLWHRAQYE
DRVKKLINSQ
FPLOLEPSAQ
VFRQPLVEQP
DEQSNPAPQV
LFHGNEMLCK
TKKKSKKADC
SAAALLICLP
EKDLVWKLRH
FPDCHVGSFA
LEFWHLRSEMH
PKPOTKELMH
EAGSGGSVGI
VVLRSDTIAN
YVLGIGDRHS
TNNSEKFERF
TEEEALKHFR

EKFKREGNEK
GGGGGPPGVD
PLFHMLSGPE
ISLLIGKGLH
TWGPGTLRLP
EDYTLOQVNGR
QOKPRAKPPPI
TVSSSEVSVC
PTAWANLMLEF
EVAPHPVYYP
EVOQEHFPEAL
IKSLRKLTDD
VPSVALRFGL
LCMRQEAYLE
IFKNGDDLRO
IQLNKSNMAA
DNIMIRESGQ
RGYCERAYTI
VKFNEALRES

PI3Ka, PI3KB and PI3Ky were purified in two chromatographic steps: immobilized metal

affinity chromatography (IMAC) on a Ni sepharose resin (GE Healthcare) and gel filtration
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n represents 1 and mrepresents 1, 2, 3 or 4 or n
represents O and mrepresents 0, 1, 2 or 3; R1

wOo eppesem s optionally substituted aryl or optPONEP1098/067859
substituted heterocyclyl; R2 represents hal o, cyano,
nitro, hydroxy, phenyl, |owgysal kyl, |ower al koxy,
| ower 10 al kyl am no, |ower dial kylam no, | ower
di al kyI arri no | ower al kyl, cycloal kyl, cycloal koxy

utlllzkv5\1lg|ea{, dRAIdeX EQ}? @%lg)p%{%r%?/@g%gﬁ%can%yﬁﬁ%u%g§gyg%fhllled to 4°C and

lysis PRABY berfdtthedh@hied &RCibe PITIMYhn MNCtRAIBNGVEY performed at room
pol y-substituted by hal o, cyano, nitro, hydrox | ower

tempgradyne: ol buligys digpdte hqggfyt RI3 qogbaé'tqﬁje@ Oﬁ%ar 'ﬁﬁltgnyx100 in addition to

hat i lowd! kenediyl, each optionally 15
W a%Eé&?ﬁ%{jgg by hydroxy or halo, to forma cyclic

Typi }/eﬁo\éen Q:E WBmR?O E%%'Stééﬂr&ﬁuﬁeo\gﬁrteht%%u%%r 'a]eé‘ rlpq_quSt Buffer” 20

dou e bond represents hydrog
mM &fis@l,, phhdrp-500pmM Nagit, Fgﬁérglxt@mlebanomdaZ@Iekyﬂ ml\ha!% 0.1ug/mL

okadg% &%Az,}%' &¥ BMEyqupXmg%‘f@b ?%ei@ét Hh.b?éfk%ck% EDTAfree (20

o I ower al Ky
tablettszﬁh]hdwﬁfdr aRmJbed\ppged Sciéhees) gnzohasee(28 URLL betﬁereEMﬂ Elosmences)
ed o bst i het er.oc

cl vl ,
at a {0 B2 e YMSEPIRE @ LUES el Tt ik Eationt dysgd by douncing 20
strokbemerng@yogwﬂtuérgg sedtiecT Bdéysﬁmsmsatéﬁdf@ddait ?ﬂ;@r@fc&d%o minutes,
S e .
and s SBptafen bRt oMb experdtieyicy RalcirlmE (i resinitoo m

Iysatbﬁ%e%cﬂ@nﬁ-@vasrwa@eat\mm 3vihesieinn vanenéLof Dytfs Buffer followed by a
r esent in s

Secon OHASh Bhvar SoNBIeroIBe; i G0t BVE s ot at-Botd T Naci, 5%

glycerbl0 a8 ;mMhRIdRizble S &intiv NHTFS t0. HIAAL 4K &5 m@wd&r@émmete protease
sel ected from one or nore, referabl 30 one to

inhibfer ¢qektafl 5 lﬁlaMﬁrg;endDr@{qlréyas @Iu_t@ngh |IMMplisde!, pld(ﬂ é). 0.5 M NaCl,

5% @géergelQB@rrﬁM%légzng) ler@ﬁgﬁaﬁl@ggﬂ ERAOGBHRAP BRA 1x Complete
protegse QTG Re SR EDTAfigk o FIasiBan: faeLata et apabyed i gDS PAGE

and ?&ﬁ@d%%%] Q/ Gl'hec?rl?ﬁ% ik Was further parltlec%l?y g?l filtration on a Superdex 200

phenoxy phenoxy-, koxyphenoxy-
26166 coancImiveaigd J1C20 TM ANkl PHCA S0 M G %eydlycerabribmM NaF, 5

Y- - e al
mM Pgll_ (J;);_(g(?rt@lle&_ @??%%qu‘]glg’ﬂ ?({c‘k:[a(?l (%'IE)P_\ -free. Fertlnent fractions were
analyred-lyeBD8rRAGE @Ild(ﬂ)o&d(%cprmglﬁ:l%mwﬂabakaWe of Dialysis Buffer (20

mM FRNEMH 7.5 SadhnANSY] BBE Y ceroCo i MK S MRS PY wadbdded to the
pool and than dialyzed against Dialysis Buffer two changes (one change overnight). Protein

was stored at -20°C.

Purification of PI3Kd

PIBK®d was purified in three chromatographic steps: immobilized metal affinity
chromatography on a Ni Sepharose resin (GE Healthcare), gel filtration utilizing a Superdex
200 26/60 column (GE Healthcare), and finally a ion exchange step on a Q-HP column (GE
Healthcare). All buffers were chilled to 4°C and lysis was performed chilled on ice. Column

fractionation was performed at room temperature.

Typically frozen cells from 10 L of Tn5 cell culture were resuspended in “Lysis Buffer” 20
mM Tris-Cl, pH 7.5, 500 mM NaCl, 5% glycerol, 5 mM imidazole, 1 mM NaF, 0.1ug/mL
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hal ophenyl -, ) C3- C12- cycl oal kyl ;

(hal oC, - C7-al kyl )-C3-C, 2 cycl oal kyl; cyano C3-Cl2-
wa@yombosdebd/| ; am no-C, - C7- al kyl ; hal o- C, - C7- al Kp¢T/EP2008/067859

N- C, - C7- al kanoyl am no-C, - C7-al kyl ; N

C, - C7-al kanesul f onyl - am no: ¢g C7- al kyl ;

pyrrolidino-C, -C7-al kyl; oxo- pyrrolidino-C,-Cr7-

aI kyl; N-nono- or N, N-di-(Cl-C7-al kyl)- am no

okad re&]?(i(lgsl n% F/| gerl q ngpmpl.?g%é%tk Ie mfAﬁb&cg co%:ck)tall — EDTA-free (20

tableb/N- i butfer,- QZ)CI@é kA(ép)IleanSa%Cé%;)pgéhZBnﬁge @sPAhRZy s lbuffer, EMD
yl-C, -Cr- aIkyI 4 C7- al

Blosqlpm@;;) at roRYO of 1(j70_ gﬁvk@)qllet %Kbs_lq;B_uﬁ@r FAtiey png meshagigally lysed by

doun‘%bﬁ_‘@' ﬂﬁl‘étr?(ﬂgé d%ié%e& ﬁéhtf\‘l‘tt]rﬁg\’ bestl@oﬁ'ﬁ‘e j}ggfeﬂvgé/ kentrifuged at 45,000 g for
30 rr@yt@ oar@ytf]po%qp@ma)tarmwlggdw an a gre- @quéprﬁgﬂd IMAC column (5 mL

resmﬂTOQ)ar‘ﬁLr]gsa%). Fhealofthd WasREEGEU ik ¥l5 ColumFrhioinkdd of Lysis Buffer,
4-1 N-nmonho- ‘or

follow«edxlbwa s onCwathk 9l ardi erdymiC,volomes Wi PO phMetriszCln pi- 1.6, 500 mM
NaCl g% %%ééﬂlahﬁ}‘m &H‘aég&é" Lﬂfﬂil ﬁgFC@ 16‘5%%4_' OAALS M BME. 1 x Complete

protetalae m’rntmmhobckhm€EECEA—ﬁi¢¢c)Frrptemawbaa’mlydd Wth ZUmNI Rrylts =Cl, pH 7.5, 500
N - or N, [ - Cr-al kyl )-

mM @gp%)gl;ﬁzpéﬂ_%%ﬂgp&?ﬁdgo@ KYhAr NaF, 0.1ug/mL OAA, 5 mM BME, 1 x

ComfleteCpratddsaniabibitdi ogdkidd, - EDEA-kgé., Pertinent fractions were analyzed by

SDS%‘PEC% aglptpan Su%(}cﬁ%h(ﬁnglc C78ro?%P leds #J%el’ pur% onyygeI filtration on a
Supdiidy 200 é@iihtﬁateahlkyb)nl‘al’mwl o 7111')50@ M NaCl, 5% glycerol, 1 mM NaF,

0. 1u$\|n'N_§1AA( %@P&@%ygl O&})rﬁglﬁg ?rgtenagg in |lgPorF%_ocI?tgil — EDTA-free. Pertinent

fractl@ﬁs EWéW' %naWé?ﬂO?)ES{)@zPAGEde @%@G adlsioNhlﬁgjw MOTHEseOfFactions were
a

d|Iute[dc1 1@7v/g| ppggl ]vogjlrﬁehg) byife. ﬁtley\/(\fqtrb[%ufierﬂ h%%t’ﬁM?TrySI -Cl, pH 8.2, 5%

glycé:ol ¢?nmIM<eﬂﬂ@y1 LN TARY infll DTT 3RY m@adeumn@@aqiré&véd Q-HP column.
2-nmet h é’i i m dazolinyl; pyrrolidino; oxo- £ rrolidi

Aftensiapiie [aAHY is pPrpeletes We Yagh with. E(L{tfer &gl K% | Buffer B” 20 mM Tris-Cl,
pH €2 - £ Nd@,;(i%cglyggrolaHkWM l\j%\"ftl @ fagitl/ -GAKYS 0 BT %03-5 column

cy 'cl oal erazin-1-

volumbq a6l DTl VP sk 48 Yinaradipnt oty forypiaaly the protei

eIUte'f\lé\l:%_ow lIé/lle{;lequ%I no)ertgen&_;rac‘ ?(ns \jvereI %nearlyézzednbyls)l?ls -PAGE and pooled
accoraimgiynohn @gyaquxILmnmofplhlelysmBuf@r B0omMotris-Cl, pH 7.5, 500 mM NacCl, 50%
S, [ A 0O, ' I 1.1Q; .
glyce$ol 1%!9)(1\%[-'“ @@4@‘2(@%&'\? Rﬂ%éP%? @‘a‘é?ﬁ%&#éé%bmaﬂg then dialyzed
agan@l%lyaﬂ; Boﬁgr—t@pc@an@sk(y)he changeoeVvernright). drkitein wasglstored at -20°C.
(N -mono- or N ,N -di-
(C -C, -alkyl)-amno-C, -C, -al kyl) - car banoyl ;
The yllomdrd ndaisultslwe@rdmaﬁydad ugih@ éve above Heseribedrasbays.

Nni Nnar 'J_II 1 p,~Aar hnn\ll .

