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WO 2009/ 132980PCT/ EP2009/ 054638 PYRI M DI NYL PYRI DONE
I NHI BI TORS OF JNK. This invention relates generally to
wo b@ofismBas of nedicinal chem stry and treat nePtT/@P2009/054638
i nflammatory di sorders. More particularly, the
invention relates to pyrimdinyl pyridone inhibitors
of .INK, nethods and fornulations for inhibiting .INK
and treating | NK-nedi ated disorders, and the like. 5
.INK The c-Jun N-term nal Kkinases (JNKs) are menbers
of mtogen-activated protein kinase famly along with
p38 and extR¥RIMIDINYLrPERIPONE NHBITORRIOKI NG es ( ERKS) .
Three distinct genes (jnkl, jnk2 and jnk3) encoding 10
splice variants have been identified. JNKI and JNK2
are expressed in a wde variety of tissues, whereas
JNK3 is mainly expressed in neurons, and to a | esser
Thexineation melheapdneantie to eetfidds dfarddeiml ofiemibtKarfdatrdatriyena b

i OGLI S Y UeAl{ R SR s BRP g pyidone

inkibid® bt 1NAE, M&hbdsaa%de&mﬂammr%m@lhﬁgmﬁ%nd 8&ing INK-mediated
activation of INKs is nediated by its upstream k| nases,

¢$Kmﬂsaﬂ®ﬂwﬂkﬁ vi a dual phosphoryl ation of Thr-183 and
N5 RO D00, A B S8 s
faﬂdEE}(Klbng mithl}ﬁ&&ﬂd e;dmbelmiarrs%mbmgulatw kénakesr(ARIKs§ t Thireid distinct

and,. J arc t ext ecfc of |
el P BBR] E5isting 0 pURaTAGE AR PEROERTEL. INK1 and
INK2ORa bk ek s 6P \ﬁ?ﬂe Q/@ﬁlét? bmlﬁﬁesﬁbuhéﬂeﬂsi AN K@fﬁﬁ@ﬁﬁ@t&pr@ﬁsed in
t he ki nase cascade i; use of scaffold proteins calle

NeUoRK-ANALR? lester AYeRribhedrhand tovgs MemkerbeldiNks heuly aro activated by
pr? nﬁy P{n[ig?&ryt g{bﬁq e? Ll?c% a's 'ﬂl 1{ ?%P’gtrfe{c?)& o -E"I\ﬁelxgand interleukin-1p (IL-

uncti ons OSI S an SUI‘V val

1 ppheseimaK )éhatdmn&m e8dshdsC Theb&tvabbest JNmsclls btdﬂdﬁa@:d by its upstream
transcription factors such as c-Jun, the con%onent of

kingses, YHEISH angt M hvie quabahosphosylptjon efrfchrd§3 ATEFyr- K. iehas been
A N Gy i P
MEE&H aanil M KK 4 adependimg umen thméﬁtamiatlmuy andre¢1hibayicbatext. The

sease we er.. eunpt oi d
so iR IR R PR SR o R s GGt gBh € empten
coffaaiRchelipkednPyn&iy SMhekinadel oam?iﬂé b@ﬁslef stdfd1d piokdirs. called INK-
In addition to the joint swelling and paln caused b

inferEBEPTOfSa YRS Gy Prchskayn ot InRRrtERpleh nsinflammation, T cell

ﬁlﬁbtfohﬁbgﬂtbfsﬁj@&ﬂedeﬁﬁlagﬁﬁ{nlvhlt@ﬂh%% n%‘lﬁfng‘%ﬁ@@ﬁ@s@)@ﬁiates including
def ormat’i on. Sever al I nes “of

trapmmau &cags» swh aandulgelnﬁe@qnmooevntdé agEvaton peedinl (étPlhfamﬂy, and

AP BT balTRER PR TR VRN TR R ERE By BRlgpaig or e

is BAievEd fote, andinpoitama hqeab)dnhs\lratnl dufoidinunt hKﬂm&atdgt, actaddli¢,n
both human arthritic SJ/ 07.08.2008 WO

neYriREI PRSP LB FPW54638 - 2- joints from RA

RIRGa R StRRT (KQ? RNt sy%fn‘ﬂf eluttdlﬁnmfﬁb QisSask CAMMARZRIby chronic
nodel s of arthritis. dition, inhibition of INK

inBaruingtéaan grihdipings| Ie@ﬂdmén tq MK]mmmeiltn«gragd bhio ckesgd by the

. i.nf r n d

1n§{/n%%1€blolaf3§|j§ge 9 IPrfToasg% lga@g uﬁ‘ﬁ%}tw \ﬁeﬁog) cté% te&ﬂlg J&np &Ja%ge and

deforatiéa rﬂdvyl;al Huehgiof b&hpﬂhmg)phaﬁﬁa(tdk@1m hmbgenvm e\InMﬁce in cellular
inhibitors in rats wt uvant arthritis or

anghapgna)ofels sironghesoeesit éafe&wra ARd apogieResq .t%wvated INK in the
paﬁfog&r%@fs %@RJA‘)'thsﬁ aBﬁ&fﬁaﬂ%bﬁﬁ&ltdeNI@s!{}Qs &it@ddfih ‘Béﬂitﬂu}han arthritic
uced paw swel|ing by inhibiting cytokine and

SJ(:@TO&@Q%ase expression. Asthma is a chronic

i nflammat ory di sease of airways, characterized by the

presence of a cellular inflammtory process and by

bronchi al hyper-responsi veness associated with

structural changes of the airways. This disorder has

been shomn to be drlven by nmany ceII 10 ‘types in the

e g,
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25 substrate-1 (IRS-1) at Ser307, therefore
contributes to insulin resistance and gl ucose

wo odoenzesse. Conpel ling genetic evidence cane fPOIEP2009/054638
el egant ani mal nodel studies using jnk-/- nice crossed
with either genetic (ob/ob) gpese mce or dietary
obese m ce. Loss of JNKI (NK1-/~), but not JNK2

joitsrfond BAspagipmk 2nd m)ﬁl@ntpanrtbtle@: foands ﬁb@%lmlcmdfelsmﬁabkmlgs In

I L
oS DB AT SR TR PR LIRS AR o
cyth&imR siid BINeRl ptodectpatie htunan syambiotytys, @facrophiges afd Bintphbcytes.
in the treatnment of obesity/t 2 di abet es.

Impetii et ERT P Tdh Seepelye J@%eﬂlﬂé&gorwnzrﬁfé iWitbradiuvepggythritis or in
micahith R PAbeR-it OBl d A0t R HOKR Bl Solebltd i &S8Sdestruction and

characterized by synaptic |oss, neuronal atrophy and
Slgﬂleﬁ;tahtly RidacedimiN speellingay inkibiting gytpbmc agdipollpgenagaexnpession.

ARy R DB i e AR ) ek bR &8 bfesdles of o

ce Bt iyt i Matoey pronsss amﬂbyrbtﬂohcmhlelypawremlswamsi adsbcnasd w1th

SRTEL SRPEOR B Bross] ARSI B LSt a A pgany cell
typds MhBRIrRAYY, IR T [)Qgﬁfc‘) yted, 3bdiInspRas, RS AR v BEpHils QY
odeg

ani ml nodel's of neur enerative di seases. For
cpihedightadls. INKp baeinasgrisys MecIinKe thesansude taggetsefar asthmyased upon

B PRSP AL LG AL RO LSTIS s geniscants

blqudpd RAQ\)TES’IpI’odhEtlbm fleattivaod ebmaf aiAlyi Smnhmledellsy More importantly, the

JN%E% llltglﬁ%pg%&} %‘gﬂ%& rerlle}r) hsélg‘%%l{i }(f)?{t] 985 li%\é&{]e:.pggdgﬁﬁ fﬁ,&‘ihelr abilities to
redRe et1ful&fin fARafi P T aiBelR1oh, hypeiapaivehas RhRotidscinstoliferation,

phospho- JNKs were observed concomtantly with the

ang dgF priegdrction] Therspbpervaipam snageimpentant ol esraffTRIKs g thejafirgic
0 i.at: f
iR BB Bty RERLAEE ith B oS AT Therofore
blddRIdR- ofd thiKadatigtity [sMipeqted]uorbeé)ﬂniefrmé [ﬁ@rshae aczttmmatdf esthma.
fo e. bl ocki hg .neur gnal e

g BaEaRle i e Gs A ra el i Smsigaedhy insulin
reditEe Ah€ inStilirDderekibal URAmidnt & AeauTBbBehexid Lot R¥¢1Gh flafamation and

mce deficient. in JNK3, but not JNK1 or JNK2, were
abpesgiab fipidimatebokisspsocisdavithyexidativg saess e K gt bgen reported that INK

|

ocR N SR G e B RO R M B B e dbr o ERRy dipberic
copditipnso tzmtllvemqryqf tanI Nigpathvan by pmdaaematoj:ﬁ cytpkinescandrpixglative

condi t Taken .t oget her
g e hgy PRRCES G bR nge ™ SRR R i bs aosener
subiteeas AR Sa9208¢rdl aBertiotdiconaibuanad inselid redieahe and glucose tolerance.
Uncontrol | ed cellulazdggomﬁh proliferation and

ComRgHENg E5ACtR OHIFnGH sanedERm slgai erin Rglelgankissiismednld mise
crdsQ&1 @915 BRer 8P it (Wbb)%@&tmfc@ %PH&ar};r BiSese hN% SR8 INK1(NK17),
transduction pathway may not act exclusively in
buapadiNESi fonctions tjakdiodprotelkd abesevaire framl body grigs. tivoreead steady-
stat‘?e fevvlglgf 85 1)({] BedsgS %rdtdeg FQS%g BlaSI[EQ | 4su9111 Fevelts oTﬁ? Qtsjr’udpelgt ©
2 cel ar osutvival specitic cancCer types Such
deﬁ&ngfalte&ll thé poveritial atility BEII.NKBiJhlbm&nﬁ thertreatndat of obesity/type 2 diabetes.
| ynphobl asts, In the case of jal tunoprs, anc
Noykpepperadie eSS, D @e%ﬁhqllﬁleﬁgﬁé@b%’ar&(ﬂ]éow f%ébr dkﬁ%éﬂkﬁ are
CTIIS}' HR&asW%a%&rm&Pﬁy SAgptd 1@@8&&&6&%@ atﬁ)}gh)!/@ﬁﬁ' Qg’zltﬁls'f% JN K pathway
CL- ABL was shown t0 activafe t at hway which in
leqdmgwto Gpup egfiNatipe Hasdhepr ssyron pdﬁy wssal aqi@ pt apoptosis of isplated
gene. Interestingly, the nulti- 25 drug resistance and
hyper-proliferation seen in treatnment-refractory AWML
(acute nyeloid | eukem a) patients has been causally
linked to the sustained .INK activity present in these
AML sanpl es. Activation of .INKin |eukemc cells
resulted in induced expression of efflux punps such as
ndr | and NRPl respon3|ble for nultldrug reS|stance

r'Y o o o o " o o oy
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30 glutanyl cysteine synthase were al so upregul ated by

the activated .INK pathway. Accordingly, .INK
woreeui130980 s are useful in treating a variety OPCI/EP2009/054638

di seases and/or conditions. The rol e of

cyclin-dependent kinases ("cdks") in the regulation of

cellular proliferation is well established. There is
prmarxexmblryshiaelemodg/artdfmulitipbmtlmnel ogHllingkatpiongndusgongien wiriety of

.CO u 32980PCT/ ER2009/,054
soff T BB g R LR R et R AR A bior odent
brﬁﬁ séutibhs @orled fremadninigl métEls&rfauﬁﬂodeg?cgeratlﬁe disases. Fofexample,
. Lukas et al Nat ure ((1995) 79:573-82; J.R._ Nevins,
m@%@S@%E@SpH@@E@ it dptegtedgn the fest-mprigra praggs fromghe AD patients.

Acfﬁ%?gl%%é‘t@(g%f gfg%(_g%ﬁ)mtgﬁ» p%%flgeg’(g P31 }%pt-@mneche ﬁJdent n%lf‘eglggﬁﬁ induced

by(Br@8ylpidarptidd atmgniSahtion Wente@hlyfsmqjau)neﬁt Q_fggmapmg ngastl(atyd In the
J. .S I [ Scj. Bull. (1
on B bR PR O basy Bl Y s bRk SLRar iy wer

obStt@BdoatbhitagieWith thBaburai L cels@dal. Adenbhial tgeRatim Rl 0OfNK
di sease processes which feature abnormal cellul ar

inkyPiil REPIEIFEHP alsPPHARIERS SHHENB ChBYCCAlFRUaiddIchndprgt impairment by
1nlgb§19% A S h RGN R Jﬁﬁa arffd'H s@ a+tﬂffa* L8R Hi6ckShg neuronal

eni gn prostate hypérplasia, adenonauosi s,
cep dbe}tp osihs sutseutionigrhriordditisn.sp tlwtdnandsmidet ofSsehemic stroke induced
hrif.i

byt PR e iR frios ™ eliehl NIRRT IFRLRe P avrg paistant o

kalnid &6d (g@lﬂéﬂaate Yédeplor hgtn@etiedisted kéialrtl 0F R@wonal HéhﬂUtThese data
limtation, herpesvirus, poxvirus, Epstejn-Barr

sugga LYK way wrinhtiTep s bE-fopelpemyte qxemrgm%@a ARPYt component
in ?s%ﬁé}ﬁl'ctcb%m&fso FriaR&H t%gethé}f &ﬁmte%ey esqh% PASE)s attractive

neur od egener ative or ders I ncl u
tarigetrfor mpltiphe, CINS divedsapasseciaicd wath el):uroaati@ell death.

USRS ERGhAL DY R, PRI BRRTT G B e Mt dbafaee
an@iogm@fs &&d to ﬂﬁlfﬁ@hatlﬂu €k Agnaat fuaiRy , TIRNINIC dpedd trahsduction

USRSt At 0 A0S, ASRECL LS. 0L <2l o BI85

activation has recently been implicated to contribute to the cellular survival of specific cancer
types such as glial tumors and BCL-ABL transformed B lymphoblasts. In the case of glial
tumors, enhanced JNK/AP1 activity was seen in most of the primary brain tumor samples.
For the transformed B lymphoblasts, BCL-ABL was shown to activate the JNK pathway
which in turn up-regulated expression of anti-apoptotic bcl-2 gene. Interestingly, the multi-
drug resistance and hyper-proliferation seen in treatment-refractory AML (acute myeloid
leukemia) patients has been causally linked to the sustained JNK activity present in these
AML samples. Activation of JNK in leukemic cells resulted in induced expression of efflux
pumps such as mdrl and MRP1 responsible for multidrug resistance. Also, genes with a
survival benefit in response to oxidative stress including glutathione-S-transferase n and y-
glutamyl cysteine synthase were also upregulated by the activated JNK pathway.
Accordingly, JINK modulators are useful in treating a variety of diseases and/or conditions.
The role of cyclin-dependent kinases (“cdks”) in the regulation of cellular proliferation is

well established. There is an extensive body of literature validating the use of compounds
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/ NNNO H R1 2 1 including enantioners,
di astereoners, racem c m xtures and pharnaceutically
waecwensmkl e salts thereof, wherein: 20 R is RPEI/BP2009/054638
Rib; Rrais H halo, acyl, |lower alkyl, |ower
hal oal kyl, |ower alkoxy, -CN, or -OH Ribis
cycl oal kyl, heterocycl oal kyl ,” or phenyl, optionally
that aridglbik ta(gemm\ﬂilet Gdlgingdb2 and Cdk Rpighways as anti- proliferative therapeutic

o017 3sE P ok T R O Gt Lo T8y 3Pk M 5P K092

25814Ry129: 1 OWEim dret. QMOBCMknogerM/QQS)aBKZD(S/S SCWCT@[&|ele,,Oncogene
het er ocyc| oal or heteroarﬁ y
7 g‘ell MO Physiol.)

heny|
(1B s o bRt orrindy EREAT| S
L94:i‘§t©@9thﬁfﬁ I!%hg doab., VB). Bei. 1BV 989 il 541200 RibiloRV&cellular

koxy, or
prohferatlon act as reversible cytostatic agents that are useful in the treatment of disease

processes which feature abnormal cellular growth, such as cancers and other cell proliferative
disorders including, for example inflammation (¢.g. benign prostate hyperplasia, familial
adenomauosis, polyposis, neuro-fibromatosis, atherosclerosis, pulmonary fibrosis, arthritis,
psoriasis, inflammatory bowel disease, transplantation rejections infections), viral infections
(including, without limitation, herpesvirus, poxvirus, Epstein-Barr virus), autoimmune
disease (e.g. lupus, rheumatoid arthritis, psoriasis, inflammatory bowel disecase),
neurodegenerative disorders (including, without limitation, Alzheimer’s disease), and
neurodegenerative diseases (e.g. Parkinson’s disease, amyotrophic lateral sclerosis, retinitis
pigmentosa, spinal muscular atrophy, and cerebral degeneration).

In one aspect, the application provides a compound of formula I

NH,
(R, R
QO CC
)l\/
N~ N7 N7 o
H I,
R |

including enantiomers, diastereomers, racemic mixtures and pharmaceutically acceptable
salts thercof, wherein:
R'isR"™orR™;
R"™is H, halo, acyl, lower alkyl, lower haloalkyl, lower alkoxy, -CN, or —OH;
R is cycloalkyl, heterocycloalkyl, or phenyl, optionally substituted with one or more
R
cach R™ is independently halo, -OH, lower alkoxy, amino, lower alkyl or
lower haloalkyl;
R’ is lower alkyl, lower heteroalkyl, lower alkoxy, cycloalkyl, phenyl, heterocycloalkyl, or
heteroaryl, optionally substituted with one or more R*;
cach R* is independently —OH, halo, lower alkyl, amino, lower alkoxy, or R2b;
R” is cycloalkyl, heterocycloalkyl, or phenyl, optionally substituted with one

or more R? ;



,-. 2b K is cycloal kyl,
het erocycl oal kyl , or phenyl, optionally substituted

wowRaob/182980 30or nore R2b'; WO PCT/EP2009/054638
2009/ 132980PCT/ EP2009/ 054638 - 5- each R2b' is
i ndependently halo, -CH, lo al koxy, am no, | ower

al kyl or | ower hal oaI kyl; R37I's halo, amino, |ower
al kyl , I over eddaddy is mdepeod\mﬂyﬂjalooaﬂ)HyllowezﬂamsxyoammOAlower alkyl

5A" is RE%% 1§¥1 N(R5b); R5 and R5' are
|ndepend R5b; R5a is -H, halo, -OH, or A",

R’RShalb sanhinaveswad iy, lowds allasxyl evetvehiefledioal kyl ,
optionally substituted with one or nore R6a; 10R6a is
AT Aal o, |ower al kyl, |ower hal oal kyl, |ower alkoxy,

5 or @DW@(R?’(;%% gt'@é =0) R7, - NHC(=0) ORY7,
N( R9) S{=0) 2R )2R7, -Q(=0)R8, or - O(=0)OR7; R7
is |ower Ralak@/R e W@IP@?QMW’IR o5RE; i s cycl oal kyl

cycl oal kyl lo ahkyeho pglt (ﬁltgc,ycl oal kyl,

het er ocycl oal S Tower ’a of |ower al kyl, each of

whi ch may be thls m@drlaucylswbstolrtdﬁeedemdatkyh@bﬁonaﬂsashbstltuted
| ower al koxy, am no, Qr | ower al kyl; RO is H or |ower

al kyl ; aWdhrﬂngﬂfgloﬂe 20 In another enbodiment, the

10 application provi dgs ja_oReMNRwWRE akPr R hliloalkyl, lower alkoxy,
Or amino;

A’ is -NHC(=O)R’, -NHC(=0)OR’, -N(R")S(=0),R’, -S(=0),R’, -C(=0)R®, or —
C(=0)OR”;
R’ is lower alkyl or cycloalkyl;

15 R’ is cycloalkyl, cycloalkyl lower alkyl, heterocycloalkyl, heterocycloalkyl
lower alkyl, or lower alkyl, each of which may be optionally substituted with
halo, -OH, lower alkoxy, amino, or lower alkyl;

R’ is H or lower alkyl; and

mis 0 to 4.

20  In another embodiment, the application provides a compound of formula I

NH,
(R, R
QO CC
)l\/
N~ N7 N7 o
H I,
R |

including enantiomers, diastereomers, racemic mixtures and pharmaceutically acceptable
salts thercof, wherein:
R'isR"™orR™:
25 R'*is H, halo, lower alkyl, lower haloalkyl, lower alkoxy, -CN, or —OH;
R is cycloalkyl, heterocycloalkyl, or phenyl, optionally substituted with one or more
R

cach R'™ is independently halo, -OH, lower alkoxy, amino, lower alkyl or

lower haloalkyl;
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A)<( R3 )mNH, / NNNO HRL 21 including enantioners,
di astereoners, racem c m xtures and pharnaceutically

waecwensmkl e salts thereof, wherein: la Rl i s RPCI/ER009/054638

, 25Ria is H halo, lower alkyl, I|ower haloalkyl,
| ower al koxy, -CN, or -OH Rib is cycloalkyl,
heterocycloalkyl or phenyl, “optionally substltuted
RAip totweo alkylo Fowrw thetemlkryl Rviper aﬂ@w;@ebelkdb phényl, hateoqeyelorkyl, or
wer, al kox wer al k RES | ower hal oal kyl ;
el o8 B TR0 BT SAREE REL Ro' s T'ower af kyl
| oweschhiet &y iaadpeydantly o@@r, halokioxer alkyl(; hlﬁﬁioky)lwer pheny br R2b
het erocycl,pal kyl , or heteroaryl ti onal
subst i t uRedS fF¢pdlbAehgrronisiqsliagier Pheityh oRgNally substituted with one
I ndependgplloye Rf@-| hal o, |ower alkyl, am no, | ovver

al koxy, or 2b
cycl oal kyl , he@cérPocy&:mdg?eI@q?nﬂ}’dlalOp F@Hyllowebiik@@n annln)p lower alkyl

subshtu%@ W\léllrh!ﬂ gﬂgﬁ 5or nore R2b’ each R2b' is
i ndependen Po OH, | ower al koxy, am no, | ower
R ais Kalb, aiind oamasr diiall dabvklydlko@oﬂ Iswbshadoallani no, | ower
yl, | over al koxy, or |ower haloal kyl; Ais 0 or A;
A!ﬁ Ofﬁs C(R5) (R5') or N(R5b):
" is C(R*)(R’) or N(R™);

R’ and R are independently R* or R™;
R is —H, halo, -OH, or A”’;
*> s lower alkyl, A”’, or lower heteroalkyl, optionally substituted
with one or more R*;
R%is —OH, halo, lower alkyl, lower haloalkyl, lower alkoxy,
Or amino;
A’ is -NHC(=0)R’, -NHC(=0)OR’, -NHS(=0),R’, -S(=0),R’, ~C(=0)R®, or —
C(=0)OR”;
R’ is lower alkyl or cycloalkyl;
R® is cycloalkyl, cycloalkyl lower alkyl, heterocycloalkyl, heterocycloalkyl
lower alkyl, or lower alkyl, each of which may be optionally substituted with
halo, -OH, lower alkoxy, amino, or lower alkyl; and

mis 0 to 4.

In certain embodiments, A is A’ and A’ is C(RS)(RS’).
In certain embodiments, R® is R* and R™ is H.

In certain embodiments, R” is cycloalkyl, heterocycloalkyl, phenyl, phenylalkyl, cycloalkyl
alkyl, lower alkyl, or lower heteroalkyl.

In certain embodiments, R* is R* and R* is H.



R5 and R5' are independently R5a or R5b; RbSa is -H,

hal o, -OH, or A"; R5b is | ower alkyl, A", or
wO owen3ieed er oal kyl, optionally substituted w t PCDER2009/054638
nore R6a; 15R6a is -OH, halo, |ower alkyl, |ower

hal oal kyl, | ower al koxy, or a7m no; A" is -NHC(=0)R7,
- NHC( =0) OR7, -NHS(=0)2R7, -S(=0)2R7, -C(=0)R8, or -

In Gfrti) ORPodiRENnts sthé oavapouall kydeleoted dipni thalgkapp; corORBIZiof:
cycl oal kyl , cycloal kyl | ower al kyl, heterocycl oal kyl,
het er ocylcl oal kyl | o al kyl, orni.ower al kyl, veach of
WhiNC P be optN subs, d with - OH,

Icplsbr/l y, af Iky and msao4 25
T c®rtdin %ntw%ﬂT oAva\

oA' H S

m
Q_certain di me IS R5 and a . In
tain e nts ycl oal’kyl ,
ket er ocycl oal , eﬁyl enyl al kyl , cIoaIkyI
al kyl, lLgwer al kyI HIower heteroal kyI In certaln
enmbodi nzts,E R5' is Rba and Rsa i§™H. -7 - Certain
erm i , they nd |s d frorm oup
co SI,S |n blﬂ,/
N XX NN NE VY
Bectiret rf@
i) i) U andi)

In certain embodiments, the compound is racemic 5-amino-2-cyclohexylamino-8-

((1R/1S,3R/3S)-3-hydroxy-cyclopentyl)-8H-pyrido[2,3-dJpyrimidin-7-one.

10 In certain embodiments, R is cycloalkyl.
In certain embodiments, the cycloalkyl is cyclobutyl.

In certain embodiments, mis 1.
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In certain enbodi nents, the conpound is racemc

WG 2@9i18298®@- cycl ohexyl am no- 8- PCT/EP2009/054638
((IRI1S, 3R/ 3S) - 3- hydr oxy-cycl opentyl)-8H pyrido [2,3
-d]pyrimdin-7 -one. 10 In cegytain enbodinents, R2 is
cycloalkyl. In certaln enbodiments, the cycloal kyl is

In cgrtdio bubgdiments, R'és nwthyl.enbodi ments, mis 1.

In certain embodiments, R? is methyl.

In one embodiment, the compound is racemic 5-amino-§-cyclobutyl-6-methyl-2-

((1R/1S,2S/2R)-(2-methyl-cyclohexylamino)-8 H-pyrido[2,3-d Jpyrimidin-7-one.

In one embodiment, the compound is racemic 5-amino-§-cyclobutyl-6-methyl-2-
((1R/1S,2R/2S)-2-methyl-cyclohexylamino)-8H-pyrido[2,3-d]pyrimidin-7-one.

In one embodiment, the compound is 5-amino-8-cyclobutyl-6-methyl-2-((1R,2R)-2-methyl-
cyclohexylamino)-8H-pyrido[2,3-d]pyrimidin-7-one.

In one embodiment, the compound is 5-amino-8-cyclobutyl-6-methyl-2-((1S,2S)-2-methyl-
cyclohexylamino)-8H-pyrido[2,3-d]pyrimidin-7-one

In certain embodiments, R* is R* and R* is —OH.

In certain embodiments, the compound is selected from the group consisting of:

xﬁl xfl xfl L\
KoleleXell EB@

OH

In certain embodiments, R* is R® R**is A”’, A”” is -NHC(=0)R’ or -NHC(=0)OR’, and
R’ is lower alkyl.

In certain embodiments, the compound is selected from the group consisting of:



- 8-

In certain enbodinents, RlL is nmethyl. In certain

enbodi nents, R3 is nethyl. In one enbodi nent, the
W@ oopaseso i S racem ¢ 5-am no- 8-cycl obut y1- 6- meP¢IyEPR09/054638

((l
[2,

RI'1S,2 S/ 2R)-(2-nethyl -cyc | ohexyl anmi no)-8 H pyrido
3 -d]pyrimdin-7-one. 5 In one enbodi ment, the

conpound is racem ¢ 5-am no-8-cycl obutyl-6-nethyl-2-

((IRF1S)?R/ 2 S)-2 méT*hyI cycl ohe ¥yl anino)-8 Hpyri do
[ 2, rimdi . In odi menf ¢

co I |

Bea if : , )-@-)rkm/ N oh

yI ani
i, (o
an no- 8 cy

rimdin-7-oge. I n one
- 24 S) th 0

cycl ohexyl am nao) 8H pyrl dog2 3-d] pyri m diin- 7- one In

Flﬁ'eE«(Oah\n enbodi"hent's, R5'

~and R5a MsyvOH. In

ceftai n enbodi nts, the co und i s sel ec dfromthe

group C®n§isti ng of: NHN - ---" ..
K HNAN. =L -.."'0 HN 1 N,
X \

(H'S
HN

(0]

N 200)

Hwﬁfl
NT RN
(e}

O and

O

In one embodiment, the compound is racemic 2-(1-acetyl-piperidin-4-ylamino)-5-amino-8-

((1R/1S,3R/3S)-3-hydroxy-cyclopentyl)-8H-pyrido[2,3-dJpyrimidin-7-one.

In certain embodiments, R* is R® R**is A”*, A”* is—C(=O)R®, and R® is heterocycloalkyl.

In certain embodiments, the compound is selected from the group consisting of:



OH In certain enbodinents, R5' is Rsa, Rha is A", A"
is -NHC(=0) R7 or -NHC(=0)0R7, and R7 is |ower alkyl.

wO 2000282980 N enbodi nents, the conpound is sel ecCPEHEP20091054638
the group consisting of: -9- N H 2N H2 NN H NNNO H

NHNH 2 NN 1.1% ?1.1% ? H NNII\Q H NNNO oo NH, N H
NNNO 6

) X xﬂ x\ D
OANﬁ q CL N
x\ ) TI
4 @@éé o

©6©é©¢©©
A%SL ﬁff
OOV L /A@ N

5 In certain embodiments, A is N(R*®), R™ is A”*, A" is -S(=0);R’, and R is lower alkyl.

In certain embodiments, the compound is selected from the group consisting of:
NH,

T J | |
o o)
O=g__ s O=g__ *s\
[l [l [l /]l
o o o and ©

In certain embodiments, R* is R® R**is A”>, A”” is -NHS(=0),R’, and R’ is lower alkyl.



