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inhibitors for the treatnment of e.g. cancer has been reported in WO
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In contrast to acute pain, chronic pain persists long after the
initial injury has healed and often spreads to other parts of the
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noci ceptors and intense searing pain responses to normally
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30 analgesics, opioid analgesics, calcium channel blockers, muscle relaxants, and

systemic corticosteroids available, said freatments remain merely empirical and, while



10 mai nt enance of neuropathic pain. Many existing anal gesics are
ineffective in treating neuropathic pain and nost of current narcotic
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- managenent of neuropathic pain, for exanple anticonvul sants,
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(codeine, morphine, thebain, papaverin, noscapin). For a significant number of patients



6 cycl oal kenyl group. Exenpl ary cycl oal kenyl groups i ncl ude
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"carbocyclyl", unless specifically limted, denotes any ring system
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three and twelve ring carbon atons, suitably between three and ten
carbon atons and nore suitably between 10 three and ei ght carbon
atons. Carbocyclyl groups may be saturated or partially unsaturated,
but do nedwever) thdse druysgirovide insysficnt paim-retiefimati ¢ rings fused to
aromatic rings. Exanples of carbocyclyl groups include nonocyclic,
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cyclohexenyl, cycloheptenyl and cyclooctenyl. A most suitable number of ring carbon

atoms is five to six.

The expression “carbocyclyl”, unless specifically limited, denotes any ring system in
which all the ring atoms are carbon and which contains between three and twelve rir;g
carbon atoms, suitably between three and ten carbon atoms and more suitably between
three and eight carbon atoms. Carbocyclyl groups may be saturated or partially
unsaturated, but do not include aromatic rings or non-aromatic rings fused to aromatic
rings. Examples of carbocyclyl groups include monocyclic, bicyclic, and ftricyclic ring
systems, in particular monocyclic and bicyclic ring systems. Other carbocylcyl groups
include bridged ring systems (e.g. bicyclo[2.2.1]heptenyl). A specific example of a
carbocyclyl group is a cycloalkyl group. A further example of a carbocyclyl group is a

cycloalkenyl group.

The expression “heterocyclyl”, unless specifically limited, refers to a carbocyclyl group
wherein one or more (e.g. 1, 2 or 3) ring atoms are replaced by hetefoatoms selected
from N, § and O. A specific example of a heterocyclyl group is a cycloalkyl group (e.g.
cyclopentyl or more particularly cyclohexyl) wherein one or more (e.g. 1, 2 or 3,
particularly 1 or 2, especially 1) ring atoms are replaced by heteroatoms selected from
N, S or O (in particular N or Q). Exemplary heterocyclyl groups containing one hetero
atom include pyrrolidine, tetrahydrofuran and piperidine, and exemplary heterocyclyl
groups containing two hetero atoms include morpholine and piperazine. A further
specific example of a heterocyclyl group is a cycloalkenyl group (e.g. a cyclohexenyl
group) wherein one or more (e.g. 1, 2 or 3, particularly 1 or 2, especially 1) ring atoms
are replaced by heteroatoms selected from N, 8 and O (in particular N or Q). An
example of such a group is dihydropyranyl {e.g. 3,4-dihydro-2H-pyran-2-yl-).

The expression “aryi”, unless specifically limited, denotes a Ce.12 aryl group, suitably a
Cs-10 aryl group, more suitably a Cgs aryl group. Aryl groups will contain at least one
aromatic ring {(e.g. one, two or three rings) but may also contain additional rings which
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The expression “-alkylcarbocyclyl”, unless specifically limited, denotes a carbocyclyl
residue which is connected via an alkylene moiety e.g. a Ci4alkylene moiety.

The expression “-alkylheterocyclyl”, unless specifically limited, denotes a heterocyclyl
residue which is connected via an alkylene moiety e.g. a Ci4alkylene moiety.

25  The expression “-alkylaryl”, uniess specifically limited, denotes an aryl residue which is
connected via an alkylene moiety e.g. a Cq4alkylene moiety.

The expression “-alkylheteroaryl”, unless specifically limited, denotes a heteroaryl
residue which is connected via an alkylene moiety e.g. a Ci4alkylene moiety.

The term “halogen” or “halo” comprises fluorine (F), chlorine (Cl} and bromine (Br).

30 The term “amino” refers to the group -NH..
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15, car aOVASEAIGNG Srl SIS ohepbmtph (3058 aienbreJucv Same Eh i BoTde or
whi gy arg@pedphaté@indér theepaHstaneds.t he present invention; however,

Solvates



30 application), whereas the nore suitable conpounds of the present
I nvention have A represents N and B represents CH or C(Ci 4al kyl). WD

2009/ 04735QBGhdR#398/ 063715 18 WO 2001/ 62233 (F Hof f nzﬁrbl‘jrééﬁodggbgmg

concerns aden05|ne receptor nodul ators. Indications in I nter

alia Alzheiner's, Parkinson's, schizophrenia and pain. W 2001/62233 ~
di scl oses sone conpounds whi ch are si ar to conpounds of the

present invention; however, these conpounds differ fromthe nore
sui t abl e conmpounds of the 5 present invention in that these conpounds

have A rgghesenire ebmpodndd ey esanisslvbidsasitdevateedi.oy hidratdy) asreBdmmon
application), whereas the nore suitable conpounds of the present

i nvent i SHIRRAGSOVants rakbich RPI%AIES @re ahse diendedd be @F@?&ﬁﬁ%q within the

I n one t t e €j e f
BEETY ¢ of thist e rrhé%?mﬁoﬂpgls' nemar?@(umé.r%faugr@%{ Alsol Q) Bbathed in

C( G Aal Kie Yorgr oChrirbydeates, Brinclude meﬁ @iwtéusedifcrrrtmﬂ cweta@azatﬁm
consisting of: G _galkyl; G _shaloalkyl; R&\ AN (Q" RI .7R5 aryl;
het erSoar§dlts end $l\ﬂate&ero&T¢cC9mpowsepﬁd9mlya (lﬁ@nd:lplaesicbdggcakyyh‘unctional

9élsg;likdye{f§}ﬁﬁ es(r}g'éiiéc wfgn—%%js@f%gg%%%% ﬁlgf{éd icine are those wherein the counter-
25- G . 8dbk pr a€66idEtiaddtydnt ifRpharmdoruRbally dtceflabldN HRYWdver, salts and solvates
having non-pharmaceutically acceptable counter-ions or associated solvents are within

the scope of the present invention, for example, for use as intermediates in the

10 preparation of other compounds and their pharmaceutically acceptable salts and

solvates.

Suitable salts according to the invention include those formed with both organic and
inorganic acids or bases. Pharmaceutically acceptable acid addition salts include those
15 formed from hydrochloric, hydrobromic, sulfuric, nitric, citric, tartaric, phosphoric, lactic,
pyruvic, acetic, trifluoroacetic, triphenylacetic, sulfamic, sulfanilic, succinic, oxalic,
fumaric, maleic, malic, mandelic, glutamic, aspartic, oxaloacetic, methanesulfonic,
ethanesulfonic, arylsulfonic (for example p-toluenesulfonic, benzenesulfbnic,
naphthalenesulfonic or naphthalenedisulfonic), salicylic, glutaric, gluconic, tricarballylic,
20 cinnamic, substituted cinnamic (for example, phenyl, methyl, methoxy or halo
substituted cinnamic, including 4-methyl and 4-methoxycinnamic acid), ascorbic, oleic,
naphthoic, hydroxynaphthoic (for example 1- or 3-hydroxy-2-naphthoic),
naphthaleneacrylic (for example naphthalene-2-acrylic), benzoic, 4-methoxybenzoic, 2-
or 4-hydroxybenzoic, 4-chlorobenzoic, 4-phenylbenzoic, benzeneacrylic (for example
25  1,4-benzenediacrylic), isethionic acids, perchloric, propionic, glycolic,
hydroxyethanesulfonic, pamoic, cyclohexanesulfamic, saccharinic and trifluoroacetic
acid, particularly hydrochloric.  Pharmaceutically acceptable base salts include
ammonium salts, alkali metal salts such as those of sodium and potassium, alkaline
earth metal salts such as those of calcium and magnesium and salts with organic bases

30 such as dicyclohexylamine and N-methyl-D-glucamine.

All pharmaceutically acceptable acid addition salt forms of the compounds of the



R5 WO 2009/ 047359PCT/ EP2008/ 063715 19 NR10Cl_6al kyl - het eroaryl ;

- NR10G

_5al kyl -carbocycl y1; NRLOC1_5al kyl - het erocycl y1;

5- NRI 0C _6aidaghorde2) OH,  NRLOG _6al kyi - C(0) OCL4al kyl ; ﬂ‘é@tlfé’ffz){dsioas'll
- NRwhet er oaryl ; NRlOcarbocycIyl 10- NRtheterocycIyl R4 t. 11 1/ R6

NN(O -,

R7/1°Rs ~0CL. 681kyl-aryl; . pCl.6al kyl-heteroaryl;

0C1_6al kyl -car bocycl y1; 15-0C1_6al kyI eterocycl yl;
0Cl_6al kyl -C(0)OH; OC1. 6al kyl - C(0) 0Cl4al kyl ; CQaryl; -Cheteroaryl;
20 - Ccarbocyclyl; and Oheterocyclyl;

10

15

20

25

30

present invention are intended to be embraced by the scope of this invention.

Polymorph crystal forms:
Furthermore, some of the crystalline forms of the compounds may exist as polymorphs

and as such are intended to be included in the present invention.

Prodrugs:

The present invention further includes within its scope prodrugs of the compounds of
this invention. In general, such prodrugs will be functional derivatives of the compounds
which are readily convertible in vivo into the desired therapeutically active compound.
Thus, in these cases, the methods of treatment of the present invention, the term
“administering” shall encompass the treatment of the various disorders described with
prodrug versions of one or more of the claimed compounds, but which converts to the
above specified compound in vivo after administration to the subject. Conventional
procedures for the selection and preparation of suitable prodrug derivatives are
described, for example, in “Design of Prodrugs”, ed. H. Bundgaard, Elsevier, 1985.

Protective Groups: '
During any of the processes for preparation of the compounds of the present invention,
it may be necessary and/or desirable to protect sensitive or reactive groups on any of
the moiecules concerned. This may be achieved by means of conventional protecting
groups, such as those described in Protective Groups in Organic Chemistry, ed. J.F.W.
McOmie, Plenum Press, 1973; and T.W. Greene & P.G.M. Wuts, Protective Groups in
Organic Synthesis, John Wiley & Sons, 1991, fully incorporated herein by reference.
The protecting groups may be removed at a convenient subsequent stage using

methods known from the art.