I = O AT

Examplg & 7. al kyl ) pi pEidaphalGER1sMhy | ;

117 tetrahnydr o- pyran-4qydze C1-C/7- SU
alkyl -tetrahydro-pyran-4-yl (especially

124 4- (Cl C7-al kyl ) - te=t0rQa'4ﬁ5ydro pyran-4-yl);

107 ot phot—r=f=car UUI lIII onorphot=%=cpar bonyl ; S- oxo-
or S, S-di oxot hi omrp%ol in-1- carbonyl; pulfo;

88 C, -C, -al kanesul f onylQ76C, - C, - aI kanesul i nyl ; sul fanmoyl ;

Aar NN A C

!\\I_ mno UT ™, TN \" 1} (h —y al r\_yl \ QUI fu.ll yl ;
122 or phol i nosul f onyl|; 0. Q\F’r% onor phol i nosul f onyl ;

46 C, -C, -al kyl- sul ph@r_udg cyano, nitro and thiazolyl; WO
2009/ 080694 PCT/ EP2008/ 067859 -181 R2l represents

hal o, cyano, nitro, hydroxy, C, -C7-alkyl,
C, - C7-al kyl oxy, C3-C6-



cycl oal kyl, C3-C6-cyc
C, -C7-al kyl am no, di

5 nono or disubstitut
hydr oxy, phenyl. In t

represents hydroxy, nethyl,

together with a furth
- CH(CHB)- CLCHB)

-C, -Cr7-
w@b@ogpsoswher ei n each al kyl

| oal kyl oxy, C, -C7-
al kyl am no
cycl oal kyl o
ed by fluoro, chlo
his aspget R2 in
fluoro or

er substituent R2,
2. _CHR.CHR- .

al kyl am no, di-

C, - Cr-al kyl,

r phenpdT/RP300HE67859
ro, cyano,

particul ar

R2 represents,

a group -CH2-
=CH- t her eby

47

forn1ng a blcycllc

it

0ety or 10 R2 repr

esents,

102

together with a 1 Upidy
a double bond orla s

er substirtuent RZ,
alt thereof . 3. A

a bond to form
onpound

48

according to to a

@(Hﬁeceding claim wh

erein R3

119

represents hydroggmg, oo
di met hyl am no net hyl,

J.O Ill:‘lll)II y d3=met

or a salt thereof|

1wyl , chloro,
4. A conpound

40

according to any p@dﬁﬁdlng cIa|n1 wher e

he ad
cu er—substt+tutea

n Rl

49

ryranr anoeaoant o Hacorbhao
FCPTTSTTITS UIIOUUOL

or unsubstituted ¢

I00‘1

ubstituted aryl 2

het er ocycl yl
0O wherein said

65

het erocyclyl or ar

consi-sting of phenyl

vl.o31s selected fromt

narphi—hy-l—l—ndan-y,

80

pyrroline, pyrroli

Qi v

, pyrazole, pyraz

e group
pyrrol e,
ol i ne,

110

pyTazol i di ne,

triazole, triazolilne

I’ m daZzPiqe,

i m dazol it ne, |
triazolidine, te

m dazol i di ne,
razol e,

114

furane, di hydrof un

s,

t et rahydr of ur ane

. furazane

74

(oxadiazote), di o
t et r ahydr ot hi ophene

e, thiophene,—dih
25 oxazol e, oxazo

dr ot hi ophene,
ne,

54

oxazol i di ne,

thiazpnl e +hi a2zl
CTir acvur ©, T AL Ul

i soxai)o199

isoxazoline i s

2| Al A
t ||| (5 v B G2 o o

oxazol i di ne,

isot hi azol e,

98

A

i st ot hi azol i ne,

azol i di ne, thiadi

azol e,

111
112

thladla;ollne, t hi

tetrahydrobyrane,

@(_:t)@zol I di ne,
Hne piperazine triayzine,
f%ﬁQ?pyrane, t et rahydr

pyridin

e, piperidine,
pyr ane,
ot hi opyr ane,

129

oxXazi ne, thiazine,

pterine, and the gorr

oiaxine,

nmor pnot i ne,
espondi ng 30 benz-

purine,
nnel at ed

101

het erocycl es, and

WH¥%i n sai d het erocy

clyl or aryl is

11

substituted by one Lq
ntly

noi eti es i ndepends

nore, preferabty
selected fromth

ne to three
e group

66

consi sting of hal g
C __C

Al el ot

G040 hydroxy,

cyano,

or-o Al lenvsl

nitro

1

aVa¥'d Fa
< S ar Kyt Pt ar

C3-C, 2-cycl oal kyl,

0

O \/, \/, ar Kyt

m no-C, - C, - al kyl,

7

hal o- C, - C, - al kyl,
N C, - CZ WD 2009/ 08

@45 C/- al kanoyl am not
0694 PCT/ EP2008/ 06785

C, - C7-al kyl
- 182

3

al kanesul f onyl

- am|QR18, - c7- al kyl ,

59

pyTrofidino-C, -C7-

JIM

OX0- pyrrotidi

o-C, -Cr-

The following further results were obtained using the above described assays.

Example no. PI3Kalpha / IC50 PI3Kdelta / IC50 [umol | Selectivity PI3Kalpha vs.
[umol I-1] I-1] PI3Kdelta
Example 133
WO 2004/096797 0.011 0.099 9-fold
9 0.012 452 38-fold
12 0.015 0.974 65-fold
35 0.024 1.739 72-fold




al kyl, C, -C7-al kanesul finyl, C, -C7-al kanesul fonyl,
C, -Cr-al koxy, am no, N-nobno- or
WORNAR0604C1- C7- al kyl ) -am no, C, - C7-al kanoyl am POT/EP2008/067859
pyrrolidino, oxo-pyrrolidino, piperidino,
pi perazin-1-yl, 4-(C -Cr-alkys.
C - Cr7-al koxy-C, - C7-al kyl, halo-C -Cr 5 alkyl or
C3- C, o-cycl oal kyl ) - pi perazi n-1-yl ,

— A-(amno-C -C/-alkyl)-piperazin-1-yl 4. TN nppng- or
ExanNleMdli - ( C| PGBadhkylcani no) @|3+<6?8|taaluksd [bmpil p8siéctivie: AiIsKaAipha vs.
nmor phol i ng [umdlkitjonor phol i nB1] S- oxo- or PI3Kdelta
S—S-dioxofthionprpholino, 3, Cl-alkanesulfonyl am no;
casdanoyl ,| N-nonme4oor N, Ntd (C1 423- al kyI 32-fold
€=Cr—atkoxy=—€C—=Cr—atkyt5Tantno-—C—Cr=atkyt—andtor
( N70 nono- |or 0.014 3.450 246-fold

N, N -di -(C, - C/-al Kyl J-am no- C, - C/- al Kyl ) - car banoyl,
10 pyrrolidin-1-carbonyl, piperidin-1-carbonyl,
Theé@lwr&fuﬁhgr r@gul@o\ﬁ@p alsp Qt(l;am@qi using the above described assays.

al Kyt ) prpgr azT - - car fqon TOT PO T 1T- £=Car por
Exantpifi iorror phglPldKaiphe 41058 r{yA gthta /dQ%l hPI3Kgamma / IC5)6 PI3Kdelta / IC50
S, S- di oxot| B8 bl phol i r{UTO'éé}bonw (Ut k8, [umol I-1]

C-Cr—atkanesut fonyt,;, [CI-C7- at kanesul fin
suBfamoyl | N-nBAB or [N, N-di 2t CL- Cf- alkyigasulfannyl,245

nnéghollncsulfgg%eht IOHDFP I|n0>ulfon¥h% th|azolyl1_74

15 R? rep hydr ox net hyl chloro

orza salt therggh, A conpgynd a,cordlpg)to any 0.494
Qr

nrpr‘pdl ng claim \Ahprgl n Rl represents het erocyc \/I

arw1 in echh Ca8m unsubstltotg‘gsd substi t wed by one or 1.26

2N af ar ol n 2 2 hot 1+ + it o)
oJ IIUIC \'JI CI CI CllJl_y YV, J. y &~ UI J O\.HJOLI lUCIILO/,
wherein said heterocyclyl or aryl is selected fromthe
group consisting of phenyl, 2-, 3-, 4-pyridyl, 2-,
4-, 5-pyrimdinyl, pyrazinyl, 3-, 4-pyridazinyl,
benzoi m dazol, thiazol-4- yl, and wherein said
substituent(s) is (are) selected fromthe group
consi sting of fluoro, 25 chloro, cyano, C, -C4-alkyl,
per-deutero C, -C7-al kyl, C3-C6-cycl oal kyl,

C3- C6-cycl oal kyl - C, -C4-al kyl ,

1-(C, -4-al kyl) - C3- C6- cycl oal kyl,

1- (hal o-C, - C4- al kyl ) - C3- C6- cycl oal kyl, 1-
(per-deutero-C, -C4-al kyl ) - C3- C6-cycl oal kyl ,

1- cyano- C3- C6- cycl oal kyl, C, - C4-al kyl oxy,

hydr oxy- C1- C4- al kyl , hal o- C1- C4- al kyl ,

Cl- &4- al kyl oxy- Cl- C4-al kyl, cycl opropyl, cyclobutyl,
cycl opentyl, cycl opropyl oxy, cycl opentyl oxy,

Cl- 4- al kyl sul fonyl, Cl-C4- 30 al kyl sul fanyl,

di met hyl am no, diethyl am no, ethyl-nethyl-am no,

et hyl - propyl -am no, cycl opropyl am no,

2- met hoxy- et hyl - am no, 4-di net hyl am no- pi peri di n-1-yl,
met hyl - (1- net hyl - pi peri di n-4-yl)-am no,

4- et hyl - pi perazi n-1-yl,

3-di net hyl am no-pyrrolidin-1-yl,

i sopropyl - met hyl - am no,

2-di net hyl am no- et hyl ) - met hyl - am no, 2-azetidin-1-yl,
7-aza- bicyclo[2.2.1] hept-7-yl,
3-aza-bicycl o[ 3. 2. 2] non-3-yl, benzyl -ethyl -am no;
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WO 2009/ 080694 PCT/ EP2008/ 067859 -183
1- (4-Cl- - al kyl oxy- phenyl ) - C3- C6- cycl oal kyl

W@ 2000080694 al kyl oxy- phenyl ) - C1- C4- al kyl, 1- PCT/EP2008/067859

phenyl - C3- C6- cycl oal kyl, C, -C7-al kyl phenyl ,

C, - C7-al koxyphenyl C,-C7-alkyd. Cl-C7- al koxyphenoxy,
N, N- di al kyl am no al koxy phenyl,

4-(C, - C7-al kyl') -tetrahydro-pyran-4-yl, benzyl, phenyl
Qr an aromatic heterocycle with 5 or 6 ring atomns

CLAIMS ch benzyl, phenyl 5 or aromatic heterocycle is

optionally subst ituted by one or two substituents
selected fromthe group consisting of hal ogen,

Q\ compaind/of fomuleh- al kyl oxy, hal o-C,-C4-alkyl; or a
salt thereof. 6. A coEpound of fornmula I, selected
from 10 H ( m

(g, 4R)n 4- hydr oxy-

rolidine-1, 2-di carboxylic acid

2- amde - mgt hanesul f onyl -
3-(2- rgl/l(- mazol -NH,) - phenyl ] - 4- met hyl - t hi azol - 2-
yl i d@) trid | ourfacet at e,