Hy, O In one enbodi nent, the conpound is racemc
2-(1-acetyl - pi peridin-4-ylam no)-5-am no-8- 5

W@ LRNI¥IBR/ 3 S) -3 - hydroxy-cycl opent yl) - 8H pyP¢THBP1089/854638
-d]pyrimdin-7 -one. In certain enbodi nents, R5' is
Rba, R5a is A", A" is-(C(= O)R§ and R8 is

het er ocycl oal kyI In certain errbodl ments, the conpound
In icertage bmbodnhefits ghe tdrapaynd igschotedifioni thg gufup coNHstlng of
N...- c1--" - k HNNNO NH2 N ' .--gi-"7?-"), '

HNNI\IO -10 NH, N HNNN [ --..."0
xR NT X
m A
HN N N7 o HN? N $ o
In certain embodiments, wherein A is O.

In certain embodiments, the compound is selected from the group consisting of:

oL C ﬁfi A\\
@@@KGGé
ﬁn Am@ v

In certain embodiments, A is A’, A’ is N(R™), R™ is A”’, A”* is —C(=O)R® or —C(=0)OR’
and R’ and R® are lower alkyl.

10 In certain embodiments, the compound is selected from the group consisting of:



NW, HNNO 5 In certain enbodinments, Ais N(R5b), R5b
is A", A" is -S(=0)2R7, and R7 is lower alkyl. In
w@esvasasenbodi ments, the conpound is sel ect edPp€T/BP00HE54638

group consisting of: In certain enbodinents, RS is
R5a, R5' is A", A" is -NHS(:_?%_ZRZ and R7 is | ower
alkyl. In certain enbodi nents, the conpound is

In 9a¢ evbatimEntotie thimpoumdu pracomsi 2t li-avgtybpiperiiim-fglamaio-5-amino-8-

j wherein A i Sy tain e di ment s,
SR RS Ty S eS Befut P s B E G By BB ng o -
and In certain enbodinents, Ais A, A is N(R5b), R5b
In icartaii emBBdimsnts GotORR&dOR’ ar€F=0) OR7 and R7 and R8 are
| ower al kyl. 10 In certain enbodi nents, the conpound

IncSrtaiy ler%g(t)cﬁt%efltrs,otﬂqe Eyn%p(gﬁlg oy sefe%{qealf%tnll id g?gu:p cl(\)lrligsting of:
NH,, NH,,
HNJ\N/ lil e} HNJ\N/ N e}
5 F F and F F

In certain embodiments, R* is lower heteroalkyl.

In one embodiment, the compound is:

NH

O O
.

HO

In one aspect, the application provides a compound of formula II

NH,
R’ 1
)l\ Z
N N N o)
H I,
R 11

10
including enantiomers, diastereomers, racemic mixtures and pharmaceutically acceptable
salts thercof, wherein:
R'isR"™orR™:
R'*is H, halo, lower alkyl, lower haloalkyl, lower alkoxy, -CN, or —OH;
15 R is cycloalkyl, heterocycloalkyl, or phenyl, optionally substituted with one or more

1b’
R

2
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WO 2009/ 132980PCT/ EP2009/ 054638 -12- | n one
enbodi nent, the conpound is racemc
WQ2(02A32984 y| - pi peri di n-4-yl am no) - 5- am no- 8- PCT/EP2009/054638
((I1RF1S,3R/'3 S)-3 -hydroxy-cyc |lop entyl)-8H pyri do
[2,3 -d]pyrimdin-7 -one. Iqlgprtain enbodi nents, both
R5 and R5' are F. In certai n enbodi nents, the conpound
i s sel ectedh R asrindhpenderslyhabo r@Hsowsgalsbxy, MirpERower kil or
Fani Iq %E;ggfn enbodi nents, R5' is |ower heteroal kyl .
In SRETdRBEHY

rrent, the conpound is: NwW..... it, ,
R%is lower alkyEHINNNOheteko@lkyt, aB®xy,| dyclonikyaphast, hetehe ycloalkyl, or
applicatjon provides a conpound of formula Il NH2

heteroaryl, optionally substituted with one or more R

2

cach R* is independently —OH, halo, lower alkyl, amino, lower alkoxy, or R2b;
R” is cycloalkyl, heterocycloalkyl, or phenyl, optionally substituted with one
or more RZb’;
cach R* is independently halo, -OH, lower alkoxy, amino, lower alkyl
or lower haloalkyl;
R* is H, halo, amino, lower alkyl, lower alkoxy, or lower haloalkyl; and
mis 0-5.
In certain embodiments, the compound is selected from the group consisting of:
NH, NH, NH,
N NT YT R N XYY
HNJ\/NJf&\A(O HN)l\N/ $ 0 HN)l\/NIN%\LO
\©/ ©/ and @ é
In one aspect, the application provides a compound of formula 11
NH,
3
[M:QHXN/ -
R 11
including enantiomers, diastereomers, racemic mixtures and pharmaceutically acceptable
salts thercof, wherein:
R'isR"™orR™;
R'*is H, halo, lower alkyl, lower haloalkyl, lower alkoxy, -CN, or —OH;
R is cycloalkyl, heterocycloalkyl, or phenyl, optionally substituted with one or more

1b’
R™;

cach R'™ is independently halo, -OH, lower alkoxy, amino, lower alkyl or

lower haloalkyl;
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i ncludi ng enantionmers, diastereoners, racem c m xtures
and pharmaceutically acceptable salts thereof,
wob@was9s0 R is Ra or Rb; Rais H halo, | oNMI/EP2009/054638
al kyl, | ower hal oal kyl, |ower al koxy, -CN, or -OH;
15Ri b i s cycl oal kyl, het er ocygl oal kyl, or phenyl,
optl onal |y substltuted wWth one or nore WO
R’29B8Vet 3RIBORCThERPREBU!, @@nm&oxy&ycloalkyl pbayh hRicnocytlealkyl, or
ndepen ent koxy, am no, | ower
el G P SR s one R Ton R oot al Kyl - 1 ovier
het Qﬁ@haﬂﬂﬁyd ind@lek@onyly —O¥L; haial loyler alRbiemyilno, lower alkoxy, or R?";
het erocycl,pal kyl , or heteroaryl, tionally
substi t uﬁedlsmlﬂalmeh%?m%}%%&r Phb (o Pfighallygubstituted with one

I ndependgplloye Rf@-| hal o, |ower alkyl, am no, |ower

al koxy, or R2b; 2b Kis cycl oal kyI

het er ocycl oal Radh, R% s mﬁmdeﬁthﬁlaloo FaH lpwstikery eming, lower alkyl
with one each R2b' is

[ ndependeg[ol gPh Pﬁ%]d OH, | ower al koxy, am no, | ower

R’d$ kalb, aoind, dvweer diiafl datvkaydlkoxdDoR3weshatballka) amd ami no,
Iovver al kyI | oner al koxy, or |ower haloal kyl; and m

misd®3%  |n certain enbodi nents, the conpound is
selected fromthe group consisting of: NH, NH, NH,

In one embodiment, the compound has the structure:

NH,

P
HN N N O
In one aspect, the application provides a method of treating a JNK-mediated disorder in a

subject having a JNK-mediated disorder, said method comprising administering to a subject

in need thereof a therapeutically effective amount of any of the above compounds.

In certain embodiments of the method of treating a JINK-mediated disorder, the JNK-

mediated disorder is characterized by cellular proliferation.

In certain embodiments of the method of treating a JINK-mediated disorder, the JNK-

mediated disorder is arthritis.

In certain embodiments of the method of treating a JNK-mediated disorder, the arthritis is

rheumatoid arthritis.

In certain embodiments of the method of treating a JNK-mediated disorder, the JNK-

mediated disorder is asthma.

In certain embodiments of the method of treating a JNK-mediated disorder, the JNK-

mediated disorder is diabetes.
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In one aspect, the application provides a conpound of
formula Il NHZ RL NI R . NNNO H 15R2 i ncl udi ng
we@p@aismeer s, di astereoners, racem c m Xtures BETEP2009/054638
pharmaceutically acceptable salts thereof, wherein: Ri
is Raor Rb; Rais H, haI_?S_Iovver al kyl, | ower
hal oal kyl , | ower al koxy, -CN,"or -OH, 20Rib is
In egrtdin amkgdimenie péthe enathaiad fhaghtin g INoKramgiatedogisdrderathk yNK-

substituted with.one or nore Rit; each R b' is
R MRS B reer b koxy. am uo. | over

al kyl or | ower haloal kyl; WO
In 20094 LRRAXBMBAT b ER2 MO 563 8tin gl N R2nddsatddodisardal thy UINK -

| ower .heter.oal kyl, | qwer al koxy, cycloal kyl, phenyl,
my@i] GAGS P o ShEReoara] ooct bl Ty
substituted with one or nore R2a; each R2a is

In ca@ep embedinkits oSe nisthd?l, oflt@Weig AJNK medaaidddisorl @WBE TNK-
al,kox%i, or R2b; ,-.2b Kis

mediztech@ipqeger is eleanigsfiiicoal kyl , or phenyl, optionally
substituted with one 5or nore R21)';

In certain embodiments of the method of treating a JNK-mediated disorder, the JNK-

mediated disorder is cancer.

In certain embodiments of the method for treating a JNK-mediated disorder, wherein the

JNK-mediated disorder is cancer, the cancer is brain cancer.

In certain embodiments of the method for treating a JNK-mediated disorder, wherein the

JNK-mediated disorder is cancer, the cancer is leukemia.

In one aspect, the application provides a method of treating a JNK-mediated disorder in a
subject having a JNK-mediated disorder such as cellular proliferation, arthritis, asthma,
diabetes, Alzheimer’s disease, Parkinson’s discase, ischemic stroke or cancer, said method
comprising administering to a subject in need thereof a therapeutically effective amount of

any of the above compounds.

In one aspect, the application provides a pharmaceutical composition comprising the
compound of any one of the above embodiments, admixed with at least one pharmaceutically

acceptable carrier, excipient or diluent.

All publications cited in this disclosure are incorporated herein by reference in their entirety.
Unless otherwise stated, the following terms used in this Application, including the
specification and claims, have the definitions given below. It must be noted that, as used in

[P 19
a

the specification and the appended claims, the singular forms “a”, “an,” and “the” include

plural referents unless the context clearly dictates otherwise. Thus, the phrase ““a” or “an”
entity’ as used herein refers to one or more of that entity; for example, a compound refers to
one or more compounds or at least one compound. As such, the terms “a” (or “an”), “one or

more”, and “at least one” can be used interchangeably herein.
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each R2b' is independently halo, -OH |[|ower alkoxy,
am no, |ower alkyl or |ower haloalkyl; R3 is halo,

wanpima32oBower al kyl, | ower al koxy, or |ower haPCHER3009/054638
and mis 0O to 3. 10 In one enbodi nent, the conpound
has the structure: NH, N HN 6 . 1n one aspect, the

application provides a nethod of treating a
As]usm(imtiatj;i spe@ication orlbdirer ima trarsitfyjnelgphrima wir hgtha body of the claim, the
tergg mc?]mglilse?t) nagnc{ilggépglﬁlgg" %? todl%e 1&&\6&}6?& g?E%V1n%a@open ended meaning.
THahSI tp detnls @ﬁ| tb %e aftérpetddwgnaiymouslyadittahy phifasdsheavaioataeast” or
..compounds. 15 In certain enbodi nents of the method of
H{CP@é}t& % éeaé Jth@ mditths gore s ddrrocesh e F ek coaiaing gmeans that

th@bl%@ésg @lchldds Qtrlé‘a[sf"ﬁlts ®&dig8 gte?é/ b&EhhHinaRdP ARt Rl @EAsOWhen used in

I'n certain enbodi nents of the net’hod of treating a
thgeapexiretis @anem)uad QbmmwosntOhethﬁ M@ﬁe@nam%@g"dnws that thegompound

ort%(? eg&n‘ﬁh lhd&?ei\sl)% %%e{ 1%81‘[6&1?8]}}8% ent%,h%ﬁllt ?}?1% Qgg ir%gude

addh@ﬂﬂﬁhnmﬁsaﬁmmthMEs In certain enbodlnents of the
nmet hod of treating a JI NX-nedi ated di sorder, the
| NK- nedi ated disorder is asthma. In certain

Asdifpd Berrmnuessspeanficati infentaskothqraise the ward faxikis meer] wtthey

BB S2ss bher R RS Db eat G St L ies YO

enbodi nents of the nethod of treating a .| NK-nedi ated

Thit&a dedepeiideatly iNKsome@iaih edindics® fiden vhisabN & heplidarin Sny one
_disease. In certain enbodi ments of the method of
ingtgneg tithguigegardiie e Areatnes onrssRwer 2 Verwble hayngidal Bimsdr 2

dlfftéréﬁ éQﬁfntl'oﬁ Wit tﬁﬁh‘h@ Sk ﬁba%ﬂo%ﬁ@sﬁms In la'@oﬁlﬁ&'irﬁl' i Wthh R" eaopears

ments of the net of treating a .l NK-nedi at
twchesu)d chetefinehes "idikendedilatabordirgoreisn”, ibthi E slvemrbe carbon, both R"s

eof DB B SR G LB R IR TRELR Bfer Wil o0 of

rea I'sor I NK- medi at ed
disorder i S cancer.

When any variable (¢.g., m, n, R, R', R% R* R®R’,R*, R°>, R* R®, R® R’,R® R’ A, A’
and A’’) occurs more than one time in any moiety or formula depicting and describing
compounds employed or claimed in the present invention, its definition on each occurrence is
independent of its definition at every other occurrence. Also, combinations of substituents

and/or variables are permissible only if such compounds result in stable compounds.

The symbols "*" at the end of a bond or " ==="=" " drawn through a bond each refer to the
point of attachment of a functional group or other chemical moiety to the rest of the molecule

of which it is a part. Thus, for example:

MeC(=0)OR¢ wherein Rt = +—<] or +<] =—=> Mec(-0)0—<]

A bond drawn into ring system (as opposed to connected at a distinct vertex) indicates that

the bond may be attached to any of the suitable ring atoms.

The term “optional” or “optionally” as used herein means that a subsequently described event

or circumstance may, but need not, occur, and that the description includes instances where



10

15

20

25

30

In certain enbodi nents of the nmethod for treating a

. I NK- medi ated di sorder, wherein the 10 .| NK-nedi at ed
waoele@ons®so i s cancer, the cancer is brain cancePCT/EP2009/054638

certain enbodi ments of the nethod for treating a

. NK-medi at ed di sorder, wherein the .1NK-nediated

di sorder is cancer, the cancer is |eukema. In one
thasyater, circhimstapgs! deccars aahingtanses dewhimh metohodotofrot exeatplaig

wa. | NK- Lated disorder in a.subj having a .
ofiogelss R B e B 56 aufbrdu? M Fiea e Shapsrane =
hydfdghii bt 4 subséatdima, 15 di abetes, Al zheinmer's di sease,
Par ki nson' s di sease, ischem c stroke or cancer, said
met hod conprising administering to a subject in need
Thetpbrasofopdionldoag emeans dhat jhediond anay\os mgymghbe pescahpndthat the
abay - i [
deist B RGECTRAL bl oo B S e RS Wb PR R B b o
"bomitpe Vatdewtf, thnatomn dinkdd tb e sabgitecnendre dicneintt ]y @dnecteid
with at | east one pharmaceutically 20 acceptabl e
carrier, excipient or diluent. Al publications cited
ThererphiaBogi' Hcised hgraindp scam Y pmatcdt Thide 63gi0mef, roughly, or around.
ek 0 ot helly i i
N by bk, PR AR RO &hat range
byiemtindug iy tdvedape ebdvcaatl belowahenwherigabyalinaset fbfik. In general, the
definitions. given bel.ow 1t nmust be noted at, . as
el g BB Poafy 5 insEe S ainad bl hE Sapy gatue by
a \aragilaAnofrne "a", "an," and "the" include 25 plural
referents unless the context clearly dictates
ot herwi se. Thus, the phrase 'a" or "an" entity' as
Carwgeomposnds af dfeainwention orey ehibigaugoroérisith ataugamgricycomponnds can
| e .to r
o Rl r MBI fEich Op AR file dRhgeSIMRIRAT R
migaition of 4 osveledtly otidxd, hydfogen abml lrasdenawe atopan Tagtougetencrally
| nfer cgi%n,geabl y herein,

W .o :
CXPHUFIYBPIBOREY FEPRO0 ) 814638 Indigdugldaniamers phnalppgoduce a mixture
wirRE %efrﬂiéeﬁtah@?hysm%ﬂaﬁértié%r@ colsRdk (Wit RFhixRIK 88dnPouhdy. The
the body of the claim the ternms "conprise(s)" and
posigierrpf the ieagtibryra i depprdenhereehsnecad & atiseshaihi i gheanolecule. For

- | t, ] e. ler
el B ATEPE Ao R md Repd Bl Becll b M o form
prédeashdtesowhild; mcphedolnghatndl éast pred dhi@aed) sS€anmon phogotropic tautomers

._cont ext, of process. the te "conprising’ I at_
ingafb i L LD RERR G L AP S PRetiudic it CRERYNEEE o
OMPBN-} i deh@ind i (ENRRAIH-3% ePENHER - UGREmMER. tTe 1#RPHRXdre
of a conpound or COTTEOSI tion, the term "conprising"
papteatpsly chEmonte heteippon aerl nterearebe sings and theplicsms g1vastion
ﬁg?& ' onents, but may al so
enlL nc ustftgggéé [ %%‘ﬁcgﬁo&ﬁigﬁ{ﬁgg%ﬁ%?&ggpnponem S. As used
herein, unless specifically indicated otherw se, the
Teomichl a0d SciéifidS@chsiuded geid Bavd the hidshiMe cora@B61§ vaflerstood by one of
"and/or" and not the "exclusive" sense of "either/or". )
skithig thetrhioiHeRbihe Rersprtyontian pRIBES HeHes Rthepvpdi gt ekeference is
mdde@eredh %aValiBl BethSdARRE £ rhdlerBIVKkRRG: th MRIADESK M RO Uk,
regard to the presence or absence of a variable having
Staridard refenenco wosksdietting fertit thd géneml priosiples ohbmrmpelegyrraclude

C ound. .. Thus,.in,a compound in Lch R'. appe .
GEAMRRBRH apt PaR-GRTRRALRLR AT B SRS . MoGraw i
Comhpiahf2g @it N Y BrkR260 Dasanpeuitblchtderiddoidd/dr nsetidhls kAsw & those of

ni trogen, or. one R caﬂ be carbon. and the other )
skilf qap GG alized in Carrying out hepreyep nRghies. HaWwReprRaIcHgd Rgtprials and

R7 R8



10

15

20

25

When any variable (e.g., m n, R RL,R9, A A and A")

occurs nore than one tine in any noiety or fornula
waoelewbasiory and descri bi ng conpounds enpl oyed oOPCT/ERI0N®054638

in the present invention, its definition on each

occurrence is |ndependent of gts definition at every

ot her occurrence. Al so, conblnatlons of substituents
m@iodandy dascrtzdi Mbteeslsaneegqmrmﬂm Ieeo wlnllqh referenge fre made in the
o R AR T4 o B e RIS o R AT S
otle@elc hefcdr to the point of attachnment of a functional

group or other chem cal noiety to the rest of the

nol ecul e of which it is a part. Thus, for exanple:

TWE@PMSW@#WW@&)&W appendad to Lvecheaally-rolgvant perpbinations,
L > d. »
R T

“ak‘bkﬁﬂh&d ahd tl&ﬂy(eOfWIidTneheStﬂ:rma‘bllkg rig gd at @ vBffix MDwing another term,

o5 81 RGRAFRHe o LT ThS Cuicaded 1 ey Brenialohgioun as defined

abBRL, belﬁg KulRK AR With oAb itRH JhUsHtuShil §élbc§téﬁ f6m the@As shb@tically-
the optionally substituted noie y incorporate a

nappd gegen Tops, 0rspmple ‘&@ﬁﬁylak}’l’l‘ﬁ@y cr ma als élkylogfpulbhemmg one to two

S U RRRR ity AR 91, B ek R
“aliqylaphmoaﬂiqm ds.an Iafkyhgneup hbvibgiemt toitgo d&slagnm Bﬂbsﬂltueltte a

. ked
HydRR kb indRE Zth[yﬁ@ﬁyq;pﬁé%ﬂ?gzo%ﬁﬁﬁwileelyﬂwme@e/w-
metiaprebyI, Jz:hydmsiblhﬁr @B%ﬁ;@ré@@ﬁtyﬁmﬁw@oﬂ%ahw 3 mydtrm;/propyl

region of, rou? , or around. Wen the term "about
anl §0 fpstel AgsorlaIgTvIAE BIcdrerin. fheater mixdreaelky B g sedite define a subset

i_pg i
or TR gHIR o R0a Y, SHLROHL 00 RO b o, A
alkyher drQartléyihgrovah olhe'teins (hesea)atyd peihat)argl rebuls foyeither an aryl or a
heprrgerll %al val ue above and bel ow the stated val ue by a
variatePof 20% Certain conpounds of the invention
may exhibit tautomerism Tautomeric conpounds can

THX R “a@$1” bWRscRhe PR GerloRk &, &ﬁbvcﬁff(tnﬁﬁﬂ@ (§ROF Gerein R is hydrogen
Prototropic tautonmers result fromthe mgration of

ordowat dkyllay dbfémdéldremy dfsgem alt ‘aHeybrathoasl) ap weeddictnis ¢ denotes a group
e |

o AR RPBAh R AR PPN bR STy oo

-Cpr@tuedtaan Gcarboit etoloThe &hﬁ%@wart@nﬁl"phyﬁiddﬁfem means a group of

r rties are consistent w Xt ur ounds.
fofpyl? ?Efsd)ﬁ e ﬁé‘né‘ﬁfiﬂquﬁr‘i S e%%ﬁ&é el an”
vvag,lf@m(ﬁ?jw AR WHRSn W & Bhéhyl.he nol ecul e. For exanple, in

many aliphatic al dehydes "and ket ones, such as

acet al dehyde, the keto form predom nates while; in
Theheno' fasl;kyl’t ivausedbéreihalenotpy Qﬁmﬁrmhﬁlsor Weowhehchain, saturated,
m Ir@?glgt noA! %?r gﬁ%ﬁ%g@ alPl}}%;l{:ﬁ%gB(ca glaeo?r%lH_ egrm )lower alkyl”
dehditsANstrai@iidr Bidhélicd @h4in GYaIERrbHes i bé cd‘ﬂ’rﬁ)ln@\l'l )to 6 carbon atoms.

tautoners. The |atter two are partlcul arly conmon in

"Chret ®kWa aglmseahareﬁléie@r%f@we|ail%yl FOTHRRS ch AL G3Floge nExamples of
al%ﬁﬁ%h% glgluﬁg,%m%%‘ﬁﬁm% %We??% l'g%oﬁ G %Etﬁﬁ eth?;l propyl,

echni ca scl ent nNns use
i-phienyé, 7ty e butyh g betghonenty L usapentst, ogqpebgyl dwwylolieptyl, and octyl.
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25 skill in the art to which the present invention

pertains, unless otherw se defined. Reference is nmade
whesoei1se98® vari ous net hodol ogi es and mat eri al SPRIYBRIV09/054638

those of skill in the art. Standard reference works

setting forth the general prlg)?_m pl es of pharmacol ogy

i ncl ude Goodman and G | nan's The Phar macol ogi cal Basis
Whén themmpgeliyl 'as psellGs kb sEdix, fo levG@ng wndhé ter@o ap anfpdsnylalkyl,” or

g S Sehispdho ikt B2 SATBES b P BB Aou SR PR st

witidnettb ewP s aitnts Bal€odéd o thdommargpecifidatlfy@amed group. Thus, for
materials and._. WD 2009/ 132980PCT/ EP2009/ 054638 - 18- "
exppplso ey elkde denqterec radisebRiRar svhepeahBee gheydradifal, and R"is an

allgﬂléﬁ% rAfcati -8 herfNEfh Ak ndBUEndifk {hlaﬁthg HrdBWMeRGoint of the

escription and exanpl es are obtalnable from
ph@mmrléylan@btywum o8 themikwlsry radinelr \Kixgmples peafylaiRybradicals include,

n [ for;m
bugﬁrfe noJ[ ltu%nﬁ&f' o8 ezl\%g ?l? y? tﬁ)ﬂéﬁglppogoy?pﬂﬁentgl%% lalgyl or
"atabigl’ &rrlé) &itﬁfewd}shmﬂarll}l'hﬁdcémlﬂ(}sl dmetrﬁrrgaéalll The terms "(het)arylalkyl" or
wearylal eterocycl yl . " carbo :
ey RS R R ORIty b lesosp rdical

used as a sufflx fol |l owi ng anot her term as in

! i IV 1
Threg‘%]ﬂgf %ﬁlﬁ}léﬁ% as1 1“1<s9{1 heljrabéﬂc{e%ﬁéék gb@%tleﬁte %t'ul' 88\1/ gnéaggfcﬁgga‘?bénoradlcal of
1 teubshibbobechswe. gh (@Hﬁn)boa bmancledbstuiatadehvders dlyéotaborf radival of 2

o By o Rt anifls v CRER R Do opRsoh Ry e TRy Excen
in @ addo ARG EneS DA VaBT@s ofdithi ket drog] 4tdast Harlto the same
phenyl et hyI and blcghen yl. An "al kyl am noal kyl" is an

aton -k G kangilegf aHarlons gadiends méluﬂwumrre yphlﬂilﬁ%d tQupsthylepe pthylene,
d t
pr%ﬁ')%?fg %—i&%’t Y- Erolptyfé%,l({ = 1rnge;t( kﬁ/l%)@ ‘tn))(ylene % fth }b(%}g/lfne'
2- hydroxybutyl, 2,3-d|hydroxybutyl 2- (hydroxynethyl),
THS-téntdtalleoxPr @std hérdish et af t(blalk@@g:l@ﬁpi I Wigrin a@@l 1@ se deﬁned above

herein, the term hydr oxyal kyl" is used tq def
sugh psamethexy, BHoRe e BRYIRN. -§rpYloxy dibyiiioyy. aéuadpxwrféutyloxy
peh@[&}y K&k DRl Kﬂl‘hlﬁlﬁ% &efr il in&d.t NRAweRRKkHRPURSLAH Hétrﬁﬁi denotes an
or “an” ar al group. The term (hetero)aryl
aﬂ(qugmlpw ithr flewer Etﬂéjylegltth es pigvignsly defined. Katie Fﬂdiaﬂy'l as used herein

The t s used herein denotes a group
ret% Sq?%?r?up‘%yl‘%ﬁ%?%ﬁ% Call?’l R is hydrogen or |ower

aI kyl as defined herein. The termor "al kyl carbonyl "

THRSeHS QM ROAIRYIN 16l 8RAIRRiIPredrPtoRhefhdRfal R R MR RO) Bn alkoxy
wherein Ris alkyl as defined herein. The term Cl_6

radjealfas deffned dexed, angRo ispn-adyyla redienh paflefingd @aﬁenb\ﬁltlafﬁsns

und1SthihEhnaf ¥ LGREARAY poin 5t HSRLMEAS HoREANR R A Biylone
radibaén Zoy hlkoa)sallqd; ddldhﬂraeg;muf?whé'ranyhecakﬁmyt[dh ig) gcom}pnse_d of 1-6

T e . se I
catfan i SebR PE iAo s kSt Warietor B8 Ewh: bt Mbgry-Ci

allPD D6 s oy #hEEiatROAlky1 gkt 6 I@deﬂ bR g 6leattdn bms and the

carbon atons. The term "l ower al kyl" denotes a

allpxy QYRS b1 IIFRRRE HErRANEHes e waxozs&sra@tbblnme@@mﬁ@yl methoxypropyl,

S R R s SR s R v
prépydonybatyl, bfitykdxiyhityly r-butybo xiybutlyLidethobvpengd ectindypérityli t ed

to Iowefg/1 .allk%.l roups._include nethyl, ethyl, propyl,
oY PRV RCIHUPS FCISEREY 1 t-butyl or pentyl,

i sopentyl, neopentyl, hexyl heptyl, and octyl. WO

2009/ 132980PCT/ EP2009/ 054638 - 19-
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When the term"alkyl" is used as a suffix follow ng
another term as in "phenylal kyl," or "hydroxyal kyl ,"
wo hi0g/1832980 nt ended to refer to an al kyl group, BGI/EP2009/054638
defi ned above, being substituted with one to two
substituents selected fromthe other
speci fically-nanmed group. Thds, for exanple,
Thepérentallalitkio'or d@hxiué@nylﬁ eeﬁmadq') emtS- Etkﬂ groumvehergimalRyl i gs
deggfcr aﬁ)gﬁle Fllécggwls ﬁqaethtlgl q thl(h 4 e{}rng tr%o rll rqpp{gltn[)? % éuty thlo hexylthlo
indtiding thaiidoniedd. MLookr &lheltlﬁh'eatsydsad Kattinh@ésyandlkylthiegrotp with a
+the alkylene radical. Examples of arylal kyl radicals
lqwf ikl Srop asgrraviensty qlqﬁ#?@ il kg i \As usqshiergin &xfery to an-S-
alid1 RAGRW AKARYE;. 10Thﬁhetn§ftl'ﬁ§” isayLal ke mdtty v@l%i%llﬂ(éﬁlyl is %h@nyl
|nterpreted simlarly except R is an aryl rad
The ternms "(het)aryl al kyl" or "(het)aral kyl" are
Thicng¢rers p'al&ybdrbshyﬁnhﬂ]bl' yncemﬁpdrbcﬁiylétﬁmo'm uenidiekgin saferaitoyd group of

rofiNar D it B SR s es Pl Ric e o defincd

helyglr ocar bon radical of 1 to 10 carbon atons (e.qg.,
(CH2)n) or a branched saturated dival ent hydrocarbon
radical of 2 to 10 carbon atons (e.g., -CHWe- or

The@HBCHlKy RPulfiGH2 ahd "arplseldisyld thesodibseein redhire gt eegtouaCioptula -