As used herein, the term “composition” is intended to encompass a product comprising
the claimed compounds in therapeutically effective amounts, as well as any product
which results, directly or indirectly, from combinations of the claimed compounds.



wherein any of the aforesaid aryl and heteroaryl may optionally be
substituted by one or nore groups independently selected fromthe
group cons oC _eal kyl, C2- sal kenyl, C2.6al kyny,

C . shal oal tﬁ} 5%334 §cyc| oal kyl (optional I y substit ut ed blLCTI%OosmG:ﬁl?,
© oxo or hal ogen) ‘phenyl “(optionallty supstituted by nethyl, nmethoxy,
hal ogen, hal onet hyl fl uoronethoxy or trifluoronethoxy)-GC _6a| kyl - OH,
-Cl- 4al kyl phenyl (wherein phenyl is optionally substituted by

met hyl , met hoxy, hal ogen, hal onet hyl fl uoromet hoxy or

trifl uorSUMIMABRY)OF CHESINVENTION C1- sal kenyl oxy, C3_6al kynyl oxy-,
G . shal oal koxy-, -0-C3.8cycloal kyl, WO 2009/ 047359PCT/ EP2008/ 063715

20 8cyclmd ‘ﬁ{ésen‘th@é}ﬂl&)Yﬂ is( apbieRal hhisHRed idf udyRfin RepBREH kin8%dshany - to
hal ogen, hal onet hyl fl uoronethoxy or trifl uororret hoxy),

_0- Clal kyeiheen@nd(ceptnoshions jorstresingrandier soversingyany tifieé RORGIN, INdroqiory

LT T BB, S SR oSl s

- C(0)Ci cmdllaydascular(cﬂse:ase&gmﬂl alregegeneCideQlibeases WooQirissgl: kygministering an
0)-NR1
Cohl ky IR0 1 2Bt 95 PGPSR (1510195 9 CYeliosdgRPRSFT et rGRK) to 2
- NH SO2RlUbiect M 6ded thetdof] ) - SO2R15, - (Cl4al kyl ) NR11R12, NR11-12,
(G _sal kyIiNRllRlZ nitro, hal ogen, 10cyano and hydroxyl and wher ei n

any of tmoaduﬁg epathk ¢mrdmgycltryérea1@,dpmﬁﬁco@mcmﬁlbmycaﬁpdawl Whicheis a
substituted %/nHone or nore groups |ndependently selected fromthe

group cdivEh qiceerding togheiggnerabb oBaviRdny| , 2. 8al kynyl ,

C _shal oal kyl, C3_8cycl oal kyl (optlonally substit ut ed by net hyl, oxo
or hal ogen), phenyl (optionally substft ut ed by nethyl, nethoxy,

15hal ogen, hal onet hyl f1l uoromet hoxy or trlfluoronethoxy),

-C .sal kyl -OH, 4al kyl phenyl (wherei enyl is optionally substituted
by net hyl, nethoxy, hal oge hal o hyl Al uor onet hoxy or
trifluoronethoxy), G .salkgky-, Cl- sal Henyl oxy, C3_8al kynyl oxy-,

G . shal oal koxy-, -0-C35cycl aIkyI \\9 C'Laal kyl: C 8cycl oal kyl ,

- 0-phenyl (optionally sy i b y, hal ogen, 20
hal onet hyl f1l uor omet hoxy or tr%;luoronethox ﬁlkylphenyl

(optionally substituted by nethyl, methoxy, al onet hyl

fl uoronet hoxy or trifluoronethoxy), -S(C _sa -SO(Cl _sal kyl),

- SOé 1. 8al kyl, -S02C3. 8cycl oal kyI ;:omag]g INR11R12, C(O) G . 6al kyl
C3_8cycl oal kyl, -C(0)OH, - )001. 8al kyl, - C(0)-NR11R12,

-

- Cl. 4al kyl 5 y

o(0) on %ﬁ%ré%%%s”%%w%@a S SBHE OB o CondRb bain
- (G _Aaltaytbinsird ard gter¢atsorsatskiheratiRivbRad): ni tro, hal ogen, cyano,

hydroxyl and oxo; R2 represents H, C _olkyl or NH2; 30R3 represents a

subst i t vestN aseBeist@dl G(Canalkile ogCMiH2)consi sting of Cl. 8alkyl,

C2. 8al kenyl , C2_8al kynyl, G .shal oal kyl, C3_8cycl oal kyl (optionally

subst i t wr édsBH,@&ithyalkylppo CodHbedrap@ g N; phenyl (optional |y

substituted by nethyl, nethoxy, hal ogen, hal onethyl WO

2009504 359 PC/ rRERYN8/ 063715 21 fl uor omet hoxy or

trifluoronethoxy),-C _aal kyl phenyl (optionally substituted by nethyl,

net hoxy R'hakelgeted fromh eneegloyb dohgietimgret:hoxy or trifl uoronet hoxy),

C _sal koxy-, C _sal kenyl oxy, C3_6al kynyl oxy-, C _shal oal koxy-, -

0-C3 _8cymlzaiy kyl -0-Cl_aal kyl - C3_8cycl oal kyl , -0-phenyl (optionally

substituted by 5 net hyl, methoxy, hal ogen, hal omet hyl fl uor oret hoxy

or triflNpFRfret hoxy), -0-Cl_ 4al kyl phenyl (optionally substituted by

nmet hyl , et hoxy, hal ogen, hal onet hyl fl uoronet hoxy or

trifluorReikyPxiR®R’- S(CG _sal kyl ), -SQ(C .sal kyl), -S02Cl_6al kyl, -

S2C3_8cycl oal kyl, -S02-NR31R32, -C(0)C _6al kyl, -C(0)C3_8cycl oal kyl ,
- C(@pOHR%. C(0) 0C1_6a| kyl , C(O) NR31R32, -

-Cygalkyl-R?;



10 - Cl_4al kyl - C(0) OH, -C1_4al kyl - C(0) 0Cl4al kyl ,
- Cl4al kyl - C(0) - NR31R32, - NH SO02R33, - N(Cmal kyl)- SO2R33,

-(G _4al ky]ﬂol\ﬁﬁm g -NR31R32, -(Cl- 6al kyl ) NR31R32, ni n,
cyano, hydroxyl, i9and R5 i ndependently represent H orlg%quezg@o@?ﬁ:

""15R6 and R7 are each independently selected fromthe group consisting ~—

of H G .6alkyl, hydroxy-C2_6alkyl -; rH4 represents H or C _aal kyl;

R11 and R12 each i ndependently represent a substituent selected from
H or Cl_4alkyl or Rl1l and R12 are joined such that together they form
a 3-8 m%%%mg|_@?@)o@Qar omatic ring; R15 represents H or C _aal kyl;
R31 and each I hdependently represent a substituent selected from
H, 0_al@¥4r?| j- 4hal oal kyl or R31 and R32 are joi ned such that

t oget her ekyf rma 3-8 nmenbered non-aromatic ring; 25R33 represents
H or .Cl—-wm(ti-s%lkgﬁ gent s the nunber of indepepdently sel ected R3
substituents on theé’phenyl ring, in the range 0-4;, mrepresents an

i nteger 3pfp AN epsesents an integer 2-4. WO

2009/ 047&5@P&¢7'§%%2)%63715 22 DETAI LED DESCRI PTI ON OF THE | NVENTI ON

In t CQIFOURAS, Df i k. formula (1), it is often the case that A

is Nh'sgndggji g@tﬁ-fmw %TQ@IQKW) or C(NH2) and such conpounds

t hemsel ves,ibetom a separate aspect of the invention. 5 In suitable

conmpounds of 'the present application, independently or in any

conbi nat i on: Iy S lga{:grogen; Bis CHor G .4 alkyl; R2 is hydrogen or

C1 al kyl(??{;ﬁﬁgﬁ?@ﬁ I'ogen, G .sal koxy, -0-Cl1-4alkyl phenyl (e.g.

- 0- benzy r -0 4dal kyl -C3. acycloalkyl; and x is 1 or 2. I n
P el

still no ‘conpounds of general fornmula (1) independently or
inany 1 i.pat.i 4is CH R2 is hydrogen or nethyl, especially
hydrogeﬁ&%a%bi@@% gen, net hoxy, ethoxy, isopropyloxy, benzyl oxy
or - 2 hopropyl . Wien x is 1, R3 nost suitably represents

Cl. 6al koxy, *-0-Clal kyl phenyl or -0-01. 4al kyl 20C3. 8cycl oal kyl ,
typi cal '&-g’%:ﬁ“ﬁ%‘ﬂé@,y or ethoxy group, particularly nethoxy.

C1.s alkyl-SR%;

Cs-Cs alkyl-NR'°R?;

(C1-5 alkyl)-O~(C1.5 alkyl)-R%;
15 (C1s alkyl)}-S-(C15 alkyl)}-R%;

C(O)R™;

where alkyl moieties may be straight or branched and may be substituted by one
or more substituents chosen from halo, methoxy, ethoxy NR®R’ or a nitrogen-

containing heterocyclic ring;
20 R? represents H or Cy-alkyl;

R® and R’ are each independently selected from the group consisting of H, Ci.
galkyl, hydroxy-Cgealkyl-;

R represents H or Cyaalkyl;

R? is selected from aryl, heteroaryl, carbocyclyl and heterocyclyl and may be

25 substituted by one or more substituents selected from:



When x is 2, one of the R3 groups nmay be a net hoxy, ethoxy,

-isopropyloxy, benzyloxy or (1-cyclopropyl)nethoxy, nore typically a
met hoxy or ulf % poup, and nost suitably a nethoxy gr %6
ot her R3 group i's typically halo, especially fluoro.