(2R!"4S) - 4- hydr oxy-pyrrol i di neyl, 2-di carboxylic acid

2-am de 1-({5-[4-nmet hanesul f onyl -

3VhereBr opyl - i ni dazol - 1- yl ) - phenyl | - 4- net hyl - t hi azol - 2-
Yh}- @@})F@%Ent‘éﬁ' efrioorHerp'fﬁ%@érﬂEQ 2, 3 or4or

(2S, 4R) - 4- hydr oxy- pyrrolidi ne-1, 2-di carboxylic acid

M ani rgeresen L) gnal maeprepents 0. 152 or 3;

pp(Tlf | ogieggﬁtgwgzloréallg%hgé/ﬂtutkﬁ'aﬂif 8} optiohblly &BsHRked heterocyclyl:
(RS, mspte&ehtydna@(yyw niio;, Hydrexy. phealy clavboxigyli lowacalkoxy, lower
2- amaq |%ﬁﬁ£>§llb§@£§iigfk Iﬁp]llﬂcy lower dlal Ia If9;|;10r\r’1ve(§g]lkyl’ cycloalkyl,

pyrim I azol
trif | aygloakkory wherein each alkyl or cycloalkyl may be mono or poly-substituted by

()7 2 SR DY A ey AR o BRE A i Betono o
| azol pay- Wqﬁlaﬂé(ﬂbﬂ‘ halg0cyano, nitro, hydroxy, Iower aIkyI or

5 i “LPrYBE TSR BGRb R T 5 i =S topeny

[ aZOI su%s&tb]edam td@faxy or halo, to form a cyclic moiety; or

(2S,459) - 0|d|ne1 di car bpxy|ic acid

5% ot K paltiee BB S P ict/om syl sy - ¢
i R3Z0| r‘eﬁre)ébhtsamjﬂfgbn lower alkyl, mono-, poly- or per-deutero Iower alkyl, halo,
(2S,4R)-4-f1 uor o- %Erolldlne 12d|carboxr¥llc aci d

2- ami o[pw{e[glkylzhy XY IBWP?PIkﬂyPWﬁf diglkylagnno lower alkyl,
450 dakhBrbbhy! -t hi azol - 2-yl ] - am del

(2S, 3S) - 3- hydr oxy- pyrrolidine-1, 2- di car boxylic acid
2-amde 1-{[5-(2-tert-butyl-

pA(EbﬁﬁbQueré‘CCY)Hmélde@ltaWH WhéRmol - 2-yl ] - am de}

rj flouroacetate, .
(&s gsptegentétuﬁlyubﬁéw%pt glbsétuiedbheierogy By Lngubssiuged or
2- am 4@ daddyBs{2-tert-but yl - pyri m di n-
4-yl)-4-nmethy thlazol 2-yl]-amde}, 30 (1
R, 2S,88yreid- samhheierwxmlyi[8sqe@$¢1ﬁgmnmat®atdd,mtmseﬁldrcpartially

aC' d Qﬁt@mf‘é%?’?{%% el‘js%/vﬁgr\' reﬁgﬁ(ﬁ/clyclﬂzyg,c?ll% tricyclic or spirocyclic and

I azo
have 4 to 16, ring atoms wherein one to four heteroatoms are present;

wherein said aryl is selected from aromatic moieties with 6 to 14 ring carbon
atoms;
wherein said substiutents are independently selected from one or more, preferably

one to four of the following moieties: C4-C7-alkyl; mono-, poly-, per-deutero C4-C+-
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(S)-2-nmethyl -pyrrolidine-1,2-di carboxylic acid 2-am de
1-{[5-(2-tert-butyl-pyrimdin-4-yl)- 4-nmethyl-th

WO 2000/08@94/1 ] - am de}, WO 2009/ 080694 PCT/ EP2008POBEBHDS8/067859

-184 (2S,3S)-3-nethyl -pyrrolidine-1, 2-dicarboxylic

acid 2-amide 1-({5-[2-(2, 6:-¢gghl oro- benzyl)-pyri md

in-4-yl]-4-nmethyl-thiazol-2-yl}-am de),

(28 3S) - 3- et hyl - yrrolldl ne-1, 2- d| carboxyllc acid
opr

| -
AR GFsnk kel et o 2o affaiieniiy halgpheny- or N.-
(&ﬁkﬁ%r{irm@ Ihe Cﬁ-@#aﬂdyﬁ%pﬁlen%xgﬂ | At PAKYIbhShRG, &,-C-
2-amde 1-({5- | uor o-

pYKR¥PREHRXY= 91 ']a'QIQW?@PHXrPCw%-%&Bd?I CoCyprayclapigemono-, poly-, per-

aF&ltdrdl Q:&—cgcléiéligﬁr(@)dldl@c?ﬁ%'@m cﬁ’é‘ﬁll@ﬁ' (mono- poly-, per-deutero
1-{%5 $< tert-butyl Pyrlm i n-4- - 4- hyl
t Gi-azalky»CyiChar-eieiagdyl; (phenyl-, Cq- C7-alkylphenyl Ci-Cr-alkoxyphenyl- or

(Rndieigt i cpes bk dh (iok, & AIGRLELEK ) od A Bt

pgmclqaikdi ﬁrrm';,cyq’_))-ct ﬁlkalzbaloszWQJﬂ-albyh Né}i-Cr-alkanoylamino-C4-Cr-alkyl; N-
2. -

() 2a B MILRON L peoda R%@;H@Oéybl S1kGC b3, ABlidifo-C.-C -

nagkyiyM-mdmoa2oNN2diy(C-Carsllyt amino pyrrolidinyl; piperidino-C4-Cr-alkyl; 4-(C+-

(é) ?Ié/ ?Elpgl)((ym Y I\Pr%og{) NS l\?‘qu -g@g-_er-gf%?pfim‘fncﬁﬁ)ﬁ%nﬁﬁ%% 8grazm 1-

aizo pyri
|ﬁ-mlG7%IWI]4—mn@eélkyl 1(51 -C7-alkoxy-C4-Cr-alkyl, halo C4-Cr-alkyl or C3-C1o-

g%gmgigl)%up{réfe%?{'éyﬁg{({gg@?@{‘yﬁﬁ 5p% ks %YLk, BSL.L,-co-alkyl or
I(Dg—Gm)dy?;lo_él-kWE—bfpljéfazirh: -Igla?pbral-kyll ]Jf-(arlﬁIng@dh, C7-allk3(/:l) gl(p:)lerazm 1-yl-Cs-
S zakiia-Bo oy o RELBEC T B b ahe arghy BRgERy 1 veg-cr

|éﬂIZ)@| mgmﬁbfinoam debikyl; thlomorphollno -C+-C-alkyl; S-mono- orS S dIOXO-
rrolidi ne- di carboxylic acid

1thﬂr5)rye@llﬁgl§zﬁ_%w |WQﬁ’?PyJL'Cy1C37'a&(-yl $i§-mono- or N,N- d| (C1 C7-alkyl)

r@r@éﬁho}lﬁ@@épbrk% gl-I-akaf8dulfinyl-C4-C;-alkyl, C4-Cr-alkanesulfonyl-C4-C-
S)-2-net hyl - pyrrolidine-1,2-di carboxylic acid 2-am de

1alkyl shale hé(fjﬁ:yy ByEi- ﬁl,kg:j%az[u% N-anono- or'N,N-di-(C4-Cr-alkyl)-amino; N-
”fﬁBltf'é(lortl\r'Nfﬁ?dZ1 é; b,’)%c]oa@@\ da‘?rl\mo N-mono- or N,N-di-[N-mono- or N N di-(Cs-

S) - 2- et rrolidine- 2-'di carboxylic acid 2-amd
107{?@!1 amw&oérawl -ampic; NINHNTWO;/DV)NM el Cinfr-2ll - amino-C.-Cr-

I ) Com -
(o R ARG it pa2 IR SC ol Yo
1ar{1i[n5,.|(111damtlmw,x%fwethyylm|dazollnyl pyrrolidino; oxo-pyrrolidino; piperidino;

(b iy )_(%&C} RALEYE: %mwew 2] WAl GEL alkyl or G

yI I'C Aaci
1G)(C{ofétkblla-p(®rdzlimd)fyd3-4pdae‘m}d ¥+1-Cr-alkyl)-piperazin-1-yl; 4-[N-mono- or N,N-di-

p()él’ | reﬁ’kylamln J &I{-é;-gﬂ/ﬁ%apéltal}%na OI' morghc}llno rﬂnon?orphollno S-oxo- or
S,S-dioxothiomorpholino; C4-Cz-alkanesulfonylamino; carbamoyl; N-mono- or N,N-di-
(C4-Cr-alkyl, C4-Cr-alkoxy-C4-Cr-alkyl, amino-C4-Cs-alkyl and/or (N’-mono- or N',N’-di-
(C4-Cr-alkyl)-amino-C4-Cr-alkyl)-carbamoyl; pyrrolidin-1-carbonyl; piperidin-1-carbonyl;
piperazin-1-carbonyl; 4-(C4-Cs-alkyl)piperazin-1-carbonyl; tetrahydro-pyran-4-yl; C4-C+-
alkyl-tetrahydro-pyran-4-yl (especially 4-(C4-Cs-alkyl)-tetrahydro-pyran-4-yl);
morpholin-1-carbonyl; thiomorpholin-1-carbonyl; S-oxo- or S,S-dioxothiomorpholin-1-
carbonyl; sulfo; C4-Cz-alkanesulfonyl; C-Cs-alkanesulfinyl; sulfamoyl; N-mono- or N,N-
di-(C4-Cr-alkyl)-sulfamoyl; morpholinosulfonyl; thiomorpholinosulfonyl; C4-Cz-alkyl-

sulphanyl; cyano, nitro and thiazolyl;
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(S)-2-nmethyl -pyrrolidine-1,2-di carboxylic acid 2-am de
1- ({5-[2-(2, 6-dichl oro-benzyl) 30

W@y s@dN- 4-yl ] - 4- met hyl -t hi azol - 2-yl } - am de) PCT/EP2008/067859

(S)-2-nmethyl-pyrrolidine-1, 2-di carboxylic acid 2-am de
1-{[5-(2-isobutyl-pyrimdinqgtyl)- 4-nmethyl-th

i azol -2-yl]-am del, WD 2009/ 080694 PCT/ EP2008/ 067859

- 185 (2S,3S)-3-nethyl-pyrrolidine-1, 2-dicarboxylic
acid 2-am de 1-{[5-(2-benzyl-pyrimdin-4-
yl)-4-methyl-th iazol-2-yl]-amdel,

(RS, 3epredenBinay, cparld, alticd hjido 2311137%1(91)0%}/@ élk)ﬂ@)kyd Cs-Ce-

2-am de 1- {ES 2-ethyl-pyrimdin-4- yl)-4-neth Pﬁ
, azo|ngLo9\|k}/ SeiCawycloglkyloxy, Cq-Cr-alkylamino, di- C4-C7-a ylamlno di-C4-Cs-