S PERETRF BTRE L R e R B E D IR SBARE Stgfilea erein

Exanpl es of al kyl ene radicals include, but are not

Tﬂe'té'ﬂﬂse’glkglﬁulf&@‘i ha)ﬁlde@l?lsuﬁi)ﬁwh §s,nl?sed hore R BRW 8R&roup of formula -
2- et hyl = propyl ene dimet hyl - et hyl ene, butyl ene,

S(20eRhyhdnin R ie ﬁléfyl dﬂ%yltreﬂpmﬂ\alm;ﬂlkya@%%barh es é¢fimed herein. The
: ' | ' i
te%‘z}{\%ger%au 1811% als] géegtfleléeﬂ\q%%;? h%e%r(%}r%‘[t:% e)Tc'( %r%ﬁp g? fortﬂgg -S(=0),R
'wmx@ﬁﬁpyfmaypmhﬁbusyﬁh%yhekﬁbutyIoxy, t-butyloxy,
pentyl oxy, hexyl oxy, including their isoners. "Lower
al koxy" as used herein denotes an al koxy group with a
Thelt@‘m aliyRylfonydangng' ansl "9lryéswf©nr§m}m@éc"rs|uﬁebhere@refﬁlﬁ to a group of

' i
ol sEE) ST SRl o T SuidhyPO- RCh eI R, By
and efkgl sndt apyltaheay dedinedherfinR' -, wherein R is an al koxy
radi cal as defined herein, and R' is an al kyl ene
radi cal as defined herein with the understanding that
“Arvle mpppnz meBnelsb pYRlic gronpatis hyfliesxpan Rpictrganesingwq mpgo-, bi- or
T e R B R S R oS R TS
Emmptﬁ@ of alwbmleeﬂszinuhldw,@uoare oat oitedtooomionallyt substithitcd phenyl,
ol of . t 1 3 a Cl-6 kyl . denat. a
et @b TP it op BT ARy St S g
m@taylawalpaem@nddlpMyaIdmmyylgﬂﬁdm diphchyBuldatybons.
npl es are net hoxyneth nmet hoxyet hy
dlppép}l]lbggyﬁ)p%lb@)qnyl gfsr}:{@ﬁ yﬁ%enz@gqa@y&l&ng%wxylyl benzopyranyl,

beﬁi(ﬁ@%ﬂigr Qé?ﬁbxazﬁfoﬁﬂyt)&f% ?&ﬁbhlnzl H@ﬁz@%éﬁlﬁkﬁh?ﬂl benzopyrrolidinyl,
et hoxybutyl, propyl oxybu ut'yl ox

bepzdmuarphadioyb m@hylemmhmpﬁnqtbylen@hm@@eﬁtaycﬂ theddye, including

pe Ay SR s B8 56° b0, e Lerm val kyl t hi 0"

or "alkylsulfanyl" refers to an -S-al kyl group
‘(Mhbamyﬁrmﬂhyhnkmoaﬁmmeﬂhm&ﬂraﬂmvgﬂ&mmﬁmasommﬂmgbfmmnown

. thio pr n- but yl t hj
iy by el iRl S e 6 e by b
wikgeitl 880 siBtiudAt Henpesically RYdiyxy, BIk9l, @O hald, Raldalkyl, amino,

"l ower al kyl" group as previously defined. "Gi-10
al kyl thi o" as used herein refers to an-S- 5 al kyl
wherein alkyl is Cl1_10. "Phenylthio" is an "arylthio"
noi ety wherein aryl is phenyl. The terns
"al kyl car bonyl am no" and "aryl carbonyl am no"as used
herein refers to a group of formula -NC(=0)R wherein R
is al kyl or aryl respectlvely and aIkyI and aryl are

T .
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The ternms "al kyl sul fonyl" and "aryl sul fonyl" as used

herein refers to a group of fornmula - S(=0)2R wherein
wWOR2009/133989/1 or aryl respectively and al kyl andP@Ir/;Zonaﬂ/eS%ss

as defined herein. The term "heteroal kyl sul fonyl" as

used herein refers here|n depptes a group of formula

-S(=0) 2R wherein Ris "heteroal kyl" as defined herein.
mdalkiyrntier, vs diakdykapiise lubteny o therwnss 'spagifically indicated. Examples of

o P R 8 RS DR G SR,
cytleBPS L leiyvehdptyl Rindi the hilyd] irefelingOf artﬁlbz&n@itkryﬁed darthtakkihkreof.
and aryl are as defined herein. "Aryl" means a

“CGRRRNELNL B RefbroTts Brpiiar REAO TR & dvieng gt s

cydloglkraldeBRQURr&GAN be optlonally substituted as
defined herein. 20 Exanpl es of aryl noieties |nclude

but are not limted to, o tlonally substltuted hen
Thedpmt Thgeroalmanapy weg hereqy IH‘%ﬂné Ay FO-(hgieresyl) g@@ﬁt“éxeerwheteroalkyl
is B8 A¥ein. Q?ﬂylg hoBRRANKbxy s %@Wér@m nELRYS %]@d(:heﬁ?dﬂﬂyl) wherein

am nodi phenyl dlpheny¥su I't1dyl, diphenylsulfonyl,
dkmlpﬂénylRgﬁgmopyw¢demyﬂ%nb@mtnUwgwamyﬂmnwemzéfuranyl

ra benzoxa2|nyl

d“88ﬂ¥@§%%mn8&¥Pn$§8W§%%F%§¥a8rEVF benzoplperazinyl,

benzopyrrolidinyl, 25 benzonorpholinyl,
Thmmhy'ﬂemwﬁlmquhsn& heremtrbﬁefsetneadiaﬂoyjlmdmaydls dedinell hdrein wherein one,

ik |nclud|n dr.ogenat ed. deri.vati ves
wpigs et SO PR Bl RO PSR i EhentEy setectea
fron@fHR Qs doﬁmmgaﬁyoae NSRS, Bﬁd (O@Rﬁ Pwh&6 ntN &Viatelo€r from 0 to 2),
rings. cl oal Kyl can optional | substituted with

W@nfée yrdapganding that the pRint %f attmbémeélr af téaéﬁte@alégt liaﬁiw@ms thr@ugh a

e R 4h ol T D B 47 o IR na

arémndqwlndgdtkymf aach aherdiydioks, auylm}],(ylumcka&yhtm eychMaleylalkyl; and

d f | | | ) d.
T Dok ol SBYE Cig IR oY Rt liat A Mg il pr 2. RV s
allgy, QJy@lble‘kyl Ccycty4 eﬂﬁylt Mhinof Ce)b?laﬁhﬁd ok alkG et emdpydsentatinek

the Iike, inclu g parti al g unsat urated derivatives
expifpleg giclude, but egfia% MKGd B Rypydropeethyled Hdrerypresylidydroxy-1-
S -
R b o G L O
dilgslrerybutyh érleadmmeam@thalpremd @hanlewhylk%amng]pmnyl wher ei n

S. def
RS0 ARy ARy ERLE RS Whine SRR ShASREmSan Ry
métByl&rhinbOulfongmicise Nhéth e s alifgalyteshyil 6 themidesil fodlyBréyBil, and the
I|n1ted to, 2- dinethylam noethoxy and
likg. syl f onami do- 1- propoxy. 10 The term "heteroal kyl " as
used herein refers to an al kyl radical as defined
TH’EH] TheWhQIAP Br HRGrodr¥atRy” ab BRI HRARN BRI Dicyclic
been replaced with a substituent independently
radieql o€ P &1 ringrmiome having pt lewh snsarpmgtioring eprgainingIRyRE cight atoms
pepﬂ 1&8}8@%‘%{% @ro? ré ﬁ gor'psgl{wn%%t?ﬁlg??%a%ﬁ{aﬂngg n?é%tkﬂls being
caﬂmhewmlaﬂiey]hdmtdndmg thatstht httmhgienaooamrotﬁ dre letcooarylwhdicdiwill be on

is. h en, acyl alk
ancun Bismp SRyt I8 n o mHe AR B erihpings e ess
ar@Baaf dhhﬁ@t%r Mﬁl ﬂﬁﬁ%’lbcaﬁfblﬁ' coubiqydrts. THIR] Pathe)urpodés of the invention,
c cIoaIkyIaIk l; and when nis O, Rd is hy
a hetaegaryl ey I&f»‘éfi Ry, hagp sQnydegarekaflREIMafic, ch@fﬁ@t%/r@ﬁﬂwlqsef 1
or 2, Rd is alkyl, cycloal kyl, cycl oal kyl al kyl, am no,
acyl am no, or alkylanino Representative exanples
i nclude, but are not limted to, 2-hydroxyethyl,
3- hydr oxypropyl, 2-hydroxy-1lhydroxynethyl et hyl,
2, 3-di hydr oxypropyl, 1-hydroxynethyl ethyl,
3- hydroxybutyl, 2,3- 20 di hydroxybutyl,
2- hydr oxy- 1- et hyl propyl, 2-am noethyl, 3-am nopropyl,
2- nmet hyl sul fonyl et hyl, am nosul f onyl net hyl ,
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25 radical of 5to 12 ring atons having at | east one
aromatic ring containing four to eight atons per ring,
WO p@ongmsat i ng one or nore N, 0, or S heteroat POFEP100Y054638
remai ning ring atons being carbon, with the
understandi ng that the attachgent point of the
heteroaryl radical will be oi"an aromatic ring. As
hemdrylklnmmsnmlm@as@losmlid aponatre ItetﬁeocamteS hingn@p ¢af yihg atoms and 1
hfﬂ% 0 }avseln 1 é ba Pna{lmlteld;argyc rylt A %1 o Dyrazi 1, olyl,
CEF S EBtnCE PAPTS SVl PUFHoBEE~8Y" PHE
pyrdzvgzntlmmZo@D oRaZE i@k @y Ithlgioqm ﬁBoﬂﬁz&@le@ﬁia}éolﬁl&Y&ne&l@ﬁBle and
degree of aromatic character. npl es of WO

Oxz@wlt{ls YPaFer PRIIHE O swlﬁgsltedz@th PR APy iRIP B qre T two
subfihnelScIPRE %ﬁi ﬁﬁ@{f&%b calmtm@@y@ﬁ@ %m\hm%@ gu@uhlo

r|n at ons and het er odt oms i ncl ud e, but is hot

halq, mlpdbylt dkylpylfingi alieylsulgyyl, rlml@gﬂy laminy alézlam;mo dialkylamino,

anfl'ﬁ(g a11§rl ya'lkylzﬁ%ﬁg?%lg lylufd dlgi%(glgaz Ic kl’){lé fﬁxt?(h ?g(a)(}écz ﬁ&%yl ang carbamoyl,
alloXaneh adxogl , idivtk yAdrrsdin d rargd parb anaéy1) atk dearbonyddnhihortugd Wi t h

ne or nore, _preferall ubstituents
fﬁ%a}ré%‘%yéadmfli)o HoRlFo XY&E&H’BW%? Jaglu u%e 31“& Byt ]tuﬁft%d to, quinolinyl,
1sdqlﬁi’f@>[1n§7laﬂ)éﬁ%bfﬁ%}’ben%tﬁ%kﬁé’ﬂyp beﬁh%&@zolé" %E%o&b(iole benzothiazole and
suiflny ,al kyl sul f onyl, halo am no,
beamquhlamlﬁoBmydlq@mamswn be apticsallx s stl@rqdwnam&lﬁdmg(wwever the
r ycarbonyl and
po?@?%%&?@bﬁ“@%@?ca? %é\“r%%@in% |e£ﬁ? a? car banoyl ,
aryl car banoyl, al kyl car bonyl am no and
Thartgrc dctsory iy HiotdExanis!.as “bételoryojeling” anised hersin denotes a
nclude, but. are not [imted t gui nol
oS aar SBe el 01T Red peditafegie. preftably one o two
rinRe N ez @ dght VAR ROKAZ h@rpddgiigaink Ioﬁﬂ@ke&rnagﬂl@%teroatoms (chosen
benzi sot hi azol e. Bicyclic npieties can be opt.ional

frogy P pF %@mz)o%ndewlﬁléPanrqm@na%%é%erpe@%% sAtfitugd with one or
m@&h L AERABNL orer Ao albrshﬁemg 9&&@&@&&9 h§dﬂa§§ BN, 1JV& alkyl,

term "het'erocyclyl™, "heterocycl
IOWﬂ@tllmxaclpwlenbﬂlkqlkdxya@kﬂﬁe@, Had, éalnal&ﬂnbtdegxwhvbmdval ent

allg’o?(txgar@ lalgﬁ?r[ 1n(§: t%lgy suﬁnli)gSt | 109 fonyl ?aﬂiyh 1no%u{f8nyl

one ngs ree
arﬁatghlbsﬁfdﬁ@ﬁ alk@fsulfd)ﬂ}@amlhﬁ @@ylptﬂf(ﬂﬂylaﬁgn@ AkyRimin®yaebonyNg

et er oa chosen fram or S(0)0 2)
UQ%IHIUBE)% ﬁ%tgfim Ig5Ebqny %‘h& APy (g ERG- tualeé%otgfwedﬁ@cmd
Ex‘aﬁqpfgé’ b€ hetBlot)GledRliYal OMeluae, wme %leﬁhitéd%%n&z%tl&ﬁ#rleﬁj?r?(%dmyl
from hydroxy, oxo, cyano, |ower al (ﬁ | oner a
hexahwdroabrriimal degsepyl, wrRbydrpfugnyh stehydrathismhiyil, oxazolidiny,

thﬁ%ﬁfd?@ e}gox?ézdl d%yﬁ . u(?lpﬁ%lhﬂ?/i( )f)? a;%?ﬁ&? - ope?n?ﬂny? tetrahydropyranyl,

thlahionjhahnylp@uhlicﬂ)ldyllyl arﬁﬂnﬁdteyzbHmvlrilrefefrﬁb)lyyheterocyclyl” "heterocycle",
or ghﬁ%jtps i ll({zf]gl&)ilr %gﬁ{y](?rph(g@l z)%algcgé}lzlgélnﬁ%ldmyl or tetrahydrofuranyl.

al kyl car bonyl am no, aryl carbonyl am no, unl ess

Thetthre! Wyaexivaly1c ad edd hExeanguness ah alRelt 1@&1@@1}6@ |h|3té11f @din6@vBerein
include, but are not |imted to, azetid
ong e thixiei RYHFRgED ateak LRyiffaent &pibRy ptorr@g@(grg ﬁ?ﬂ laced by hydroxyl groups.

C&n%&ﬁ?}é éioinfe’%fb)llbns 15@1&{1&%%‘%&13?4&%?% %g?ﬁlkor?yﬁffﬁﬁﬁhleQAﬁHN),

thi azol i I soxazo
atippypbeay (Aqtgn)3 9- pplpbxc]y(dp [ﬁyﬂ | Inorne &hBBMNoyBBINY Ifer-patoxycarbonyl (Boc),

di %phl E%tplf carl£1 ate o I nucn))/flrlde éﬁh ‘??er Dtc):e)}lcz:glgéo (133}1%/1 (Bu), Chemical

Abshedte Reg:lytedt@a |N(m|1ber (GASRNR bpholdxyydrbol) (CBY ioél ZnYehrbonyl
pi peridinyl or tetrahydrofuranyl. The term
“hydroxyal kyl " as used herein denotes an al kyl radica
as herein defined wherein one to three hydrogen atons
on different carbon atons is/are replaced by hydroxyl
groups. Commonly used abbreviations include: acetyl
(Ac), azo-bis-isobutyrylnitrile (A1BN), 30 atnospheres
(Atn), 9 borablcyclo[s 3 1]nonane (9 BBN or BBN)

N a T .
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-23- diimdazole (CD), 1,4-diazabicyclo[?2.2.2]octane
(DABCO), diethylam nosul fur trifluoride (DAST),

wal2dwenpBi deneacet one (dba), PCT/EP2009/054638
1, 5-di azabi cycl o[ 4. 3. 0] non-5-ene (DBN), 1, 8-
dlazablcyclo[S 4. 0] undec- 7- ene. (DBU) ,
N, N - di cycl ohexyl car bodii m d&” (DCC), 1, 2-

diighiddroer(68X h d dedifRbiEy¢loth. 2 hlootanerd? ARG, (dBEMlamaiostl Ay [rifluoride

i carboxyl at e o di-i s0-
(D%ﬁggﬁgangglllc}ég?%gg?égﬁbg), (1 I,5::-15L{E)321’%)1cyc1%[4.3.O]non-S-ene (DBN), 1,8-
dighabic $6o 15 14t Y ludd e sM-ghgDBA)] W '-(diﬂy%hegﬁlcaﬂldaﬁhndd) (DCC), 1,2-

di i so- pro | et hyl am ne (DI PEA), N, N-di net hyl acet ani de

c(hrgwmt ang._ (ﬁ%ﬁa %lww%aﬂ%ﬁw qﬁghj(lmarboxylate (DEAD), di-iso-
pr%&l‘%@ﬂﬂ%gyﬁﬁt@ ﬁm 8i-kPMidylal th RN }: IBALCB? DIBAL H), di-

( o, 1,1 - (di' pheny Iphosphlno et hane (dppe)
iS%p@pylbthyla(rquﬂL},IH%b ﬁ\bgp;hmthyf actaoudndNldp g l)J N-

A T A BT st o

(D{\B@)N:,)ll-bi@t(dhlﬁlﬂ@iylpﬂlﬁlﬂﬂrﬁq)ethane (dppe) 1 ,1-bis- (dlphenylphosphlno)ferrocene

(d]%}iégﬁ%gx(y 1_61% y In?(g)lgclppgl % ﬁ%?r% 1m1de glcllr((j)ch OI‘IXC (E?)él) cthyl (Et),

etlQ/l ﬁc?e‘teﬁ@ @i%@?\%?tefﬂaﬁélc(hﬁ?ﬂ) ¢ Ikhdy-2 H-quinoline-1-carboxylic acid ethyl ester
tetranet@gluronlun1hexafluoropho hat e "acetic

(EEQ;Q} cth;qhy'l@theré]@ ) ©-6lcizgb¢naomigyole-1-yl)-N, N,N'N’-tetramethyluronium

L

(HOB¢p ighiybssatiedigh dzarendtrHSHP LGS iha poipar(dVERH), lithium

T EL R MRS S Sl AT st

MEHMGREAY L (MBSt c@RRE(MFCNYBA-ch RS faVentoid bdid (MeEPR
)MTBE)il(M@roremsucm(nlrTF\g};’)](CNBS_)ﬂé ﬁ?égrbéxé nhy gPﬁn%Sﬂmman

(H@N@ﬁ}hyl Kbutil gherd YEB R Nrrempsycgnimike B W]phy@nde

2 d
Vot st SR ATl O S Ehan P PSR gy mmoidone
(NMténwld@rﬁhm chmrmmycbma(tP(BCC) ppidniopyliciromPeIPDEohas (°h)

Sk AR P BTG PP R gt b BN rkERpyg, g gpperture

rtto Rulye2iSibufy ﬁ%gl 1§ dretBuM @R (TBMBEY u@dth E&BMNE (TEA or Et:N
e qiytEt6 tgtramet s1§/| prerl di ne mox IE);(FTEI\/}E% t(rlflozf\te?’ -

2 70? 6@mhyl]elml}qu ]f-pfcyldgﬁw‘_(’@t qnélag(,qr GS@A)( 1tr1j_1uoroacet1c acid
(AU S AR NSRS BB trn o411
N,Ng¥ 'rl‘éftttmmaﬁmsdmanmtr( ffBaﬂll)OTOHOIT\EItﬂ (TR/E), thoh taymethogmatppphy (TLC),

ydr of ur.a T . iret hyl si | or _Ne3Si
s RS bl CHT iRt dan ey drae
(TROHQHpTs@H Va-NIe 8D - of to%ﬂP\Srls) NT@}nhane -N- carboxyanhydrlde (UNCA)..
N- ur et hane- N- car boxyanhydri de ( Conventi ona
Conyreivapomeaciaigs e uﬁ@gtﬂpﬁeprﬁﬁ@.nﬁé@alr{@} #g1 (-} yyconflay (sec-),
tei(tzcm) (terB S ERNAR MvE BRE C)lStOltnglrytﬂlé%El gg( tus%d G a1$ eRyNAYRLy. (1.

heir customary neani ng whén use an al
ngﬂmde'tayd D B. KRsepyuNymemdat.e iP Orgirds ﬂéwlsmriblﬁéleakQIBé’ergamon
qgg} Chemi stry, |1UPAC 1979 Perganon Press,
I%%i 8333 30 "Heteroal kyl" nmeans an al kyl noiety as
defined herein, including a branched C4-C7 al kyl,

“NESO8IK I Qs Almmrm&a?%@ dBmEagRM %&ﬁnmuﬁnaﬁam C alkyl,
replaced with a substifuent |ndependently sel ect ed

whergirpah éve poilipredudmigst ptags pve opp repliRedavith Ay bstitapy R

9 P 9/ 3 -

g 10 s R M L e < R AT R A R ghere s

poi nt of attachment of the heteroal kyl radical is

t hrough a carbon atom wherein | e is hydrogen, acyl,

al kyl, cycloal kyl, or cycloal kylalkyl; Rb and Re are

i ndependently of each other hydrogen, acyl, alkyl,

cycl oal kyl, or cycl oal kyl al kyl; and when nis O, Rd is

hydr ogen, al kyl, cycloal kyl, or cycl oal kyl al kyl; 5

when n is 1, Rd is alkyl, cycloal kyl, or
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25 thereof The terns "hal o," "hal ogen,"” and "halide"
are used interchangeably herein and refer to fl uoro,
wa@kdoonsz98br ono, and i odo. "Hal oal kyl" means al RgI/ER209/054638
defined herein in which one or nore hydrogen has been
repl aced with sanme or differ. nt hal ogen. Exenpl ary
hal oal kyl s i ncl ude -CH2C1, - CF3, 30 CH2CCl13,
an-iﬁgge@fi@m 0 @FZS) with thatundeisiakéding thafthe point of attachment of the heteroalkyl
329 /EP 009/,054638
AT Al A G G R R
cytohleypikyt ®Riahs RF ag iedepomrntlp of oh bikegeydrbFeRpidyQaityl, Rgcloalkyl,
one, two, or three or four heteroatons (chosen from
or gy¢loalipdaikyle sndywhengr s Rf firhydrogse. et e%leﬁw_l/ P exciRgkydapkyl;
wiR@ ioRt i Rk ?I%9@§Mkﬁu&§§wﬁﬁm§ﬁh5®%ﬁdQ&kﬁh@s2EKQEBHS§

of heterocyc moi et i es i ncl ude; ‘but are not limted

cyd@akmlp@yocbwékyﬂqlkﬁummptw@mu@ pigperliglemyo, opdiplylamiingy | |
Re Qeqprp[ ti%% &QE&F%L 1ncﬁlélg pt!ulrt1 Xlle qop){trn tgél J[odb Fér(’lg%‘oﬁ(g;?t%lyl’ 3-hydroxypropyl, 2-

razo dazo
hyﬂwxydl-lﬁwllroxymeithwyl;wls mlryylfdxlypmpgnlyﬂ shydazakihdiethyl, 3 -

hylpgoggl 29 gg cgﬁm@x%a&r %ul?:}f (&ﬁ lzl-fr{qlea]dﬁ:{rml,{%g;plnoethyl 3-aminopropyl,
2- ﬁqéﬁhgldhlrf&ly'léi‘h/}ll  anRB O Fh flaeyy, |amlﬁd@hﬁ"@’dﬁ@t?l%&hﬁbﬁﬂonrlpmpyl

benzothlazolldlnyl benzoazolyll i nyl dr of ur
mqﬂexlmamparl@mukmthyldnwyﬂlﬂmmdf@nylethﬁtmﬁhy@mmmlm propyl, and the
11tehlam)rphollnyl t hi anor phol i nyl sul f oxi de, 10
kthiam)rpholinylsulfone, di hydr oqui nol i nyl

di hydr oi soqui noli nyl, tetrahydroquinolinyl,
“Heeatroayly meiasst)aqmion«zﬂyichtybr bia)rwc ieety bketo 120mig @omb hyving at least one

R oR B o PE TS RS s Gt o K By the

refhaia gl ri@itor taig Chaitiothe Ghtlereigding thanthe astadiivehpoitt@ ke
al koxy, or hal o-1ower alkyl. 15 "Leaving grouB neans
heé?r%aﬁfilmlmllbﬁ 8N @ ANHGC élaa\/@h@ h%?raﬁqyyﬂ%&eax g PRigpnally

subdtialted bs ddRinSY RLBR! Efanﬂfl&ad}*h@te%%mn%lé%s ilchRte; biRRrA R Whited to,

or group displaceabl e under substitution reaction
Op@omﬂﬂlytsubﬂﬁgutemmoeé @@zcblelaxsongcom,dhupsolylmsbtm@olyb@t&adlazolyl

thl%dl%?OQﬂt %ﬁ% o%le en I th@)hneg% s n%pﬁ?ﬁ?anzf ]pgrldlp%l 9yrroly1 , pyrazolyl,

pyﬁtﬂ ldiyl ) q@uﬂdﬁmﬁyﬂ @lﬁﬂohﬂyh lia@inbihyl, I ‘tkmgczfaf}&! mhidﬂﬁMhﬂXb’anothmphenyl

t osyl oxy, i en ophosphi noy
be%ﬁ@l@?ﬁﬁﬁ%%@ﬁ&l@%@%&% %v%ﬂ Yy PagOxar ey VLE%Z&WZOM
beﬁﬁ%ﬁlgdﬁﬁzolﬁn@entz&?yriﬂylf Qndol i‘sbl‘ﬁﬂélkfl uﬁlrazolﬂpfriagﬁ@i ki¥azinyl,

means he subsequen descri bed event
qum%aslwétpalﬁ@el feigazeliny n@enlolrimyl d@phlthyruémﬂ pmedmylhearbazolyl

r 0N, 1,0 I h

az%g Cud&s % éagrgécl:lﬁgsa%g rtl%sl %glzlg}é\%%aﬁlah %Xﬁr\éggh 91 denvatlves
theredf. Agonlst refers to a conpound that enhances

the activity of another conpound or receptor 25si te.

tag i st refers d t hat i ni shes .0
SUBn a0 BB o GBS ARe R SOOI BE PUEBRarer o fuoro
ch&h@enmﬁMﬁmaaﬂﬁl132980PCT/EP2009/054638 26- The term
"drug candldate refers to a conpound or preparation

i is to ted le effect in th
“H%fhy}’r’etﬁ?ané@ %@8%1‘??1&1% ?‘FP e ShINRER ydr%gglaﬁaq Resn replaced
wiflf saed: Rerersfindlogéd ECaHH 8118aIRAS iRMMKAPWO], —-CH,CF:, -

bi ol ogi cal activit
CH,CCls, —CF,CF3, —CF3, an the like.
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The term "honol ogous” as used herein refers to a
protein that perforns substantially the 5 sane
wo eovet132980 i N anot her subj ect species and shar eBCT/EP2009/054638
substantial sequence identity, to the extent that they
are recognized in the art as gelng di fferent versions
of the sane protein, dlfferlng primarily in the
“Pbpﬁemyebfl’i ar ‘Wcﬂetohyﬂh@lyylérr@arﬁmdnov“&lwssauﬂwd ewaatplcensmtmg of

onF1 g%o ré%sln{;orp%rg Rg%eh g)?(gj, o¥ treeEo.r aLl}eeget?(ée{tQm%Q iﬂsderel greom nitro gen,
oxidresrslifur) N@he hatgroc iyl singinidy b dpeiogly.subdiieuted as defined herein.
interactions include, but are 10 not limted to

Exagl@kﬁsgtf hetgropydyrmaigtics ingiuden butjarqcpot ligaited &, m@atl%rsébwmted

pip e@dﬁ@?%‘ﬁoerﬁﬂﬂd h@hﬁ)%ﬂ)%ﬁazﬁlglﬁtageplﬁw qRSroRByd] b?ﬁé‘cﬁﬁhnyl 1m1dazohnyl
condi't’i on, om disorder or indicatfon:

1m1ct9é4>llldmyln1evn I@ﬂmysldmnﬁ Ryronidingt, OPcﬂﬁﬂblﬂtnal |lsz>et@tzohdmyl morphohnyl

T B Ry bR B8y el Bt nlifEon
thl@&l@iolyllld'ﬁ\?yl(]&n@othlaMHd'h}Q aehzabaolplidingl) dihpdetiabl, etakydrofuryl,

line wt SCo f this vention provides a
dﬂy&ﬁ@%ygﬂwr éﬁtra%sffﬁ ﬁ%ﬁ tglﬁ‘ﬁqoél?hoéléﬂt igmpoyph ‘ﬂlnéflst‘ potte of
thlﬁﬁq@iﬁh@hﬁbgs@foﬁg alihydeSjudloingle il di9is8 ghiBS ity Q@trafhp@t‘égulﬁghnyl

a current anplitude of greater than abolt

tﬁﬁﬁwd@%ﬂuwp@%ﬂdﬁﬂéh%hkient anmpl i tude that does not vary

by nore than_apprOX|nater 20% over one hour under
“Og)‘ﬁgﬁeﬁgfl su?é?fﬁ%&’* A ubs?lﬂféﬁp@ﬁﬁh”ﬁ %@étiﬂte@ﬁﬁl@ﬁ&ﬁpﬁtﬁl with zero to

alts™ of a conpoun neans sa that are
thieh awbsaments sdadt¢d/fran deptrablye, habs Odk tyamedathaoenitrp, lawdr alkoxy, or
lm{hﬁt ggrﬁess t he desired pharnmacol ogi cal activity of