~ G _sal koxy, -0-Cral kyl phenyl or - 0-Cl-4al kyl - C3_8cycl oal kyI it s
preferably a substituents at the 2- posﬁl on of the phenyl ring. Wen
R3 represents hal ogen, halogen is suitably a substituent at the 3, 4
or 5-position of t he phenyl ring. 30Exanples of suitable RL groups in
the conpounds;h alehPr BULAKfdy) ahPet WARK m b@@u@étlﬁytbdb \WAe or more
2009/ 047350PCT ESI50 /60637%56% ‘fy %2 wher eigr] the al kyl group |8
optional |y sutsa pt QHesubsfituentsal o, rret hoxy et hoxy, NR6R7 or a

ni t rogen-cont aj ni ng heter cycl ring; 5-C, -C6_ al kyl - OR20;

al kyl ) - 0- ( C1-R®, &b iyalkylH0; ORé{ @1l HyIRFUBRED; SO, s&aﬁkﬂ(caﬁéb Cia
NR1R2; 10 - NI%%S)_ MR10- (C1- C6 al kyl)-NR6R7 or

NR10- (Cl 6al K C%,P(O) OH, wherein R6, R7, R and R2 are as defined

y B . . .
DOV oMl T LRGSR 0588 e PR SuSHRB By e o mor

1- may be anyhatubsOH substiiuentsynsubstituted carbocyclyl, heterocyclyl,
aryl or heteroaryl group. In the case where Rl is a substituted

car bocycl yl gOGﬁﬁ -SRé <3DRE tSOgRPZ nam(oomzz§onmm%2; c@l.@ﬁalk&yl O-R%, -C,.

sui tabl e conpo be on_20,

car bocycl y1 GRBHROLGEHPo: naenof GURIso | Cedrlky GOIRY nNFICQIOR?,
where R reprm%ogé )FEE 0) IS, Nlﬂz“Rﬂ% tmogwwmﬁn Q‘L‘M;blk?fct@}ﬂR@m’?' -NH-
group, which may pe unsubst’ituted or substit LI hed above,

a heltler ocycl yﬂozﬁ% oupN(CauakdbS{2 K@Hﬂi@ﬂMR o‘R NER n%rrbeﬁcsaalky')NR"R 12

DLV IR AN o O B et

het er ocycl yl ogramuq:rpma@icigma;b Ilry\mtdmsam chmdttcasngﬁfmed tal@onen-aroméatic ring,

conpounds wh resenps | - OR20, -(C1-05

al kyl ) - 0- (Cl V@ﬂe@ gﬁ%&% ‘gﬁteg ‘?X°NR10R2 or Cl-Cs al kyl - SR2,

;Rgt' zu'ltjsggl)l/g. an ?{2}/ s |s squétgé arﬂ Rgt%rc? r§/ll %gr oC clylugr% 'hte érggyc?? and
15 may be substituted by one or more substituents as defined below;

when R?' is an ary! or heteroaryl group, it may be substituted by one or
more substituents selected from: wherein phenyl is optionally substituted
by methyl, methoxy, halogen, halomethyl fluoromethoxy or

trifluoromethoxy

20 when R?' is a carbocyclic or heterocyclic group it may be substituted by
one or more substituents selected from methyl, oxo or halogen;

R? is hydrogen or C1. alkyl optionally substituted by halo or hydroxyl;

R and R' each independently represent a substituent selected from H
or Ci4alkyl or R' and R" are joined such that together they form a

25 3-8 membered non-aromatic ring;
' represents H or Ciualkyl;
R? represents H, Cysalkyl or NHy;

each R® independently represents a substituent, selected from the group consisting of
Cisalkyl, Casalkenyl, Cogalkynyl, Cighaloalkyl, Csscycloalky! (optionally substituted by



WO 2009/ 047359PCT/ P2008/ 063715 24 When R2 represents heterocyclyl, R2
is suitably a 5- or 6-nmenbered heterocyclyl ring containing one or
two hetero qﬂﬁﬂhaggpendently sel ected from oxygen, suI ¢ﬁmﬁﬁmﬁ@G”1°
nitrogen. SOne suitabl e heterocyclyl rings contain one n

“sulfur or oxagen atom Alternative suitable heterocyclyl rings
contain one or two nitrogen atons, with 5 het erocycl yl rings
containing a single nitrogen atom being particularly suitable.
Exanpl es of specific heterocyclyl R2 noieties include plperldlnyl

for exa i i
gﬂﬁbfﬁ yP! 3 bldhﬂi%igiéh) pﬁféﬂylp E)hé’II anﬁ‘tfs)fljcuted & erﬂgﬁi M¥thoxy, halogen,

t et rahydropyra and tetrahy dro The yI fing
may be mgmthyil utﬂedrmetbqbssuqrut@tﬂuwm’ilyom t He1 @MQH uerﬁ&aﬂ«yfphenyl

Cubst 1 ¢ SRty CKLBKiR Ko B SHEBRE Melno, e hgafetly dhofomaingy or
The substtifliarentethoxgy, ﬁesalkmiqpe@d%ké g, Cigatkyhylory-0 X0 shaldalkexlk y1Q-Cs.

G ~anl VB Tkt BY e CopheRb@Platal SubrgegopHgmey.
f | uor o, rﬁéfhoxﬁehﬁmgen ehBMheth)ﬁqﬁfoﬁé}ﬁéﬁhOk?Qﬁutrmhormﬁéﬂ@)y?} Qo@Balkylpheny!

-(CH2) 3-0 but yl CH2- phenyl ). 15Wien R2 resents
car bocy dptionglly ﬁ%thWEGabY ymathyl cmetaxy| haleaan. f Retoragiyp feloromethoxy or

cycl opr I t c h
oyel OE&I’IW%@?’II&IE B RN RICUE oo, CEOLLTMN, SO E iGN, SO
by any ofiRY ﬁeé,seﬁa)a1teamsc(©)cmaquajw1 FHOPOBY HO(RYAL bakkyt, HBHD)- IIsIEif"R32

"Reidth) ool N B Pe - b ralhop PRI, s+

ryl  gr ouptkyl-0bC£;cyiobEbl, y-cmmqua(mc@ymkw -mImmomBHunsumtquowm

or substi e th o

"ot 0) Pl k&ﬁik RIS RS0 RGBT SharTs, G T NRER™ -
phenyl, MrR¥R&Xamn 81k rnRPWSémmmalﬁeMcwidﬂ PYURAGRY| or

250pt i onaIIy substi tut ed pyridyl, for exarrpl e 4 pyri dyI When R2

represents ampp 1an%XRWPb§éh Qfde%’éﬁheht@cfé&@sémmq%bwétlt@é}ﬂ $HEA¥Y from H, Cy.

particul arly phenyl, optional el%%@u st tuted with one or nore

subslidt uent s. 4Eflii)ﬂ| Qfe@MQﬂI@@HW’[ §|nldo? ?1ae inineg suchgthatiogethe thaydorm a 3-8

- NH 502C1_4al kel I 4 al kyl), -NHR12, where R12 30 is
as defined abovebergaﬁofﬁ %ebgngg& , hitro and halo. Particulary

sui tabl e subsgyss oro, chloro, nethyl, nethoxy,

et hoxy, -NHZ%? ﬁﬁ%%%*%ﬁ?@(yg)ou heteroarg and nitro. An

exanpl e xofepeedestse theanyrhbsubisindependestly seldkEd B sabstizaity lon thé@®henyl ring,
2009/ 047331?:3(:17 E%2‘908/ 063715 25 I n conpounds of general formula (1),
when R2 '{ s™a heteroaryl moiety, it is typically either a
nonagyclic or bi cycl ic heteroaryl group. Generally, monocyclic
heteroarcgy groups R2 COIT‘%@I se 5- or 6- rren%ered ring systems, while

bi cycl i GB%‘PQUEGﬁrﬁIm Q) thpsesef gengsab I"@H‘arﬁlhﬁref'ﬂw fremathepriafeat.
S5- or G'FB? hifle ! #r69. EB €657 S0 HBSPHd?fﬁ'IaIé? cF%P)eW'I[cII ‘ééﬁged'hg anti-stress
unsat ur at ed heterocyclyl rings an het er oa noi‘et1es fuse

unsat ur aregb 8¢ wedl aspindipations segnaaiRarkigsoms snhlmhsemmrmy@oardlal infarction.

het t I t

ot “out Bbo 8P AT ReRIAES ‘s Bolddtpeb 1aEn Mk SRy ko afttindE rhe

swh tzlabl eprmrp?wedsom mmrltheiseuderm@mmdwdjlﬁeeﬁpmcmmmqremammylle g@mpounds
t or exa C or o f

a1 Kyl §- OF HAPsBeRG oy 18 WA PeSRiRSERS Y £0F SHTSBRISFIS GH e Graalyd es

especi a'tIlIyy éfés@m&bﬁﬁgﬁﬂtmﬁ@vﬁé@amwat&WédrﬁéébéﬁdIMg S&iAl giodhe JrBEH Yddrion

het eroaryl” groups R2 i ncl ude: 6- mnenber ed heteroaryl rings
cont ai nireRyesaRts &H eng the ﬁ%@@fr%@ﬁﬁmgﬁgﬁ @MBW%SWMVGHP@W Egigesents N.
pyrimdine); five-nenbered heteroaryl ring containing one to four
het eroat ons, for exanpl e thiophene, furan pyrrole, pyrazole,
30 WO 2004/084824 (Merck) concerns biaryl substituted 8-membered heterocycles as

sodium channel blockers. Indications include chronic and neuropathic pain and other
conditions including CNS disorders. WO 2004/084824 discloses compounds which are



Particularly suitable bicyclic heteroaryl groups R2 include
azai ndol i zi ne, quinoline, I soqui noline and partially saturated

derivative d for exanpl e di hydroqui nolinone, <
tetrahydrog'iwir% rhe’ and pyridyl fused to a 5-nenbered CCTII)EPZOOS{%‘T””

group. In addition to the substituents_|isted above, these partlal'l'y"
saturated bicyclic groups may optional ]7y be 25substituted by oxo.
Wien R1L is -NR6R7; or -NR16-(C -C6 alkyl)-NR6R7, it is generally the
case that R6 and R7 are each independently hydrogen or Cl-C4 al kyl,

mor e espgefiay tb%h@)ﬁ%r@%%ﬂa&% CRioAhds SPfe 6rb§erﬁ>ﬁ€f\5§h‘tu6ﬁ b0t dﬁ&logéQHB%éﬁns
this type are NH2 and NR16( CH2) 2N( CH3) 2.

2009/ o47d59w¢1161m2@m@nmm5 vﬂ@reimeﬁ nepre@nmr\l @6d &8 KgpresRNGRR6! or C(C.
NWOR20; |-t (G -C6 alkyl)-NR6R7 or alkyl)-C(0)OH;, it is

gener al I‘y e case that R is hydrogen or nmethyl, but nore especially
hydr ogen. Exanpl es of specific Conpounds of the invention are set out

" o, i 2o sRaed ahyd dandr BB NS SRR, ek i AgoBiens
330. 357 idclMAe circulatory diseases, central diseases, metabolic diseases, sexual and
reproductive dysfunction, digestive diseases, respiratory diseases etc. The compounds

disclosed in this document differ from those of the present invention in that WO
2002/094825 concerns compounds in which R (as defined by the present application)

10 is a three ring system comprising a piperidine ring linked to a terminal bicyclic ring via a

spiro ring junction.

WO 2005/103022 (Transtech Pharma) concerns substituted thiazole and pyrimidine

derivatives as melancortin receptor modulators. Indications include cancer include
15 cardiovascular diseases. WO 2005/103022 discloses some compounds which are

similar to compounds of the present invention; however, these compounds differ from

the more suitable compounds of the present invention in that these compounds have A

represents CH and B represents N (as defined by the present application), whereas the

more suitable compounds of the present invention have A represents N and B
20 represents CH or C{C1aalkyl).