(25, @)wéﬂﬁlﬁ@td]}@ré?%fl r&'ehgl'vﬂ?‘erém%a@h %Fkglpe%%éll@yl @Pbﬁ’enyl may be
2-amde 1-{[4 | uor onet hyl - p
i n-4-ppna e |gL2Qﬂt|tu2eq/p3] ﬂlémp,drg]loro cyano, hydroxy p enyI In this aspect
(S)- acid 2-am de
177 o (R OB T o) MARLARING b
nmet hyl -t hi azol - 2- yI ]-am deI
( I b 2- ar .
1@( {ire%etsﬁwls @6%@8 blvﬂh Qqﬁ %&ﬂué’n‘i’@z 4 GrRp -1 BB H,)-,
cycl opiCohyt: FCpy-CiHdi, R = G}H} themta[zfortmlﬁg plbfcyalid mhelety or
(S) 2- Met hyl -pyrrolidine-1,2-dicarboxylic acid 2-am de
1-{[5-(2-cycl opropyl -pyridin-4- yl)-4- nethyl-th
| Ia%ol reﬁFe;sb@tsahtﬁgdmler with a further substituent R, a bond to form a double bond
Il\{gth pyrroI|d| ne-1, 2- di carboxyllc acid 2-am de
(3{%a -fl uor o- phenyl )- pyrid
4-yl]-4-nmet hyl -thiazol - 2- yI} am de), 15

2- Met hyl - I|d|ne1 arbox | acid 2-
{:f)@p@@(ﬂ% g% &toﬁ‘ylp&‘?cﬁ ;3|m wh re(pﬁesen?srﬂydrogen
i rﬂémlyl' & MelhyBrehded,,dimethylamino methyl, or a salt thereof
(S)-2-Methyl-pyrrolidine-1,2-di carboxylic acid 2-am de

1- ({4- met hyl - 5-[ 2- ( 1- net hyl -
?A(%bﬁZ%BH&rYd aCo%VJuhgﬂtdlarfc%ﬁ@fb&eoﬁ | @&, whro¥din - ani de)

rrolidine-1,2-dicarboxylic acid 2-ani de

IR{ 5ep@spgt§pm§btgﬁt|1%9¢ p@$qbshtu)t,qo) heterogyglyl or unsubstituted or

met hyd kit @adyi2- y! ] - am del ,
(S)- 2ul\/b t hyl - p%rrol i di ne-1, 2. di carboxylic acid 2-am de

1- ({ avhmreinysaichgterocyclyl or aryI is selected from the group conS|st|ng of phenvl,

R e L e S
acid Wamlldlee,]jn(({a&oieetrhiyazcsin{a,Z'madazﬁlidlne rtliiézloimrtrmzollne

,1 1- d, g?ohg% %‘Q&%&é ﬁ}g' d' O{LJ én%qét Idro% ryané fﬁ#‘é'&gﬁé

pyrrolr oxy I'cacl
2- am(deadllaz(de) dlet(dﬂyhe Shlbﬁhe(nb dihydrothiophene, tetrahydrothlophene

; r Ia];nl czlé(%;zorre(t)xha%ollr?ey%&gzbo%%e |sg)¥azo e, ISOX8¥O|I116tIQOXaaZZOHdIne ¥h|azole

thiazoline, thiazlolidine, isothiazole, istothiazoline, isothiazolidine, thiadiazole,
thiadiazoline, thiadiazolidine, pyridine, piperidine, pyridazine, pyrazine,
piperazine, triazine, pyrane, tetrahydropyrane, thiopyrane, tetrahydrothiopyrane,
oxazine, thiazine, dioxine, morpholine, purine, pterine, and the corresponding
benz-annelated heterocycles, and

wherein said heterocyclyl or aryl is substituted by one or more, preferably one to
three moieties independently selected from the group consisting of halogen,
hydroxy, cyano, nitro C¢-Cz-alkyl, per-deutero C4-Cr-alkyl, C5-Cq,-cycloalkyl,
amino-C4-Cr-alkyl, halo-C-Cr-alkyl, N-C4-Cz-alkanoylamino-C4-Cs-alkyl, N-C4-C+-
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(S)-2-Methyl -pyrrolidine-1,2-dicarboxylic acid 2-am de
1- ({5-[2-(1-cyano-cycl opropyl) -

WE000adswo4t- yl | - 4- met hyl -t hi azol - 2-yl }-am de), PCT/EP2008/067859

(S)-2-Methyl -pyrrolidine-1,2-di carboxylic acid 2-am de
1- ({5-[2-(1-cyano-cycl obut ykgo 30
pyridin-4-yl]-4-methyl-thiazol-2-yl}-am de),

(S)-2-Met hyl - pyrrol i di ne-1, 2-di carboxyl ic acid 2-am de

1-{[5-(2-di [ ami n ridi -4-nmethyl -th
i a{zola I’SﬂS]J ?%ﬁa@jno 8 8¥-a|kyl yrrolld%o C1 C7-alkylyoxo pyrrolidino-C4-C-

( S) - 2a|l’5{ﬂftd§1y(t7-ﬂkér{é%|u|ﬂﬂyln€ -l);%’r%éhéﬁm@ﬂ?ﬁlyb -Q%ﬂdo&lY Zm@Rd, A mono-
1-{[5-( 3H- benzoi m _dazol 4- et

i azol er\J qu' 1%17{36@“‘}")‘9@'%@@ﬁ@@@@@yb@ﬂ%lﬁfﬁ@@y %?8‘5‘93/”0“‘1'”0
186 ;(.@rtd?nd\/?tdé)’émpw f QL(ICQJd}EamJﬂ Z, d&%;ﬂ(@@@ﬂ-d?ﬁalﬁyﬂ' Khlo-C4-Cy-

1 rretfﬂlwl Dé%hﬂqc}@ ik(ﬂ)'rﬁ)lW@q"} 1iVJ r‘ﬂEQaHWQ'QITTiCa’?WL)‘I)JFSﬂ@Z'Va1'y| 4-
d Nt |
i e][yeméa ENS d[?-{dl §¥%§$hhm§?§%§nfﬂ“§/’]%&%a{ 11§ AGbHolino,

2-am
CycI dpioopyptalipg, r$'@P<®r af-SyBdiaxoirierngipholifica £aiCr2/kanps @ignglamino,

o) e v YOl 4 ee-dhe I CRIRGE 16, A amino-c.-

pr OpaRykperli [N momst oy . Slti(C)-Qpyhytiamit f1-C--slybicagoamoy,
(9 - SR e Hiferiging 1-sarpon, piperarzin1-carbgny. (G e

1- ({4a|k§&)ph)pfazﬁ%—ﬂ-2:a(bbn§dl3nmﬁﬂ)ﬁh—1 carbonyl thiomorpholin-1-carbonyl, S-
cycl obut

4-yl 1t hi azol - 2-yl } -ani d
(5: B EGrab S tekbbi- DoatBarnadlsl FatkeRhnssuliony,CrCr
({Aellebniéewlﬁywamlf@mmt iN¢tnoBe{ ¢t NLR-di-(C4-Cr-alkyl)- sulfamoyl,

(1-d3-ne ridin- -2-yl}-a

i deymospancsgtt Rt S eR R AR P B @ - s de

IR { Srepreséritshlyd@xg rhethydfiagbhatioet hyl ) -

pyrldln 4-yl]-4-nmethyl-thiazol -2-yl}-an de),

(B)a selytheseof-yor o- pyrrol i di ne- 1, 2- di carboxyl i c acid

2-am de 1-({4-methyl-5-[2-(1- rrethyl

cycl oprop%l) pyridin-4-yl]-thiazol-2-yl}-amde), 15
(SFompRBIhFICOpInG 191 3ty riecerding dpienMis N i ¢ acid 2-ani de

1R1[ [ 5reét%sblr?‘ﬂ'sCf'\%’?é?!)cy]cTber YT ih&abh €ase/insubsitBictdubsttuted by one or

i azol lw
(TBQIGI{S)E‘-@E tOhayl| ZQyBrSUb$ttil|J€ﬁéS)1 2-di carboxylic acid

%Nﬁé?bﬂesagd l(e{téro (§Iy|']36|r aR/'I [sﬁseﬁé'sﬁéld @Tm the rou cgnsrftjlng of. %hesnyl 2-,

trimethyl - ri'm
, 3= ¢-Pyridyl, l\kthyb -yyimicm il diyrasziny]., zim-pwdwwl |bcnannnuﬂazol thiazol-4-
éﬁaénode 1- ({5-[2-(4-met hoxy 20
enoxynet hyl ) -pyri m di n-4-yl]-4-nethyl -thiazol -2-yl}-
anhe)”e)n said S)bsHtubbl($yis {Py) sedbdted fremih@ gdiupamobsisiig of fluoro,

SH\ gy Ry P -G R RS e g G Gt Casarovgoalior
-@J Ts-alkyld ©)(C4-Cy-alkyl)-Cs-Ce-cycloalkyl, 1-(halo-C4-Cg4-alkyl)-Cs-Ce-cycloalkyl, 1-
(per-deutero-C4-Cy-alkyl)-Cs-Ce-cycloalkyl, 1-cyano-Cs-Ce-cycloalkyl, C4-C4-alkyloxy,
hydroxy-C-Cg4-alkyl, halo-C4-Cy4-alkyl, C4-Cg-alkyloxy-C¢-Cy-alkyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclopropyloxy, cyclopentyloxy, Cs-Cyg-alkylsulfonyl, C4-Cy-
alkylsulfanyl, dimethylamino, diethylamino, ethyl-methyl-amino, ethyl-propyl-amino,
cyclopropyl amino, 2-methoxy-ethyl-amino, 4-dimethylamino-piperidin-1-yl, methyl-(1-
methyl-piperidin-4-yl)-amino, 4-methyl-piperazin-1-yl, 3-dimethylamino-pyrrolidin-1-yl,
isopropyl-methyl-amino, 2-dimethylamino-ethyl)-methyl-amino, 2-azetidin-1-yl, 7-aza-

bicyclo[2.2.1]hept-7-yl, 3-aza-bicyclo[3.2.2]non-3-yl, benzyl-ethyl-amino;
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(2S)-2-Met hyl -pyrrolidine-1, 2-di carboxylic acid
2-amde 1-({4-nmethyl-5-12-(1,1, 2-

wo eooamsdsyd - propyl ) - pyri m di n-4-yl]-thiazol - 2- yPGFBEPI00€)67859

, 25
(2S, 4R) - 4- Hydr oxy- 2-net hyl - pys r ol i di ne- 1, 2- di car boxyl i
c acid 2-amde 1-{[5-(2-tert- butyl-pyrimd
|n 4- yI)-4-nEthyI th iazol -2- yI] am de
rrolidine- -di car

g - 4- F|] uor o : i? 3/ % ] ]
21 ﬁ 4-flkﬂo§y Pbe'ﬁé)rga BQJFXHIOWI] l(flncdlcﬁ‘ alkyloxy-p enyI) C1 Cs-alkyl, 1
r}é I'és-GE-E:)FBl’éaIRW a aGpélkﬂpryérﬂyr @Fcﬂ,ﬁi’lﬁoxyphenyl Cs- C7-alkyl C-Cr-

rroll i ne-1, 2-di carboxylic acid 2-am de
1a| ({)gp[lgnqxx I}_jt 9||alkyléxm|rgh§,laqa>@/ phepyl, 4- (C1 Cr-alkyl)- tetrahydro pyran-4-yl,

Pryérépr éhéﬂy) oPYfK bf@n‘?’dtlﬁ‘%téfb&c}fcfb et !%P 6 bl %Zd?ﬁs whith }beﬁfgn phenyl

hyl - pyrrol i di carboxylic acid
pr@w@@thhqtgmcy@g mpt@nﬁlg/ E(L@Sbﬂhltg@yby one or two substituents selected