ReWs B%rent conmpound. Such salts incl ude: (1)

acid addition salts fornmed with inorganic acids such
“Lasvihy gioop’hinedrisa gaaipdwitlnhd medanmiiconaationallyukdoaiated veidi idin

sy&%%‘# (%g%ggl;' S}@“ggt?}’a ;61 g%lg:%o%]golr%&(g{%:’]cgspia@{eﬂollé Eneder (S)Jbs][:t%{lon (rjeac‘uon

coR@NERNESUMbRAIE 1caCnd grdBO ARG, iR BRHIE BMitE PR Bald&dndalkane- or
citric acid, ethanesulfonic acid, fumaric acid,

argenrselienioni wiches methgnase Benydoxye piliancglfanyieixy. thisnepthyd ghenzene-

soo ) o BBl an YRR B Bb B ylony, opionally sybstinred
beagjlaky, ivapiopylagy,dcylmay,and thedikied, mandel i ¢ aci d,
met hanesul foni ¢ acid, nuconic acid 2-
« ht hal.enesul f o i LopI ani ¢ lic
P B SRR B G o RS oSy S 7 Hlfpnce may
buaﬁéed,not bdcOB ahy thac ek idescaiptich indluded iRgtah dek @he@rthe event or
salts fornmed when an acidjc proton present in the
leﬁ‘é@@ﬁ‘&“&éﬁ‘ﬁéﬁfﬁblnét@?‘}?éﬁn Whiche dogpieiced by a net al |on
e.g., an alkali netal ion, an al kaline earth ion,
“A%Gn@{”h‘é@eﬁl%ma'c@ﬂlpo@fd thMQnKQQQS( the 3&&@@@6&&3&8&%@6@& receptor
-27- coordinates with an organic or i norgani c base
sitdiccept abl e organi ¢ bases include diethanol am ne,
et hanol am ne, N nethyl gl ucam ne, triethanol am ne,
« : [ [ S
AP R e e TR b R it iR Ay AOAAR e
coppbargbérunschiodsidki de, sodi um car bonate and sodi um
hydroxide. 5 It should be understood that al
references to pharnaceutically acceptable salts
i ncl ude solvent addition fornms (solvates) or crystal
forms (pol ynoi phs) as defined herein, of the sane acid
addition salt. The preferred pharmaceutically
acceptable salts are the salts forned from acetic
acid, hydrochloric acid, sulphuric acid,
nmet hanesul fonic acid, maleic acid, phosphoric acid,
tartaric 10 acid, citric acid, sodium potassium
cal cium zinc, and magnesi um "Sol vates" means sol vent
additions forns that contain either stoichionetric or
non st0|ch|onetr|c anDunts of solvent Sone compounds

e . Y o, e
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20 ot her apes and nonkey species; farmanimals such as

cattl e, horses, sheep, goats, and sw ne; donestic
wa@piogab®sesuch as rabbits, dogs, and cats; | aboPEr/@P3009/054638

ani mal s including rodents, such as rats, mce, and

gui nea pigs; and the like. Thg term "subject" does not

denote a particular age or séx. "Therapeutically
Theftérectdrugecadnlatet tefons ans cempcamdwnpre@ﬁraaomwhwmmt@ betiested for

n i.nj, st ered ect treat
p‘%@%ﬁ@%‘%‘%{ eérea“%engi?ﬁaf %ea%%% oY) tné%lt‘ S 5?38%{“%%%? said drug
cmﬁ@dﬁéh&u@b&ﬁaaﬁbﬁﬂ@;@ﬂa&hew.therapeutlcaIIy effective
amount” will vary depending on the conpound, disease
st at e _bei treated, the severlt ar the disea
THE AT ol Ghous s STl AT FD &0 HBH 1B ParfRsS oRiapally the

safnB Gurdcabh B Mdchef ARCPEpcaRItm Safed khiintibIN@qiMEIRIRINY, Bfthe
the attending nedical or veterinary practitioner, and

exgpnhiBipt theyarg repognipgd ipalyodrt sdwgprtfiir rpoGrIsms §3ganggrotein,
dlffeﬁt@f éﬂﬁ? tﬁ@L e%feg ﬁﬁ\tvhlcfi‘ﬁle sét?edfo . q'hﬂ q&c&%ﬁﬁs ffPman ERG,

uce I'n the sub ct that achi eve t
moust ERAe dncpt;at PBSearotll aortshbrealﬂyomoﬂ%tgoueboeﬂmplh etheia
pharnacological ef fect woul d be one that results in
“Mﬂ% 1258 ¥ \rg:%atn%gIrtll?,]oleaculert}e{%t?%tlaglgt& gﬁylthrate tgtruggt %e 1nt ral 8{1%1%5 1{1cyh.1de but are
nom&@ti’tsd @Dygdﬂlhﬁ,%%on@tomdi ﬂhe Gike, as Yefriedmere@t. i ndi cati on.
Treating or "treatnment” of a disease state i ncl udes

PR B A0 SR 3R BBk SonbigPi SEPRD bl gpincicaton

in a subject that nay be exposed to or predi sposed to

THeh@nticsR aige” toad ﬁ,a dotie (ﬁf@tﬁﬁloﬁ@ﬁzeyleﬁarﬁnﬂeihi RNE A Gfable” cell line is
di spl ay synptons of the di sease state; é i nhibiting

a e} ding fhag gdubits sypstantially consigtons ghargrgerisfies %Vétf/ g6 %nwt@ach
doRblifd)e dabRREE 1iRE RhiRinQhic ddofe 6f thi¥lifr@nriSY PRVRAE 2 s@stantial
(rii) relieving the disease state , i.e., causing
ProfEmitey @froyllbthatcﬁéts panabletof prayidingi exal t«:SIStahee ofi ssendey dhasy aévpet 50
|ts clinic S bllcat
MBful b Bk P SERE AT o PUE SnE B0 B LFBhL AR inae

thatrlotdeit Wa@rtiyl @ yhan Epmmineselgfzo%enzee@mtoat tm/(&r control condltlons.
conmpounds enconpassed by the present invention and

WM thin t he i nvention are ovided in. .
liiohe itenly rgeRanF S8 abat uipRD msd S yPL R P g ety
acWpibie, hoddmed aERinp hVihagbsicls B ABliR ARSI IchiR@til iy of the

the art to nore clearly understand and to practice the
pagsmpe@prounghy aveh gHs IPhIEY: shoul d not be consi dered as

Ilnt [

(1 25 SO RARC el W HNERAC R B aRIORK| R acid
hygmbemmlc acitlhsulfooerecid) ratrigraeidu plapharict deids amkpibk liketar dornied with
st ei.n

Or%a&ﬂﬁp?tftcgsﬁ?@b%? A aecnﬁl ?’8?26??158”2%18 é‘?lgt'?eélﬁOlecaF‘B%%éﬂtfomc acld, citric

acﬁly Sth &R lifch i 0K, Teth & Laced, gltfcohdf]ﬁ(ﬁtﬁc h&d, %ltwoﬁﬁraeﬂaﬁl@ttamlc acid,
bet ween a deplcted structure and a name given. t
glycohig agityhydraxyaniigic aqidd -Rydrrecthapesufonig a@é lagticaicle galeic acid,
mdIRRidMRla@htc act(f‘ nﬁtﬁ@élfc' 1%, ndefhahdG1£51i€ Eﬁe%ﬁdynﬁ‘td'c (ji of a
strucfure or a portion of a structure I's not indicated
nanhthﬂendsmlrfom&mlpeom@ut dcidssatiedisadidl useisjc ackik tastaricia¢idr p-
o RO P LPUSHL fud Be pep  merpreted as 28
| NVEDL dali fcmhe& wihes a ad1dio preASH prReknt ﬁifﬂ@ﬁilr%lhtﬂﬂﬁlpf)@[[d either is
treating inflanmmator i sorders, net hads of
replpces tblyﬁgn‘iif‘ls@t e §nr?i‘8’$é’t“‘é@ 1py ah |aﬁteﬂnert?éth§%rot A gluminum ion; or
materials and the internmedi ates of the synthetic
reacti on schenmes can be isolated and purified if
desi red using conventional techniques, including but
not limted to, filtration, WO
2009/ 132980PCT/ EP2009/ 054638
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-29- distillation, crystallization, chromatography,

and the like. Such materials can be characterized
wa@gimg3mdenvent i onal means, including physical POIEPZNY/654638

and spectral data. Unless specified to the contrary,

the reaction described hEYEI? ,preferably are conducted

under inert atnosphere, at atnospheric pressure, at a
copwlapds onitht @mgenm curieorgamg basef A€geprabl caipamigt basm@clude

.about 180C 18 abl veni ent
i Bler P SRR TR Sl PBl P s GO SETURD 3Bty flipg na e
likk 0 [Alcoapitabgc @@fgemesbaﬁs énchelei abingidus diyeroafde! fdcipassikele, potassium
syntheti¢c routes |eading to the conpounds object of
hydfaidentadiien gabompRA AT ) hydrrideRy " R3, R5, R6, and R7
are as defined above unl ess specified otherw se. 10

It setiaMe!un@bls b8 thal Al refdidfiecs tdijﬂHﬁadéu@ﬂll&' able MtNAclude
Step ANCNO Step B .: H3c.s 3NCH3 142

solNept additRe; f@}nsmlgates) or crystal forms (polymorphs) as defined herein, of the

same acid addition salt.

The preferred pharmaceutically acceptable salts are the salts formed from acetic acid,
hydrochloric acid, sulphuric acid, methanesulfonic acid, maleic acid, phosphoric acid, tartaric

acid, citric acid, sodium, potassium, calcium, zinc, and magnesium.

"Solvates" means solvent additions forms that contain either stoichiometric or non
stoichiometric amounts of solvent. Some compounds have a tendency to trap a fixed molar
ratio of solvent molecules in the crystalline solid state, thus forming a solvate. If the solvent
is water the solvate formed is a hydrate, when the solvent is alcohol, the solvate formed is an
alcoholate. Hydrates are formed by the combination of one or more molecules of water with
one of the substances in which the water retains its molecular state as H,O, such combination

being able to form one or more hydrate.

“Subject” includes mammals and birds. “Mammals” means any member of the mammalia
class including, but not limited to, humans; non-human primates such as chimpanzees and
other apes and monkey species; farm animals such as cattle, horses, sheep, goats, and swing;
domestic animals such as rabbits, dogs, and cats; laboratory animals including rodents, such
as rats, mice, and guinea pigs; and the like. The term “subject” does not denote a particular

age or sex.

"Therapeutically effective amount” means an amount of a compound that, when administered
to a subject for treating a disease state, is sufficient to effect such treatment for the disease
state. The "therapeutically effective amount” will vary depending on the compound, discase
state being treated, the severity or the disease treated, the age and relative health of the
subject, the route and form of administration, the judgement of the attending medical or

veterinary practitioner, and other factors.
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142 Step A: Ac20, Pyridine, 80C, Step B: NaH R2X,

DMSO, Step C LiHVDS, THF; 15 Step D: NaH, R2X, DMBSO,
wGom/18vep E: MeMgBr, Ac20, Tol uene, Refl ux. |PCBERWOR054638
4- am no- 2- net hyl sul fanyl - pyri m di ne-5-carbonitrile can

be acetylated by heating at gbout 80C in presence of
acetic anhydride and pyridiné. The acetyl am de forned
"Pharmieholegivalye fleet abesedlhkgpﬁrmwdmpamsrﬁfeptse)s@mcai 'mfth@subject that

S sodi
colfl P g e S e G e R A R sl R Muia be
on8 @ay eRtiltsSid Gl @5 vdalibh) allasiati@s@iredirdon of GirRPy Bcontinence in a treated
Al ternatively
sublegtni no- 2- met hyl sul f anyl - pyri mi di ne-5-carbonitrile can
firstly be alkylated in the same manner as descri bed

"Digdease! Sfe Bnaind aﬁﬁ&@ee@@r&:oﬂdﬁtl@tﬂé&ﬁb@% Byindicaaddrent with
net hyl magnesi um bromni de and aceti ¢ anhydri de |n a

.apolar aprotic solvent such as toluene (Step D and
TSeAEEPT TIIENE ot GFcagetialeiiRclydsp Mgy eHEg ﬂ&f‘y@ﬁqa%st@ts ie.

caﬁs%i@h% REniéa sGRPBRRABMH Nase state not to develop in a subject that may be
5-am no- 8H pyri do[ 2, 3-d] pyri mdin-7-one in the

exposed e(n@a)rgdlsm)sqt nodh@dlb@s@stgtg clhut deesiniot fgtigprperience or display

bi ri | ar vent_ su s JHF
iRl JaLET GBGB9Sl B ERsBeitLRE ¢fy fopmen
of tid(tiseqbditE ot its clinical symptoms; or (iii) relicving the discase state , i.e., causing

temporary or permanent regression of the disease state or its clinical symptoms.

All patents and publications identified herein are incorporated herein by reference in their
entirety.

Examples of representative compounds encompassed by the present invention and within the
scope of the invention are provided in the following Table. These examples and preparations
which follow are provided to enable those skilled in the art to more clearly understand and to
practice the present invention. They should not be considered as limiting the scope of the

invention, but merely as being illustrative and representative thereof.

In general, the nomenclature used in this Application is based on AUTONOMTM v.4.0, a
Beilstein Institute computerized system for the generation of IUPAC systematic
nomenclature. If there is a discrepancy between a depicted structure and a name given that
structure, the depicted structure is to be accorded more weight. In addition, if the
sterecochemistry of a structure or a portion of a structure is not indicated with, for example,
bold or dashed lines, the structure or portion of the structure is to be interpreted as

encompassing all stercoisomers of it.

The invention provides compounds and compositions for treating inflammatory
disorders, and methods of treating disorders mediated by JNK.
The starting materials and the intermediates of the synthetic reaction schemes can be isolated

and purified if desired using conventional techniques, including but not limited to, filtration,
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Step AA° R2ZNH2, DCM Step B: NaOH, EtOH, Reflux; 5 Step
C. Benzotriazole, EDCI, DCM Step D LDA, EtOAc, THF,
WO Z@@131980 1) NaH, t-BuOCOCH2COCEt, DMF, 0C, 2)PJdFRP2009/054638
Reflux; Step E: DI PEA, DBU, Heat In Step A
4-chl or o- 2- et hyl sul f anyl - pyrjm di ne-5-carboxylic acid
et hyl ester undergoes an 10 reaction with an
dismlpti@p wt}’ataéiqaﬁdnrmhly)mtﬁgn@hmmhd lrikqarSuaky olatorialsalaw bart

the corres ne, o

enFFEPAR Fitisah oo Rl TR ERE T I8 Sy o
Uttless tspeiftealrto @sponthigthaedadtiod desbrybddertdimprefaratay p@lcanducted under

protic solvent, such as EtOH at reflux, in presence of
m%%t@osm? . 3t alpEhgTe RSP YR EEa BASONHRRCTAITNAERS O N
ab8tl -8 th a6&N 1@@“(:0 Qﬁﬁ’%&t%@ef&ﬁbfyﬁﬁd %%Jeﬁ%ﬁﬁfgﬂ B8m (or ambient)

activated ester I'V by reacting wth benzotriazole in
teraner@zptﬂ,ag chbutéﬂ‘iC 15 such as DCM in presence of a
Inﬁhggell%\?%gggr? 3‘5%% Cc[epﬁ\?d%ggile&gﬁlié %gﬁlgl gxﬁ?et cr}ﬂégsef%acg’ng to the
coapbiies pbjedi mhmlvanmhemé faylicale aétRbR, , Rt RS, GBCR bk a8 defined

ol ar aprot sol vent such as tetrahydrofuran with
abpygUnlgss {p e@r%h‘eé‘f"@eof ethyl acetate generated in situ
SCOMEME | t h| um di i sopropylamde as illustrated in Step

D. Alternatively I'V can react with tert-butyl ethyl

mal onate at OC i n presence Nstrong base such as

NaH i n a polar 20 sol vert._su s DMF, and the coupl ed

product can thestbe ydroFyzed nd dewsaeboxyl ated by

heating at reflux ¥ n presence of TFA™0 give the

mal onate V. The nal onate V, _bycheating int eesence

of 2 stron A/[ganlsépbases;%lk i@ﬁﬁgnd)\ UJjgan

be conVéFgg«;L Rut he cdtfe

5- hydr oxy- 2- met hyl sul f any1- 8Hpyri do[ 2, 3-d] pyri Fn di n 7

-one VI as shovved inY$tep E. 25 SCHEME Il Step A:
POBr 3, a&ﬁi 1OOCN B: NaN3, DMF, 90C, MWN St ep C
PPhS T 36C. oA g(OH) 2/ C, AcOH. 5 In Step A

Stép Ryﬂ%ﬁ%g@&lﬂ?@i‘}y&su' fanyl 8H pyrido[2,3-d]pyrimdin-7

‘can be brom nated by heating under
Step By Gal@VRXc @M$®j ons at 100C wi t h phosphor us

an apol ar solvent such as
Stﬁ%%hﬂl‘g&ggf@ﬁg The brom de of formula Il can undergo

Stma%qug?gg ipMsOYysdeat i ng under m crowave conditions
90C Wi th sodi um azide in a polar solvent such as

Stm\F—“ MghlegBasttPbéelupie. BeBpx.B. The azide of formula I11
In g?erepr ?:-’eaﬂbﬁ)c?-}rn?eq ﬁﬁfaﬁ t;ﬁfgmhﬁﬁg %%aﬁ%%ﬁﬂ[é%aﬂ Yo gﬁ@t%lgteél }{y heating

yr eac ucl ng gen nt suc
at blscupReAGyih mkm&{delotﬁeceaﬂc a8B@ridn aad pyﬂldame Tob mnyl amjn@dnfoased in this

THFE i n nce of aqueous HCl, Alternativ
waiso 02 Ry 1% B et oy P BRI S by SRy hycride and
an Gyt tag & Glchas niath Y1 26t dkn YL X b IehentQBcCATIMB OaRddedcribed in
pol'ar protic sol vent” such as acetic acid. SCHEME |V
Step B. Alternatively 4-amino-2-methylsulfanyl-pyrimidine-5-carbonitrile can firstly be
alkylated in the same manner as described in Step B and then can be acylated by treatment
with methyl magnesium bromide and acetic anhydride in a apolar aprotic solvent such as
toluene (Step D and Step E). The amide of generic formula I can cyclize to form the
corresponding 5-amino-8 H-pyrido[2,3-d]pyrimidin-7-one in the presence of a strong base

such as lithium bis(trimethylsilyl)amide in a polar solvent such as THF as shown in Step C.
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MeO NH2 NL HNNN.--0 | R2 IV RO is PMB or H Step

A: 1) Tf20, TEA, DCM - 78C, 2) NH(PMB)2, 100C, MW
wEe@p/1BR9sd) OXONETM acet one/ water or m CPBA, BEHPERRNI/054638

2) Base, R1R4Cy, heating; Step C. HC104, DCM WO

2009/ 132980PCT/ EP2009/ 054638,,-32- In Step A, the

5- hydr oxy- 2- net hyl sul fany1l- 8I§|(-)pyr| do[ 2, 3-d] pyri m di n-7
SCHHEMBI forrmula | can react with

trifluoronethanesul fonic anhydride, at -78C, i;n a

apol ar sollvent suc/ PCM in the'presence.0 a@
organilc base sscsnehﬁs Et 3N, %End*lj I esvd_ ngL ,p carr®
thens IC'S%)‘?“GCGOE by rigaltion’w thi 1,

bi s- 64 met hoxybenzyl')-am ne by héafi ng at 16’0@ under 5

m crowave scopdi tions to gi've the amine of general
forwl@jﬁ\ﬁbe t kb ‘th noi ety of conpound of
generilk formilal! ca Gdi zed by reaction wth
OXi dlcz.ersRsuch as OXéHNEVI'I\/Pl n a mxture of acetone and
water or w th 3-chl oroperoxybenzoic acid in DCMto

St@it@eRtNH!z BéMespondi ng sul fone or sul foxide, or a

ﬁtN'&?Hoétot}f‘ <Ahgve. The leaving group created in
can en be displaced by a substituted

Stqyﬁi Bmmaam;lﬁ)tﬁyuﬁé\dil ng in THF, 10 with or w thout

s LD T D S | B GR A BR B Sy

Rdflagn be deprotected as shown in Step C, by reaction

with perchloric acid in DCM TABLE X
Step E: DIPEA, DBU, Heat

In Step A, 4-chloro-2-methylsulfanyl-pyrimidine-5-carboxylic acid ethyl ester undergoes an
SnAT reaction with an appropriate primary amine R°NH, in an apolar solvent such as DCM,
to give the corresponding aniline of general formula I1. Aniline I can then be hydrolyzed to
the corresponding acid III by heating in a polar protic solvent, such as EtOH at reflux, in
presence of water and a strong inorganic base such as NaOH. The acid III can be converted
to the corresponding activated ester IV by reacting with benzotriazole in an apolar solvent
such as DCM in presence of a coupling agent such as EDCI, as described in Step C. The
activated ester I'V can be converted to the corresponding malonate V by reaction, at -78°C, in
a polar aprotic solvent such as tetrahydrofuran, with the lithium enolate of ethyl acetate
generated in situ with lithium diisopropylamide as illustrated in Step D. Alternatively I'V can
react with zert-butyl ethyl malonate at 0°C in presence of a strong base such as NaH in a polar
solvent such as DMF, and the coupled product can then be hydrolyzed and decarboxylated by
heating at reflux in presence of TFA to give the malonate V. The malonate V, by heating in
the presence of 2 strong organic bases such as DIEPA and DBU, can be converted in the
corresponding 5-hydroxy-2-methylsulfanyl-8 H-pyrido[2,3-dJpyrimidin-7-one VI as showed
in Step E.

SCHEME II1
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WD 2009/ 132980PCT/ EP2009/ 054638 -33- WD
2009/ 132980PCT/ EP2009/ 054638 -34- WO

wQe9/1188O80PCT/ EP2009/ 054638 -35- WD PCT/EP2009/054638

2009/ 132980PCT/ EP2009/ 054638 -36- WO
2009/ 132980PCT/ EP2009/ 05463857 37- Cmpd. No. Structure
MS MP 1-70

N3
OH Br
N R
RS Step A N™ ™ Step B
Hc)NI\/ ep’HCJ\ p'HC)\ o
7787 NT N0 N~ "0 Rz
2 2
| R p R m
NH,
[N
H.C.
Step C Hy )\N/I\Il o
2
v R

Step A: POBr;, DCE, 100°C;

Step B: NaNj;, DMF, 90°C, MW;

Step C: PPhs, THF, 35°C or H,, Pd(OH),/C, AcOH.

In Step A, the 5-hydroxy-2-methylsulfanyl-8 H-pyrido[2,3-d[pyrimidin-7-one of formula I
can be brominated by heating under microwave conditions at 100°C with phosphorus oxy-
bromide in an apolar solvent such as dichloroethane. The bromide of formula II can undergo
an Sy reaction by heating under microwave conditions at 90°C with sodium azide in a polar
solvent such as DMF, as described in Step B. The azide of formula I1I can then be reduced to
the corresponding amine IV, Step C, by reaction with a reducing agent such as
triphenylphosphine at 35°C in a polar solvent such as THF in presence of aqueous HCI.
Alternatively, the azide III can be reduced by hydrogenation using a catalyst such as
palladium hydroxide on carbon and a polar protic solvent such as acetic acid.

SCHEME IV

OH N
N
NG \ ¢ N XX
| StepA A StepB
)\/ RN )N
N o

I i R n

R’ is PMB or H.

Step A: 1) Tf,0, TEA, DCM, - 78°C; 2) NH(PMB),, 100°C, MW;

Step B: 1) OXONE™, acetone/water or m-CPBA, CH2CI12; 2) Base, R1R4Cy, heating;
Step C: HC104, DCM.
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WD 2009/ 132980PCT/ EP2009/ 054638 -43- over anhydrous
sodiumsul fate, filtered and evaporated under reduced
w@r@94sa980 The crude residue was triturated w PET/EPR09/054638
and filtered to give 5.9 g of
[4-(nDrphoIine-4-carbony1)-_gyplohexyl]-carbanic acid
tert-butyl ester as a white powder. Step B: HC1 (2 M

Cmpd. jagq, 150 nL) was @pdded |[to a sjuspensi on of

No.

[ 4- (roFpHere ne- 4t MBbgnyMP- 5 cycl ohexyq- carbani ¢ acid
tert-butyl ester|(5.8|g) in |MeOH, and the resulting

1-70

m xture stirfed at] RT ovlernight. The reaction

m Xt ur /§§§gévaporatec under| reduced pressure, the

oi | y wmesi duee was| {akgn &ﬁggn Et 0OAc, and the resulting
nixr%ﬁﬁ/maé soni cated.| ¥He9 slolid formed was col | ected
by filtration and dried under reduced pressure to

o~
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afford5—2¢gof
i nocycl ohexyl ) - nmor phol i n- 4-yl - net hanone

Iyﬁég?gghloride. 10 Preparation 2: Synthesis of

THhs-cAmpomds -ofrehtihinderRiomatd NS tlotlalatots Sid-g9ynehcad 2xReted to be

rimdin-7-one The synt i s of. )
et iy Thetlitany 01 s W R RS o e gigpdarsy Bxamplpy K
mdBiFbNdidorQe intRlc CoUt atcatbt AiHite@ €L QhtdinMBud il drerPiRERSBatory
shown in Scheme 2. CN Step A HC 3 'S NCNO Step BNCNO

digqndess, mpergbaliedspidasHE usologisal [digpase, and cancer. Accordingly, compounds of

the invention can be used to treat one or more of such disorders. In some embodiments,
compounds of the invention can be used to treat a JNK mediated disorder such as rheumatoid
arthritis, asthma, type II diabetes, Alzheimer’s disease, Parkinson’s disease or stroke.
Administration and Pharmaceutical Compositions

The invention includes pharmaceutical compositions comprising at least one compound of
the present invention, or an individual isomer, racemic or non-racemic mixture of isomers or
a pharmaceutically acceptable salt or solvate thereof, together with at least one
pharmaceutically acceptable carrier, and optionally other therapeutic and/or prophylactic

ingredients.