FR 2878247 (Galderma Research & Development) concerns novel compounds that
modulate peroxisome proliferator-activated receptor type of subtype gamma receptors
and use thereof in cosmetic or pharmaceutical compositions. The indications are
25 mostly skin disorders but also include disorders related to lipid metabolism, such as
obesity, and inflammatory conditions, such as arthritis, and cancer. The examples
disclosed by FR 2878247 which are most similar to the compounds of the present
application differ from the more suitable compounds of the present invention in that
these compounds have A represents CH and B represents N (as defined by the present
30 application), whereas the more suitable compounds of the present invention have A

represents N and B represents CH or C(C4alkyl).
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Indications include inter alia Alzheimer’s, Parkinson’s, schizophrenia and pain.

2001/62233 discloses some compounds which are similar to compounds of the present
invention; however, these compounds differ from the more suitable compounds of the
present invention in that these compounds have A represents CH and B represents N
(as defined by the present application), whereas the more suitable compounds of the

present invention have A represents N and B represents CH or C(C14alkyl).

In one aspect of the invention, in the compound of general formula (I):

Ais N and B is CH, C{C44alkyl) or C(NH3),
or A is CH, C(C14alkyl) or C{NHz) and B is N;

R'is selected from the group consisting of:

C1-galkyl;

Ci-ghaloalkyi;

Re R4
3

N=—(C)r

aryl;

heteroaryl;

Ca.12 carbocyclyl;
heterocyclyl;
-Crgalkyl-aryl;
-Cigalkyl-heteroaryl;
-Cisalkyl-carbocyclyl;
-Ci.salkyl-heterocyclyl;
-C1.salkyl-C(O)OH;
~C1.galkyl-C(O)OC4alkyl;

RS\ R bz’?q,,
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-NR'Csalkyl-aryl;
-NR'"C salkyl-heteroary!;

-NR"C1.salkyl-carbocycly;
-NR"°C_salkyl-heterocyclyl;

5  -NR'®Cygalkyl-C(O)OH;
-NR'C 4 salkyl-C(O)OC14alkyl;
-NR"aryl;

-NR"°heteroaryl;

-NR'"carbocyclyl;
10 -NR™heterocyclyl;

R T4 7’1,.
N—(C),—O
RT R5

-OC.salkyl-aryl;
-OC1.salkyl-heteroaryi;

-OC¢alkyl-carbocyclyl;

15 -OCgalkyl-heterocyclyl;
-OC.salkyl-C(O)OH;
-0OC.salkyl-C(O)OC 4alkyl;

-Oaryl;

-Oheteroaryl;

20  -Ocarbocyclyl; and

-Oheterocyclyl,
wherein any of the aforesaid aryl and heteroaryl may optionally be substituted by one or

25

more groups independently selected from the group consisting of Cisalkyl, Co.
galkenyl, Cazsalkynyl, Cighaloalkyl, Cascycloalkyl (optionally substituted by
methyl, oxo or halogen), phenyl (optionally substituted by methyl, methoxy,
halogen, halomethyl fluoromethoxy or trifluoromethoxy)-Cisalkyl-OH, -Ci.
salkylphenyl (wherein phenyl is optionally substituted by methyl, methoxy,
halogen, halomethyl fluoromethoxy or trifluoromethoxy), Ciealkoxy-, Ci.
galkenyloxy, Cssalkynyloxy-, Ci.shaloalkoxy-, -O-Cgs.scycloalkyl, -O-Ci4alkyl-Ca
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gcycloalkyl, -O-phenyl (optionally substituted by methyl, methoxy, halogen,
halomethyl fluoromethoxy or ftrifluoromethoxy), -O-Cisalkylphenyl (optionally
substituted by methyl, methoxy, halogen, halomethyl fluoromethoxy or
trifluoromethoxy), -S(Ciealkyl), -SO(C1.salkyl), -SO2Csalkyl, -SO>Cs.sCycloalkyl,
-80>-NR'"R"?, -C(O)C1salkyl, -C(O)Cascycloalkyl, -C(O)OH, -C(O)OCsalkyl, -
C(O)-NR''R', -Cj.4alkyl-O-Ciaalkyl, -Ci4alkyl-O-Ci4alkyl-OH, -Ci4alkyl-O-Cy.
4alkyl-O-Cqaalkyl, -Ci4alkyl-O-Cs.scycloalkyl, -Cialkyl-C(Q)Cisalkyl, -Cqaalkyl-
C(O)OH, -Cy4alkyl-C(O)OC14alkyl, -C14alkyl-C(O)-NR''R', -NH-SO.R™®, -N(C.
salkyl)-SO2R'S, -(Ciaalky)NR''R'™2, NR''R'2, -(C4alky)NR''R'2, nitro, halogen,
cyano and hydroxyl; and

wherein any of the aforesaid carbocyclyl and heterocyclyl may optionally be substituted

by one or more groups independently selected from the group consisting of Ca.
salkyl, Co.salkenyl, Casalkynyl, Cighaloalkyl, Cagcycloalkyl (optionally substituted
by methyl, oxo or halogen), phenyl (optionally substituted by methyl, methoxy,
halogen, halomethyl fluoromethoxy or trifluoromethoxy), -Ci.salkyl-OH, -Ci.
salkylphenyl (wherein phenyl is optionally substituted by methyl, methoxy,
halogen, halomethyl fluoromethoxy or ftrifluoromethoxy), Ciealkoxy-, Ci.
salkenyloxy, Csealkynyloxy-, Ci.shaloalkoxy-, -O-Cs.scycloalkyl, -O-Cisalkyl-Cs.
gcycloalkyl, -O-phenyl (optionally substituted by methyl, methoxy, halogen,
halomethyl fluoromethoxy or trifluoromethoxy), -O-Ci4alkylphenyl (optionally
substituted by methyl, methoxy, halogen, halomethyl fluoromethoxy or
trifluoromethoxy), -S(Cisalkyl), -SO(C1.salkyl), -SO2C1.galkyl, ~-SOCs.scycloalkyl,
-80,-NR"'R'?, -C(O)C1.galkyl, -C(O)Cagcycloalkyl, -C(Q)OH, -C(O)OCsalkyl, -
C(O)-NR''R", -Cy.4alkyl-O-Ciaalkyl, -Ci4alkyl-O-Cysalkyl-OH, -Cisalkyl-O-Cy.
4alkyl-O-Cqalkyl, -Ciaalkyl-O-Cazcycloalkyl, -Ciaalkyl-C(O)Ci.galkyl, -Ciaalkyl-
C(O)OH, -Cy4alkyl-C(O)OC4alkyl, -Ci4alkyl-C(O)-NR''R'?, -NH-SO2R'®, -N(C;.
4alkyl)-SOzR', -(Cyaalky)NR''R™, -NR''R™2, -(Cy.salkyl)NR''R'?, nitro, halogen,

cyano, hydroxyl and oxo;

R? represents H, Cysalkyl or NHz;
R® represents a substituent, selected from the group consisting of Cq.salkyl, Casalkenyi,

Casalkynyl, Cishaloalkyl, Cs.scycloalkyl (optionally substituted by methyl, oxo or
halogen), phenyl (optionally substituted by methyl, methoxy, halogen, halomethyl



"Cl C 1 8H20ON403 340. 376 16 oir"r4o0"- J'...A 40 C 1 8H19FN403
358.367 17 H ONNID'" C17H17FNAO3 344.34 28 Exanples Structure
Formul a MolygaoW6d@ith 18 ONNV N C16HISFN4O3 330. 314 19 ONMNMEp2o0s/o6371s

10

15

20

25

30

21

fluoromethoxy or trifluoromethoxy), -Ci.salkyl-OH, -Csaalkylphenyl (optionally
substituted by methyl, methoxy, halogen, halomethyl fluoromethoxy or
trifuoromethoxy), Cisalkoxy-, Cisalkenyloxy, Csealkynyloxy-, Cishaloalkoxy-, -
O-Cascycloalkyl, -O-Cqaalkyl-Cageycloalkyl, -O-phenyl (optionally substituted by
methy!, methoxy, halogen, halomethyl fluoromethoxy or trifluoromethoxy), -O-Ci.
salkylphenyl (optionally substituted by methyl, methoxy, halogen, halomethyl
fluoromethoxy or trifluoromethoxy), -S(Ci.ealkyl), ~-SO(C1.salkyl), -SO2Cq.6alkyl, -
S0,C3 scycloalkyl, -SO.-NR*'R*, -C(0)C4¢alkyl, -C(O)Csscycloalkyl, -C(O)OH, -
C(0)OCsalkyl, -C(0)-NR*'R*, -C;4alkyl-O-Cyalkyl, -C14alkyl-O-Ci4alkyl-OH, -
Ci4alkyl-O-Ci4alkyl-O-Ci4alkyl, -Ciaalkyl-O-Csscycloalkyl, -Ci4alkyl-C(O)C;.
salkyl, -Ciualkyl-C(O)OH, -Cialkyl-C(O)OC;4alkyl, -Ciaalkyl-C(O)-NR¥'R*, -
NH-SOz2R®,  -N(Ci4alkyl)-SO:R*,  -(Ci4alky)NR¥R*, -NR¥R*®, -(C.
salky)NR>'R?, nitro, halogen, cyano, hydroxyl;

R* and R® independently represent H or Cy.4-alkyl;

R® and R’ are each independently selected from the group consisting of H, Ci.salkyl,
hydroxy-Cosalkyl-;

R"represents H or Cy4alkyl;

R'" and R"™ each independently represent a substituent selected from H or Cy_4alkyl or
R' and R'? are joined such that together they form a 3-8 membered non-
aromatic ring;

R™ represents H or Ciualkyl;

R® and R each independently represent a substituent selected from H, Cy.4alkyl or C.
shaloalkyl or R*' and R* are joined such that together they form a 3-8 membered
non-aromatic ring;

R* represents H or Cy4alkyl;

x represents the number of independently selected R® substituents on the phenyl ring,

in the range 0-4;

m represents an integer 1-4; and

n represents an integer 2-4.
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DETAILED DESCRIPTION OF THE INVENTION
In the compounds of general formuia (I}, it is often the case that A is N and B is CH,
C(C14 alkyl) or C(NHz) and such compounds themselves form a separate aspect of the

invention.

In suitable compounds of the present application, independently or in any combination:
R? is hydrogen;

B is CH or Cy.4 alkyl;

R? is hydrogen or Cy_4alkyl,

R® is halogen, Ci.salkoxy, -O-Cisalkylphenyl (e.g. —O-benzyl) or -O-Ci.salkyl-Ca.
gcycloalkyl; and

xis1or2.