%%gﬁgeg@ggb)cgpcyr t\E iy @8%&5 5@ gb &Yl o HiR-c,-WRalky!:

(®)a saltvbeiepf.- pyrrol i di ne- 1, 2-di carboxylic acid 2-am de
1- ({5-[2-(1, 1-di net hyl - 2-p-tol yl -
ethyl)-pyrimdin-4-yl]-4-nmethyl-thiazol -2-yl}-am de),
(R@mmumﬁifmmw aelgeteddyomol i di ne- 1, 2-di carboxylic

4F§ ?Wﬁﬁ&% 05?9 hg|1az ollca%l&%ic aé:ﬁ]y%gm éje51 -({5-[4-methanesulfonyl-

(CSI}ﬁFoWIt-lh'ydazpyT -y phdinytje4 meﬂaMmazrdmw}LamudapmﬂomBomt@te

4(_2§[4558)112-r|196{r %rlpglggﬂp%dwa bogﬂﬁc&énd 2-amide 1-({5-[4-methanesulfonyl-

(?—&dﬂlﬁbyﬂlnﬁadi@f—hw)@ﬁbm} &%vffdérgltmrdamzlﬂ}%rﬁiug)athh@w&teﬁate,
acCl er u

i (@SA @)réb hydrepet M[ollglﬁe o g|ca@o§yljc ag@l%@mlde 1-{[5-(2-tert-butyl-
(ﬁkrnﬁduNﬂtﬁyh TRy @Auéﬂim%n]lan%dgj t‘ﬁ%ﬁ}eécye!tét% acid 2-am de

I sopropyl -pyrind

y(]2 Aﬁ)sﬂehmq)xytwr@ﬂ@meﬂ %rm]caré)m(ﬂ@amd 2-amide 1-{[5-(2-tert-butyl-
g@}rfﬁq.g@: %Jﬂ F@f@%i& AStarfiad) FRSREXME, aci d 2-am de

nES)Rya- Slbmrhmyyrblepy&dmamc)xywc 34id 2tamide dHBE22yteit-batdl-gwlimidin-4-yl)-
( th d|ne12d|carboxyllc acid 2-am de
48)(1-{6% I[}/g] %’I 5%\9 am no-

pR2eetR)el- thdle)W ;)yrmﬁdmm1d2 dicdrbpkylickcive2-ayide hi{[az PiterRbytylpyridin-
-ani de 5 (S)-2-Methyl -pyrrolidine-1, 2-di carboxylic
a%‘"érqz)ﬂ%tn%&e&zgl[%wffeﬁ@t%% 8 {2-[met hyl - (1- d

n(QlShbS) 4plhﬁj$d3>tycbyrrolld|ne 1,2-dicarboxylic acid 2-amide 1-{[5-(2-tert-butyl-pyridin-
yrlmdln 4-yl }-thiazol -2-yl') -am de],

(43)")'2 W@PH‘W'—%?‘F‘?U] -A®id9e- 1, 2- di carboxylic acid 2-am de
2(8{44?)@“'&%6 'p?rrBI%nr(éH Wl&#boxyllc acid 2-amide 1-{[5- 52 -tert- b&]t)sl pyrimidin-

per azi n- rimd 4-yl]-thiazol -2-yl
(43)/02 ﬂ‘v@tf‘h'ythlaé% H] ﬁmM% 1, 2-di carboxylic acid 2-am de

éQ/Zr 132 {%T%&&y)}%n@ggﬁ% ﬂ]yi al'&uﬁ)gxyﬁ?, azfld 2- aque 1- %é rt- Buty‘

} pyaimidiay;-yl)-4-methyl-thiazol-2-yll-amide} triflouroacetate,
(2S,3S)-3-methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-{[5-(2-tert-butyl-pyrimidin-
4-yl)-4-methyl-thiazol-2-yl]-amide},
(1R,2S,58)-3-aza-bicyclo[3.1.0]hexane-2,3-dicarboxylic acid 2-amide 3-{[5-(2-tert-
butyl-pyrimidin-4-yl)-4-methyl-thiazol-2-yl]-amide},
(S)-2-methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-{[5-(2-tert-butyl-pyrimidin-4-yl)-
4-methyl-thiazol-2-yl]-amide},
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(S)-2-Methyl -pyrrolidine-1,2-dicarboxylic acid 2-am de
1- ({5-[2-(isopropyl-nethyl -

wW@eaono3ospyri m di n-4-yl]-4-met hyl -t hi azol - 2-yl } PEITER®)S/067859

(S)-2-Methyl -pyrrolidine-1,2-di carboxylic acid 2-am de
1-[(5-{2-[(2-di met hyl am no: 1g4 -

et hyl ) - nmet hyl - am no] - pyri m di n-4-yl }-4-net hyl -t hi azol -
2-yl)-am de], 25

(Q).-2-Methyl -pyrrolidine-1,2-djcarpox I|c acid 2-am de
(b e SR e fiep o ey - eHde 2 e dienioro-
| gl yN%ﬂdTraﬂ%/ﬁi-@fLmethyl -thiazol-2- YI} -amide),

(2S, 4 | am no- pyrrolidi ne- 1 2-di carboxylic

AeSBS- %Wﬁ%' Wr{qlgmeﬂ# §t§9ft1§>gsyllc a%?wamldf 1-{[5-(2-cyclopropyl-
gl PR alariol o oo

pyrro I car boxyl i c acid 2-am de
1(.2§{1§)f32m(em)-p33rqﬂdm@ﬂh&-ld@mh@gyllcg@:id 2-amide 1-({5-[2-(2-fluoro-phenyl)-

p [ ] - 4- met hyl -t hi azol - 2-yl

Wﬂm hql yrh %g%t@'ﬁ%%%n}zcyp}r%r@o 1 di ne- 1, 2-di carboxylic

aazettidleeﬂrﬁ d[eaﬁ)o{q/lb's qcitr 2aetidedl (64 2y¢r-pytyl-pyrihidin-4-yl)-4-methyl-
I thyl-th iazol -2-yl]-amdel,

(tﬁé Ei's% ie Ci/%ro pyrrolidine-1, 2-di carboxylic acid

Z%mrdethjtl-d}{r@ld|Ele-l1533@|bam}¢kyllp)ercldm dinite 1-{[4-methyl-5-(2-methyl-

%@Qﬂ&@i@éﬁg% II] a%}glyl ]-am del, WO 2009/ 080694

S Bmathfizayrialigivie1od-dicarbBkieeaies- am?ded1 -8 RerYbutgl-RRidm-4-yl)-4-
1-am de 2-{ iTg (2-tert-butyl- pyrimd

i Rethybihiazal-2rsl-Ayideth i azol - 2-yi]-anidel, (1
%@@mgthngmm.&xshoi §|c§fb9;(}hi%)é@r&iez ém?ded1 GBI EhES- 18 ingridin-2-

1-am de i sopropyl™- pyrimd
MHMWH)WINW Mil-armidelazol - 2-yl ] -amidel, 5 (1

o3 G5 AR A RUIRASsch 2T R in .
obeirriigin diny -eiinyi-thigi 24/ lydiddl net hyl - t hi azol - 2-yI | - am

i 1

(38355 hethvbpielitiop A dispibexiccid Zamide, S grisopuykpymidin-
l4-gipdcretByl{thz§l2-yIpamidey| - pyrim d

g%@-é)-rxgt)nwrrﬁ %|§<a-|1€él]§|car Oé‘ﬁhﬁ&glr?eaq_ﬂ(% t [ég%-gswl—pxrlmldm 4-yl)-4-

aﬁemyﬂthraamiwg]%nﬁdec} met hyl-5-[2- 10

(1,1,2-trimet )bpyrlmdln y{ ol -2-yl}

%nggthylcgyrroll ine- 1 ,2- dlcar oxylic acid 2-amide” 1-{[5-(2- ethyl pyrimidin-4-yl)-4-

Snétlﬁlfrt% 3,%@2 %Mﬁdé?l 3. 1. 0] hexane-1, 2 d| carboxylic acid

-am de 2-{ éi c%cl opr op

|(r‘11)2 WBWWDW@!I pe-T dlparb@whzayl% aﬂi‘id@e} {[5-(2-cyclopropyl-pyrimidin-4-
r e- 1, 2-di carboxylic acid 2-am de

(1y°r)( gne?@} E\sgézow L ]Oirh.%? y

bicyclo[2.2.1 Jhept-7-yl)-pyrimd
i (@)4-ryet}1y149wn@tl¢hye=1t23d|pa®okylmepld}2 amidge)-{[5-1%methoxymethyl-

yél’ml 131'*% ?@XJP% :yy%nﬂ §“d|mcgr boxylic acid
[ (r$—)-42—rylét)1yl4pymildhyé—-1t24d|Icar.bokyli2 Ay ld] 2-amiddel-({5-[2-(2-fluoro-phenyl)-
pyrimidin-4-yl]-4-methyl-thiazol-2-yl}-amide),
(S)-2-methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({5-[2-(2,6-dichloro-benzyl)-
pyrimidin-4-yl]-4-methyl-thiazol-2-yl}-amide),
(S)-2-methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-{[5-(2-isobutyl-pyrimidin-4-yl)-
4-methyl-thiazol-2-yl]-amide},
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(2S, 4R) - 4- Hydr oxy- pyrrolidi ne-1, 2-di carboxylic acid
2-amde 1-{[5-(2-diethylam no- pyrimd

WO 20044081694 4- et hyl -t h i azol -2-yl]-am del, PCT/EP2008/067859

(2S, 4S) - 4- Fl uoro-pyrrolidine-1, 2-di carboxylic acid
2-am de 1-{[5-(2-diethyl anm pgs 20
pyrimdin-4-yl)-4-nethyl-thiazol-2-yl]-am del,
(2S, 4R) - 4- Fl uor o- pyrrolidine-1, 2-di carboxyllc acid

I@%@g)%-r%gét}gpe@é{mhdpﬁ 1h%ggg}b2)9(¥)|o]3/%1? ag]lde 1-{[5-(2-benzyl-pyrimidin-4-
(ﬁ).4%el\4§;|m52(p_yr}r]ogm,gépe 1, 2-di carboxylic acid 2-am de

et hyl -'met h am n

%ﬁﬁ)ﬁ memyypx]rrcmdweﬂh%rriwﬁm%ylm acjd %a}m%ﬁﬁ -&é)(Z efryl-pyrimidin-4-
1, 2-di b I d 2- d
Vi (?é’_e'[@l gzoq,‘ér}r]cgrhgf}}ne i carboxylic aci am de

enz am no) pyrimd
| @SBSiG mathwbp i a2 lcatboyylc- 0 Zayde 1-{4-methyk5-(2-
0 n boxyl ic acid 2-am de
o B b A G ) L4 Fet - o
| @alméthylljyrafidided1,2-dicarboxylic acid 2-amide 1-{[5-(3-tert-butyl-phenyl)-4-

(S)-2-Met hyl - rr I i di ne-1, 2-di carboxylic acid 2-am de
%?XI ‘F‘/%Z?Pé% H@% €pyl - ani no) - 30
p()Sr)JZFWIdﬂhQI ;ﬁfrryolldlmé—1[B%thba{rlboi()hlbamld- 22 yhlidean g} methyl-5-[2-(1-methyl-