In general, the compounds of the invention will be administered in a therapeutically effective
amount by any of the accepted modes of administration for agents that serve similar utilities.
Suitable dosage ranges are typically 1-500 mg daily, preferably 1-100 mg daily, and most
preferably 1-30 mg daily, depending upon numerous factors such as the severity of the
disease to be treated, the age and relative health of the subject, the potency of the compound
used, the route and form of administration, the indication towards which the administration is
directed, and the preferences and experience of the medical practitioner involved. One of
ordinary skill in the art of treating such diseases will be able, without undue experimentation
and in reliance upon personal knowledge and the disclosure of this Application, to ascertain a
therapeutically effective amount of the compounds of the present invention for a given

disease.
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Step CN H3C 15CH3 SCHEME 2 Step A: To a suspension of
4- am no- 2- et hyl sul fanyl - pyri m di ne-5-carbonitrile
W@ 2004531980 i n pyridine (66 nL) was added Ac20 (BAT/BRI00H054638
RT. The reaction m xture was stirred at 80C for 23 h,
then was cooled to RT and evapor at ed under reduced
pressure. The residue was 20 di ssolved in DCM (150 nlL)
Coamebundssdiale inivertioNaHER a(dgalnlstdred@g plarahagauitingd . forfildations including

504 . a
oG S8 P U RERE DT e bERR . Rl S 1oP PR pmanary.
vapiasl, pripdrédt@dl (linchiduagsﬂntrerhﬁm&rr Ggﬂi‘eatlﬂhijial( fntratineéhl tsabeut®8as and
Et OAc/ Hexane in 20 mn.) t ive 3. g (48%.yi el d)
intgvRQUs.) adaiREITOUoRRIHY R ot %W &Fr%dmllalﬁﬁrﬁtwn;bmn@éaépam d
1nsec‘1f@a?10§1 Sfﬁé b{@fén%ﬁlﬂléiimetl\@ admiQdrdivh %@fﬁﬂ@ &ral gsingh BPhvBnient

To a solution of
daily dayage egiraerhyhishy paramdalpm agbatiling4o glm)dsgr@epéatﬁﬂdéloo%z

 Pfoncindar SR RE A i S8R hiol el dp R idnal

adjilvsme reatridms, onditdenst mby bé placdBtorge fodm23 pmil’ﬁia):elﬁicalﬂﬁmposnions

o R B R BTt A
coﬁ@ﬁk’édt v NG YIRS RB ARG RS %&Qféﬁﬁﬁg wrﬂf‘or w1thout
m xture was extracted with Et0Ac (2x 100
addigiepl petdv eorogaieds| Cﬁp@ﬁ@pm@ra@dmmmgeﬁoms ey qozv@nlw
E}%e ?f?e{cglg% C@é&{t roggl%%tlvef 1%1%116Sfeﬁpc(?gﬁ?gls&%{l}é%%gl@hﬁgndfed d(ajlly
dobagefrhrgho bé empmyﬁg r'Eephafvhacomicdl ¢anpe3BimEm@Abe blﬁpmyed as solids,
in5mn o affqrd 431 72%
sulr v e Bt ph Ay p i Ry IR Rt el fumgations, o
ligrRks Ridir RG6TudBh SusPSnsitths! Cﬁctﬁulyi&hst eli:aRl bﬂﬁlle’&@apsu?e%%or oral use; or in
M+1] +. Step C To a sol ution of N-(
the @y 9d SeRPesifdiies &uirecser vpgingl paninistetion;)arnp thetfpi obtetla
in THF (18 nL) was added a
mjé%?'ﬁtlcglﬁgo %%W?(tnrrethyf&lyl%am de (1.0 Min
Folmmﬂatiens con@imidg abonPéerqiping ofiactiRE .ingrtrient@aabaro brawmdyt alreat 0.01

S Sti T for t hen uen ched wth ter .
to g S hinid o g en o -t B SSRGSk e et dosage
folmisQAc (100 nL); the organic |layer dried over M504,
filtered and concentrated under reduced pressure. The

Thecgappoylsiofthe iNestipymRy b frmplatgdys g vafe vshograppdministration
dogegg;ngnilso "IthQ pﬁ gsﬁtg%llod%‘ﬁ{ 5’[‘1@5&%11'&?10%«%% [%Iﬂqs)mi)pco%p\fﬁe a

(41% vyie m no- 8
con@t)tm}d audofrpnyrids ®iFtheynrésdo] iRy@Hidh pyphmnmautidalbmeceaosab@ salts
roc e.
R Ml prone 0 T b R R RS B R s Bt
soll® oI USSI &I foBh gre@ﬁﬁﬂaﬂsadclude powders, tablets, pills, capsules, cachets,

5- Am no- 8- et hyl -nmet hyl sul f any1- 8H pyri do[ 2,3-d] pyrim
SUpRASHOTES o3t digpgrsib gr;antll% 1]\,§ohd Carrier may be one or more SubStances which

ma%z eﬂ\{ﬂ d&@ aSdifhls OﬂPe[v%HMé Qg&lmn 351851 MR Y 1hit @ WWdpe Rt P ¥ EArO binders,

d] pyri m di n- 7- one;
preservatlves tablet disintegrating agents, or an encapsulating material. In powders, the

carrier generally is a finely divided solid which is a mixture with the finely divided active
component. In tablets, the active component generally is mixed with the carrier having the
necessary binding capacity in suitable proportions and compacted in the shape and size
desired. The powders and tablets preferably contain from about one (1) to about seventy (70)

percent of the active compound. Suitable carriers include but are not limited to magnesium
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5- Am no- 8- benzyl- 2- net hyl sul f any1- 8H pyri do[ 2, 3-d] pyri
wo@9ns’dsone. Preparation 3: Synthesis PCT/EP2009/054638

of 5- Ami no- 8- cycl opent y1- 2- et hyl sul fanyl1- 8H pyri do[ 2, 3

-d] - pyrimdin-7-one The_3?_ynt hesi s of

5-am no- 8- cycl opent y1- 2- net hyf sul fanyl- 8H pyri do[ 2, 3-d
cafhoyate mainasitmoteara®s taka sugar lngtest, pedtinadaxenind stageht gelathne tragacanth,

C sho i n.Sche . 1. SCHEME 3
m e & So tr) eSO e B g Mo dngliRs wasnsnegnpre. and he
likex rhé l&mﬂnd‘preﬁoﬂ,rhti&l”rﬁh)ntmd addeld¢é hedomiutdtiohef efe active compound
8-cycl opentyl-5- . . . .
Wlﬁwwaséyﬁﬁn YR PEI-Prerdiag dicapTee 89y Hy b Afterompgent,
wiltforliiRt Carrids A8 siFRhded By JéLALOGARN RNt BBk Wit Similarly,
RT. The reaction m xture 'was heated to 100C in a
caplicty anddezsn gesaied welufled Hablets, ppwders.sepsdest pillRTachptre and lozenges

ul t i 1 X [.1] bet ween Et 0Ac (200
m%ﬁe%se aeslr?glﬂcgfogﬁﬁl%%Fé@foﬁ%ﬁlhéﬁg%ﬁt) , and the aqueous
Othayfermsesiitalble f@tbraliatimitziteion (reQQletighid fdhe pepatatiaedncluding

organi c layers were washed with NaHCO3 (sat'd ag, 3x :
e“}@%‘)%ﬁyﬂélﬁde%‘lseﬁquf%é SPHG O FAUCEPT BEPIVERS Y Wﬁfom preparations
wiiiéd 4r8iRehRB% BYaRQERIEHHRARNorE G Sidu I ESS PreBartaRoBl ¥enulsions

1.58 g (50%yield) of ' '
may_hgreisral ip pelubiprsn fof txamplet in pHeers biepileatrlygeliselgfionspranay

r o din- 7- . = 34 3 . ; : .
ol e s PR or s
Aquextisiodutiofis can be prepared by dissolving the active component in water and adding

5-brono- 8- cycl opent.yl-2- methyl sul fanyl- 84 pyri do[ 2, 3-d
s SO S g RE S P T s e S - RESGRYT S8 S1oR fon be
préfhr@Ny didiRrsipA6t FREly AividddrativesoniiRat®dn Hate® Q4hivikcus material,

m crowave reactor for 30 mn The resulting m xture was
sughharnagpel] & dyntbetRBuandregine fegiad cellulase wadiam qarpxympthytpglulose,

5 TR 5] SR gL

sugete 0 o1pe andoertndsisnd, pwdimgye bontdih) ie additien tcathe wetsvegampbnand, colorants,

by flash chrogat ogr. from10 to >25% Et OAc/, .
Aol oy ST BT i et b ot Snbaryine fycigper
sofrbAZindQr8ntS @l eRandy 1- 2- S

nmet hyl sul f any1- 8H pyrido[ 2, 3-d] pyrimdi n-7-one_as_ a
Thy@pmﬁwngié jof the ipygnaompgy Pmﬁqrﬂn_ul r parenteral administration (¢.g., by
inj-gét.ﬁdﬁhﬁ)mé;(g@?é BB#E ﬁl(!écl'lgl? grz IQOélg_ﬁu@iQ iATShN) ¥R AAREHeseied in unit

RT, to a ution
doge ywlio peneylds, Preateidalyslys ugds amyall Bfupy mifiehadn2or3n diuby-doseicdntainers

in-7- 1. 29. q, .27 l i THFE (43 nL d.th )
vl BE i fatig o Bdu PR nfvidhe iy Rt T s PR Sotutions,
or MnuR#nklin) oilasr dqhiedns adiields, dntxahgld oagiohOmm dqudduy helystslene

heated at reflux for 2 h and then was stored at. 4C
ghyppe riraghries of REY PEENAANGNYS RKERr EIURAS- EGFORAT Veligles Biclyde
ey he B1y881) veBRsl X bRt ik & i
Pk RO PR clhgRhe Bl el AUICIAR (P SPGB, e GiiEGrganic
esorde.gMyBOUolefite), ped wdy eordain Japuolaorwdgentslarchre gdresauing, wetting,

TSRS TS DS RRSHE RUg, v

ingredientGn8Segin pdeeryfbeh,dbtadeddy aseptic isolation of sterile solid or by

am. no-.8- ¢cycl openty1-2- net hyl syl fany1- 84 i do[ 2, 3-d :
Iy R TSRS o )BT AN B areiu e s whesbieeaile e erie
pyﬁ)-geﬁjﬂ'é@_-“aﬁ&ycl ohexyl-2- et hyl sul f any1- 8H pyri do[ 2, 3- d]

pyri m din-7-one was prepared using the above descri bed

procedure and the appropriate starting materials. 30

Preparation 4: Synthesis of

8- Cycl opent y1- 5- hydr oxy- 2- met hyl sul f any1- 8H pyri do[ 2, 3

- d] pyri mdin-7-one
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SCHEME 4 Step A Cycl opentylamne (12.7 nL, 129 3
mol ) was added to solution of 4-chloro-2-
woredogB2980 f anyl - pyri m di ne-5-carboxylic acid epP¢/EP2009/054638
ester (10 g, 43.10 mmol) in DCM (250 5 nL) at RT and
the resulting m xture was stlbred for 3 days. The
reaction m xture was washed é times with water; the
Tlmpumpqmd@ 0t ﬂ)adn‘@nvim mag bertirmethtalfdr epicebainguistratiango the

| C, extracts re.d
ep%@‘r“ﬁ%%@&en%? TFEP aa%ﬂgﬂsg °elab Sl it 9185}“%12&“ creams
m4y; €5 euidple beforeuldidd &ith aﬁfaqueous or oily base with the addition of suitable
4-cycl opent yl am no- 2- net hyl sul f anyl - pyri m di ne-5-car bo
thighring e gelling po@dy drotigas may pe famylafcdyy ifthi Aueenstds gply base
an@ Wﬂl i %@i‘iﬁa@@@o cdaising BnBor IN@Q%H&&SIMI%OH geitd, s‘iﬁ’fﬁhi@agents
0 a suspension of 4-cycl opentyl am no- 2-
dlmtsmﬂl agonts.snsticndp e agdnd, ﬂecksnmgramn@ |0|r eolauiglagentyy [Formulations
suffe%olee otr QOIJP]ICJ &Plnlsﬁaﬁ%ﬂ;ﬁﬁ%% ch%{lc(?%]g %zeng%‘s) %ﬁ)(ij]g}n%%ctme agents in
a ﬂa&afetilb@ﬁe [Imau;d s@crmsand @ﬂic&%rttﬂgﬂ?ﬁnﬂ@ﬁaslﬂﬁés dolnpMsag)tha@sive
_added .unti| g)lﬂ heg The white soljd, which
ingPHEMR 2B terPessye f‘f? a“ eLYFETIR OF B§TA5G 2R9 peridt 3,
md@lﬁbe%ﬂeé"éoﬁﬂbrié@ﬁg%e Ahde hl%@éd@éﬁ@ iP¢hidabg M 9Qfd| @fickd under

reduced pressure to afford 10.241 g (97%yield) of
Th@x@@@p@p@ of {heamyongopmay also be formulated for admlnlstratlon as suppositories.

nyl I |

A R P BB e B¢ bR QRN e o Bl iy meted
andﬂle%tlmrmn)pmemtes didplesbdthonmgsneopdpsboexanfple, by stirring. The molten

cl opent t hyl sul f.anyl ri e- 5-carbo
o gEPEORETE T 0r DR PGrod 5 U i7H0 Sl Sstrery Ectheand to
soffdify.and the reaction mxture was stirred for 1 h. The

20 resul ti ng} m xture was washed 3 tinmes with water;

Thergempess 96 eaa%agrsméxb? fopwlajsh fer waginah adramisigjion Pessaries,

s o FPE R R SRR Co Bl I MR Eor b Elngradion
sutlocagiiare amare kooken @i the aﬂ’ltn e atmﬂrcqmatd was triturated with
hot. tert - bu h and m xture S ft
T Shige et i o Bl (2 Rew! MG T el Bk or
su§Rhéiesd #ela@ich ldirt:dt?/ftb @ riaQal @bVigy by R8erioh Bidfeays, Ebtxaftple, with
benzotri azol -1-yl-
a EORACH PR (OF FRTAG - ?éherf@frmlmnsw;he 19 ¥iled igiaginglganmytidese form.
P
In ?{EQFI‘? V{II Cﬁ%égg %218(%@%?’%%@@4: g-r %Ee%%%é &gi&?ﬁ%b¥ ﬁlé pg-mﬁ administering an
apﬂ%uauenﬁddqmrommdmohmmmf théhso letppropuspanseors tlarthd ¢age of a spray, this

B REL BF xeryple pYmEg OIS PR PP any! -
ThR)ebmpFbehda '05th)élﬂvdﬁﬁblhﬁia9 Bé formulated for acrosol administration, particularly to
benzotri azol - Cé% cl opropyl am no- 2- net hyl sul fan I
the wesRiaieTy |tﬁé}ct§n§}11}du a%ﬁlea mipigtptygn. Ahg 6ppeusH Vi génerally
hajvé 5 E&h&!ﬂbeﬁhbl@ QRE %}%lx%ﬁbfé%f (HE d%dévlo'f Rvé ?j) WEP®ns 80§, @ulh a particle
d, dropwise, at -78C, to a solution of EtO
su(egna%bembtalm W2anenne kl)owmm‘]Tthar([ ]_fo()enm;ple nicrdngzation. The active
1nér§ﬁ§1%l}% 1§ ﬁl% énﬁéé e¥gla1;'1%% ﬂafi; %v(ijth% qulthqe pIo%ella%t gluch as a chloro-
flwwyhipe iCyCh mMaﬁpﬁﬁcﬂthbﬂ)kﬂﬁL@l’t}thetMJ tﬂilchilloﬂ}fﬁoyﬁn)etmé,fbr

.ano 698 g, 21.74 mol 10 TH S
dichdray tf%ﬁz Feeiiia) F oo KEPN e erhh S e&ﬁé ﬁ%@rﬁ%m&y
oﬁ@e%‘x’énﬂ&r @Qo %%ﬁl‘ﬂraesu%&alﬁtsh&f £de@hin. 78fe do@¢ oftirllg ARAY bBEontrolled
. The reaction m xture was then treated
bm mﬁemyal(vg Mta@)itl%ﬂlmlﬂne letivoingiadiegs nfag bivpaepidagnn ialforgrpfa dry
2. The resulting mxture was stirred at RT for 1 h,
was then diluted with EtOAc. The organic | ayer was
separated and washed 3 tines with water; the aqueous
| ayers were conbi ned and extracted 3 tinmes with Et0OAc
and 3 tinmes with 15 a m xture of isopropanol and
chloroform (1:1). The conbi ned organi c extracts were
dr| ed over Na2804 flltered and evapor at ed under

o — o
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Step E: Diisopropylethylamne (12 nL) and DBU (1.62
m.) were added to 3-(4- 20
W@ y@vopsd vyl am no- 2- met hyl sul fanyl - pyri m di n- SPQIEPBODH54638
o-propionic acid ethyl ester (3.0 g, 9.29 nol) and
the resulting mxture was he ?pd to 120C for 1 h. The
reaction m xture was then cooled to RT and acidified
powideth fadCkarhple Mpag)let mixpdﬂ the contpeuné g4 tuitable nvbwﬂmt@semsh as

uted w
tadns i ech SRR PP o B et st hRE o
podRthyliemlidine\PVh). arhk: pbwfdibﬁ(ctawieﬁ' vfl foraoppelpateinagd dav1ty. The
chl oroform The 25 conbi ned organi c extracts were
PORIP TP IRPETIORABEOE Preseited atitiose VAo ! ingapsules or cartridges

of %%d %EEQn Bf HE34t é)%CESq:r(ﬁ\Ifl (V‘Hfdﬂ tRe ﬁ)vgde(r Bha%0Y la@hist@Ed by means of an
8-cycl opent y1-5- hydr oxy- 2 yl sul fanyl- 8Hpyri do] 2, 3-

inkHllgsyr i m di n- 7- one.

Wﬁen'_yegfr&i( %for%luﬁﬂ?loﬂél éa%%e dog dswﬂpgrﬂ%%céc%g‘grg%s;aidg@é% ?0% Ls)g%@{ed or

USI n
coﬁﬁ@l&ﬁd&aﬂé@eaﬂrﬂnmhmuap pfp racmeang'ealeﬁﬂ For ekingll¢, aheSconddunds of the

pré/s\le)ntzlgge%/t%g ge? o E[ 8 9n9t/ron55 eGr%%I o_gaﬁé}{gneous %@gelé{]é@bdewces

THE® déllvgﬁ%ns %@@tﬁe&ﬁ%eﬁ su§9ﬁiledjf81&¥éj6ﬂ tHe c&rﬁ&oﬁhd is

di spersion in mneral oil, 6. .60 mol )
neer$sray apbWheropaticBeconphigeqe \wlﬂt 3 6geéﬁleléttfﬁﬁi§}§h & @ucialt C@@pounds in

tra%?de?n%l" (féiv}%rﬁl gsge_rgs?%é ?I%él}le%ﬁ? ]até%c}lPé& toyeﬁll Srlﬁﬁl dadr%legvgl (311_d &g{)%ogt. The
compnmc( (ﬁ‘intéregt cabls8 e rombnedmdkth a penetration enhancer, e.g., Azone (1-
dodecylazacycloheptan-2-one). Sustained release delivery systems are inserted
subcutancously into the subdermal layer by surgery or injection. The subdermal implants
encapsulate the compound in a lipid soluble membrane, ¢.g., silicone rubber, or a
biodegradable polymer, ¢.g., polylactic acid.

The pharmaceutical preparations are preferably in unit dosage forms. In such form, the
preparation is subdivided into unit doses containing appropriate quantities of the active
component. The unit dosage form can be a packaged preparation, the package containing
discrete quantities of preparation, such as packeted tablets, capsules, and powders in vials or
ampoules. Also, the unit dosage form can be a capsule, tablet, cachet, or lozenge itself, or it
can be the appropriate number of any of these in packaged form.

Other suitable pharmaceutical carriers and their formulations are described in Remington:
The Science and Practice of Pharmacy 1995, edited by E. W. Martin, Mack Publishing
Company, 19th edition, Easton, Pennsylvania. Representative pharmaceutical formulations
containing a compound of the present invention are described below.

Additional objects, advantages, and novel features of this invention will become apparent to
those skilled in the art upon examination of the following examples thereof, which are not

intended to be limiting.

LIST OF ABBREVIATIONS
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tert-butyl ethyl nalonate (14.36 nL, 75.83 mmol) in
anhydrous DMF (400 nL) and the resulting m xture was
wariwnagesat RT for 15 h. The reaction m xture MWBEP2009/054638
poured into a mxture of NaHSO4 (aq 10% 1 L) and ice
(200 m) and then was carefulby extracted wth EtOAc
(2x 200 nL). The conbi ned organic extracts were washed
At (st exhy(iise)] BOOR (Acetle heid); BMBY (1.8-Nazbdclo[5.4.0undec-7-ene);

iltered,..and eyapqrate der reduced pre . The .
DGR | o o BeEI R ane D6t co (REM S eRiEaR i indng chloride)
DIPEA{Dlipegsicthtadioty (IBAFNML)V, WaBmadigestmatitiée)l e@MSON Dimethyl

m xture was heated at reflux for 1 h. The resultinq o
sufpxitielr Elifal (Cddpetbpnipprayiviathylradodimpls, Bydgchloride); ELO
(D%ﬁ’ﬁ{ egﬁ%&;CE@)}Pf B RS EHNRHIEGh I8 aEit(ﬂA@%Etﬁ\@S aé@lgt‘é‘ﬁs HOBt (1-

unt’i was reached and the resulting mXture wa
Hysixoxvhenzotriaspleh ELORE ( 8xdithioo midjisopTenylanaidl nedildviiani Lithium

' ‘ . | ‘
AR 1 R B R e Mottt
alovdsl) pMIW f(veetotavdsh, asIPC kBl BRHp supbilyd if e ARVIBeMaviethoxy benzyl);

90 to 15/85 fford 20.9 0%, vi el of ..
REhope rSmshsks : JHB rreusL el SRoY- TA (Rl Birossgageiay T
(rifuO P MaRRUAIE amhgd®ddy! TeRt el Teth§PoRiraBU T . QFhin  layer

nm.) was added dropw se, under argon atnosphere, to a
chranategrephyd. 3- 20

(4- cycl ohexyl am no- 2- net hyl sul f anyl - pyri m di n-5-y1) - 3-

oxo-propionic acid ethyl eghiffpiEdl- 5 9) and DI PEA (85

m.), and the resulting m xturelh%at ed at 125C for 1 h,
TheHelhoveing preparanonsRNd evanplegirt givEhe uwbktthdseskied e the art to more

evapor at ed under reduced pressure d the residue )
eI BN GRY HOE rdc e B Peehnd 3 Sy PPl T P eEnifiea o
lintveifg thelst@rtadehdiyvdnitibh rtalk herely ddteiy igastivt aydrepdntative thereof.

separated, and the aqueous |ayer was extracted 3x with

Et OAc. The conbi ned organic 25 extracts were dried

P&Hﬂatihﬁ&?@%;[hésiﬁ &f?!}-%ﬁililﬁﬁg%cﬁﬁél%f?ﬁy-ﬁltoﬁ%oﬁﬁQr?%g&g\ﬁBﬁg hydrochloride

pressure. e conbi ned solids were washe ' '
ThiiaHSmEs I @l 4099 q-cyokhsey hvintonphedin ed-yl-thethanvac hgdrodidoride yas carried

nd a.2:1 mxture of h e d EtO0Ac (4x 100 nL) to
Oug?(if:gl%h%gfttoélgg Pgﬁsgaho%nd@?g%{#ee eﬁg'ed pressure, 19.9 g (99%

yi el d) of
8- cycl ohexyl- 5; hygr oxy- 2- met N@oul fanyl- @)ri do[ 2, 3-d
pyrimdin-7-ong w t hout TYftheér puri athrons. WO
2009/ 132980PCT/ ER20Q9/,054638 -49-, 8 -Lyc |opropyl-5
- hydr oxy-2 -ne su—\—pﬁany pyr+—do 3.ed] pyrim
di n-7-one was pr€pared ushwg the abovexdescri bed
procedure and t hescappropri ateec starti ng frpteri al s.
Preparation 6: Synthesis
of N- (4- Ami no- cycl ohexyl ) - %eBEMK de hydrochl ori de salt
Step ADR AXRID§BA-For RN & afTh PAMFHCL RGNV e AELAR (10.0 g, 41
%%r oc i&or? e segf)t \(/)va}éacar?ll Igg%od)tg accgrﬁ(g&to tﬁé &
mippDJIICT @R by, i1 23 Botodmad 610Bt (1 BIBIBRCNHEBOGoBOHENME iy St e p

A T I ' f )
vt G B ne SRFEE LAY & haup MomPplng 19175 . dp3 mmoD)
wds Henlddded), ahd thGMu(t33nirture Wasstaebd@ERATEO7 Y Hddr8 Tk Yeaction was

followed by TEA (2.19 nL), and the , ,
quenched by adding water and the resulting mixture was extracted with EtOAc. The organic

layer was separated and washed twice with K,COs (sat’d aq) and an HCI (aq, 10%), again

with once with a saturated K,COs (sat’d aq) and with brine. The organic layer was then dried
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resulting mxture was stirred at RT for 3 h. The

reaction mxture was then partitioned between DCM and
wowien32osnd i sopropyl am ne was added to faci | PCHER20091654638

separation. The organic |ayer was washed with dilute

aqueous NaHCO3, dried over 2504 filtered and

evapor at ed under reduced pressure. The residue was
overdnhydranesbdning bul it 6ilteted end ovdpdraalsinder redided @te@silrbyThe crude

trati.on a d reduc s re t .af ord
rel e R L E P TR e GRUSSHS EhEPRMIeRl Gy Ao
cybl@héxyﬂkﬁaﬂianﬁshcﬁﬂ terSb@pl dBter krl(ﬁ.w(lﬁe Powligrn MeOH, 200 i)
ded to a_suspensi on
StmeaH&l {4 Mradn b%%ﬁgrré&medé%r BRI i d4(Bpiphpli gpf-carbonyl)-
cyEBh&Hy11(fbati®lciil Ror ;Vglg{tjl e(sgegg)S g”g) 1n@ﬂ90ﬁh§1drtﬁ§félsﬁ1'tlﬁ§m1xture was
mxture was stirred . second al i quot
stigpd pART pgergigh. iThe maotion Imtmrﬁws mozl@ﬁdtuméﬁr radiebed prasshre, the oily
res%"ue \?/e%%ﬂ(e&l' %% ﬁ]td&y Sg%ﬁre%gth rrﬁ@cuﬁ% wgg_so%v Sa'rerai ggé scoéigr}grmed
qu rcesmcﬂa}aﬁldamctmmd&lﬁieg uedsvasdiced pmrsgtfd affoifd’ﬁ Eig 20 (4-dirio-
ic soli sco ted by filtration
CYSILP{‘%WB(T?% f‘ﬂlﬁﬁf‘ \]Mmreﬂlafl lﬁé‘get hen dried at 50C
under reduced pressure to afford 12. 46 g of
N- (4- am no-cycl ohexyl ) -acet am de hydrochl ori de. 25
PIRBATBIAN A BT TGy nfeisdy S e BT - S -pyrdofs 3
d] qeh de was prepared follow ng the above
rocedur e é(i n Step A nethanesufonyl chloride was used)
Thanghthesingf S-dreinafBpmothyi- m&tmmmﬁggmnyrﬁrd[m glJpyridddin-7-one was
20 a9/ 13298OPCT/hEP2009/ 4638 0- repar ation 7:
caig{f OGRS T ANCRFPFSS é)‘(@q -ar bani ¢ acid met hyl
ester hydrochl ogjde salt NH NEBOC SCHEME Met hyl
chl or of or rrm . AB® A }? | P Bas, Cadﬁ&/[
dr opwi s&° A per i oH H, under ar @‘on. H,
at mosphere, at OC to,a mi xtur'e of
(4-am no-cycl ohexyl) “arbami ¢ aci d tertbutyl ester
(1.0 g, 46y nmol a%; pyridine (0.479 nL, 6.06 mmol)
in THF(GTTL) HG ulting mxture was stirred at
RT for 24 h. The reaction nixture was then evaporat ed
under reduced pressure and water (300 m.) was added to
the solid residue. The re2GHEME 2ni xture 10 was
StéEht @Bta%gsp’énsﬂbﬁr@@ XYhfnr(B LA IES‘yr)rmlcfuliEeS %%@Qﬁlﬂﬁg (545 g)in
or gani cs were vvas ed 3 times wth water
pytiding €66nini_h wila #8104 AcaQ (3110/qu1 StO%Trﬂjhearmttlbwmﬁauw wets ‘stigre@at 80°C
fo1( f?(sjlne?rtflnr‘rl)e v&ehsccgal%p f eié?u n!d\%\;a?;(éia’ter({e uerLdterﬁ e nucewg)geisgeli)rg glﬁlrégés&}(tiue was
disvoved inDCRI (H60 n{12 .a0d Maited MethHNaF200; (Kb.t)’ d aqﬂ)dmti ibﬁne The organic

resul ting m xture s stirred at for
loeg 3@ (G Gk MENO WL Te bRl d eqnepiFatiendaig rceri@aqrélga The crude

reRARSSMFritied By ‘ﬂ@sh]ch;mﬁat % raptRy (from O to > 50% EtOAc/Hexane in 20 min.)
(4-am no-c )-carbam’c acid nethyl ester

eXx
to Bpd PISHd @8 %BéeléhD%/N-(?ﬁw@r?amewmlsslfa@ifﬂmsiuﬂdﬂ) acetamide as a
@r;q N0~ 8 C r et hyl suI fanyl- 8H pyri do[ 2, 3-
yeﬁj’ pyr]iI(?'ri P n- 517 @ﬂ;@%m LUNN K" Ak SNNOBNNO
Step B: To a solution of N-(5-cyano-2- methylsulfanyl pyrimidin-4-yl)-acetamide (562 mg,
2.70 mmol) and methyl iodide (1.7 mL, 27.0 mmol) in anhydrous DMSO (14 mL) was added
NaH (60% wt. dispersion in mineral oil, 130 mg, 3.23 mmol) at 0°C. The reaction mixture

was stirred at RT for 16 h and was then quenched by adding water (50 mL). The resulting
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CH3CH3 20SCHEME 8 Pal | adi um hydr oxi de on carbon (10%
wt., 150 ng) was added to a solution of 5-azido-8-

w@e y@boaprspyl- 2- met hyl sul f anyl1l- 8H pyri do[ 2, 3- d] pyT/ERi0d9/054638
-7-one (1.5 g) in glacial acetic acid (80 nL) and the
resulting mxture was stirred,under H2 (balloon
pressure) for 2 h. A mxture of DCM and MeOH (80/ 20,

mikQ6e why extasted ddddEtOrd (2 e00 mbll Thervgmininet organivdsyers were washed

filtered over a 25 CELITEIm pad and the filter cak
wighlarngd I 480 WL iried e eSOt etssh %%@ﬁa@éwé@,re%@ pressure.

TH¥lehude PGddel Whds ,rp"ﬁhﬁid\?? 85&%%2&@%%%%@% 0 {28988 O Ac/hexane in

pressure to give 1. 5-am no-

5 120099 2809I80POTY ER20XSIDBAB IS cyB-2-methylsubprybpydnilin-4-yl)-N-

- et hyl fanyl: DY 35 Al Py M di n-7-one as a
e O RS < IRYALT ons. 'ne < 2as o
Ste¢pMEH| To a soliRicapdNats@aan&2-nmythglfigfin gl-Bfrimidin-4-yl)-N-methyl-acetamide

5- Ami no- 8- cycl ohut y1- 2- net hyl sul fanyl-8H pyri do[ 2, 3- 5
(4] g 158 B AngE (1% e rvesiges agfurien oA tmOR i ey -
sil{ GRS SO RN F 1RRakd) 7 MAEI 230 Rhlol) A RS . THe rehetidh ARRIR wiBStirred at

added to a sol ution of

Rfoa dilnthep qpenshed with mv@jas Q0. dée (cbulsieg guixtu® Waspaxtypgted with

e ORIk £ Skl 1458k ROEVESE ARG ettt Sy
redmedl_ bregﬁset. ﬂglgn?dd@ﬂixaﬁdts phle‘ﬁefcﬁ@cﬂl eishrchmmalt'_ (igf@h\y/aﬁ*om 10 to >
) or. . er n X re wa
0BG AR aeg Lheming tivn o Wit o sSut e Hay-2-
chPf}Hﬁﬁﬁhﬁdé%H\Jp&ﬁdc@%ﬁgpﬁrﬁﬁidﬁp@oﬁéig a YIRwCRNRI ned organic

extracts were was with brine (200 nL), dried over
Usingstha abgvie|degaribgd piogedvapist the arpropienss stpraipg swtbristsebe fpllewing
|.due was purified by flash 15
ot ?%%3#*’%3?%%%9% 0Ac/ hexane, 0/100 to 30/70 in 10
m p)Y5-Amiref§-othgl- 35k thgisul faGPleH-pyritjo[ DB-d [pyrimidin-7-one; MS = 237
4- W[gi?but yl am no- 2- net hyl sul f anyl - pyri m di ne- 5- car bon
itFrlelas a white solid. M5 = 221 [MH]. Step B: A
Sol Bt A@ihoof-c PSRy IMBARES i yNudEh | R H-gyri ol B ] fkrid8 din-7-one;
0.58 nm_, 1. 7%@émmllb}3 vvag adde(i}fyat }gT, to a sol ul%%itron of
4- @¥&| obut yl am no- 2- met hyl sul f anyl - pyri mi di ne- 5- car bon
itrig e T ﬂHSql- gl € . ) and
t he Srlg%lﬁ[%télg ﬁ%g%pg%e%hﬁ %és stgl)P{ Pgndd 03%’?%@@’@%11%5%@( 3.0
m., 31 8 nmol) was then added and the reaction mxture

ol BuBbeh s e s R o R AR AR P e 3
pyanddigxtécted with Et0Ac (2x 100 nL). The combi ned

organi ¢ extracts were dried over M504 ) o
The synthesis of 5-amino-8-cyclopentyl-2-methylsulfanyl-8 H-pyrido[2,3-d]pyrimidin-7-one

was carried out according to the process shown in Scheme 3.