In still more suitable compounds of general formula (1) independently or in any
combination, B is CH;

R? is hydrogen or methyl, especially hydrogen; and

R%is halogen, methoxy, ethoxy, isopropyloxy, benzyloxy or —QCHacyclopropyl.

When x is 1, R® most suitably represents Ci.galkoxy, -O-Cr.4alkylphenyl or -O-Cy.salkyl-
Ca.gcycloalkyl, typically a methoxy or ethoxy group, particularly methoxy.

When x is 2, one of the R® groups may be a methoxy, ethoxy, -isopropyloxy, benzyloxy
or (1-cyclopropyl)methoxy, more typically a methoxy or ethoxy group, and most suitably
a methoxy group, and the other R® group is typically halo, especially fluoro.

When R? is Cy.salkoxy, -O-Cialkylpheny! or -O-Cy.4alkyl-Cagcycloalkyl it is preferably a
substituents at the 2-position of the phenyl ring. When R® represents halogen, halogen
is suitably a substituent at the 3, 4 or 5-position of the pheny! ring.

Examples of suitable R' groups in the compounds of general formula (1) include:
-C1-Cs alkyl;
-R®-
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-C(O)R%,
-C1-Cs alkyl-R?,
wherein the alkyl group is optionally substituted with halo, methoxy, ethoxy, -
NRPR’ or a nitrogen-containing heterocyclyl ring;
-C4-Cs alkyl-OR;
-(C+-Cs alkyl)-O-(C4-Cs alky)-R%;
-C1-Cs alkyl-NR'R%;
-C;-Cs alkyl-SR?;
-NR10R20;
-NR°R’;
-NR"%-(C4-Cs alkyl)-NR°R” or
-NR'%-(Cy.6 alkyl)-C(Q)OH;
wherein R®, R7, R" and R®® are as defined above.

When R' represents -C+-Cs alkyl, a specific example is tert-butyl.

When R' represents R? or NR'R% R® may be any substituted or unsubstituted
carbocyclyl, heterocyclyl, aryl or heteroaryl group. In the case where R'is a substituted
carbocyclyl group, the substitutent may, in some particularly suitable compounds, be on
the same atom which links the carbocyclyl group to the remainder of the molecule.

In the case where R' represents C(O)R®, R? is typically an aryl or heteroaryl group,
which may be unsubstituted or substituted as defined above, or a heterocyclyl group.

Suitably, R is phenyl or a 6-membered heterocyclyl group such as piperidinyl.

Similarly, when R' represents C1-Cs alkyl-R®, R?® is also suitably an aryl, heteroaryl or

heterocyclyl group, optionally substituted as set out above.

In compounds where R’ represents C1-Cs alkyl-OR?, -(C1-Cs alkyl)-O-(C+-Cs alkyl)-R?,
C1-Cs alkyl-NR'R®® or C-Cs alkyl-SR®, R is usually an aryl or heteroaryl group

optionally substituted as set out above.
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When R® represents heterocyclyl, R? is suitably a 5- or 6-membered heterocyclyl ring
containing one or two heteroatoms independently selected from oxygen, sulfur or
nitrogen. Some suitable heterocyclyl rings contain one nitrogen, sulfur or oxagen atom.
Alternative suitable heterocyclyl rings contain one or two nitrogen atoms, with
heterocyclyl rings containing .a single nitrogen “atom being particularly suitable.
Examples of specific heterocyclyl R® moieties include piperidinyl, for example piperidin-
3-yl- and piperidin-4-yl-, pyrrolidinyl, tetrahydropyranyl and tetrahydrothiopyranyl. The
heterocyclyl ring may be unsubstituted or substituted by any of the substituents for
heterocyclyl previously described but suitably by one or more substituents, for example
one, two, three or four substituents. The substituents may be independently selected
from oxo, -C14alkyl, -Cq4alkyl-O-C44alkyl, -C(O)C4alkyl, -C(O)OC4alkyl, halogen and
-CMaIkyIR”, with specific examples of these substituents being fluoro, oxo, methyl,
ethyl, isopropyl, isobutyl, -(CHz)2-O-CHs, -(CHz)s-O-CHs, -C(0)O-'butyl, -CHa-phenyl).

When R® represents carbocyclyl, it is typically a cycloalkyl group for example
cyclopropyl, cyciobutyl, cyclopentyl and cyclohexyl, particularly cyclohexyl. The
carbocyclyl ring may be unsubstituted or substituted by any of the substituents for
carbocyclyl previously described but most suitably by one or more —C1_galkyl, oxo, -NHo,
-NHC(O)Ci4alkyl, -NHC(O)OCi4alkyl, -C(O)NH,, optionally substituted aryl or
heteroaryl groups.

More suitably, the carbocyclyl ring may be unsubstituted or substituted with one or more
substituents chosen from -NHjz; -NHC(O)Cisalkyl, -NHC(O)YOC4alkyl; -C(O)NH-,
optionally substituted phenyl, for example 4-chlorophenyl or 4-methoxyphenyl; or
optionally substituted pyridyl, for example 4-pyridyl.

When R® represents aryl, examples of aryl include naphthyl and phenyl, particularly
phenyl, optionally substituted with one or more subsituents. Typical substituents for
these aryl groups include -NH-SO2C1alkyl, Ci4 alkyl, -O(C14 alkyl), -NHR'?, where R"?
is as defined above, aryl, heteroaryl, nitro and halo. Particulary suitable substituents
include fluoro, chloro, methyl, methoxy, ethoxy, -NHaz, -NH-SO,CH3;, -CH>C(O)OH,

heteroaryl and nitro. An example of a heteroaryl substituents for R? is tetrazolyl.



ONNv HCt Il , C18H22N402 326.393 35 ONn'''" N O O i C21H25FN404
416.446 36 HCI I Fr NCK NH C 1 6H17FN402 316.33 37 TFAOtr-*.NCC.' 9 F

Cl?HlQFMO%O%&(@%égl WO 2009/ 047359PCT/ EP2008/ 063715 30, EaM0ls583715

Structure

10

15

20

25

30

ormu .- Weight 38

25

In compounds of general formula (1), when R? represents a heteroaryl moiety, it is
typically either a monocyclic or bicyclic heteroaryl group. Generally, monocyclic
heteroaryl groups R comprise 5- or 6-membered ring systems, while bicyclic groups
comprise a 5- or 6-membered ring fused to a further 5- or 6-membered ring. Bicyclic
groups include phenyl fused to unsaturated heterocyclyl rings and heteroaryl moieties
fused to unsaturated rings optionally containing one or more further heteroatoms.
Suitable substituents for these heteroaryl groups are as set out above but examples of
substituents in particularly suitable compounds include include Cigalkyl, especially
methyl or ethyl; halo, for example fluoro, chloro or bromo; or -(C1-Cs alkyl)-O-R?* or R%',
where R*' is unsubstituted phenyl or heteroaryl, especially unsubstituted heteroaryl

Particularly suitable monocyclic heteroaryl groups R* include:

6-membered heteroaryl rings containing one or two nitrogen atoms, for example
pyridine and pyrimidine);

five-membered heteroaryl ring containing one to four heteroatoms, for example
thiophene, furan pyrrole, pyrazole, triazole, tetrazole, isoxazole, oxazole, thiazole and

imidazole.

Particularly suitable bicyclic heteroaryl groups R? include azaindolizine, quinoline,
isoquinoline and partially saturated derivatives thereof, for example dihydroquinolinone,
tetrahydroquinoline and pyridyl fused to a 5-membered carbocyclyl group. In addition to
the substituents listed above, these partially saturated bicyclic groups may optionally be

substituted by oxo.

When R' is -NR®R’; or -NR"%-(C-Cs alkyl}-NRER’, it is generally the case that R® and R’
are each independently hydrogen or C4-C4 alkyl, more especially hydrogen or methyl.
Specific examples of R' groups of this type are NHz and NR'®(CH2)N(CH3)s.
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Compound Structure and IUPAC name MS m/z MeltPoint
No. Celsius
1A L B 327.1, 339.1
A A
O L (M+1)

Piperidine-4-carboxylic

acid

[6-(2-
cthoxy-phenyl)-pyrimidin-4-yl]-amide
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Compound
No,

Structure and IUPAC name

MS m/z

MeltPoint

Celsius

2A

? hﬂ&N /\CH,
98 **é
LN
HE

1-Methyl-piperidine-4-carboxylic  acid
[6-(2-ethoxy-phenyl)-pyrimidin-4-yi]-

amide

341 (M+1)

65 - 67

3A

R NI/A\\N e,
ﬂ)( O
HO AN /J

1-Ethyl-piperidine-4-carboxylic acid [6-
(2-ethoxy-phenyl)-pyrimidin-4-yl]-

amide

355 (M+1)

137-139

4A

0 N"*‘N o ™,
o
HC ] s
Y
e,

1-Isopropyl-piperidine-4-carboxylic acid
[6-(2-ethoxy-pheny])-pyrimidin-4-yl]-

amide

369 (M+1)

173 - 175

SA

o /le/f‘N o ™ eH,
o¥en
1-Benzyl-piperidine-4-carboxylic  acid

[6-(2-ethoxy-phenyl)-pyrimidin-4-yl]-

amide

417 (M+1)

6A

0 NI/\‘“\-N oo
oA

Piperidine-4-carboxylic  acid  [6-(2-
methoxy-phenyl)-pyrimidin-4-yl]-amide

313 (M+1)

279 - 280
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et. ArriLtAei CIS8HISBrNAO3 415. 241
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Compound Structure and IUPAC name MS m/z MeltPoint
No. Celsius
CH,
7A - 341 (M+1)

LA
9

Piperidine-4-carboxylic  acid  [6-(2-
isopropoxy-phenyl)-pyrimidin-4-yi]-

amide

/%N

8A O)L )\, 353 (M+1)

Piperidine-4-carboxylic  acid  [6-(2-
cyclopropylmethoxy-phenyl)-pyrimidin-
4-yl]-amide

/’-‘\\N

9A O)L /U\)\ f) 389 (M+1) 224 - 227

Piperidine-4-carboxylic  acid  [6~(2-
benzyloxy-phenyl)-pyrimidin-4-yl}-

amide

_CH,
10A T 331 (M+1
f ‘N)I\/ = ( )

N ‘/ F

Piperidine-4-carboxylic  acid  [6-(4-
fluoro-2-methoxy-phenyl)-pyrimidin-4-
yl]-amide
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)

1H1 "

Noaaas

Piperidine-4-carboxylic  acid  [6-(2-
methoxy-phenyl)-pyrimidin-4-yl]-amide
hydrochloride