JFPQQQZ)[ flﬂl yr r|]<2) hl di Eg)\(& 2- é‘il carboxylic acid 2-am de

e@S‘)—)ﬂ'—MetﬂW—p’W]oh(ﬂlMéMm gicarbbxylic} adid nEIahMJje th{[@%@kfl(ﬂop‘rbbylﬁbyndm -4-
hyl Sﬁ/rrol i di ne-1, 2-di carboxylic acid

S Ria oot ATIORE [ oo ( oo ot gl

[ i [kt _
SRSt gttt Mg o2 heny)

(myidin-4mi-tymetpyrthigreldi-Eamide).di car boxyl ic acid 2-amide

%b%?ﬁ&ltlﬁ)rroﬁdihgﬂ §2l?iH§rbeW|ib AEMO- IR RPII B 1 B d1obltH-pyridin-4-y)-
n-4-yl]-thiazol -2-yl}-am-de),

(”Sﬁleﬂlwiml'zp’ﬂﬁf@ﬁﬁ?}dl ne- 1, 2-di carboxylic acid 2-an de

1</5( opr ogWrro?g}%l@rﬁf&éa% &Fl]%té)éd 2 amllde 1-( );4 metrrmr\{ _(?_[f (1 é'nethyl-
(Sploputybtdyyitlinglyyli-tiazal-Ae¢l-Bride)i car boxyl i ¢ aci d 2-am de

n(eSl)%AlYlgﬁgg%grroﬁdng 1(2t nggr%ogycilc acf 2- Fj'n ({eh1 {Q[Sé? |s£)prcmyl %md& -4-yl)-4-

eﬁethy(ﬁ)azal—Bylﬂ}ayildqr)yrrol | di ne-1, 2 di car boxyl ic acid

S?@ I\9I IFé}Jr |n? glc %]“Cg)r/nr égll din- 2- amlde 1-({4-methyl-5-[2-(1-
(tR_)Iu&ouEilemyt -bydl oo )it k- 4-piy-thiadoll- ﬂnyl}%-rﬂldé.’)-, di carboxylic
NS grl\%?@w &?@fﬁﬁQ% %E%r%h%\{liﬁ%%idt%lagm 449t G, 2 2 trifloro-
(ﬁ)l dim&ayiRathyl PyyrioH- 44§/|]mraazlo|2 y:ll]l @{ardbpxyl ic acid 2-amde
s s BoRily | ) B depamide  1-(e-methyk52-1-
trifluoromethyl-cyclobutyl)-pyridin-4-yl]-thiazol-2-yl}-amide),
(S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({5-[2-(1-cyano-cyclopropyl)-
pyridin-4-yl]-4-methyl-thiazol-2-yl}-amide),

(S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({5-[2-(1-cyano-cyclobutyl)-
pyridin-4-yl]-4-methyl-thiazol-2-yl}-amide),

(S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-{[5-(2-diethylamino-pyridin-4-
yh)-4-methyl-thiazol-2-yl]-amide},

(S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-{[5-(3-ethyl-3H-benzoimidazol-
5-yl)-4-methyl-thiazol-2-yl]-amide},
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(2S, 4R) - 4- Cyano- pyrrolidine-1, 2-di carboxylic acid
2-amde 1-{[5-(2-tert-butyl-pyrimdin-

wdad200bpsoé9set hyl -th i azol -2-yl]-amdel, 15 PCT/EP2008/067859

(S)-2-Methyl -pyrrolidine-1,2-di carboxylic acid 2-am de
1-{[5-(2-cycl opropyl nethyl - qgyrimd
in-4-yl)-4-methyl-th iazol-2-yl]-amdel,

(S)-2-nethyl - pyrrolldl ne-1, 2- di carboxyllc acid 2- am de

1@% é%yl?ri%rrtg Ié%ﬁuzt glCéI}%O)r(}I/hg] e(qjclld 2- aml)c/je 1 [(SnE& ?/4 methoxy phenyl)-
(R)neaglrlemy )gﬂ@hhyw mWerthtrdémzlylﬂarmU@]ar boxylic acid

phPr2niYiethi- errﬂlélggﬁ ?grgglﬁ@,qbo{qﬂlpa%qﬂ 2R bHPd&(1-(4-methoxy-phenyl)-

(@orog?&@n%ﬂ&nhbﬁ FEAR R, f‘)‘%rﬂlng ani de

butyl - pyrimd nmet h
t quatth surplidineded- dlcarboxyllc aC|d amlde 1 {[5-2/2-{1-[4-(3-d|methylam|no-

zﬁbpgxa/g'p%mP AR lefh?ﬁrp{yﬁ{nhdﬂ IrI)‘v‘ZL lneghﬂ'trﬁéid?@%' Ldigagi d

2-tert
i ($)2- Metﬁyltpwmtlcﬂwe 1t2hdlp@rb@1<yh2 Wc]i %ﬂﬁnw@l 1-(#smethyl-5-[2-(1-ds-methyl-

(BB B R BlAALoSybefgd car boxy i ¢ aci d 2-am de
t(ﬁ)@ﬂ%éthgl-gyrﬂoﬁdmede}dlcarboxyllc aC|d 2-amide 1-({4-dimethylaminomethyl-5-[2-
g@‘fé"‘%@tﬂg l&"ﬁ’@%ﬁﬂfﬂﬁ"&}r |a£o -?15%% yl\i ¢ acid 2-anide

t ($)-®gablidineth 2-dicardedylic acid 2-amide 1-({5-[2-(2-fluoro-1,1-dimethyl-ethyl)-

(S5 PeBli R Iyt conpoy! ¢ actd 2-am de

posr)44d1 Drflﬂlobd dyrtdnduaaqlz arcwbbxy?lm 884 ,2-amide 1-({4-methyl-5- [2 (1 -methyl-
yrrolidine-1,2-di carboxyl ic acid 2-amd

1cye{09rqu'>(p1/“@'m4r ylirsREEHrmide).

C@qunémpydy}mn&héﬂlmd.éa%b}ynbhé@@@ Lardidé! 1486 YRMazol-1-yl-pyridin-2-
rol i di ne- di carboxylic acid 2-am de

I b 2 aTidEb 0. 1 1. |
T
(8methyiveropyl)-ppymidil-#-oil-tiazol-2-vifFammidebxyl i ¢ aci d 2- ani de

PRy et ATRPY gt agidh g fretho
(ﬁ)enﬁx%emyll)—pprynidm-4-gll]-nendihﬁ thiazalrbykyide),aci d 2- am de
é&;f)l{zgw%t%w(@lrr]%ﬁ@ﬁ%{gg% gﬁl% g?qjdazé?r’niqg 1-[(5-{2-[2-(4-methoxy-phenyl)-
(‘S) ~dimatayiRsthy|Pyyrintidindi-yip4- h;e?th;dnmazdmmwj |arpidafi d 2- ami de

%?H\ﬁégg}pﬁg% g:}loggé/r[)oxyllc af:lld 2-amide 1-({4-methyl-5-[2-(1,1,2-
(2 deyi)ppb(rhfdm 4gl]Jﬂﬁa£oI% L &Akepxylic acid 2-am de

tert-

b@%z”cﬁ)rﬁ -d¥grery- %mtyyltwrra%ﬂ‘e 3. 2qigarheryepeid 2-amide 1-{[5-(2-tert-
butyl-pyrimidin-4-yl)-4-methyl-thiazol-2-yl]-amide},

(2S,48)-4-Fluoro-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-{[5-(2-tert-butyl-pyrimidin-
4-yl)-4-methyl-thiazol-2-yl]-amide}),

(S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({5-[2-(4-ethyl-tetrahydro-
pyran-4-yl)-pyrimidin-4-yl]-4-methyl-thiazol-2-yl}-amide),
(S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({4-methyl-5-[2-(1-phenyl-
cyclopentyl)-pyrimidin-4-yl]-thiazol-2-yl}-amide),



10

15

20

25

30

(S)-2-Methyl -pyrrolidine-1,2-dicarboxylic acid 2-am de
1-1(5-{2-[1- (4- met hoxy- phenyl )- 10

wd.200e0806b4 et hyl ] - pyri di n-4-yl }-thiazol -2-yl) - areTEP2008/067859

(S)-2-Methyl -pyrrolidine-1,2-di carboxylic acid 2-am de
1-[(5-{2-[1- (4- met hoxy- pheny}) -

cycl opropyl ] -pyridin-4-yl }-t hi azol - 2-yl') - am de],
(S)-2-Methyl -pyrrolidine-1, 2-di carboxylic acid 2-am de

;(;% {Zg\h%t%;il(pg&_n%ﬁ@ﬂ?g%glc%m|c§ﬁ¥jd%§am|df51 -({5-[2-(1,1-dimethyl-2-p-tolyl-
(eﬁhyl?-pmubmﬁl ?I?Lﬂfn"?éthﬂltlﬁiﬁzél 22ylfém@@poxyl ic acid 2-amde
nme

c@(él’”rﬁ?r”oBW9th>69mlnerwrr@h<§mq* 1%@8@@%@9@@ i) 1-{[5-(2-tert-butyl-

(@rmﬁd,g@t}hyﬁ ,T@fmm,éf&_qey%]:lanz,dg} carboxylic acid 2-anmide

t‘ﬁg tMethy-ny e '@lnﬁét%wa@pwmﬁc@ﬁramq@ 14{[@1@ -diethyigreino-pyrimidin-
ma%gﬁn}&h,ag@ - %fd@" pyrrolidine-1,2-di carboxylic

4 chloro-5-[2-(1- nethyl 20
c@&t@f%lamgthsﬂwindrmrmhqme} 1t2ndigarbpxydic peid-2aamidie) 1-{(5-12-teat-butyl-

f
C%Hﬁﬂﬁq }9114 h%ﬁ@”trﬂa}ro# 2l%JI] |89}1 .rzog} carboxylic acid
Z(Sa\-ml\dethyl-Qy(r@hdlee-ﬂ Zadntzgrrlbonyllcrwtdr@fhmlde 1-{[5-(2-isopropyl-pyrimidin-4-
am de 25
[Q)SEE%)%}&“L%?%JJ py'P%OI)l di ne- ]1 2-di carboxylic acid
22 Meth{l-gytidiee-t1; Ldityiboxy licraetdBrbmide 1-{[4-methyl-5-(2-
4. 5'1bjithiazolyl-2"-yl).-am.d .
3Pyt IR AT 98 car boxyl i ¢ aci d
Z(SZ)JIIl-MethQLI -dyfrdtidiest1; Zg?lltaldbo?yliclmtdebmldé‘L -g5[2{4-bimethylamino-
iazo tri ro ate
(AR ety BRI aci @ 2. ani de
](S[)-@aw%tﬁgﬂr-]pybﬂétl?’he‘i 2 Heéﬂbbkyllc%gld 2-amide 1-[(4-methyl-5-{2-[methyl-(1-
ithiazo

ey bR WATIOP T A biagokzybamidele. aci d

il REt 20 f hpt
[2@1521] ﬁtlh |h;fyg:§>g&| I8y @uzi bogyrlrllc'ﬁgtd %‘d§o1og4 Cr)%eéré% -5-[2-(4-methyl-
a