N
Br 3
Ny ™

OH
N
N Step A NS g Step B |
. H,C. P
H.C 'tﬁl He. A 2 —>SSJ\NNO
3 N N [e) 37ts N N O

NH,
Ny~
I
H,C. Z
StepC H, SJ\N

- N

0]

SCHEME 3
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filtered and evaporated under reduced pressure. The
crude residue was purified by flash 25 chronmat ography

w@ EdAs9BExane, 0/100 to 30/70 in 10 mn) to aP¢DER20B9054638
ng (50%yield) of N(5
- cyano- 2- net hyl sul f anyl - pyri %‘§d| n-4-yl)-N-cycl obutyl -
cetam de as a yel |l ow solid. C. A solution of

Step AhiRosiosistoxiypetridd @il Byhl))amsob@ldéc_ﬂ_tow vxire PHE-cy QokBityl-5-

i Rhpa O K B G Py g 425 A2 il i dichoro-

etk 91/ MEQ&QECWhEIP&Qﬂ&i D403 8vas hateCycll0otlinyd maeetariretor for 1
Eﬂ 0.781 mml ) in THF (7.8 nL) and the resultin
Repred ik sjfl}errF%]é“quPlXiurﬁ wasprtiflned oeBYPCREP OF &2 4Rl and
Néﬁ@ﬁg @Me(f‘efcg ado YMLt) rhn WahELqubd lg}% cARR XL itRERE Mbd thL). The

Et OAc ( 2x he conbi ne rgani c extracts were
combu@d ogaaeIc lhzgjﬁoaz@refvvdm@lr\exﬂh NadCew éppod at etk Wdek) and water (2x

10 R SR B Dl e kS eat e 8K B prbs TR O ye 158 ¢
(SG)H{)gr)elélef%flfr@ﬁq @@c@eﬁﬁﬁﬁ/qneﬂ@hﬂﬂfaﬂﬁ @{Mlﬁdcfp SQlhyaimi¥a-7-one.

% Preparation 10: Synthesis of
M% /%0 d. }ert butyl - di met hyI si | anyl oxy) propyl] 2

pentyl- 2-n1ethylsnE&1nyl 8H pyr1dq[2,3 dvyorBoMs/ - SNNCHE ¢14.17 mmol) in DMF (17
mi) e{t 'R'"Isand tﬂe* reac':%on ml\}%ure was heated to 90°C in a microwave reactor for 30 min.
The resulting mixture was then cooled to RT and quenched with water (70 mL). The solid
that formed was collected by filtration, dried under reduced pressure, dissolved in THF and
adsorbed onto silica gel. This material was purified by flash chromatography (from 10 to
>25% EtOAc/ hexanes in 20 min) to afford 0.720 g (57% yield) of 5-azido-8-cyclopentyl-2-
methylsulfanyl-8 H-pyrido[2,3-d Jpyrimidin-7-one as a yellow solid. MS = 303 [M+H]".

Step C: Triphenylphosphine (1.68 g, 6.40 mmol) was added, at RT, to a solution of 5-azido-
8-cyclopentyl-2-methylsulfanyl-8§ H-pyrido[2,3-dJpyrimidin-7-one (1.29 g, 4.27 mmol) in
THF (43 mL) and the reaction mixture was stirred at 35°C for 2 h. An HCI (1 M, 22 mL) was
then added and the reaction mixture was heated at reflux for 2 h and then was stored at 4°C
overnight. The resulting mixture was neutralized to pH 8 with NaHCOs (sat’d aq), and was
extracted with EtOAc (2x 200 mL). The combined organic layers were dried over MgSOy,
filtered and evaporated under reduced pressure. The crude residue was purified by flash
chromatography (from 2 to >5% MeOH/DCM in 20 min.) to give 0.89 g (75% yield) of 5-
amino-8-cyclopentyl-2-methylsulfanyl-8 H-pyrido[2,3-d]pyrimidin-7-one as a yellow solid.
MS =277 [M+17]".

5-Amino-8-cyclohexyl-2-methylsulfanyl-8 H-pyrido[2,3-d[pyrimidin-7-one was prepared

using the above described procedure and the appropriate starting materials.

Preparation 4: Synthesis of §-Cyclopentyl-5-hydroxy-2-methylsulfanyl-8 H-pyrido[2,3-
d]pyrimidin-7-one
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10 ...., OrBDMS SCHEME 10 Sodi um hydri de (60%
suspension in mneral oil, 468 ng) was added

w@orovi13eysh se, at RT, under argon at nosphere, tPCHEP2009/054638
solution of N-(5
- cyano- 2- net hyl sul fanyl - pyri g di n-4-y1) - acetam de
(2.03 g, 9.75 mol) in anhydrous DVSO (20 nL) and the

resultif©g mixture wasjj 15 stirred at{iRT for 40 niin
(3-%@0 )’ -N uty!epdl Siok an /j‘hr@‘ 5
14, )63 gl ) s @, gg—érgpkuk LoveE-a odvaf 2°%
min &t RT @dnd tlgg reation mixture yas stlgred

h™The resul ting mx@e was then fted at 85 or 2

h; a segond portion H (60% suspension in eral

was t hen addea and was followed after 30
m byl ( %mkopﬁhmt but yl di et hyl si | ane
(q.)ZtE/ ture was heated at 20 85C
cool ed andéguen ed wwth water. The resulting
S extracted w Et OAc (3x 50 nL); the

conbi ned organic | ayers were washed with water, dried
over My504, filtered and UHEME#Hed under reduced

ST S SEDRSEAE PEE MOS0 RIS Bt

m&hﬁmlfaﬁyl%anﬁlﬂmets- &Hﬂidklyhﬁ hdT@ MYl ester (10 g, 43.10 mmol) in DCM (250
Si | an on]};e propyl] - 2- et hyl sul fanyl- 8H pyri do[ 2, 3-d] p

me)(qt RiTand-the wrdting migog Wy S jredpr éﬁlé% The ggactign mixture was washed
3 tﬂlﬁes(m{ évaéaytﬂyé c@h&ﬁtewhcts%é%mﬁ%h aRd QB)’alcled N?vfc’é VEHAROM. The

I'pyrimdin-4-yl)-acetam de
com’omé Dt@dlq qxtracrtewleretdr@d cow:ﬁﬂmﬁ@zt,biltetqdeatdmpomed Iunder reduced

t hi bi il d hed
rossd it B PRV e St s R R RS b axsaisevii
acrd5:3hyl eﬁelf &m&mc&tdlmiﬁh@lﬁlrﬁyﬂpﬁﬁﬁiaﬁo@f 5 - Am no-8
dro xy-cyc | opentyl)-

-h
Stelh%f N9@I;Id|1 fl\iﬁg 1 dHnbyYis lged B assusat]nwfl ohfH gy Flopensramga-2-

methylsulfanyl-pyrimidine-5-carboxylic acid ethyl ester (11.7 g, 41.6 mmol) in EtOH (14

mL) and the resulting mixture was heated at reflux for 1.5 h. The reaction mixture was cooled
to RT and HCI (1 M aq) was added until pH 4 was reached. The white solid, which crashed
out of solution, was collected by filtration, washed with water and heptane and then dried
under reduced pressure to afford 10.241 g (97% yield) of 4-cyclopentylamino-2-
methylsulfanyl-pyrimidine-5-carboxylic acid.

Step C: EDCI (7.690 g, 40.26 mmol) and benzotriazole (4.796 g, 40.26 mmol) were added to
a suspension of 4-cyclopentylamino-2-methylsulfanyl-pyrimidine-5-carboxylic acid (10.186
g, 40.26 mmol) in DCM (250 mL), at RT, and the reaction mixture was stirred for 1 h. The
resulting mixture was washed 3 times with water; the combined aqueous extracts were
extracted twice with DCM. The combined organic layers were dried over Na,SOy, filtered
and evaporated under reduced pressure to give a crude oil. This material was triturated with
hot tert-butyl methyl ether and the mixture was left to stand overnight. The white solid which
formed was collected by filtration to give 7.698 g (54% yield) of benzotriazol-1-yl-(4-

cyclopentylamino-2-methylsulfanyl-pyrimidin-5-yl)-methanone.
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The following compounds were prepared using the above described procedure and the
appropriate starting materials:

- benzotriazol-1-yl-(4-cyclohexylamino-2-methylsulfanyl-pyrimidin-5-yl)-methanone;

- benzotriazol-1-yl-(4-cyclopropylamino-2-methylsulfanyl-pyrimidin-5-yl)-

methanone.
Step D: A solution of lithium diisopropylamide (1.8 M in toluene, 26.6 mL) was added,
dropwise, at -78°C, to a solution of EtOAc¢ (2.33 mL, 23.92 mmol) in THF (100 mL), and the
resulting mixture was stirred at -78°C for 1 h. A solution of benzotriazol-1-yl-(4-
cyclopentylamino-2-methylsulfanyl-pyrimidin-5-yl)-methanone (7.698 g, 21.74 mmol) in
THF (60 mL) was added via cannula to the reaction mixture, and the resulting mixture was
stirred at -78°C for 4 h and at RT for 15 h. The reaction mixture was then treated with HCI (1
M aq) and then with HCI1 (6 M aq) until pH 2. The resulting mixture was stirred at RT for 1 h,
was then diluted with EtOAc. The organic layer was separated and washed 3 times with
water; the aqueous layers were combined and extracted 3 times with EtOAc and 3 times with
a mixture of isopropanol and chloroform (1:1). The combined organic extracts were dried
over Na,SQy, filtered, and evaporated under reduced pressure. The crude residue was purified
by flash chromatography (heptane/EtOAc, 100/0 to 80/20) to give 3.03 g (42% yield) of 3-(4-
cyclopentylamino-2-methylsulfanyl-pyrimidin-5-yl)-3-oxo-propionic acid ethyl ester.
Step E: Diisopropylethylamine (12 mL) and DBU (1.62 mL) were added to 3-(4-
cyclopentylamino-2-methylsulfanyl-pyrimidin-5-yl)-3-oxo-propionic acid ethyl ester (3.0 g,
9.29 mmol) and the resulting mixture was heated to 120°C for 1 h. The reaction mixture was
then cooled to RT and acidified with HCI (1 M aq) to pH 1. The resulting mixture was
diluted with EtOAc and washed 3x with HCI (1 M aq). The combined aqueous layers were
extracted with EtOAc and then 3x with a 1:1 mixture of isopropanol and chloroform. The
combined organic extracts were dried over Na SOy, filtered and evaporated under reduced
pressure to afford 2.5 g (97% yield) of 8-cyclopentyl-5-hydroxy-2-methylsulfanyl-8 H-
pyrido[2,3-d]pyrimidin-7-one.
5-Hydroxy-2-methylsulfanyl-8-phenyl-8 H-pyrido[2,3-d]pyrimidin-7-one was prepared using

the above described procedure and the appropriate starting materials.

Preparation S: Synthesis of §-Cyclohexyl-5-hydroxy-2-methylsulfanyl-8 H-pyrido[2,3-
d]pyrimidin-7-one
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Nooo- - -1ty - Step F H3C, % OH
WEOHENER9sM 5 Step A: 2- Met hyl - 2-t hi opseudour eaPCIVEPBNS 054638

(17 g) was added to a solution of KOH (9 g) in MOH

(180 nlL) previously cool ed LQ&QC and the resulting

white m xture was stirred for 1 h at RT. The reaction

m xture was fiftered; the filgrate was nmi ntai ped at
0C and (2)4 - et $ic acid ester
(33 g) wasl added-as saacr powder . setEhe A4

yel | ow Slfspén%;?n was stii rfed]"at RT*for 2Z,h. @ solid

was col | €ct ed filtration washed with 10 dol d
MeOH (2x 100 and Et20 (1 mL). The brigh el | ow
solid was added to an aqueoqus sol ution of sodium
hydroxide (0.5 M 180 ni)SG@HEMKE resulting mixture

St¥fRA: bgﬁhﬁ%y@ﬁd@@ﬁ% @pfiodinmifBG1 5@ld ¢ yas| 66 %Hf{cﬁgw%’added

filtration"and the filtrate was acidified by addition
pogfonM@GE, piBlehirgen ahesphesii bt Q°hgtora mixture ohbenzalriapwedylt(d-
t

nd. for h.and the precipitate which fQrne S
es RSBl AP PR PSR- S SrEe [R5 TG B tymob) and

ten-datyliathoMadodde Y4 3% rak, 75.83 mmol) in anhydrous DMF (400 mL) and the
S 2 S By By he S e OnLATLE

of KaPISE, QY 1% ML laS ! BOWI L) R%d tdh Qa8 %aéﬁﬁn%?reQQQtéd\kzitl?EtOAc (2x
(2.76 g) and phosphorus oxychloride (15 nL) was heated

20atmlr)eThaegmhindiesrgarigenraats vaspiveshed whthrwaerl(2x TO@mL), dried over
reactjon m xture was cool ed and t hen_evapor at. under

N5t f%tare&r pRpraipd yodeg ettt 50q }ﬁ@owegfﬁﬁ@n%fﬁwas

didsBR e MDORE0RSL A et Abact& AKX (60tRE) W&SHIgEd Me reaction mixture
m xture was decanted and 20 the sane procedure was

wasdgetad adeflor fog 1 thi hperestilag swxibicrieas coolse enrdithaiolvertyes gvaporated
R BIPBAERA R ATy el L et e
redultwly hztipeowdeextracted with EtOAc (3x 100 mL). The combined organic extracts
were dried over Na,SQOy, filtered and evaporated under reduced pressure. The crude residue
was purified by flash chromatography (EtOAc/hexane 10/90 to 15/85) to afford 20.9 g (90%
yield) of 3-(4-cyclohexylamino-2-methylsulfanyl-pyrimidin-5-yl)-3-oxo-propionic acid ethyl
ester.

Step B: DBU (11.05 mL) was added dropwise, under argon atmosphere, to a mixture of 3-
(4-cyclohexylamino-2-methylsulfanyl-pyrimidin-5-yl)-3-oxo-propionic acid ethyl ester (21.5
g) and DIPEA (85 mL), and the resulting mixture heated at 125°C for 1 h, then stirred at RT
overnight. The volatiles were evaporated under reduced pressure, and the residue was diluted
with EtOAc and HCI (1 M aq). The solid residue was collected by filtration, the organic layer
was separated, and the aqueous layer was extracted 3x with EtOAc. The combined organic
extracts were dried over Na SOy, filtered and evaporated under reduced pressure. The
combined solids were washed 3x with NaHSOj4 (aq 10%), twice with water, hexane (8x 100
mL), and a 2:1 mixture of hexane and EtOAc (4x 100 mL) to give, after drying under
reduced pressure, 19.9 g (99% yield) of 8-cyclohexyl-5-hydroxy-2-methylsulfanyl-8 H-
pyrido[2,3-d]pyrimidin-7-one without further purifications.
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WO 2009/ 132980PCT/ EP2009/ 054638 -54- Step C. TEA (0. 84
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chr omat ogr aphy (DCM MeOH) to afford 800 ng of

5-am no-8-[trans-3-(tert-butyl-di nmethyl sil anyl oxy)-cyc
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[trans-3-(tert-butyl- 5
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anhydrous THF (5 nL) and the resulting m xture was
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Preparation 12: Synthesis of
5- Am no- 8- cycl opent y1- 6- et hyl- 2- net hyl sul f anyl - 8Hpyr i
waelej02/1398) pyri m din-7-one N....... -S> " . . PCT/EPIOND/054638
HC, )l ...7,...... SNNH NH2 N SNNO 20 SCHEME
12 Sodi um hydride (60% suspeggion in mneral oil, 82
ng, 2.05 mmol) was added in One portion, under argon
Prapamasiph e 8ynthesisRr (4-amim-erickthgxg)-ofrbamic acid methyl ester hydrochloride
Saﬁ- cycl opent yl am no- 2-
fret hyl sul fanyl - pyri m di ne-5-carbonitrile (400 ng, 1.91
mol ) in anhydrous DMF (15 nlL) 25%and the resulting
m xture was stirred for 30 mn, RT. Propionic
anhydride (0.264 nL, ¥:05 mol)"was]added dropwi se,
over a period of 40.aNg, and thée~xeShlting nixture was
stirred for additio 10—m™n reaeti on m xture was
quenched by addition™~0f a saturafed aqueous sol ution
of ammoni um chl ori de N#8& nl) andHwas extracted 3 tines
with EtOAc (20 nL). The conbined organic extracts were
washed twice with water (%HFFMEMH ed over Na2504, 30
Méth&ltc%[cﬁgfoﬁﬁ&e RY.AR0hBL €0o GRS wéseﬂi%@@r\?\%&%%?&kfe?a pdfi&l of 20 min,
crude residue was purified by flash
ungd@Qoeg on32e8hOT, 8PP0 00/2084888 0ot (Bemino-cyclohexyl)-carbamic acid fert-

butyl ester (1.0 g, 4.67 mmol) and pyridine (0.479 mL, 6.06 mmol) in THF (6 mL) and the

resulting mixture was stirred at RT for 24 h. The reaction mixture was then evaporated under
reduced pressure and water (300 mL) was added to the solid residue. The resulting mixture
was extracted 3 times with EtOAc (100 mL), the combined organics were washed 3 times
with water (100 mL), twice with NaHSOj4 (aq 1%, 150 mL) and twice with water (150 mL),
dried over Na,SO,, filtered and concentrated under reduced pressure. The remaining white
solid was mixed with HCI (2.0 M in MeOH, 200 mL) and the resulting mixture was stirred at
RT for 5 h. The reaction mixture was then evaporated under reduced pressure to give 1.1 g of

(4-amino-cyclohexyl)-carbamic acid methyl ester hydrochloride salt.

Preparation 8: Synthesis of 5-Amino-§-cyclopropyl-2-methylsulfanyl-8 H-pyrido[2,3-

N, NH,
N7 X NT YT R
T — A
7N N o §7 N7 N o
CH, % CH,

A

Palladium hydroxide on carbon (10% wt., 150 mg) was added to a solution of 5-azido-8§-

d]pyrimidin-7-one

SCHEME 8

cyclopropyl-2-methylsulfanyl-8 H-pyrido[2,3-d]pyrimidin-7-one (1.5 g) in glacial acetic acid
(80 mL) and the resulting mixture was stirred under H; (balloon pressure) for 2 h. A mixture

of DCM and Me¢OH (80/20, 100 mL) was added and the resulting mixture was filtered over a
CELITE™ pad and the filter cake was washed with a mixture of DCM and MeOH (80/20,

500 mL). The filtrate was concentrated under reduced pressure to give 1.7 g 5-amino-8-
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chr omat ogr aphy (DCM MeOH, 95/5) to give 210 ng of
5-am no- 8- cycl opent y1- 6- net hy1- 2-
woreaoby 280 f anyl1l- 8H pyrido [2,3 -d] pyrim di n- 7PGNEP2009/054638
Preparation 13: Synthesis of
trans- 5- Am no- 8-cycl opentyl- 2i (4- hydroxy-cycl ohexyl am
no)- 5 8H pyrido[ 2, 3- d]pyr|n1d|n 7-one Owe NH,
cy@bp@@kda\@emlsulf&}éﬁfﬁpyrm 3-¥InyBinmdlin-Bork2as pran¢en sphid without

dded i cycl opent yl-5- hydr oxy- 2-
fﬁ&?ﬁﬁ??ﬁ%%fy ﬁggﬁﬁﬂﬁgﬂz 3-d] pyrimdin-7-one (1.5 g,
5.41 mmol) in DCM (20 nlL), under 10 nitrogen
at nosphere. The resulting m xture was cool ed t
Prsa%raPPPPr SBHBTE cr{én%%lmorg ﬁY%Owydmﬁmlsvlfwbi%Hwﬂde[25%
(ﬂﬂﬁyﬁmnMﬁgn@dded the reaction mxture was then stirred
-78 Cfor 1 h. A solution of

bIS (4- et ho nqy 1 -am pes(d. 14,0 16. 24> [) in
dlchloroahhqme asladded af—>7%pg?k¢'§JR}
resul ting’ n?qur%bmas stitréd Bt RT for 1 h apd was
then heated at 100 C ihm a n1c<gmave react or 4 h.
The reactign. 15 my was diluted with DCM and
washed 3 L+HESHm%ﬂqq . The aqueous | ayers were

conbi ned and extracteq 3 tinmes wwth DCM The conbi ned
organi c extracts wer ried over Na2504, filtered and
evapor at ed under reduced pressure to give a crude
brown oil. This materi al HEME®Sfi ed by flash

Sté(g%? grrg&lﬁ%r % gléfee fé@??%x?ﬂeg{s%hQr‘lo‘ﬁﬂne}ﬁg/ﬂ%é()omg,olb?(pﬁlﬂo?) vgelsvaaded toa
so[ulibs of 4-amixtchDKite theltry by rimidimo]1-6- & Y 6 0ap@otl) j&iDMS@(Q]@thS) atRT,

e R ire PHa U P KL iloB S e B ALY i3 28 Hmol)

wdlRhdhyddasd ﬁrﬁlﬂﬁéreﬁc@iﬂn&nﬁe Aiab yehr Q- R Y 0ICORE 84 B- Py dultid ghhixture
n-5-yl ester. Step B: OXONETM (0.759 g, 1.23 mml) was

wagdlekng-ogated RYRT gquenghsdyyithowates (29 Fl‘ﬂ.y) gln(l gxtracted with EtOAc (2>< 400
m]g)ﬁl"ﬁg Xé’nablﬁif %(zrg%\] i& re@(tpa% S dNerg %'%%hﬁg V&(l in né%o‘%@%h%n MgSO.,
ﬁlte&d&nmexﬁpd)lia&ecblﬁncﬁﬁﬁﬂﬁm pe&s@reIMhe dindt ragithey woslpubifioll by flash
cnid e e A R an B 00 558 T O S o 2000 23 4038 6% vield) of
[agnatography g y
4-cyclobutylamino-2-methylsulfanyl-pyrimidine-5-carbonitrile as a white solid. MS =221
[M+H]".
Step B: A solution of methyl magnesium bromide (3.0 M in Et,0, 0.58 mL, 1.75 mmol) was
added, at RT, to a solution of 4-cyclobutylamino-2-methylsulfanyl-pyrimidine-5-carbonitrile
(350 mg, 1.59 mmol) in toluene (32 mL) and the resulting mixture was stirred for 30 min.
Ac,0 (3.0 mL, 31.8 mmol) was then added and the reaction mixture was heated at reflux for
5 days. The reaction mixture was then cooled to RT, quenched with water (100 mL) and
extracted with EtOAc (2x 100 mL). The combined organic extracts were dried over MgSOy,
filtered and evaporated under reduced pressure. The crude residue was purified by flash
chromatography (EtOAc/hexane, 0/100 to 30/70 in 10 min) to afford 207 mg (50% yield) of
N-(5-cyano-2-methylsulfanyl-pyrimidin-4-yl)-N-cyclobutyl-acetamide as a yellow solid.
Step C: A solution of lithium bis(trimethylsilyl)amide (1.0 M in THF, 0.78 mL, 0.781 mmol)
was added, at RT, to a solution of N-(5-cyano-2-methylsulfanyl-pyrimidin-4-yl)-N-
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m xture was stirred at RT for 1 h. The reaction

m xture was then diluted with Et 0Ac and washed 3 ti nes
wowaob/13eser . The conbi ned aqueous | ayers were BXI/ERZDS054638

twce with Et0Ac and once with a 1/1 m xture of

chl orof orm and i sopropanol. The conbi ned organic

extracts were dried over Na2 , filtered and
cyelpbypplatcedhidn@6h nree 076 &dmpel pmstiie (1. Hmd) wed the TRuRBgFnixture was

s it % Fhe psptionmisis o5 temengichel wih MiE QAL b pTeted
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26B¢M+(H/]kd by trans am nocycl ohexanol (113 ng, O. 988
mrol ) and the resulting m xture was stirred at 10 60 C
for 18 h. The reaction m xture was then diluted with
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aqueous | ayers were extracted twice with Et 0Ac and
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conbi ned organic extracts were dried over Na2SO4,
filtered and evgporated under reduced presgurg, The
crude resi qued purlflgd\ﬂflash chr onfat o ra/ﬁb\hyto
gi ve 168. + Br OTBDMS ——=
5-[bi s- (4S me hoxy Bénzyl) am no] - 8- cycl ope ty -2- 15
(4- hydr oxy-cycl ohexyl am no) - 8H pyri do[ 2, 3-d] pyri m di n-
7-one. Step C. Perchloric acid (0.1 nL) was Si.Qpy
added at RT to a solution of
5-[ bi s- (4- met hoxybenzyl) -SAHEMIE B! cycl opent yl - 2- (4- hyd
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untitndrgmeatinasphstel tora@hatonm]\iﬁ(drcyﬂﬁb fine tiieul faegeiyirioridin- 4-y1)

oo QR O8RS e bty MG T P s e was
snﬁea BB foM4b hnlhla(@%n{oﬁﬁipoféy)&aat-bu@mHﬁﬂﬁtma&d(s 3YUFOUSE 63 mmol)
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5- Ami no- 2- cycl ohexyl am no- 8- phenyl- 8H pyri do[ 2, 3-d] pyr
imdin-7-one; M5 = 5336.15 [ M+H]. Preparation 14:

Synt hesi s of

5- Ami no- 2- (4, 4-di fl uoro- cycl ohexyl am no) - 8- net hy1- 8Hpy
rido[2,3-d]pyrimdin-7-one NHL N H C. s
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N NO OH, NH, N NNNO CH, 10SCHEME 14 To a
sol ution of
WG 2@9118298@- et hy1- 2- met hyl sul f any1- 8H pyri do[ 2PGFEPIYY/054638
m din-7-one (163 ng, 0.733 mmol) in DCM (200 i) was
added 3-chl or oper oxybenzoic ggl d (77% max., 164 ng,
0.733 mmol ) at RT and the resulting mxture was
Prepanatied 11 pSynthdsis of heAmaaet-(/om.s3t kidure-cpaopetig2-methylsulfanyl-

under educed pressure and the residue was
8%?%%%[?%3%?}'51% d?%us 15 di net hyl sufoxide (7.3 nlL).

To a porfH on of th| s _sol ut| on 8V i , \as CW%AC
(0. 1% 0..90 Py 3=fo Id Serl,
4, 4-di 1 udfocycl dbexyl am nés Foohl ori d& ~6 o 0. 36

rmol) at RT. The reaction mxture was stirred at 80 C
for 4.5 was then quench fth water. The
resuhgtd ture was sexdt ract.ed 2w ceewidh FQAC (20

m). THe db NHnégananeéam C layers were washed with
brine, dri e@er MySH4, filter edd evapor at ed under
reduced pres e. 20 The crude residue was purified by

flash chromat ogsvaphy (fromO to > 1O%Bojvfs MeOH DCM i n
10 mn ) to gie 27 ng (49%yi el d)

5- am no- 2-%L di f I uor o-cycl ohexyl a - 8- met hy1-

8H- pMEI [ 2,13-d] pyri rplogelrns@fo elJow solid. M
WgH]l. ag* the above E’eéscj\ e vprocedure and

the appropr| C startlng mat eri al s, fol |l ow ng

conmpounds vveprepared 25-

t rans-5- Am no- 4- hydr oxy- cycl ohexyl am+o) - 8- net hy1- 8
H pyri do[ 2, 3- dfpyrlmd|n7one (yeIIowsolld) MS =
290 [ M+H] +; SCHEME 11

Step A: 2-Mecthyl-2-thiopseudourea sulfate (17 g) was added to a solution of KOH (9 g) in

3
‘|

MeOH (180 mL) previously cooled to 0°C and the resulting white mixture was stirred for 1 h
at RT. The reaction mixture was filtered; the filtrate was maintained at 0°C and (Z)-2-cyano-
3-ethoxy-acrylic acid ethyl ester (33 g) was added as a crushed powder. The bright yellow
suspension was stirred at RT for 2 h. The solid was collected by filtration and washed with
cold MeOH (2x 100 mL) and Et;O (100 mL). The bright yellow solid was added to an
aqueous solution of sodium hydroxide (0.5 M, 180 mL) and the resulting mixture was heated
at 80°C for 20 min. The solid was removed by filtration and the filtrate was acidified by
addition of HC1 (6 M aq). The resulting mixture was allowed to stand for 1 h and the
precipitate which formed was collected by filtration to afford after drying in a vacuum oven
11 g of 4-hydroxy-2-methylsulfanyl-pyrimidine-5-carbonitrile as a white solid.