Compound Structure and TUPAC name MS m/z MeltPoint
No. Celsius
11A Oﬂ%m 331 (M+1)
Piperidine-4-carboxylic  acid  [6-(5-
fluoro-2-methoxy-phenyl)-pyrimidin-4-
yl]-amide
12A K‘j‘“@fgm 331 (M+1) 140 - 143
SRAS®
Piperidine-4-carboxylic  acid  [6-(2-
fluoro-6-methoxy-phenyl)-pyrimidin-4-
yl]-amide
13A PP 369 (M+1),391 | 171-173
“’“TO)L(J\/LO (M+Na)
1-Acetyl-piperidine-4-carboxylic  acid
[6-(2-ethoxy-phenyl)-pyrimidin-4-yl]-
amide
14A o WSy o 313 (M+1) 214-217
&
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HCl IJNXNN " NV |

HH so
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H Cm

C22H23FN602 422. 455

acid

Compound Structure and TUPAC name MS m/z MeltPoint
No. Celsius
o Wy o™
15A O)L“J\//K@ 313 (M+1) 268 - 270
CHISOIH N
Piperidine-4-carboxylic  acid  [6-(2-
methoxy-phenyl)-pyrimidin-4-yl]-amide
mcsylate
o Wy o™ +
16A 'O/”\N/J\’ 313 (M+1)
Piperidine-3-carboxylic  acid  [6-(2-
methoxy-phenyl)-pyrimidin-4-yl]-amide
= ~Cty
17A i /’f,j ? 312.9 163 - 165
(S)-Piperidine-3-carboxylic acid [6-(2-
methoxy-phenyl)-pyrimidin-4-yl]-amide
18A o w7 o 312.9 210-213
P Swl
T
(R)-Piperidine-3-carboxylic acid [6-(2-
methoxy-phenyl)-pyrimidin-4-yl]-amide
19A Ho-g® o NN o7
|
&J\N%
H
1-[6-(2-Methoxy-phenyl)-pyrimidin-4-
ylcarbamoyl]-pyrrolidine-2-carboxylic 343 (M+1)
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Compound Structure and IUPAC name MS m/z MeltPoint
No. Celsius
20A ey 356.1, 377 (M+1)
ch/”\PO)J\N/ =
1-Acetyl-piperidine-3-carboxylic  acid
[6-(2-methoxy-phenyl)-pyrimidin-4-yl]-
amide
21A o0 9 W o 391 (M+1)
P
1-Methanesulfonyl-piperidine-3-
carboxylic acid [6-(2-methoxy-phenyl)-
pyrimidin-4-yi]-amide
[
22A R - 327 (M+1) 229 - 230
Piperidine-3-carboxylic  acid  [6-(2-
methoxy-phenyl)-2-methyl-pyrimidin-4-
yl]-amide
23A N o wSe o 28 (M+1
AL O
1-[6-(2-Methoxy-phenyl)-pyrimidin-4-
yl]-3-piperidin-3-yl-urca hydrochloride
24A " O e 328 (M+1)
N/U\N%
1-[6-(2-Methoxy-phenyl)-pyrimidin-4-
yl]-3-piperidin-4-yl-urea hydrochloride
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7HL8NAO3 326.35 151 ONN.
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Compound
No.

Structure and IUPAC name

MS m/z

MeltPoint

Celsius

25A

o Wy oth
HC l e
nel
o

N-[6~(2-Methoxy-phenyl)-pyrimidin-4-
yl]-2,2-dimethyl-propionamide

286.4 (M+1)

26A

Ny

]

N-[6-(2-Methoxy-phenyl)-pyrimidin-4-
yl]-2-phenyl-acetamide

320.5 (M+1)

27A

MG

N-[6-(2-Methoxy-phenyl)-pyrimidin-4-

yl]-benzamide

306.2 (M+1)

28A

o} Ni/‘\*N o™
o

6-Oxo-piperidine-3-carboxylic acid [6-
(2-methoxy-phenyl)-pyrimidin-4-ylj-

amide

327.1 (M+1)

29A

> ~CH
oH, j\ le‘w 9
N
HE T NN l\
P

1-(2-Dimethylamino-ethyl)-3-[6-(2-
methoxy-phenyl)-pyrimidin-4-yl]-urea

316.2 (M+1)
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Compound Structure and TUPAC name MS m/z MeltPoint
No. Celsius
30A A
N
S A
(3-{3-[6-(2-methoxy-phenyl)-pyrimidin-
4-yl]-ureido}-phenyl)-acetic acid 379 (M+1)
31A
2T
HO._ P

AERRS
{3-[6-(.2-methox‘y-phhenyl)-pyr1m1d1n—4- 303 (M+1)
yl]-ureido} -acetic acid

32A P
LIS
HO PN
[ARRNe
2-{3-[6-(2-methoxy-phenyl)-pyrimidin-
4-yl]-ureido} -propionic acid 317 (M+1)
33A N B
JCL N| ~N o
HO - = %

S
2-{3-[6-(2-methoxy-phenyl)-pyrimidin-
4-yl]-ureido}-2-methyl-propionic acid 331 (M=)

34A JOL /T]\/E.N )O\/
HO . P

ISR
{3-[6-(2-methoxy-phenyl)-pyrimidin-4-
yl]-1-mcthyl-urcido}-acctic acid 37T M)
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NI -.._,, - wo JobdARFisgi ne- 4- carboxyl i caci d[ 6- ( 2- PCT/EP2008/063715
et hoxy- phenyl)-pyrimdin-4-yl]-amde 327.1,339.1 0 \ 4+ I'S VO

2009/ 047359PCT/ EP2008/ 063715 43 Oorrpougﬁj No. Structure and TUPAC nane
M5 mz MeltPoint Celsius 2A

10

15

20

25

Processes

The present invention provides a process for preparation of a compound of formula (I}

as defined above or a protected derivative thereof, which comprises

(a)  converting one compound of formula (1) to another compound of formula (1).

In step (a), exemplary conversion reactions include

alkylation reactions such as N-alkylation reactions (e.g. conversion of the
group R' = piperidine to R' = N-methyi-piperidine)

acylation (e.g. when R’ represents piperidine: conversion of the NH group
of piperidine to NC(O)CHs)

removal of a protecting group (e.g. to give compounds of general formula
() wherein R' is piperidinyl from a compound of general formula (1)
wherein R' is piperidine and wherein the nitrogen of piperidine is protected

by Boc e.g. by use of TFA)

ester hydrolysis (e.g. conversion of an ethyl ester to give the
corresponding acid, such as conversion of R' represents
NHC(Me).C(Q)OEt to R’ represents NHC(Me).C(O)OH)

when R? represents phenyl: reduction of an —NH; substituent on R to an
—NO; substituent on R by hydrogen in the presence of raney nicke!

by coupling of an amine group with methanesulfonyl chloride

wherein a compound of formula (l) has R’ is =Cq4alkyl-O-R% or R! is
~C14alkyl-NH-R®:

an exemplary conversion reaction from R' = —Cyialkyl-Ls to
R = —Cyualkyl -O-R® or R' = —Cy4alkyl NH-R?*® may involve reacting a
compound of formula (1) in which R' is —C44alkyl-Ls, wherein Ls represents

a suitable leaving group (e.g. chloro), with a compound of formula:

R#-OH or R*-NH; optionally in the presence of a base.

Alternatively the present invention provides a process for preparation of a compound of

formula (I) or a protected derivative thereof, which comprises



c,N"""""" N (NSI H3C 1-Methyl -pi peri di ne-4-carboxylicacid
[6-(2-et hoxy- phenyl) - pyrimdin-4-yl] am de 341(Mtl) 65 - 67 1 3A --
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(2- et hoxy-phenyl)-pyrimdin-4-yl]- am de 355(M+1) 137 - 139 4A , ch
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ON'NCH O, prI P 1-Benzyl - pi peri di ne-4-carboxylicacid
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(b)  reacting a compound of formula A

R2
@] N}\IA
R' N B X

Ra
Formula A

wherein A, B, R', R* and R? are as defined in general formula (I) and X is a
suitable substituent for a cross coupling reaction, or a protected derivative
5 thereof

with a compound of formula B

=
X

Formula B

h¢

1
|

(R%%x

wherein R® and x are as defined in general formula {l) and Y is a suitable

substituent for a cross coupling reaction, or a protected derivative thereof;

10 wherein X and Y represent suitable substituents for a cross-coupling reaction and

are chosen to react with one another.

In step (b), exemplary cross coupling reations include Suzuki coupling reactions. For
example, X may represent halogen (e.g. Cl) and Y may represent a boronic acid or
boronic ester group (e.g. B(OH)2). Typical Suzuki coupling conditions are reaction of a
15 boronic acid with the corresponding chloro coupling partner in the presence of
triphenylphosphine in saturated sodium carbonate solution and 1,4-dioxane with

palladium(ll) acetate as the catalyst, heating at reflux.

Compounds of formula A may be synthesised from compounds of formula C



6A ON NO CH3 | Pi peridi ne-4-carboxylicacid[6-(2-
met hoxy- phenyl) - pyri m di n-4-yl]-am de 313 (Mtl) 279 - 280 WO
2009/ 047359/h0dAR4498/ 063715 44 Conpound No. Structure gRgepbRAG78ME
M5 mz MeltPoint Celsius 7A NNO r' CH, Q.
Pi peri di ne-4-car boxylicacid[6-(2- i SOPEPPOXY- phenyl) - pyrim di n-4-yl1] -
amde 341 (mM+l) 8A ----, ON'1107 COS
Pi peri di ne- 4- car boxyl i caci d[ 6- ( 2-
cycl opropyl met hoxy- pheny1) - pyri m di n4-yl]-am de 353 (Mtl) 9A
0]

BN

Formula C

Ly

wherein R' is as defined in general formula (1) and L, is a leaving group ;
and compounds of formula D
R2
N/J\’A
/K /k
)

B X

Ra
Formula D
5 wherein A, B, R? and R? are as defined for general formula (1) and X is defined as for

Formula A above.

The reaction of a compound of formula C with a compound of formula D is suitably
carried out in an organic solvent (e.g. dicloromethane). The reaction is suitably carried

10 out at elevated temperature.

In step (b), exemplary L; substituents include halogen (e.g. Cl). When L4 is chloro, a
compound of formula C may be prepared from the corresponding carboxylic acid by
reaction with thionyl chloride.