FOTeERD0log)- 936"7‘89'9 -4-ylf ZO' 2-yl}- amlde)
Q%%z"nﬁ%m@ Nrr‘é%lﬁe-ﬁ}ﬂ Hlejar'bgkﬁl% a%rdzz Ql‘nfb%r RABYL®R)BLifethylamino-
wrgyhgﬂmky{% t|51p|9||n 42y|] 91n)et@yhtl@|@§ol 2 yI} amide), . .
(1(_%) '[Zﬁ\/lglﬁnglt §r|of?%f1% glﬂljr I&’lglé‘rﬁ)f)é[h% a@ld@éﬁﬂf&w {5 [@-ﬁ%gprgﬁﬁ-%éiﬁyl-
yaraimohpyrinidinst-yib#-rtetay dhigrol 2-yyaridain del , 5
&é%éw%%'%rgﬁ%b%q ',j'[-gii,cgr,%;c)%yli%'a@id%%i’d’éyi-[(8-{§f(b%ir%ét%9?aﬂ1‘?no-
%thﬁ)—hﬁﬁm-hmambymhrdyi 4-y@dtrdethyl-thiazol-2-yl)-amide],
g@-?ﬁﬂgﬁ%@?@l}/l&r[o_l% qlé glcar o>:<LyI|(2: a%fdcfgr%%(ew k[g( cygobutﬂ y(rjl idin-4-
yh)-4-methyl-thiazol-2-yl]-amide},
(2S,4R)-4-Dimethylamino-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-{[5-(2-isopropyl-
pyrimidin-4-yl)-4-methyl-thiazol-2-yl]-amide},
(S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({5-[2-((S)-3-dimethylamino-
pyrrolidin-1-yl)-pyrimidin-4-yl]-4-methyl-thiazol-2-yl}-amide),
(S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-{[5-(2-azetidin-1-yl-pyrimidin-
4-yl)-4-methyl-thiazol-2-yl]-amide},
(2S,4S)-4-Fluoro-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-{[5-(2-isopropyl-pyrimidin-
4-yl)-4-methyl-thiazol-2-yl]-amide},



10

15

20

25

30

-(2-methyl -1
H i m dazol -4-yl)-[4,5" ] bithiazolyl-2"-yl]-am del,

w@ B)ooasdekt hyl - pyrrol i di ne-1, 2-di carboxyl i ¢ aci BCREP20DgI@67859

1-[(2-cycl opropyl am no-4'- 10

met hyl -[4, 5" ] bithiazolyl-2_4y54)-am de],

(S) 2-Met hyl - pyrrolidine-1, 2-di carboxylic acid 2-am de
[ (2-di met hyl ami no-4' - met hyl -

(gﬁ% vy Pepgslt aihtrner 5 et aingni d-amie2I5a g buty:
1py{r|h2d|(13f }ﬂ?@-ﬁ’%‘t@ﬂ%l@i&Q 3148, 3

4' -meth (})b'th'aw'd)éq %;( - am de}
(@% %)%ﬁFﬁrgwkﬁ‘g)?@oﬂ lhexanerl.2- aé%ﬁxbj $4id d- %ﬂ%lzzﬂ%%'é‘éompy'
Aeln(rﬁdlﬁh -4 %eTWW—ttmﬁo'l 2)y|] aml(cjje

bi t'hl azo
(@53 Eﬁé)r?eﬁhafbch@h?’dl @]Hﬁ*ﬂ?eﬂ %-ddiaétéﬂxbjhﬁ(%"ﬂ d-ameifel 2454 de

R i e e A D

(&8, 5B)f2eﬁtﬁybwm10[|801l G)]demf\eﬂ zmmmwd d- aamﬁ@zzisa@rla@outyl-

1‘2‘%'5“4‘1'{‘“5”@(: 3@910'%233 )2 ]4ar%'d?}b| thiazolyl-2'-yl]-am de

| (1S,5RKL-AR)-bity¢HydrioXhexaner bRidiianzoxyliQadd ¢ santide 2H{4emethyl-5-[2-
St R TR B0 Bl ey

(zs 5R9)2-Az Hpidy caB- pdlhexdried] Eei-lc]a,rtﬁ)xgillc:amdbo;a]ﬂnde 24[5-@-

R BV e A BE AR egided i ey, 25

(($$,24|W)zth§u @mas&d.hyham.narbpyynb@lcldcn aeidk, 12({64[2@7 byl i c

I(ﬁ? az‘l]h%ﬂt 2y(5|tér]e|(5nt’1 4 ﬂ]txlmethyl thlazol¥ yI} aml eJ bi th
(@s 445’)4 Hy@bmebvywdnambmmmrwxylw aut adnigh caABXdidth@amino-

SRy 2t 1l ta70k 2 hase8k azol v1 - 2° - y1 1 - ami det
(28, 4¢§)¢ Ay@bﬂgﬁb dlamenpzawamixymi &,% d.afnidé ¢3sD@Xéth@amino-

tert
Ry B TSI - an de]
(28, 4(5?4’ ﬁugorﬁlrrw&ﬁgh@dl@%!(bb%blfc(gc%ez ém‘l?ded1 481y gmino-

ﬁélltrlﬁwméy)d] ‘&)ﬁlﬁﬂWbla{Cﬂ-ZM]}ﬂ:ﬁhlﬂﬁ} azolyl -2' -yl ]-ami del,

(1(_§F %)%EI?%L U% o': @!nl_aﬂ"sit‘ E§%[b%xﬂ'c%{M§W|d €1 %[8'(‘21 d?e't%rqﬁo-

[ yrisriqibideH)-grwitiyi-titazoH2yyleamide],, WO 2009/ 080694

() REPRFOTRE S 2-AbTpons age 2mise HE G T o>
1p){r|[rrﬂd|n-r4e3tl]q§l-meﬂ]yl -thiazol-2-yl}-amide),

y(i(sj;} 2t / I lgllupg/rrr% in X@%%bo %lc%\é é{% rgtd% i &bt[f I(l:‘;ﬂezn%ylyethy% -amino)-
1p>@ﬂrh@neﬂnﬁ}-4l n%ﬂd,ll-ﬁ&amzw}kamlae))d 1 -amide 2-[(2
(S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-{[5-(2-imidazol-1-yl-pyrimidin-
4-yl)-4-methyl-thiazol-2-yl]-amide},

(S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({5-[2-(ethyl-propyl-amino)-
pyrimidin-4-yl]-4-methyl-thiazol-2-yl}-amide),
(S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-[(5-{2-[ethyl-(2-methoxy-
ethyl)-amino]-pyrimidin-4-yl}-4-methyl-thiazol-2-yl)-amide],
(S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({4-methyl-5-[2-(2-methyl-
imidazol-1-yl)-pyrimidin-4-yl]-thiazol-2-yl}-amide),
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-tert-butyl-4'"-nmethyl-[4,5 ]bithiazolyl-2"-yl)-amde],
5 (1 S, 5R)-2-Aza-bicycl of 3.

wd. 2@plgoeane- 1, 2- di carboxylic acid 1 -ani de 2-[BQI/EP2008/067859

-cycl obutyl -4'-nmethyl -[4,5 ] bithiazolyl-2"-yl)-amde],
(S)-2-Methyl -pyrrolidine-1, 2ggli car boxylic acid 2-am de
1-{[2-(1-ethyl-

propyl)-4'-nethyl - [45]b|th|azolyl 2 -yl ]-am del, (1
1(83—.#M%th92 ay[rrg)lll(g%g |102[ glcarb yr?l?;)é%%ez amlde 1 f{?rn?eot%(%lé [% -(1 methyl-
&ybro@trdwl gyhmmm DEYE thlﬂ%lfw*l}érﬁld%)] bi t hi azol yl -2’ yl ] a

pyrrolidine-1, 2-dicarboxylic acid
Z(SéﬁfM@th_y_l p[y(r@l@p@,-étqqypgrboxyhc acid 2-amide 1-({4-methyl-5-[2- (CIS 2 -methyl-

mgﬁsdwlpyﬂmmawlm.béo@ Jlgértnme?ZO' yl-2"-yl)-am de],
- 2- yrrol’idine-1,2-di carboxylic acid 2- am de
1(5[)-(22\/I@tpglmyrﬁr|og@ne 1,2- dlcarboxyllc acid 2-amide 1-({4-methyl-5-[2-(trans-2-

{@%&h%crog)ﬁ%gﬂwyh o[né‘@l]hﬁ.&&-zgﬁ %|d’e§ -yl) -ami de].

for mul according to any one
ofR)erBenmayl-gyrealidine- 1. 2rdicedexylisrasico?-amide piiar(Aderébutytpyringidin-4-

e‘?@l |a°‘?th2 J]OJrﬁrH }as a pharmaceutical. 9. A

ﬁ'p ornu according to any one of

c(IR312nIEIrrIBtmybarr7nnothHyr E}Gfr(ﬂldlnm‘loi dicarboR@liquvit Pracddd 1 €[@HRytert-
I har maceutical, in

par?pp&ﬂ% aJI) ét Fﬂ%ﬁm thlao{ol H%ﬁ-a%ﬁdeg

use I'n € Of 'hore
plso-2athi/leyriotidis &1 (-didatbbxdis e citetbmtded! - b$ 24k éslimdiByl-propyl)-

Use. of. 0 of f | a I, according to any one of

c‘?yé'i%'n%'ﬁ]gr%e% gtrf'?zé)é gu%ﬂ‘ 8?) i n pharmaceutically

G(QSGQR)abC?ar&ﬁb)trrcﬂldihm1 Iﬂrcaimyltcrabai genﬁdegi é[er(e -t@t-b 0y -Byrimidin-

2 0S t [ i to]  3-Kkinase nediate i seases.

gy'egﬁﬁgtgﬁ tb 'r%iﬁ'ﬁﬁ » fornula | according to any

Oﬁﬁ-ZQ‘ﬂetﬁkll%W@h&né-ﬂ 2Ldichmokylie&cfdor-mile 1- %[B—(Z ci/]clopropylmethyl-
rmaceutically acceptable salt form ftor t

n%'ﬂf"éiﬁl“wf')é"' HretyHEEndRMifsk the treatment of one
%)%&h?ltt%ﬁ&héihéQ}’i Ul@%bhﬂﬂc 23idk2-BRRR ffﬁgi(@-fdgﬂart -butyl-pyrimidin-4-

di Seases A nethod Tor the treatnent of

pHb&pIeatdya7a8silltasmidal ki nase nmedi at ed di sease
C(‘Pi'mrﬂ/léﬂhegyrﬁ&ﬁylsﬁy%hd?ﬁe q%l@érﬁ&ﬁnlb %9|dt23aﬂlo%l"1b{[§‘(‘é térf‘butyl-

need thereof a therapeutically fective anount of
clmigudind-dr4+-nsthlitiazol 2adlaradely to any one of clains 1

S lne Ry B R aeP B ERa 0t G g g Ty ety

Ahjpiaak2ri¢-emidedal conposition conprl sing a
B2 ARl AP P o

f pyeienidiordny| p4-methyl- thlazol 2-yll-amide},

(S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-{[5-(2-tert-butyl-pyridin-4-yl)-
thiazol-2-yl]-amide},

(S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-{[5-(2-cyclobutyl-pyridin-4-yl)-
thiazol-2-yl]-amide},

(S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({5-[2-(1-methyl-cyclopropyl)-
pyridin-4-yl]-thiazol-2-yl}-amide),

(S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({5-[2-(1-trifluoromethyl-
cyclopropyl)-pyridin-4-yl]-thiazol-2-yl}-amide),