Step B: A mixture of 4-hydroxy-2-methylsulfanyl-pyrimidine-5-carbonitrile (2.76 g) and
phosphorus oxychloride (15 mL) was heated at reflux, under argon atmosphere, for 3 h. The
reaction mixture was cooled and then evaporated under reduced pressure. Hexane was added
to the residue and the mixture was heated at reflux, the resulting mixture was decanted and
the same procedure was repeated for 4 times. The combined supernatant layers were
evaporated to afford 1.13 g of 4-chloro-2-methylsulfanyl-pyrimidine-5-carbonitrile as a white

powder.
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5- Am no- 2- cycl ohexyl am no- 8- et hyl- 8H pyri do[ 2, 3-d] pyri
m di n-7-one (brown solid); M5 = 288 [MtH +; MP =
wQa4009/i3080. 1 C, PCT/EP2009/054638
5- Ami no- 8- cycl opent y1-2- (t etrahydro- pyran-4-yl am no) -8
H pyrido[ 2, 3- 30 d] pyri m di n % one (off white solid);
VB = 330 [M¢H + MNP = 120.0-194.0
Sta0OTEAX080 M’JGEEZ{@@)@DOM aa&d-ts 9-solut10n of trans-3-amino- cyclopentanol

Sy G S B B POSASE S bo
pyEmldibe-8-chdnrile;(1.13 g, 6.04 mmol) was then added in two portions and the

trans-5- Am no- 8- cycl ohexa@ 2- (4- hydroxy-cycl ohexyl am n
TefNgHRBIT Wt stirel! #1plrn r&r%?nﬁﬂaﬂ@helle BRe byl Bghquid layer was

dePMERMLY THYBW T R84 Ed\'ﬁﬁe%dmn%eﬂdl%gi—lh@e&%étl& ﬁocéfure was repeated

t rans-5- Am no- 8- cycl ohexy1-2-[ 4- ( nor phol i ne- 4- car bonyl

anjl Ihgmn@mmwmaﬁtw?msmowﬁd cpre@uerdayesswicdl litﬁ- Fudgsidue was
MB. = + = 01,2034 0, G
obicHod 86 R R g Wb S fouclsedy BT eR g oty 1o

of}‘rmtj H#(Bdl&dlmiy—@ﬂdoﬁdﬁfﬂatﬂiﬁb) e-npavder fany I Ny rimidid2- SEdiddhittile.
= 243.1-244.9
Stfrr D 20 Rmix e A - %éc@y@r%we%@p%t&em% PRGNS i

pySflidings thfbohitAled5 00 By, 20 ﬁﬂihd]))]}l aﬁ?\{ﬁdr@ﬁ@wﬂ (18681 a0k d8ded, at RT,
(light yellow solid);

unﬂ@faﬁﬁga@tmmm@resuw@a%(éw migle Qmm@}_%\&iléwﬂbﬁfﬁﬂ pi peri

bug)lclﬁm%t%)l mglcﬂ@nd%g%ﬁhg ‘I’Jw Y Hg”ﬂeﬂg@&g yPags (}J&E %‘%d at RT

fodét h. The reaction mixture was quenched w1th NH,4CI (sat’d aq, 20 mL) and was extracted

, 44- (5- A 8- 1-7- i hydro d
Wl%hrzﬁatgi*da @%EP@Wﬁh@wﬁ%@%ﬂ] ﬁg NG T?r)é(lgi‘@%’y‘f"i‘ %E%%’/VH Wé ré%f go mL),

drf%g g)bégij_l\iaggbgrﬁét@%%ﬂ@ PDORRED undMreFudtd DrdsMiEN The MieTFesidue was
puﬁﬁﬁdrbﬁ 8ag-chyarhabgmphty- exaneFt@Ag. 56 by giarn 640 yiganfirloy 8Bt (rerr-
buzﬁ X F{(}iﬂ%&ﬁl}%& g%lqglan%gl?e]-g-reaﬁ)élg}ﬁ%nyl m}’/rpn%\cli%%-r -eartl)\()flslitrile as
aerln(eroﬁdet yl - pi peri di n-4-yl am no) - 5- am no- 8- cycl ohexyl-

StmS Pé&ﬁ@ﬁgﬂlqe (%1) srulslgre]nglorrl] 1n7 m?nne(real %qrfo\gmmga X§/9 mmob vglas added in
one a_@fﬂoﬁ %@eﬁ%g&@&ﬁ?&ﬂhe?e (dta fhbghlfel afqr [Qfa%lgj(zgpﬁdiﬁ}lflﬂfﬂn@l‘ﬁ}r

pyri rimdin-7-one (light yell
silpieren- )cyclwnﬂlwm{mqthylsqwnyﬂ pzfmm@me&»ﬂcanboeﬁnle (658 mg, 1.81

m kDA DRy RE R e hedly L AP RY 3G min
Arn(hetifounict@ (584 indl) 27. Mwmol B&5s dddettiiropwide, evel 4pebed of 35 min, and
the reaction mixture was stirred for additional 10 min. The resulting mixture was quenched
with NH4Cl (sat’d aq, 50 mL), and extracted with EtOAc (3x 20 mL). The combined organic
layers were washed with water (2x 10 mL), dried over Na,SOy, filtered and evaporated under
reduced pressure. The crude residue was dissolved in MeOH (15 mL), and hydrazine hydrate
(0.877 mL, 18.08 mmol) was added dropwise. The resulting mixture was heated at §5°C in a
microwave reactor for 50 min. The solvent was evaporated under reduced pressure and water
was added to the residue. The resulting mixture was extracted with EtOAc (3x 20 mL). The
combined organic layers were washed with water (3x 10 mL), dried over Na,SOy, filtered

and evaporated under reduced pressure. The crude residue was purified by flash
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176.6 C
5- Am no- 8- cycl opr opyl net hyl- 2- (tetrahydro- pyran-4-yl am
WO p@pARII8PYri do[ 2, 3- d] pyri m di n-7-one (of f - whPCEEP2009/054638
solid); M5 = 316 [M+H +; MP = 135.0-137.4 C,
5- Ami no- 8- benzy1l- 2- cycl ohexyl| §n1no 8H pyrido[ 2, 3- d]pyr
i i din-7-one (off-white 30soPPd); MB = 350 [ MiH + MP
chron22dgreplyZBC31/EJcOH) to afford 800 mg of 5-amino-8-[trans-3-(tert- butyl dimethyl-

.5- Ani no- 8- b - 2- - - 4-y| ani no) - 8H

st ) S oM b R SR A R PRl BY

StepVFHA 50 1ubibh 5f 24yl 2dhtoBiu@i ludMde (1 M in THF, 0.576 mL) was added
2009/ 132980PCT/ EP2009/ 054638 - 60-

drepvaig, AbR B~ Wider BRI s &2 %%’%‘6@6 BYAITHBR Rsie @R g r i Rytyl-

duflie\}lill_l @Eaﬁ*}gyyf:)' d%%b%ht{ll %gﬁgh%@&lfan%w%yﬁ%[Qﬁld]p%nmn{i%ne (200

mg 0443 manol) ayaihgdiers ITHE(h ol8-a0¢ deopiudipg ity wagstinpdrgvgrnight.

A ?e%cﬁ?_f Eﬂ?&u%&fl:s%gfgﬂ -ff%ggglﬁyl%:l??%}l% hfort® (il Win %ﬁF,: 0.6 %ﬁ) was then

adt¢dasl-the Anttivd-Bixayeivapstomy o2 h4a idrdigyetayfcdlatiexyf am

tet%ﬁq’}%tﬁ&{@%@' 'g_ lﬁ}}ﬂp}i@ﬁﬂ q'ﬁ%@f&@%&gé | i%j Ei aPllc? ‘lchle c1)*e,\e/1ction mixture

wa'é sﬁmmyf% HC WO RRe é]y(}&nbmnﬁroﬁme@ﬂ%@?néﬁnﬁfm ﬂu@l@&@@ 3 in THF,
Eirl m di n-7-one (light brown solid
1 3\,111 waq thep addegl apd ghe reaction mixture was stirred overnight. The reactlon was

que%%gé m%?er %(?X]ﬁé?(ﬁf %;&‘ijo{g\ggc Ssﬁlex ﬁ IT'¥19¥ ul?}ﬂé 'nﬁl;?‘&l% ' Was

m no ca r
extmctté‘(yimtb Et@Ac (I(D)B<f2{)wl’ill andposnetanbined\isgani Sgrak Wwerdiried over
257.0-2
N@S@mfﬁtereé ae9 EY@BFW‘@ eteded RERP RS- Hiprcaleaesifugny gapriged by

pre?aga%f)ﬁ_/e WD%M@]I% ' QP/ﬁjgge % ';“66 £R1(R29Mid1® ABWREHY-8-Mans-3-

hyarqucmdosem:xl):?@pﬂﬂmsr:lwfazylf&ﬁmchﬂﬁési]l)sfrbniylin-’pioperi di n-4
-yl am no) - 8H pyrido [2,3- 15d] pyri m di n-7-one (Ilight
brown solid); Ms =378 [M; M = 224.5-226.0 C,

Propanition13: Syﬁh@ﬁtﬂfy%ﬁm@y&bmyﬂyammhﬁ& myuhyté@l[fazlyBSH

py%l%ﬁzllgrzn[ﬂ%%rq@dlgg%ngoff white solid); Ms =313 [M; M =

[ 4- (5- Ami no- 8- cycl obutyl-7- oxo- 7, 8- di hygt o- pyri do
[23d]pyr|md|n2 apino) - cycl oh et bam c acid
nmet hyl ester (off |te SO|Id) )l\: 87 I\/] MP =

20154. 3- 156. 0C."™> —=

{5- Ami no-843-(tert- but -dinethyl-sila oxy) - propyl] -
7- 0xo0-7, 8-di hydropyri

[ 2, 3-d] pyrimdin-2-ylam nol -cycl ohexyl )-carbam c acid
met hyl ester; SCHEME 12

eri din tr

Soé%u((l)l}(l)l/}%c 318)( }é ﬁl?sxpilgsugﬂa )}1}1}4 '[11%[1 %& %3@5 c?li)]()v @dsed in 01¥e
po(t)(ﬁl | Loy p)@@ﬂ@ﬁﬂospl&@e at B 7to[ dMiikure o MR cycldatydamino-2-

N-
meﬂexlwaﬁgylspwaﬁeﬁ;ﬁ-@ylaqnaﬁiq{f‘%wg?l Sk amplBindinhyype: BYH ¢ mL)
an@ tﬂezreﬁﬂtn&g Iﬁ&rtdrME ﬂlr?ed)@oam Hﬁ){] aPF@l I@Bﬁ?&ﬂic anhﬁﬁﬁl% W@?mL 2.05
mmol) was adc?ed dropw1se over a per10d of 40 mln and the resultmg m1xture was stirred for
additional 10 min. The reaction mixture was quenched by addition of a saturated aqueous
solution of ammonium chloride (30 mL) and was extracted 3 times with EtOAc (20 mL). The
combined organic extracts were washed twice with water (20 mL), dried over Na,;SOsy,

filtered and evaporated under reduced pressure. The crude residue was purified by flash
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5- Am no- 2- cycl ohexyl am no- 8

-(trans-3- hydroxy-cycl opentyl)-8H pyrido [2, 3-
wQ@@ppya980ri di n- 7-one (yel |l ow powder); N5 = 344r¢VEPH069/054638

MP = 169.5-170.0 C

5- Ami no- 8-cycl opentyl- 6- nethg& 2-[4- (norphol i ne-4-carb

onyl) - cycl ohexyl am no] -

ch8hgtggraphy] (RCI/M 8L I ditmgive 3he m(gl af é FemiyeSayalopovigler-inethyl-2-

= 18 8- 188. WO
g S BB By SRR ORE O [4 -(5 -Anino-8
-cyc lop entyl-6- nethyl 7 -0 x0-7,8 -di hydro -pyri do
rimdin2 -ylam no)-cyc | ohexyl ac etam
Pr@p%qqtlewléog\ﬁélpgms ans- §96gn{nm8'_qyclopmij2-2@- ydrgxy-cyzg(gheg_(ylammo)

SFEpyﬁ"’db@ 3- d]pyrlmldln 7-8nd 1 -Ac etyl-p ip
eridi n-4-yl"am no)-5 -amni no-8 -cyc o

| opentyl- 6 nmet hyl-8H pyri do [2 ,3 -
5d] pyri m di n-7-one (1ight brown powder): NEE% 385
5:

[N%Fﬂ MP = 281 0- 28396 C. Preparation 1 ynt hesi s
5 Ani no-# Ioh@xy @FQ&y prG%f%ijg;%%g|d
o[ 2, 3- qﬁa odl_'7n-

CHBNI WA, C LN ... ... OTBDI\/S(}I 10 CHE 15 To a

solutlon o

5-am no-843-(tert-butyl -l met hyl - si | anytoxy) - propy1] -2

-nethylsulfanylmBprrldo[2 3-d] pyri mi di A2 7- one (150
ng, 0.395 nmatﬁig? DCM (9 nL) was added 3-

chlorop@Eo c acid (77% max., 106 ny, 0.474

mol ) at und r argon atnnsphere and the resulting

m xture ed for 40 min The reaction m xture

was then e aporated 15 under reduced pressure and the

resi due wa¥' di ssol ved in anhydrous di net hyl sufoxide

(ca 9 ). CyclohexylamSGHENﬂQEﬁ m., 1.975 mmol) was
t hen_added at an he reéultln n1xtyre was stirred

Step AZHES (@ dp mL. 5‘g K mlm Yas 245ddR anpltign et frgxclensapyl-5-hydroxy-2-
mélh‘;flﬁﬁﬂﬁ?l 7D @rd]ﬁﬁﬂnma 7@398@5@ as)me HRSADEMYEPmL), under

uti on of ammoni umchl ori de The resul ting
nifegen @ieosphgre eilierrasitend mixture Ela@mpledtme%r@@m c extracts

tnﬁgégﬁlmﬁ?&i%ﬁlf(gn% Sh 1&«!1 por d CPE %%OBL\)/ aﬁgl ﬁle rgactlon mixture

ered-an er red uce press
wa];'ohdnrmmdast d&éC f@h ]sls odk S/(ﬂdtl()lfbfﬂrﬁ4 methoadbedyh- aﬁmhamu@trg, 16.24

te but n1f| n THF )
m’Q’PD F@réléi qroe n? d? %Lﬁliﬁ%i ﬁl%&ewlr%mwrw K| ftirred at
RTRR 190Inddv eRdiad atea ot ml tqﬁta@ﬂtcmvafvé tdab @} fRA.h. Wﬁ@&%einon
W th hexane and purified by preparative TLC ( DCM MeOH,

migoyrd gjs digntey} wish B Mgndashed 3 times with water. The aqueous layers were

I
R S s T (o
NBIB., [fiMetdd;anlVBvapoiddl hrddB2daceC.pr&separ give earudl6 brown oil. This

R SRR G s h BB B A P 5829, O RSB give 510
mgggl[SQ/o ﬁe@%] pYys- gtg!; g4r -ArefroX|-BEh Dl amein 6] footdehtyt-2LR@RYISul fanyl-8 H-
pyrido[2,3- d]pynmldln -7-one and 1.01 g of trifluoro-methanesulfonic acid 8-cyclopentyl-2-
methylsulfanyl-7-oxo0-7,8-dihydro-pyrido[2,3-dJpyrimidin-5-yl ester.

Step B: OXONE™ (0.759 g, 1.23 mmol) was added at RT to a solution of 5-[bis-(4-
methoxy-benzyl)-amino]-8-cyclopentyl-2-methylsulfanyl-8 H-pyrido[2,3-d]pyrimidin-7-one

(510 mg, 0.988 mmol) in a mixture of acetone (6.6 mL) and water (1.6 mL) and the resulting
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WO 2009/ 132980PCT/ EP2009/ 054638 -62- NH2 N HN) ?NNO
CH30TBDMS O NHIT O NH2 N I HNNNO CH OH3
w@zdoei1b298é6 O SCHEME 16 PCT/EP2009/054638

-57-
mixture was stirred at RT for 1 h. The reaction mixture was then diluted with EtOAc and
washed 3 times with water. The combined aqueous layers were extracted twice with EtOAc
and once with a 1/1 mixture of chloroform and isopropanol. The combined organic extracts
were dried over Na,SOy, filtered and evaporated under reduced pressure to give a 72/28
mixture of 5-[bis-(4-methoxy-benzyl)-amino]-8-cyclopentyl-2-methanesulfinyl-8 H-
pyrido[2,3-d]pyrimidin-7-one and 5-[bis-(4-methoxy-benzyl)-amino]-8-cyclopentyl-2-
methanesulfonyl-8 H-pyrido[2,3-d]pyrimidin-7-one. To a solution of this mixture (0.49
mmol) in anhydrous THF (4 mL) was added, at RT, TEA (0.206 mL, 1.482 mmol) followed
by trans-aminocyclohexanol (113 mg, 0.988 mmol) and the resulting mixture was stirred at
60 °C for 18 h. The reaction mixture was then diluted with EtOAc and washed 3 times with
water. The combined aqueous layers were extracted twice with EtOAc and once with a
mixture of chloroform and isopropanol. The combined organic extracts were dried over
NaySOy, filtered and evaporated under reduced pressure. The crude residue was purified by
flash chromatography to give 103 mg of 5-[bis-(4-methoxy-benzyl)-amino]-8-cyclopentyl-2-
(4-hydroxy-cyclohexylamino)-8 H-pyrido[2,3-d]pyrimidin-7-one.
Step C: Perchloric acid (0.1 mL) was slowly added at RT to a solution of 5-[bis-(4-methoxy-
benzyl)-amino]-8-cyclopentyl-2-(4-hydroxy-cyclohexylamino)-8 H-pyrido[2,3-d|pyrimidin-7-
one (51 mg, 0.087 mmol) in DCM (0.9 mL) and the resulting mixture was stirred at RT for
20 min. The reaction mixture was then diluted with DCM and NaHCOs (sat’d aq) was slowly
added. The organic layer was washed 4 times with NaHCO; (sat’d aq). The combined
aqueous layers were extracted 3 times with DCM and once with a mixture of chloroform and
isopropanol. The combined organic extracts were dried over Na,SOy, filtered and evaporated
under reduced pressure. The crude residue was purified by preparative TLC (DCM/MeOH
90/10) to afford 31.9 mg of trans-5-amino-8-cyclopentyl-2-(4-hydroxy-cyclohexylamino)-
8H-pyrido[2,3-d]pyrimidin-7-one as a yellow solid. MS =344 [M+H]"; MP = 246.5-248.0
°C.
Using the above described procedure and the appropriate starting materials, the following
compounds were prepared:

- trans-5-Amino-2-[4-(morpholine-4-carbonyl)-cyclohexylamino]-8-phenyl-8 H-

pyrido[2,3-d]pyrimidin-7-one; MS = 449.14 [M+H];

- trans-5-Amino-2-(4-hydroxy-cyclohexylamino)-8-phenyl-8 H-pyrido[2,3-

dlpyrimidin-7-one; MS = 352.14 [M+H];
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(4-{ 5 -Am no-8 43 -(tert-butyl-dinmethyl-s i lanylo
Xy) - propyl]-7- oxo-7 ,8 -dihydro-pyri do [2,3 -
wak@ynsaysai n- 2- yl am nol -cycl ohexyl ) -car bam c BCT/@P2009/054638
nmet hyl ester (prepared as described in 5 Exanple 2)
(0.280 nmol) was dissol ved |§ a m xture of gl acial
acetic acid, THF and water §1/1, 25 nL) and the
r esulttdmg mmatm&?eymnsﬂﬁr[|4e{dloathORﬁe-é\per’mhglbrt:ycltheeylaminO]-8H—

react | ture. 0 nt r at.ed d e
or oS b GOl s REEP Y GERGEM R PEHE S Frp — 2025205
preparaid ve TLC (MeOH DCM 15/ 85) to gi ve 11 ng of
{4-[5-am_ no- 8- (3- hydr oxy- prop ]8)
di hyOﬁrW; Mclplzexglammo 8-phenyl-8H- yr1do[2 3 d]pyrlmldln -7-one; MS =
- d] gggrlgn Iqu_pl-Q yl am no] - cycl ohexyl | -carbam c acid
nmet hyl ester as a 10 yell ow powder. Ms = 391 [ MtH]; MP
= 190.0-191.0 C N {4-[5 - Amno 8 -(3
- hvdr.oxy-p - hyd
Pr_e:g{%&?ﬁ?iﬁl&é;ﬁ%?s ofIS %nﬁl%f 44 Chlllllo}/o {}%I&% I%rﬂl%ogg me?fhyl 8H-
pyﬁﬁeﬂzlﬁd\]ppmmmyms prepared usi ng the above descri bed
procedure and the approprlate starting mat rlals M5 =
375 [ M+rH; WP > 300 2Preparat,ron 17: Syn fresis of 5

-am no- 6 -cyano-& x 1 obutyl- thyPsunf anyl- 8H

15 pyri do [Bc. jmdin-7- N d

H3C,,...4--., S Br NHCA ,--"H CH,

et R T SNO NH2 N N ' 7 H3C Ao SN
SCHEME 14

To a solution of 5-amino-8-methyl-2-methylsulfanyl-8 H-pyrido[2,3-d Jpyrimidin-7-one (163
mg, 0.733 mmol) in DCM (200 mL) was added 3-chloroperoxybenzoic acid (77% max., 164
mg, 0.733 mmol) at RT and the resulting mixture was stirred for 1 h. The reaction mixture
was then evaporated under reduced pressure and the residue was dissolved in anhydrous
dimethyl sufoxide (7.3 mL). To a portion of this solution (1.8 mL) was added TEA (0.13 mL,
0.90 mmol), followed by 4,4-difluorocyclohexylamine hydrochloride (62 mg, 0.36 mmol) at
RT. The reaction mixture was stirred at 80 °C for 4.5 h and was then quenched with water.
The resulting mixture was extracted twice with EtOAc (20 mL). The combined organic layers
were washed with brine, dried over MgSQy, filtered and evaporated under reduced pressure.
The crude residue was purified by flash chromatography (from 0 to > 10% of MeOH/DCM in
10 min.) to give 27 mg (49% yield) of 5-amino-2-(4,4-difluoro-cyclohexylamino)-8-methyl-
8 H-pyrido[2,3-d]pyrimidin-7-one as a yellow solid. MS = 310 [M+H]".
Using the above described procedure and the appropriate starting materials, the following
compounds were prepared:

- trans-5-Amino-2-(4-hydroxy-cyclohexylamino)-8-methyl-8 H-pyrido[2,3-
dlpyrimidin-7-one (yellow solid); MS = 290 [M+H]";

- 5-Amino-2-cyclohexylamino-8-cthyl-8 H-pyrido[2,3-d]pyrimidin-7-one (brown
solid); MS =288 [M+H]"; MP = 147.7-150.1 °C;

- 5-Amino-8-cyclopentyl-2-(tetrahydro-pyran-4-ylamino)-8 H-pyrido[2,3-
dlpyrimidin-7-one (off-white solid); MS = 330 [M+H]"; MP = 120.0-124.0 °C;
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SCHEME 17 Step A: To a m xture of
5-am no- 8- cycl obut y1- 2- net hyl sul fany1- 8H pyri do

WO 2008A809pyri m di n7-one (1.3 g, 4.46 mmol) in DBM/ERRD/054638

m.) at OC was added N-bronosuccinimde (0.87 g, 20 4.9
mol) in 5 portions over 5 m.y. After stirring for 30

mn, the DCM was evapor ated under reduced pressure and
t he -rledindue? cydabeglaniind 8 Lo opdntylefrepyraded? .3 @Qpymmidin-7-one

OPRUEREEAR T2 Wi P TS RRMES o gani ¢ 1 ayers

wer e t)fmfﬁemrﬂmd §1-c NAbKSRB1 -1 44 h Gt o= ¢ y et x Waitn@o ) 8 2x%p o[ 2,3-
and_evaporated WD 2009/132980PCT/EP2009/ 054638

d]me‘)gmd@n%r@ile igAtlereum pPwden S Fod 3§ (VB :ME =492.0-294.0°°C;

S5- am No: 6 REHPs- g%&bﬂfelx?pyt[éy i S RBTiaA - §é1llb(§r%m)yc]yc§)'ﬂ9§_|(§ 1hrAR0]-8 -

[2,3-d]pyrimdin one"as a brown solid
SO| wyiidel2 gfd]pyrimidin-7-one (yellow powder); MS = 455 [M+H] MP = 185 0-

QQ [’ - br ono- 8- cycl obut y1- 2- met hyl sul fany1- 8H pyri d
0[2 dpyrlmd|n7one(50mg, 0.15 mmol) in 0.5 nL
NIVP - via g nuttd 8@y cloip3@1-L Icy clolyaylagtén ¢-8 Byrid b 2(B-BP yHtmiin-7-one (off-

i crBvE TS FomVEaT VP A fen - g, ©he
r €act /i NALUARINAS-cLEISREOH7 Wb N @le}rd&bthﬁd@[ﬁ Nad 8 nidin-2-

(sat'd, aq) and EtOAc. The m xture was ered and

{ e 00 e ipheT-e etk (iekee s ARATE- 254 8-
The aR8ouRy i raoNas. SXEEARKALIOEN 005 A0t

conbi ned “organi ¢ {ayer d evapora
pr epstidd?2, 3Td]pymmaluie7+oes (lijglnebmm nowdef)j B8 421 [M+H]"; MP =

pre%hﬁt%% LC 10 (DCM MeOH, 93/7) to give 29 ng of
gy no- 8- cycl obut y1- 2- net hyl sul f any1- 8Hpyri do

[ 2, 3-AlRY4i(FiAhhiAo-R-QORh&S)1-3-S@L7 SLdilfaRPRRb| 00k timidin-2-
Synt hesi s of

5- aMaHyn@)- W&hé@d}wbazmﬁ@@ﬁw@hﬂlfeatﬁy@r%m% dpy il § [M+H];

o[ Zh;,‘};_'d]é@gc)l lrlggcyo@;- 7-one 15 NH, ) N,, SI\IO - ., , Br

- 5-Amino- 8 -cyclohexyl-2- (tetrahydro pyran-4-ylamino)-8 H-pyrido[2,3-d|pyrimidin-
7-one (light yellow powder); MS = 344 [M+H]"; MP = 160.0-164.0 °C;

- 2-(1-Acetyl-piperidin-4-ylamino)-5-amino-§8-cyclohexyl-8 H-pyrido[2,3-
dlpyrimidin-7-one (brown waxy solid); MS =385 [M+H]’;

- 5-Amino-8-cyclohexyl-2-(4,4-difluoro-cyclohexylamino)-8 H-pyrido[2,3-
d]pyrimidin-7-one (light yellow powder); MS = 378 [M+H]"; MP = 240.0-244.1 °C;

- cis-N-[4-(5-Amino-8-cyclopentyl-7-ox0-7,8-dihydro-pyrido[2,3-dJpyrimidin-2-
ylamino)-cyclohexyl]-acetamide (off-white solid); MS = 385 [M+H]"; MP = 172.6-
176.6 °C;

- 5-Amino-8-cyclopropylmethyl-2-(tetrahydro-pyran-4-ylamino)-8 H-pyrido|[2,3-
dlpyrimidin-7-one (off-white solid); MS = 316 [M+H]"; MP = 135.0-137.4 °C;

- 5-Amino-8-benzyl-2-cyclohexylamino-8 H-pyrido[2,3-d]pyrimidin-7-one (off-white
solid); MS = 350 [M+H]"; MP = 221.9-223.8 °C;

- 5-Amino-8-benzyl-2-(tetrahydro-pyran-4-ylamino)-8 H-pyrido[2,3-d]pyrimidin-7-
one (off-white solid); MS = 352 [M+H]"; MP = 245.6-246.8 °C;
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Step A H3C,,s SCHEME 18 Step A: To a mi xture of
5- am no- 6- br onb- 8- cycl obut y1- 2- net hyl sul f any1- 8H pyri d

WO@PR®933298) pyri m di n-7-one (50ngy, 0.15 mmol), PCT/EP2009/054638

phenyl boronic acid (28 ng, 0.22 mol), 20
tetrakis(triphenylphosphine)gélladlun(O) (17mg, 0.015
mmol) in 0.6 nL tol uene and 6 nL Et OH was added

cesi- Lﬁmumucb@@mlehmlamﬁgq 8{¢y612pmmdh)ethyTﬁél mesla[23-dfpyrimidin-7-

m Xxtur t t a r tor for

T otk o SR s APEfu B S St R BRe (et T

aq) ai;llélﬁﬁin c&ﬁfgyctlb?tmminu &—cj&)l(ﬁp’rap)ﬁlmdthw § - @1309[(2 B y2fidin-7-
combi ned orga

vva% &pe ((’ff(wi}ﬁe plid): Mg e@%%Wﬁ%édend%% Hediidel:
Pr eSSufR.5-ARgn 48 H%oﬁr@pﬁ@s 4‘3(%% M@fsci@%b{yléﬂ%ngy8H doyndo[2 3-

preparative TLC Xanes: E to aff
of d]pyrimidin-7-one ( ight yellow powder); MS = 315 [M]; MP =256.3 258 7°C;

5-

o S DAL B e o
o1 192980PCT) EP2009! D54638. - 6= I NG act vi

2009 Vi ) )

e A B B r0a g oy RO L SR g A -vlamino)-

[y- %?él@]]lex?'ﬁ%arb'ﬁﬁﬁc &0 Wik y{ &@&Rb@ﬂvh‘i@%o%é\?%@etdﬁi [M(]T‘MP =

concentrafions of ATP and the substrate at fi nal

vol 3ae0¥940Ci| in buffer containing 25 nM HEPES, pH

7.5, t

0 0015 Pinekply B0 Qo A b Tl lfch -

J NKﬂa;g/rEnlde.hynec:(Oﬁt\ahl[ESpolmbT)eNﬂ/ﬁBOl IM[]5 NP ATFRZ,4-B64.8 \T;

ATP -Vg-quqirllou-gcyglgprop 11 g-(l -methane%ﬂﬁ(g]nyl-piperidin-4-ylamino)-8H—pyrido [2,3-
d]pyrimidin-7-one (light brown solid); MS = 378 [M]; MP = 224.5-226.0 °C;

- 5-Amino-8-cyclobutyl-2-cyclohexylamino-8 H-pyrido[2,3-d[pyrimidin-7-one (off-
white solid); MS = 313 [M]; MP = 120-121.5 °C;

- [4-(5-Amino-8-cyclobutyl-7-0x0-7,8-dihydro-pyrido[2,3-d Jpyrimidin-2-ylamino)-
cyclohexyl]-carbamic acid methyl ester (off-white solid); MS = 387 [M]; MP =
154.3-156.0 °C;

- (4-{5-Amino-8-[3-(tert-butyl-dimethyl-silanyloxy)-propyl]-7-oxo-7,8-dihydro-
pyrido[2,3-d]pyrimidin-2-ylamino} -cyclohexyl)-carbamic acid methyl ester;

- 2-(1-Acetyl-piperidin-4-ylamino)-5-amino-8-(trans-3-hydroxy-cyclopentyl )-8 H-
pyrido[2,3-d]pyrimidin-7-one (yellow powder); MS = 387 [M+H]"; MP = 192.0-
194.0 °C;

- N-{4-[5-Amino-8-(trans-3-hydroxy-cyclopentyl)-7-oxo-7,8-dihydro-pyrido[2,3-
d]pyrimidin-2-ylamino]-cyclohexyl} -acetamide (yellow powder); MS = 401 [M+H]";
MP =210.0-211.5 °C;

- 5-Amino-2-cyclohexylamino-8-(¢trans-3-hydroxy-cyclopentyl)-8 H-pyrido[2,3-
d]pyrimidin-7-one (yellow powder); MS = 344 [M+H]"; MP = 169.5-170.0 °C;

- 5-Amino-8-cyclopentyl-6-methyl-2-[4-(morpholine-4-carbonyl)-cyclohexylamino]-
8 H-pyrido[2,3-d]pyrimidin-7-one (light yellow powder); MS = 455 [M+H]"; MP =
186.8-188.0 °C;
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JNKl al assay contains 2 nMenzyne, |I[IiMATF2, 6 [I M

ATP with 1 [1G [y-3313] ATP. Human JNK3 (Upstate
w®@e@baseseil4- 501M) assay contains 2 nM enzyne, PAT/EP09/054638

ATF2, 4 [IiMATP with 1 [iCG [y-3313] ATP. The enzyne

assay was carried out in the cpresence or absence of

several conpound concentrati ons I NK and conpound

wer e pie(5-Aoulas egclbpmtyl&-methyl- 70807 - -dibydrd-plysido[2,3-d]pyrimidin-

{ e 2eiisb Py Ple SR ALl SIS b el S0y AT BL 206 2-

30C20bep °GPari n. At the end of incubation, the reactl on
was term nated by transferring.25 [il of the reacti

m xture %etzlsnpf[rﬂm S1ylapeE gt 6¥Fé01:§émlr§r16%t€xlr%ﬂ Dyrido[2.3-
s| urgiy e AIRUA BRI Eh o R PEwad); MRt MG L3P ! m\ésE@Tz%s 0°C.