15
Compounds of general formulae C and D are known and are readily available or may be
synthesised by known methods.

Alternatively the present invention provides a process for preparation of a compound of
20 formula (I) or a protected derivative thereof, which comprises:

{c) reacting a compound of formuta E
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0

A

R L4

Formula E

or a protected derivative thereof
wherein R' is as defined for general formula (I) and L4 represents a suitable

leaving group;

5 with a compound of formula F
R2
N)\’A
/j\
HN B = |
] TR
R® N
Formula F

wherein R?, R% R?, x, A and B are as defined in general formula (1),

or a protected derivative thereof

10 In step (c), exemplary L4 substituents include halogen (e.g. Cl) and OC(O)OC alkyl
(e.g. OC(O)Qisobutyl).

When L4 represents chloro, the reaction of a compound of formula E with a compound
of formula F may suitably be carried out in an organic solvent (e.g. dichloromethane).
15 The reaction may suitably be carried out in the presence of a nucleophilic catalyst (e.g.

dimethylaminopyridine).

When L4 represents OC(O)OCi4alkyl, the reaction the reaction of a compound of
formula E with a compound of formula F may suitably be carried out in an organic

20  solvent (e.g. tetrahydrofuran).
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Compounds of formula E wherein L4 represents OC(O)OC14alkyl may be synthesised
by reaction of the corresponding carboxylic acid with an alkylchloroformate. The
reaction may suitably be carried out in an organic solvent (e.g. tetrahydrofuran). The
reaction may suitably be carried out in the presence of a further reagent suéh as N-
methyl-morpholine. Such compounds of formula E wherein L4 represents OC(O)OC;.

salkyl may be prepared in situ.

Compounds of formula E wherein L4 is chloro may be prepared from the corresponding
carboxylic acid by reaction with thionyl chloride and may optionally be prepared in situ.

Other compounds of formula E are readily available or may be synthesised by known

methods.

Compounds of formula F may be synthesised from compounds of formula B as defined
above and compounds of formula D as defined above by a cross coupling reaction (e.g.
by a Suzuki reaction) similar to that described for the reaction between compounds of

formulae A and B.

Alternatively the present invention provides a process for preparation of a compound of
formula (1) or a protected derivative thereof, which comprises
(d)  preparing a compound of formula (l), in which R'is a moiety which connects to
the main carbonyl of formula (I) via a nitrogen atom
(e.g. R! = -NR'%(C, alkyl)-R*® or -NR'°R?® or nitrogen-containing heterocyclyl
wherein R' connects to the main carbonyl of formula (1) via a nitrogen atom of the
heterocyclyl ring),
by a process comprising reaction of the corresponding amine or a protected
derivative thereof
with a compound of formula G



M5 I nk MeltPoint Celsius 15A QA NG #1. 1S ON3.500i N

Pi peri di ne- 4- car boxyl i caci d[ 6- ( 2-

met hoxy- phwz’b},g,mgbrm din-4-yl]-am de ntsylatc 313 ( Mgdr/ES8osios 1S
16A ----.- CI13 ONI"-1,20 N-----)IN-NL--% 40

Pi peri di ne- 3- car boxyl i caci d[ 6- ( 2- 5

met hoxy- phenyl) - pyrirnidin-4-yl]-am de %13 (MHl) 17A ON- N
N-?,,AN)L. (S)-Piperidine-3-carboxylicacid[6-(2-

met hoxy- phenyp- pyri m di n-4-yl]-am de 312.9 163- 165 18A

?2CH3 AONO"-2,11t,N,, ,g3C)

0 N = ’A
L T B I_(Rs)x
Ra \
Formula G

wherein R?, R%, R? x, A and B are as defined for general formula (I) and La
represents a suitable leaving group; |
or a protected derivative thereof.

In step (d}, exemplary Lz substituents include OPh or OC14alkyl.

The reaction may suitably be carried out in a non-polar organic solvent (e.g. toluene).
The reaction may suitably be carried out at elevated temperature, preferably under

10  microwave conditions,

Compounds of formula G may be synthesised from compounds of formula F as defined

above and compounds of formula H

Formula H

15  wherein Ls represents a suitable leaving group (e.g. Cl) and Lz is defined as above for
formula G.
Suitable reaction conditions include reaction of phenyl chloroformate (compound of
formuia N) with a compound of formula F in the presence of a base (e.g. DIPEA) in an
organic solvent (e.g. dichloromethane).

20
Compounds of Formula H are well known and are readily available or may be prepared

by known methods from readily available starting materiais.
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Alternatively the present invention provides a process for preparation of a compound of
formula (I) or a protected derivative thereof, which comprises
(e) reacting a compound of formula F as defined above or a protected derivative
5 thereof
with a compound of formula J
@)

PN

R OH

Formula J
wherein R' is as defined for general formula (1);
in the presence of a suitable coupling agent such as HATU or HBTU. The
10 reaction is suitably carried out at elevated temperature. The reaction may
suitably be carried out in an organic solvent (such as dichloromethane or
acetonitrile) and may suitably be carried out in the presence of a base (such as
DIPEA).

15 Compounds of Formula J are well known and are readily available or may be prepared

by known methods from readily available starting materials.

Alternatively the present invention provides a process for preparation of a compound of
formula (1) or a protected derivative thereof, which comprises
20 (f reacting a compound of formula K

R2
N /l\r\
2)\5 F

II_(R3)x
N

Formula K
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wherein R% R3 x, A and B are as defined for general formula (I) and Z

represents a suitable substituent for a cross-coupling reaction (e.g. chloro)

with a compound of formula L
0

PN

R? NH

R2
Formula L
5 wherein R' and R? are as defined for general formula (1);
under suitable conditions for coupling reaction, such as a Buchwald type coupling
reaction, such as in the presence of a suitable catalyst and a base (e.g. in the
presence of Pd(PPhs)s, Xantophos and caesium carbonate).

10 Compounds of Formulae K and L are well known and are readily available or may be
prepared by known methods from readily available starting materials. For example,
compounds of Formula K may be prepared by a cross coupling reaction (e.g. by a

Suzuki coupling reaction).

15  Alternatively the present invention provides a process for preparation of a compound of
formula (1) or a protected derivative thereof, which comprises
(g)  preparing a compound of formula (1), in which R' is -NHR® or -NH-(C1.s alkyl)-R*
by reacting a compound of formula F as defined above with a compound of
formula:
20 R®N=C=0 or R®-(C1. alkyl)-N=C=0
wherein R? is as defined for general formula (1), for example R® represents a

heteroaryl group such as pyridine.

The reaction is suitably carried out in the presence of a base (such as

25 triethylamine).

Certain intermediate compounds are new and are claimed as an aspect of the invention.
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7 N-[6-(2-Methoxy-phenyl) - py i d| n-4- yl]-benzam de 306. 2

In a preferred embodiment of this invention, the cyclin-dependent kinase inhibitor
according to Formula | inhibits a CDK selected from the group consisting of CDK1,
CDK2, CDK3, CDK4, CDKS5, CDK6, CDK7, CDK8, CDK9, CDK10, CDK11, CrkRS
(Crk7, CDC2-related protein kinase 7), CDKL1 (cyclin-dependent kinase- like 1);
KKIALRE, CDKL2 (cyclin-dependent kinase-like 2), KKIAMRE, CDKL3 (cyclin-
dependent kinase-like 3), NKIAMRE, CDKL4, similar to cyclin-dependent kinase-like 1,
CDC2L1 (cell division cycle 2-like 1), PITSLRE B, CDC2L1 (cell division cycle 2-like 1),
PITSLRE A, CDC2L5 (cell division cycle 2-like 5), PCTK1 (PCTAIRE protein kinase 1),
PCTK2 (PCTAIRE protein kinase 2), PCTK3 (PCTAIRE protein kinase 3) or PFTK1
(PFTAIRE protein kinase 1).

The inhibitor may also inhibit more than one cyclin-dependent kinase selected from the

above-recited group.

In a particular preferred embodiment of this invention, the compound according to
Formula | inhibits CDKS.

In a further embodiment of this invention, the compound according to Formula |
selectively inhibits one or more CDKs without having a substantial inhibitory effect on
other enzymes or proteins.

In a preferred embodiment, such inhibitory compounds display an increased selectivity
for a particular CDK. “Increased selectivity” as used herein means that the inhibitory
compound is at least 10-100 times more selective for a particular CDK selected from the
group of CDKs as recited herein, supra. In a preferred embodiment of the present
invention, the inhibitory compound is 20-90 times more selective for a particular CDK. In
a particular preferred embodiment, the inhibitory compound is 30-80 times more
selective for a particular CDK.

In a particular preferred embodiment, the compound according to Formula | displays an

increased selectivity for CDKS than for other CDKs.

As used herein, the term "inhibiting" or "“inhibition" refers to the ability of a compound to

downregulate, decrease, reduce, suppress, inactivate, or inhibit at least partially the
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cellular function of a cyclin-dependent kinase, i.e. its activity or the expression of the

cyclin-dependent kinase.

Furthermore, the term “cyclin-dependent kinase inhibitor" refers to any compound or
group of compounds that is capable of downregulating, decreasing, suppressing or
otherwise regulating the amount and/or activity of a cyclin-dependent kinase. Inhibition
of said kinases can be achieved by any of a variety of mechanisms known in the art,
including, but not limited to binding directly to the kinase polypeptide, denaturing or
otherwise inactivating the kinase, or inhibiting the expression of the gene (e.g.,
tranécription to mRNA, translation to a nascent polypeptide, andfor final polypeptide
modifications to a mature protein), which encodes the kinase. Furthermore, a cyclin-
dependent kinase inhibitor may also interfere with expression, modification, regulation
or activation of a molecule acting downstream of a CDK in a CDK-dependent pathway.
Generaily, kinase inhibitors may be proteins, polypeptides, nucleic acids, small
molecules, or other chemical moieties. Specifically, kinase inhibitors also include
monoclonal or polyclonal antibodies directed against cyclin-dependent kinases.

In a preferred embodiment, the cyclin-dependent kinase inhibitor is selected from the

compounds as represented by Formula | as disclosed herein.

Therapeutic use
The compounds of Formula | are inhibitors of cyclin-dependent kinases. Thus, they are

expected to have the ability to arrest, or to recover control of the cell cycle in abnormally
dividing cells. Consequently, it is suggested that the compounds according to Formula |
will prove useful in treating andfor preventing proliferative disorders such as cancers.

It is known that CDKs play a role in apoptosis, proliferation, differentiation and
transcription and therefore, the compounds according to Formula | may also be useful in
the treatment of diseases other than proliferative diseases, such as infectious diseases,

immunological diseases, neurodegenerative diseases and cardiovascular diseases.

Furthermore, the compounds according to Formula | also display an unexpected

antinociceptive and anti-inflammatory effect.
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andfor pharmaceutical compositions for the treatment of any type of pain, including

chronic pain, neuropathic and/or inflammatory pain.

In a further preferred embodiment, the compounds of Formula | may be used in
methods and/or pharmaceutical compositions for the treatment of inflammatory
disorders.

In a particular preferred embodiment, the compounds of Formula | for use in the
treatment of pain or in the treatment of inflammatory disorders display an increased
selectivity for CDK9 than for other CDKs.