(S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({5-[2-(2,2,2-trifluoro-1,1-
dimethyl-ethyl)-pyridin-4-yl]-thiazol-2-yl}-amide),
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pharmaceutically acceptable salt form as active
ingredient; one or nore 5 pharnmaceutically acceptable

wexmepswm s. 14. A conbi ned pharmaceuti cal conpOBEP10081067859

adapted for sinultaneous or sequenti al

adm ni stration, conprising.agdherapeutically effective
anount of a conpound of fornula | according to any
one of clains 1 to 7 in free formor in

utlca 10 acceptable s
PRSI By sl ‘}lx%”ﬁf?e@{;?r Bt & )28 e 1off5-etarfluoromethy-
C@éhﬂbﬂ@t)l@ﬂdmﬂﬁyll—fh%z%l Z?Q%n%e)fmf e pharmaceutical ly
accept abl e excepl ent s. A phar maceuti cal

c@&r&d@ﬁ“v'&wr@&%? dingicebowligi Aeid 32 gmide coHBizEtmethy-cyclobutyl)

PHRG| ? tHigR)-2-yposma@s), tion according to claim14 for
use in e treatment of a Protein tyrosine ki nase 15

nSohiZaYlelaylrysreddiae-1ihdiganboxyigl 2aid 2-3nige phibi(@ryiathbamipetpyridin-4-
%}(ﬂh 5{32?@%?(5 d disease. 16. A process for the

ctu " conpound of the fornmula | according
t (&)-@rljletbylepysiolidine-dizdicaropyylic coagidi si Zrgmideact i1R{p-3-tert-butyl-3H-
C f =for L R2 m nH N2 N2 O(lIIl)
2 \Aﬁ@ﬂgﬂ%l 5ﬁ@tmé @tél &H{ \e}are as defined in any one
O(B)QI-MGN’IBl dyriobdibe-163-dihanbowylichacd 262Hm1}deuhﬂ51§2 [ -Gr-meth@xy-phenyl)-

Irﬁ%tsyl @?I]El)gd m§ Fscl)‘rrf azot‘ﬁ%ll)%% ﬁl n the substituents

are a alrr51t05andR3may
a(<$d-|2t+l‘1/lemall-dyyrohmpe-éSZednbarﬁbk)Olboamd 12-drhide pt-g5€n{ L (bfetoxy-phenyl)-

pelobiaidAdE dovbisE6h8bsated peri epzoos) 067850

- (B832-Methy RS/ rislidin ERG-diGarboxylic acid 2-amide 1-({5-[2-(1-ds-methyl-cyclobutyl)-
pyridin-4-yl]-thiazol-2-yl}-amide),

(S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({4-ds-methyl-5-[2-(1-methyl-
cyclopropyl)-pyridin-4-yl]-thiazol-2-yl}-amide),

(S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({4-ds-methyl-5-[2-(2,2,2-
trifluoro-1,1-dimethyl-ethyl)-pyridin-4-yl]-thiazol-2-yl}-amide),
(S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-({4-chloro-5-[2-(1-methyl-
cyclopropyl)-pyridin-4-yl]-thiazol-2-yl}-amide).

A compound of formula | selected from,
(2S,4R)-4-hydroxy-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-[(2-tert-butyl-4'-methyl-
[4,5'bithiazolyl-2'-yl)-amide],

(2S,48)-4-hydroxy-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-[(2-tert-butyl-4'-methyl-
[4,5bithiazolyl-2'-yl)-amide],

(2S,38)-3-hydroxy-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-[(2-tert-butyl-4'-methyl-
[4,5"bithiazolyl-2'-yl)-amide] triflouroacetate,

(S)-2-methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-[(2-tert-butyl-4'-methyl-
[4,5'bithiazolyl-2'-yl)-amide],

(2S,3S)-3-methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-[(2-tert-butyl-4'-methyl-
[4,5'bithiazolyl-2'-yl)-amide],
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Rl (1118) wherein Rl is as defined any one of clains 1
to 5; RGrepresents a reactive group (such as

wo pdodagwbd/| car bonyl ) and R3 is as defined any PCEEP{008/067859

claims 1 to 5 an may additionally represent Chloro,
("method B"), 5 in each casggpptionally in the
presence of a diluent and optionally in the presence
of a reaction aid and optionally recovering t he

(BRI B0 dgVeainaha Spbraliapp) Zmier s ebus4-methyk
c[qrgqgmngzdpﬁ ok p@aﬁmequl a | obtainable according to

or method B into a different conpound of the

f@aﬁtmgthxl Py&ioldine-1efigaiborvig asid 2-amide Hrilheetoy3-(Ryridig-3-
gmﬁ%?fh 5)]:?&5'%90@02 g/’ﬂla%lée' nto a different salt

ereo nverting an obtainable free
c(@r)ﬁd\dﬁtdjyldﬁymoh@n%dr%@lb@rbpxyhma@lda’z gaide t-Hadedimetayld/ or

PP Rl | Sorer of 5 corpaund of the

i SozeYisthplifpyrioddihet! fAitliaarboxylic acid 2-amide 1-{[4'-methyl-2
-(2-methyl-1H-imidazol-4-yl)-[4,5"bithiazolyl-2'-y[]-amide},
(S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-[(2-cyclopropyl amino-4'-
methyl-[4,5"|bithiazolyl-2'-yl)-amide],

(S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-[(2-dimethylamino-4'-methyl-
[4,5'bithiazolyl-2'-yl)-amide],

(S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-{[2-(3-aza-bicyclo[3.2.2]non-3-
y)-4'-methyl-[4,5"bithiazolyl-2'-yl]-amide},

(S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-[(2-ethyl-4'-methyl-
[4,5'bithiazolyl-2'-yl)-amide],

(S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-[(4"-methyl-2
-pyridin-3-yl-[4,5"bithiazolyl-2'-yl)-amide],

(S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-{[4"-methyl-2
-(1-methyl-cyclopropyl)-[4,5']bithiazolyl-2'-yl]-amide},
(2S,4R)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-{[4"-methyl-2-(1-methyl-
cyclopropyl)-[4,5"bithiazolyl-2'-yl]-amide},
(2S,4S)-4-Hydroxy-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-{[4'-methyl-2-(1-methyl-
cyclopropyl)-[4,5']bithiazolyl-2'-yl]-amide},
(2S,4R)-4-Dimethylamino-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-[(2-tert-butyl-4'-
methyl-[4,5"bithiazolyl-2'-yl)-amide],
(2S,4R)-4-Dimethylamino-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-{[4'-methyl-2-(1-
methyl-cyclopropyl)-[4,5'bithiazolyl-2'-yl]-amide},
(2S,4S)-4-Dimethylamino-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-[(2-tert-butyl-4'-
methyl-[4,5"|bithiazolyl-2'-yl)-amide],
(2S,4S)-4-Dimethylamino-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-{[4-methyl-2-(1-
methyl-cyclopropyl)-[4,5'bithiazolyl-2'-yl]-amide},
(S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-[(2-cyclobutyl-4'-methyl-
[4,5"]bithiazolyl-2'-yl)-amide],
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(S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-{[4"-methyl-2
-(1-trifluoromethyl-cyclopropyl)-[4,5']bithiazolyl-2'-yl]-amide},
(1S,5R)-2-Aza-bicyclo[3.1.0]hexane-1,2-dicarboxylic acid 1-amide 2-[(2
-tert-butyl-4'-methyl-[4,5']bithiazolyl-2'-yl)}-amide],
(1S,5R)-2-Aza-bicyclo[3.1.0]hexane-1,2-dicarboxylic acid 1-amide 2-[(2
-cyclobutyl-4'-methyl-[4,5]bithiazolyl-2'-yl)-amide],
(S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-{[2-(1-ethyl-
propyl)-4'-methyl-[4,5']bithiazolyl-2'-yl]-amide},
(1S,5R)-2-Aza-bicyclo[3.1.0]hexane-1,2-dicarboxylic acid 1-amide 2-{[2
-(1-ethyl-propyl)-4'-methyl-[4,5"bithiazolyl-2'-yl]-amide},
(S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-[(2-dimethyla
minomethyl-4'-methyl-[4,5']bithiazolyl-2'-yl)}-amide],
(S)-2-Methyl-pyrrolidine-1,2-dicarboxylic acid 2-amide 1-[(2-cycloprop
ylmethyl-4'-methyl-[4,5"|bithiazolyl-2'-yl)-amide].

A compound of the formula | according to any one of claims 1 to 7, in free form or in

pharmaceutically acceptable salt form, as a pharmaceutical.

A compound of the formula | according to any one of claims 1 to 7, in free form or in
pharmaceutically acceptable salt form, for use as pharmaceutical, in particular for the

use in one or more phosphatidylinositol 3-kinase mediated diseases.

Use of a compound of formula | according to any one of claims 1 to 7, in free form or
in pharmaceutically acceptable salt form, for the treatment of one or more

phosphatidylinositol 3-kinase mediated diseases.

Use of a compound of formula | according to any one of claims 1 to 7, in free form or
in pharmaceutically acceptable salt form, for the manufacture of a medicament for the

treatment of one or more phosphatidylinositol 3-kinase mediated diseases.

A method for the treatment of a phosphatidylinositol 3-kinase mediated disease
comprising the step of administering to a subject in need thereof a therapeutically
effective amount of a compound of formula | according to any one of claims 1 to 7, in

free form or in pharmaceutically acceptable salt form.
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A pharmaceutical composition comprising a therapeutically effective amount of a
compound of formula | according to any one of claims 1 to 7, in free form or in
pharmaceutically acceptable salt form, as active ingredient; one or more

pharmaceutically acceptable excepients.

A combined pharmaceutical composition, adapted for simultaneous or sequential
administration, comprising a therapeutically effective amount of a compound of
formula | according to any one of claims 1 to 7 in free form or in pharmaceutically
acceptable salt form; therapeutically effective amount(s) of one or more combination

partners; one or more pharmaceutically acceptable excepients.

A pharmaceutical composition according to claim 13 or a combined pharmaceutical
composition according to claim 14 for use in the treatment of a Protein tyrosine kinase

mediated disease, in particular a phosphatidylinositol 3-kinase mediated disease.

A process for the manufacture of a compound of the formula | according to any one of

claims 1 to 7 comprising reacting a compound of formula Il
R2
(Pn/\/ m
_N
2

NH,,
0 (I1)

wherein the substituents are as defined in any one of claims 1 to 5, either with a

H

compound of formula IlIA

|
R3 N N
\ ~
s
R’ (I11A)

wherein the substituents are as defined any one of claims 1 to 5 and R® may
additionally represent Chloro, in the presence of an activating agent (“method A”) or

with a compound of formula IIIB
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i
3 N
R \ \>/N\RG
s
R’ (11B)

wherein R is as defined any one of claims 1 to 5; RG represents a reactive group
(such as imidazolylcarbonyl) and R’ is as defined any one of claims 1 to 5 an may

additionally represent Chloro, (“method B”),

in each case optionally in the presence of a diluent and optionally in the presence of a

reaction aid and

optionally recovering the resulting compound of formula | in free form or in form of a

salt and,

optionally converting a compound of the formula | obtainable according to method A
or method B into a different compound of the formula |, and/or converting an
obtainable salt of a compound of the formula I into a different salt thereof, and/or
converting an obtainable free compound of the formula | into a salt thereof, and/or
separating an obtainable isomer of a compound of the formula | from one or more

different obtainable isomers of the formula |I.