The feaction prodict was captured on the affinity

resin, and washed on a filtration plate (M I'l'i pore, 15
P%\é%g}/“q? 5@ S%'ﬁlgsn? &252 R?qgﬁdp %%gélpﬁerxsrpag? 1%-%.—3? hy81rox§ propyl) -8H-

pyhﬂﬁ[(lﬁpd)]p@ﬁmM-ofonBSP into ATF2 was quantified on a
mcroplate scintillation counter (Packard Jopcount).
Conpound i nhi bi {zon potency on .1 NK was asured by
| C50 val ue ge g fromten co ntwho?rlnhlbltlon
curves fitteg ' €CH3- paramet c*‘al‘ Nonhi bi ti on

= Maxi mum ( 1+ (L/ I nhibitor])sl OpB). Ddta were

anal yzed on Mcrgsoft Excel for 20 paranete
estimation. Represgstvdi ve results are shownoHn Tabl e
Y bel ow. Table Y: Representative Conpound |C50's for
JNK1 and JNK2 Compound JNGHENHRMS gNk2 (11M) 1-1

Toga_ %%%n%f@%ﬁﬁn&% 33 QP ARy 1 Qi RF1-ditany Bx PAH8p A1- 848 visul fanyl -8 72-
pyrido[2,3-d]pyrimidin-7-one (150 mg, 0.395 mmol) in DCM (9 mL) was added 3-
chloroperoxybenzoic acid (77% max., 106 mg, 0.474 mmol) at RT under argon atmosphere
and the resulting mixture was stirred for 40 min. The reaction mixture was then evaporated
under reduced pressure and the residue was dissolved in anhydrous dimethyl sufoxide (ca. 9
mL). Cyclohexylamine (0.226 mL, 1.975 mmol) was then added at RT and the resulting
mixture was stirred at 80 °C for 1.5 h. The reaction mixture was then quenched with water
(70 mL) and an aqueous saturated solution of ammonium chloride (30 mL). The resulting
mixture was extracted with EtOAc; the organic extracts were washed twice with water (50
mL), dried over MgSOy, filtered and evaporated under reduced pressure. To the residue,
dissolved in THF, was added a solution of tetrabutylammonium fluoride (I M in THF, 0.59
mL) at RT and the resulting mixture was stirred overnight. The solid formed was collected by
filtration, washed with hexane and purified by preparative TLC (DCM/M¢OH, 90/10) to give
30 mg of 5-amino-2-cyclohexylamino-8-(3-hydroxy-propyl)-8 H-pyrido[2,3-d [pyrimidin-7-
one as a yellow powder. MS =318 [M+H]"; MP = 131.0-132.5 °C.

Preparation 16: Synthesis of {4-[5-Amino-8-(3-hydroxy-propyl)-7-0x0-7,8-dihydro-
pyrido[2,3-d]pyrimidin-2-ylamino]-cyclohexyl} -carbamic acid methyl ester



10

15

20

0.0397 1-9 0.0344 0.0377 Wile the present invention

has been described with reference to the specific
weedpodsayemt s thereof, it shoul d be understood PYT/EPIEE054638

skilled in the art that various changes may be nmade 25

and equi val ents may be subst%ﬁuted wi t hout departing

fromthe true spirit and scope of the invention. In

addi tion, many nodifi atlons may be made Yo adapt a

particular si t uat | -65- material N sition of

matter, process jk step or sq@p%N he

obj ective spiri cope pdesent [_Li nventi on.
Al l such m)dlfltmons are intende o] be\@thl n the
scope of the el &k her etHoy”™ WO OH

2009/ 132980PCH/ 009/ 054638 - 661\“/@,!-' aims 1.A
conmpound of fognul a

SCHEME 16
(4-{5-Amino-8-[3-(tert-butyl-dimethyl-silanyloxy)-propyl]-7-oxo0-7 ,8-dihydro-pyrido[2,3-
d]pyrimidin-2-ylamino} -cyclohexyl)-carbamic acid methyl ester (prepared as described in
Example 2) (0.280 mmol) was dissolved in a mixture of glacial acetic acid, THF and water
(3/1/1, 25 mL) and the resulting mixture was stirred at RT overnight. The reaction mixture
was concentrated under reduced pressure and the crude residue was purified by preparative
TLC (MeOH/DCM, 15/85) to give 11 mg of {4-[5-amino-8-(3-hydroxy-propyl)-7-oxo-7.8-
dihydro-pyrido[2,3-d]pyrimidin-2-ylamino]-cyclohexyl} -carbamic acid methyl ester as a
yellow powder. MS = 391 [M+H]"; MP = 190.0-191.0 °C.
N-{4-[5-Amino-8-(3-hydroxy-propyl)-7-oxo-7,8-dihydro-pyrido[2,3-d]pyrimidin-2-
ylamino]-cyclohexyl}-acetamide (yellow powder) was prepared using the above described
procedure and the appropriate starting materials. MS = 375 [M+H]"; MP > 300 °C.
Preparation 17: Synthesis of 5-amino-6-cyano-8-cyclobutyl-2-methylsulfanyl-8H-
pyrido[2,3-d]pyrimidin-7-one

NH2 NH2 NH2 N
Br =
7
NTORYT R NTRYT S NT R X
)|\ Step A H.C )|\ _ Step B |
H.C — —_— 3N > H.C )\ ~
\S N N (@) S N N e} 3 \S N N )

SCHEME 17
Step A: To a mixture of 5-amino-8-cyclobutyl-2-methylsulfanyl-§ H-pyrido[2,3-dJpyrimidin-
7-one (1.3 g, 4.46 mmol) in DCM (120 mL) at 0°C was added N-bromosuccinimide (0.87 g,
4.9 mmol) in 5 portions over 5 min. After stirring for 30 min, the DCM was evaporated
under reduced pressure and the residue treated with 100 mL water and 100 mL NaHCO3
(sat’d, aq). The crude product was extracted into EtOAc (2x 100 mL). The combined

organic layers were washed with NaHCO3 (4x 60 mL) and water (2x 50 mL) and evaporated
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[/ NNNO H 2 R 5 including enantioners,

di astereoners, racem c m xtures and pharnaceutically
waec@epsmBl e salts thereof, wherein: R is R a PCT/RP1NI/054638

Riais H halo, acyl, |ower alkyl, |ower haloal kyl,

| ower al koxy, -CN, or -OH -63- Rib is cycloal kyl,

het erocycl oal kyl , or phenyl, "Optionally substituted
undgntrodusré pessumproezitdl .3 g of 5-amino-6 daethoRi-dy'clobgtyl-2-methylsulfanyl-8H-

i.ndependent | - | ower al koxy, am no, | ower
oGP TR st B3 5% vt al Kyl 1 over
SteeBeToakkhition dbfpagninaldbroyho- &yﬁdl&ﬁk)ﬂw-metﬂimemlydnyl 8H-pyrido[2,3-
heteroc%gl oal kyl , or heteroar optl onal

AR P UpReIOAERd R Ee il 5 1%@@9\6%19%1) cyanide (56mg,
0. éﬂﬁ%ﬁn %E‘ ?ésﬁltlngﬂnxtﬁ% Was HeQWWBat ﬁiid‘@ lin a ﬁmrﬂ&’/ave: 1@¥&6r for 20 min.

al koxy, R2b; i s cycl oal ky
Aiifétcwlmgydile @@ackym ml)dﬁfep’r‘?é risghted @ptﬁlu aghixfurg o8N peEOB (sa8'd. aq) and

e B0 P G s s ol sl GRET mlRER wiig0H 159%. 00
Thalakwd:ouﬁ [mi;tomxlasfbatr@c&éd(y/[th ERDAREnd the abmbinam)@mic lages 'rand
evgpor%/tgd Egc%sje@%é(?p%ﬁuﬁ( ﬁ%ﬁr\égq;\rgs h%%l ur' 1[6@ bly%re%agat[iveAT LC
(DCMIRRENE 81t Yo 55@ %9 'ing%sf@-an%%@—@ &andig- c?@llogu E-8hetisuffanyl-8H-

25R5b i s | ower | ower er oa kyI
Py§ge mén@]pwymghrrbg tqnf: @t @@phd

Preparation 18: Synthesis of 5-amino-§8-cyclobutyl-2-methylsulfanyl-6-phenyl-8H-
pyrido[2,3-d]pyrimidin-7-one

NH, NH,
Br
NTORYT X
H.C )l\/jﬁt\[ —>StepA Nl > =
~
s N N 0 HSC\S)\N/ N

SCHEME 18
Step A: To a mixture of 5-amino-6-bromo-8-cyclobutyl-2-methylsulfanyl-§H-pyrido[2,3-

d]pyrimidin-7-one (50mg, 0.15 mmol), phenylboronic acid (28 mg, 0.22 mmol),
tetrakis(triphenylphosphine)palladium(0) (17mg, 0.015 mmol) in 0.6 mL toluene and 0.6 mL
EtOH was added cesium carbonate (0.17g, 0.52 mmol). The resulting mixture was heated at
100°C in a microwave reactor for 30 min. The reaction mixture was cooled, NaHCO3 (sat’d
aq) added and the mixture extracted with EtOAc (3x 20 mL). The combined organic layers
were washed with water (2x 10 mL) and evaporated under reduced pressure. The crude
residue was purified by preparative TLC (Hexanes:EtOAc, 2:1) to afford 40 mg of 5-amino-
8-cyclobutyl-2-methylsulfanyl-6-phenyl-8H-pyrido[2,3-dJpyrimidin-7-one as a solid.

Biological Assays
Example 1: JNK Assay in vitro
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with one or nore R6a; R6a is -OH, halo, |ower alkyl,
| oner hal oal kyl, | ower al koxy, or am no; WO
wWQ0@913138®80PCT/ EP2009/ 054638 -67- A" | SPCT/EP2009/054638
- NHC(=0) R7, - NHC(=0)0R7, -N(R9)S(=0)2R7, -S(=0)2R7,
-C(=0)R8, or - C(=0)0R7; R7 % | ower al kyl or
cycl oal kyl ; R8 is cycl oal kyl, cycl oal kyl | ower
IN& doyivity et ercaayal maiHoyphoryleti@r dfyST-aAFR 1 9-D@weith |t KBjl ATP. The
or |ower al kyl, each which nmay b tional |
en gy B R Gt PR R CEnt s o Loy M sptgate g il
Vohzlﬁﬁ@éf 20 b bubr dontdihiRg lsz %@gm&yﬁm 7318 1l Behf thiBitdt; 150 mm

[
A conpound of fornula (RBA)M NNNO H1L 2 R
NaGic2udMhg€hah 00 Brédivecen @i 285 0 ¢ VeldBrd asd 10%dBViBO. HumbuieK2a2

S THEPBARS TR e el KR SRV 13 W i dy g Human

N U 3 0 ALK b R s e
Huopdn JONKA (UpssatbBiotdchi t1é4k50d M asaec@taind? eMRinkyme, 1 uM ATF2, 4 uM
ATP with 1 uCi [y-""P] ATP. The enzyme assay was carried out in the presence or absence of
several compound concentrations. JNK and compound were pre-incubated for 10 min.,
followed by initiation of the enzymatic reaction by adding ATP and the substrate. The
reaction mixture was incubated at 30°C for 30 min. At the end of incubation, the reaction was
terminated by transferring 25 pl of the reaction mixture to 150 ul of 10% glutathione
Sepharose® slurry (Amersham # 27-4574-01) containing 135 mM EDTA. The reaction
product was captured on the affinity resin, and washed on a filtration plate (Millipore,
MABVNOBS50) with phosphate buffered saline for six times to remove free radionucleotide.
The incorporation of **P into ATF2 was quantified on a microplate scintillation counter
(Packard Topcount). Compound inhibition potency on JNK was measured by ICso value
generated from ten concentration inhibition curves fitted into the 3-parameter model: %
inhibition = Maximum/(1+ (ICs/[Inhibitor])**°). Data were analyzed on Microsoft Excel for
parameter estimation. Representative results are shown in Table Y below:

Table Y: Representative Compound ICsy’s for JNK1 and JNK2

Compound JNK1 (uM) JNK2 (uM)
I-1 0.0111 0.0258
I-3 0.0179 0.0403
I-5 0.0205 0.0439
I-7 0.0316 0.0397
I-9 0.0344 0.0377

While the present invention has been described with reference to the specific embodiments
thereof, it should be understood by those skilled in the art that various changes may be made
and equivalents may be substituted without departing from the true spirit and scope of the

invention. In addition, many modifications may be made to adapt a particular situation,



each Rib' is independently halo, -OH |ower alkoxy,

am no, |ower alkyl or |ower hal oal kyl; R2 is | ower
wa@bdogh3298ower het eroal kyl, | ower al koxy, cycl oBtREP2009/054638

phenyl, heterocycl oal kyl, or 20 heteroaryl, optionally

substituted with one or nore R2a; each R2a is

i ndependently -OH, halo, |ower alkyl, am no, |ower
maittiedyopmpositiRR bf mattelprocess, proces Step @yseipedb khel objective spirit and
SC(%‘)%: rtlgec (:)r(e:slc)e?ﬁ’jl ﬂ&g%ﬁgfo&g %.llpsﬁ%yodiﬁ%gt%n% %lel ilnyenéeucp té%%hwl'{%%gthe scope of
thd Saindd@patidé nteto. hal o, - OH, | ower al koxy, amino, | ower

al kyl 25or | ower haloal kyl; R3 is halo, am no, | ower

al kyl, | ower al koxy, or |lower haloalkyl; Ais 0 or A;

A is C(R5)(R5') or N(R5b); R5 and R5' are

i ndependently R5a or R5b; 30R5a is -H, halo, -OH or

A'; WD 2009/ 132980PCT/ EP2009/ 054638 - 68-

R5b is lower alkyl, A", or |ower heteroalkyl,

optionally substituted with one or nore R6a; R6a is

-OH, halo, lower alkyl, |ower haloal kyl, |ower alkoxy,

or am no; 5A" is -NHC(=0)R7, -NHC(=0)O0R7, -NHS(=0)2R7,

-S(=0)2R7, -C(=0)R8, or - C(=0)0R7; R7 is |ower alkyl

or cycl oal kyl ; R8 is cycloal kyl, cycl oal kyl

| oner al kyl, heterocycl oal kyl, heterocycl oal kyl | ower

al kyl, or lower alkyl, each of which may be optionally

substituted with halo, - 1004, |ower al koxy, am no, or

| ower al kyl; and
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mis O to 4. 3. The conpound of clains 1 or 2,
wherein Ais A and A is C(R5)(R5). 4. The conpound
wobtocang298ne of clainms 1 to 3, wherein R5 i s RoBCHEP20RD654638
is H 5. The conpound of any one of clains 1 to
4, wherein R2 is cycloal kyl, g_et erocycl oal kyl, 15
phenyl , phenyl al kyl, cycl oal Kyl al kyl, | ower al kyl, or
| ower heteroal kyl . 6. The conpound of any one of
clainms 1 to 5 wherein R5' is R5a and R5a is H.
7. The conpound of any one Jhimi ains 1 to 6, wherein
R2 is cycl oal kyl . 8. The conpound of any one of
1. cl aiAreompauod 6f fopmeladi n R5' is R5a and R5a is - OH.
9. The conpound of any one of clajs 1 to 5, wherein
R5' is R5a, Rba is A", AR)is - 20| NHZ=0)R7 or
- NHC( =0) OR7, and R7 A“S “Nowek " 10. The conpound
of any one of clainsl_1 tlo 5]l R5' is R5a, Rba
is A", A" isC(=0)Rs, d I'8" h ycl oal kyl . 11.
The conpound of any one of clainsr?l to;5, wherein RY
is Rba, Rba is A", A" is - NHS(=0)2R7, and R7 is | ower
indbdiyg enanthBn2Q 0B A3 QBRI AR2 000 RS 46BBharffecutid:Bly aCtaptable
onpoupd,of .any one of clainms 1 to 5 wherein Ais A,
Sa‘%@%@"ﬁ(@%ﬁ)‘% R5b is A", A" is -C(=0)R8or -C(=0)0R7
R'agd"RFrdnd R8 are |ower alkyl. 14. The conpound of
any qne of claims 1 to 3, wherein both RS and R5' are

F.  Ri5is Hrjhaloggsybdeivier abeyldaycioioadsyl.dpyerpdkoryt 406 or —OH;
whereh i Boalksl MGHEH QRKY v, optbfally SGOARALNH R
for rrul,g CW% ﬁc"ﬁ%g}é&%ﬁ]% %r%rys’,o?)c} igngas espgone?(gg” one ormore
rac®ic m xtures and phar maceutically acceptable salts
t hereof, wherei.n; R i.s R.,a,or Rib: 10Rais.H, halo
over ai RO T dbiseShea Tl o B Bk tRag whid oty St or
lowéthaloalkyl;
R’ is lower alkyl, lower heteroalkyl, lower alkoxy, cycloalkyl, phenyl, heterocycloalkyl, or

heteroaryl, optionally substituted with one or more R*;
cach R* is independently —OH, halo, lower alkyl, amino, lower alkoxy, or R
R” is cycloalkyl, heterocycloalkyl, or phenyl, optionally substituted with one
or more R2b’;
cach R* is independently halo, -OH, lower alkoxy, amino, lower alkyl
or lower haloalkyl;
R* is halo, amino, lower alkyl, lower alkoxy, or lower haloalkyl;
AisOorA’;
A’ is C(R’)R”) or NR™);
R’ and R are independently R* or R™";
R is —H, halo, -OH, or A”’;
R is lower alkyl, A”’, or lower heteroalkyl, optionally substituted
with one or more R*;
R%is —OH, halo, lower alkyl, lower haloalkyl, lower alkoxy,

Or amino;
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Rib is cycloal kyl, heterocycl oal kyl, or phenyl,
optionally substituted with one or nore
weawh/1R980 i s i ndependently halo, -OH |ower aP&RDED2009/054638
am no, |lower alkyl or |ower haloalkyl; 15 R2 is | ower
al kyl, | ower heteroal kyl, alggxy, cycl oal kyl, phenyl,
heterocycloalkyl or heteroaryl optlonally
subgt’ BUNRC@ODR, oNHEMORE, IR SEe@R Ro(=P3:R”, ~C(=O)R”, or -
CX ﬁ%@ﬁendently -OH, halo, lower alkyl, am no, |ower
a or R2b; - 2b Kis cycloalkyl,
heterocyRFQ&bk&fmkﬂknpﬁﬂ@Mkﬂ,optionally substi t ut ed
wi th one nor e b' each i s i ndependentl|y
hal o, - oBf la C@«R}éaaﬂal L@&@Jg)alkﬂnliow alkﬂm)é?terapmaﬂafl hetrfegycloalkyl
hal Q@\Jvé@ﬁll 1,133 ldﬁerlélkyh %Lléh oﬁ{/ﬂlapmai/ 9(‘!‘@%‘[1cﬁlilah§' Lubsti@¥RMwith halo, -
al koxy, Iower haloal kyl ;
nﬁ&ud@wcﬁaﬂfmm}m@m erlowwalkyl
2009/132 3 LER 54638 -70- NH, 1R3NNNO H 1 2
RIIl inc %ggggﬁé%g%@$gné$s di ast ereoners, racemc
m g (xfoulr. es and pharmaceutical Iy acceptable salts

t her eof ,
A compoun o? %ormula 1

NH,
R)m 1
CL T
'il 0]
R’ 1

including enantiomers, diastereomers, racemic mixtures and pharmaceutically acceptable
salts thercof, wherein:
R'isR"™orR™;

R"™is H, halo, lower alkyl, lower haloalkyl, lower alkoxy, -CN, or —OH;

R is cycloalkyl, heterocycloalkyl, or phenyl, optionally substituted with one or more

R

cach R'™ is independently halo, -OH, lower alkoxy, amino, lower alkyl or

lower haloalkyl;
R’ is lower alkyl, lower heteroalkyl, lower alkoxy, cycloalkyl, phenyl, heterocycloalkyl, or
heteroaryl, optionally substituted with one or more R*;

cach R* is independently —OH, halo, lower alkyl, amino, lower alkoxy, or R2b;

R” is cycloalkyl, heterocycloalkyl, or phenyl, optionally substituted with one
or more RZb’;
cach R* is independently halo, -OH, lower alkoxy, amino, lower alkyl

or lower haloalkyl;
R* is halo, amino, lower alkyl, lower alkoxy, or lower haloalkyl;
AisOorA’;

A’ is C(R*)R”) or NR™);

R’ and R are independently R* or R*";
R>is —H, halo, -OH, or A’’;
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R is Raor Rb. , 5Rra is H halo, |ower alkyl,

| ower hal oal kyl, |ower al koxy, -CN, or -OH, R b is
wey@bosdskyl , het erocycl oal kyl, or phenyl, optiPCHEP3009/054638

substituted with one or nore R b'; each

Rib' is independently halo, -©H |ower al koxy, am no,

| oner al kyl or _| ower hal oal kyl'; 10 R2 is | ower alkyl,

| ower het er 0aRKYik Jowepwkyl, &1’k ox jowe hctemalkiyl loptigidimyiipstituted

heter&f cl oal k h@'or het eroaryl, optionally

subé?l(ﬁFéﬁn%F¥ one or nore R2a; each R2a is

i ndependent |y - OH, Rffad o OH, wlt loatekylkyl, B¥tcn@aloblaywefower alkoxy,

al koxy, .or R2b; ,-. 2b K is cycloal kyl ,

het & 8¢ oal kyl , or phenyl, optionally substituted

Wi t hy-ope Ngic@eN)R’, RAuT¢ Here hNrR=0) R 71 Rdapgrdep{lyR® or -

hal o, _-OH, | ower al koxy, 'am no, |ower alkyl or | ower
CHENQRI:kyl ; R3 is halo, amino, |ower alkyl, |ower

al koxy, of. | oal . and mis 0 to 3. 18. A

met hod o?{ %erg‘vé‘lv’t@f%l é)gﬁﬁﬁé{éhkrre}ai ated disorder in a

subj ect RAw agloalkyNkystedkyt BeeP kgl Batdeyclosiail chereddyotbalkyl

conpri Si adm nistering to a subject in peed thereaof
2 1 hevegltcelg b ot o/ovAB Ry e praanalleehbstitii v halo. -
any cgowér ditAlyNiniho 1ok lowdihiky dpar maceut i ca
conposi tion conprising the conpound of any one of
mgGforfls 1-17, adnmi xed with at | east one
phar maceutical ly acceptable carrier, excipient or
di | Usg .. aG I E sy of
3. f £ QROURASis Ac G4 A RMY
cIainE%%mPgH%g)For %Eérﬁsggggagign oﬁ&ZS%ga'cgnezts
for the therapeutic and/or prophylactic¢ treatnent of a
4.1 NK Tire @pmpeunddifeny oeg of claims The 3 uwkereio ®oidRngnd 87 ds Hi m
20, wherein the - INK nedi ated disorder is autoi nmmune
dis Wa) r b , .ahol i '
5. neu?fé‘?g%nfl%délﬁa 8?5;](?6&31%,& gfr%'ngéa’l% g)Z{ wl{é?éf?ﬁ s G BRI, A6krocycloalkyl,
phenyl, phenylalkyl, cycloalkyl alkyl, lower alkyl, or lower heteroalkyl.

6. The compound of any one of claims 1 to 5, wherein R is R* and R* is H.

7. The compound of any one of claims 1 to 6, wherein R? is cycloalkyl.

8. The compound of any one of claims 1 to 5, wherein R” is R* and R* is —OH.

9. The compound of any one of claims 1 to 5, wherein R> is R® R*is A”’, A’ is —

NHC(=O)R” or -NHC(=O)OR’, and R’ is lower alkyl.

10.  The compound of any one of claims 1 to 5, wherein R is R R*™is A”*, A’ is—

C(=O)R®, and R® is heterocycloalkyl.

11.  The compound of any one of claims 1 to 5, wherein R> is R*® R*is A**, A’ is -

NHS(=0),R’, and R’ is lower alkyl.

12.  The compound of claim 1, wherein A is O.
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22. The use according to claim 20, wherein the INK
medi ated disorder is rheumatoid arthritis, asthmm,

wo ywe/18198@i abet es, Al zhei nmer's di sease, Par ki nBCTTEB2009/054638

di sease or stroke. 23. Cbnpound according to any one
of the clains 1 to 17 for $ in the treatment of a
I NK medi ated di sorder. 5 24. %e i nventi on as
13her dihnlbempownddghinent; ofsdaims ¢ ud arwherein this st 8 BIE& DR ™ is A,

AL QeEaTPON o TRl B TRTR A S Ton BTNt Uses
14.  The compound of any one of claims 1 to 3, wherein both R® and R* are F.

15.  The compound of any one of claims 1 to 5, wherein R® is lower heteroalkyl.

16. A compound of formula II
NH,
)l\ ~
N N N o
H I,
R

including enantiomers, diastereomers, racemic mixtures and pharmaceutically acceptable

I

salts thercof, wherein:
R'isR"™orR™:
R'*is H, halo, lower alkyl, lower haloalkyl, lower alkoxy, -CN, or —OH;
R is cycloalkyl, heterocycloalkyl, or phenyl, optionally substituted with one or more
R
cach R'™ is independently halo, -OH, lower alkoxy, amino, lower alkyl or
lower haloalkyl;
R’ is lower alkyl, lower heteroalkyl, alkoxy, cycloalkyl, phenyl, heterocycloalkyl, or
heteroaryl, optionally substituted with one or more R*;
cach R* is independently —OH, halo, lower alkyl, amino, lower alkoxy, or R
R” is cycloalkyl, heterocycloalkyl, or phenyl, optionally substituted with one
or more R2b’,
cach R™ is independently halo, -OH, lower alkoxy, amino, lower alkyl
or lower haloalkyl;
R’ is H, halo, amino, lower alkyl, lower alkoxy, or lower haloalkyl; and

m is 0-5.

17. A compound of formula III
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-70-
NH2
|
£ 0CE
3
et AL A N
H [,
R 111

including enantiomers, diastereomers, racemic mixtures and pharmaceutically acceptable
salts thercof, wherein:
R'isR"™orR™:
5 R"™is H, halo, lower alkyl, lower haloalkyl, lower alkoxy, -CN, or —OH;
R is cycloalkyl, heterocycloalkyl, or phenyl, optionally substituted with one or more
R
cach R™ is independently halo, -OH, lower alkoxy, amino, lower alkyl or
lower haloalkyl;
10 R%is lower alkyl, lower heteroalkyl, lower alkoxy, cycloalkyl, phenyl, heterocycloalkyl, or
heteroaryl, optionally substituted with one or more R*;
cach R* is independently —OH, halo, lower alkyl, amino, lower alkoxy, or R
R” is cycloalkyl, heterocycloalkyl, or phenyl, optionally substituted with one
or more R2b’;
15 cach R* is independently halo, -OH, lower alkoxy, amino, lower alkyl
or lower haloalkyl;
R* is halo, amino, lower alkyl, lower alkoxy, or lower haloalkyl; and
mis 0 to 3.
18. A method of treating a JNK-mediated disorder in a subject having a JNK-mediated
20 disorder, said method comprising administering to a subject in need thereof a therapeutically

effective amount of the compound of any one of claims 1-17.

19. A pharmaceutical composition comprising the compound of any one of claims 1-17,

admixed with at least one pharmaceutically acceptable carrier, excipient or diluent.

20.  Use of compounds according to any of claims 1 to 16 for the preparation of
25 medicaments for the therapeutic and/or prophylactic treatment of a JNK mediated

disorder.

21.  The use according to claim 20, wherein the - JNK mediated disorder is autoimmune

disorder, inflammatory disorder, metabolic disorder, neurological disease, or cancer
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71-
22.  The use according to claim 20, wherein the JNK mediated disorder is rheumatoid

arthritis, asthma, type II diabetes, Alzheimer’s disease, Parkinson’s disease or stroke.

23.  Compound according to any one of the claims 1 to 17 for use in the treatment of a
JNK mediated disorder.

24.  The invention as hereinbefore defined, particularly with reference to the new

compounds, intermediates, medicaments, uses and processes.