Pain
As can be seen from the Examples, administration of CDK inhibitors according to
Formula I to mice suffering from nerve lesion results in a hypoalgesic effect, in particular

in murine models of inflammatory and neuropathic pain.

The discovery that inhibition of a cyclin-dependent kinase is involved in mediating a

hypoalgesic effect was unexpected.

Thus, in a preferred embodiment, this invention relates to a method of treating any type
of pain comprising administering an effective amount of an inhibitor of cyclin-dependent
kinase according to Formula |. Specifically, the compounds of Formula | may be used
for the treatment of chronic, neuropathic and/or inflammatory pain. In a particular
preferred embodiment, the compounds of Formula | for use in the treatment of any type
of pain display an increased selectivity for CDK9 than for other CDKs.

The role of CDK9 in the development of pain could be based on the following
mechanism of action: Both cyclin T1 and CDKS stimulate the basal promoter activity of
TNFa. TNFa is a pro-inflammatory cytokine and pain mediator that controls expression
of inflammatory genetic networks. For mediation of cellular TNF receptor responses, the
nuclear factor-kB (NFkB) pathway is crucial. TNFa triggers its recruitment to cytokine
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the principal immune cells in the CNS, for example, release, upon activation, a variety of
noxious factors such as cytokines (TNFa, IL1%, IL6) and other pro-inflammatory

15  molecules (Huwe 2003). Microglia are activated by stimulation of TNFa receptor or Toll-
like receptor and signal is mediated via Ik kinase (IKK) and NfkB leading to
transcriptional activation of the cytokines described above. Microglial contribution has
been discussed as instrumental in chronic CNS diseases and may contribute to pain
perception (Watkins et al, 2003).

20
Recently it has been shown that the transcription factor NfkB regulates expression of
Cyclooxygenase-2 (COX-2) via Interleukin 113 (IL113) in the spinal cord (Lee et al. 2004).
As the major confributor to elevation of spinal prostaglandin E2, the pain mediator COX-
2 is already known as a target for a variety of anti-nociceptive/anti-inflammatory drugs.

25 NfkB inhibitors have proven their ability io significantly reduce COX-2 levels and

mechanical allodynia as well as thermal hyperalgesia in animal models.
In contrast to COX-2, inhibition of CDKS action would lead to suppression of a variety of
pain mediators instead of just a single one. Thus, anti-nociceptive action of CDK9

30 inhibitors may be superior compared to, e.g. COX-2 inhibitors.

Due fo its relevance for NfkB mediated gene transcription, the inhibitory interaction with
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10 area that is "painful® when a stimulus is applied), phantom pain or inflammatory pain.

Acute pain types comprise, but are not limited to pain associated with tissue damage,
postoperative pain, pain after trauma, pain caused by burns, pain caused by iocal or
systemic infection, visceral pain associated with diseases comprising: pancreatits,
15 intestinal cystitis, dysmenorrhea, Irritable bowel syndrome, Crohn's disease, ureteral

colic and myocardial infarction.

Furthermore, the term “pain” comprises pain associated with CNS disorders comprising:
multiple sclerosis, spinal cord injury, traumatic brain injury, Parkinson's disease and

20  stroke.

In a preferred embodiment, “pain” relates to chronic pain types comprising headache
(for example migraine disorders, episodic and chronic tension-type headache, tension-
type like headache, cluster headache, and chronic paroxysmal hemicrania), low back
pain, cancer pain, osteoarthritis pain and neuropathic pain, but is not limited thereto.

25 Inflammatory pain (pain in response to tissue injury and the resulting inflammatory
process) as defined herein relates to imflammatory pain associated with diseases
comprising connective tissue diseases, rheumatoid arthritis, systemic lupus
erythematosus, multiple sclerosis and arthritis, but is not limited thereto.

30  Neuropathic pain (pain resuiting from damage to the peripheral nerves or to the central

nervous system itself) includes conditions comprising, but not limited to metabolic



The reaction of a conmpound of formula Cwith a conmpound of formula D
IS suitably carried out in an organic solvent (e.g. dicloronethane).
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post-tra |c ne ropathy and mononeuritis, and neuropathic pain caused by
connective tissue disease such as rheumatoid arthritis, Wallenberg's syndrome,
systemic lupus erythematosus, multiple sclerosis, or polyarteritis nodosa. The
neuropathy can be classified as radiculopathy, mononeuropathy, mononeuropathy

multiplex, polyneuropathy or plexopathy.
15

The term “allodynia® denotes pain arising from stimuli which are not normally painful.

Allodynic pain may occur other than in the area stimulated.
The term “hyperalgesia” denotes an increased sensitivity to a painful stimulus.
20

The term “hypoalgesia” denotes a decreased sensitivity to a painful stimulus.

Inflammatory diseases

Surprisingly, it could be shown that the CDK inhibiting compounds according to Formula
25 | as disclosed herein exert an anti-inflammatory effect in in vifro and in vivo

inflammatory assays.

Thus, in a preferred embodiment, this invention relates to a method of treating

inflammatory diseases comprising administering an effective amount of an inhibitor of

cyclin-dependent kinase according to Formula 1. In a particular preferred embodiment,
30 the compounds of Formula | for use in the treatment of inflammatory diseases display

an increased selectivity for CDK9 than for other CDKs.



When L4 represents OC(0)0OCl-4al kyl, the reaction the reaction of a
compound of formula E with a conpound of formula F may suitably be
carried out in an organic 20solvent (e.g. tetrahydrofuran). WO
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conn%cts to the main carbonyl of fornmula (I) via a nitrogen atom
Rl = -NR10-(C1_6 alkyl)-R2 or -NRLR2 or nitrogen-containing
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t her'dof .." B39 Ns ’(% %%Is %ﬂ ‘2 substituents include OPh or

0Cl. 4al kyl .
Bound NfkB associates with a coactivator complex containing histone
acetyltransferases (CBP, p300, p/CAF, SRC-1, and SRC-1-related proteins) that
recruits and activates CDK9 which catalyzes the phosphorylation of the CTD of RNA

20 Pol Il [West et al; 2001, Journal of Virclogy 75(18), 8524-8537]. Resulting

hyperphosphorylation of the RNA Pol Il CTD leads to transcriptional activation of pro-
inflammatory cytokines such as IL-13, IL-6 and IL-8 that are also known as being
regulated by TNFa.

25 Several studies showed that TNFa is a ‘'master regulator’ of an autologous signalling
cascade that regulates pro-inflammatory cytokine expression. To interrupt this pro-
inflammatory cascade, specific antibodies (Abs) can be used successfully to block the
TNFa signal. Anti-TNFa treatment of RA with Abs has already proven its therapeutic
efficacy in several clinical studies and FDA approved drugs such as Infliximab and

30 Etanercept have entered the market [Feldmann and Maini, NatMed, 2003, 9 (10); 356-
61]. However, disadvantages of Ab based therapies include their immunogenic
potential, attendant loss of efficacy during progressive treatment and high treatment



The reaction may suitably be carried out in a non-polar organic
solvent (e.g. toluene). The reaction may suitably be carried out at
el evat ed terrperat ure, preferably under 10m crowave condition
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formila (1); in the presence of a suitable coupling agent such as
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Al ternatively the present vent i on ess
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Formula K WD 2009/ 047 59PCT/ EP2008/ 063715
interruption of the autologous TNFa mediated inflammatory network by avoidance of
adverse effects via superior specificity. Therefore, treatment with CDK specific inhibitors
of Formula | constitutes a promising strategy for the treatment of inflammatory and
15 autoimmune diseases.
Thus, the compounds according to Formula | as presented herein may be used for the

treatment and/or prevention of inflammatory diseases.

The term “inflammatory diseases” as used herein relates to diseases triggered by
20 cellular or non-cellular mediators of the immune system or tissues causing the
inflammation of body tissues and subsequently producing an acute or chronic

inflammatory condition.

Examples for such inflammatory diseases are hypersensitivity reactions of type |-V, for
25 example but not limited to hypersensitivity diseases of the lung including asthma, atopic
diseases, allergic rhinitis or conjunctivitis, angioedema of the lids, hereditary
angioedema, antireceptor hypersensitivity reactions and autoimmune diseases,
Hashimoto's thyroiditis, systemic lupus erythematosus, Goodpasture's syndrome,
pemphigus, myasthenia gravis, Grave's and Raynaud's disease, type B insulin-resistant
30 diabetes, rheumatoid arthritis, psoriasis, Crohn's disease, scleroderma, mixed
connective tissue disease, polymyositis, sarcoidosis, Wegener's granulomatosis,

glomerulonephritis, acute or chronic host versus graft reactions.



57 wherein R2, R3, x, A and B are as defined for general fornula (1)
and Z represents a suitable substituent for a cross-coupli ng reacti on
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10 Conpounds of Formulae K and L are well known and are readily
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i nhi bi tQﬂssmgsal so inhibit nore than one cyclin-dependent kinase
selected fromthe above-recited group. 15In a particular preferred
enbodi nent of this invention, the conpound according to Fornula |
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t han f occhegnie grampikgmatosis disease, rejection of transplanted organs and tissues, rhinitis,

chronic obstructive pulmonary diseases, osteoporosis, ulcerative colitis, Crohn's

disease, sinusitis, lupus erythematosus, psoriasis, multiple sclerosis, myasthenia gravis,

alopecia, recurrent infections, atopic dermatitis, eczema and severe anaphylactic

30 reactions, but are not limited thereto. Furthermore, “immunological diseases” also

include allergies such as contact allergies, food allergies or drug allergies.
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cyclin-dependent kinase, i.e. its activity or the expression of the
cyclin-dependent kinase. Furthernore, the term"cyclin-dependent .
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that the conpounds according to Formula I will prove useful in
treating and/or preventing proliferative disorders such as cancers.
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mechani sm of action: Both cyclin Ti and CDK9 stinul ate the basal
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present 7R EIRIeER0 eﬂﬁ&dﬁne% investion fuspEiaies B medvef 96 &saling @ﬂdlor
condist i CﬁiﬂévenTHﬁ nﬁ?@bt"bd@d‘ s@:?se%rtfdhﬁbr%mgaédirﬁﬁﬁé’!éﬁhg( %H%ﬁ@@t‘i\ﬁaﬁé\hbﬁﬁ‘t &fat least
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exagger £N&d inhéwon@ at @y@ltmydeﬁeméﬁnqoésmsgt peeardioy kndroamulex pamdiessin osaid
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damage, .pos ,.atwe n, pai,n after traumm, n cau burn

ol call8a By | BUerus” UeplBie o npstd | RETEN, colie piferiant e ispdby
wi t Bodi $RERReNs QUBH S ivitdsed) BRBtefa! fhgi and/or parasites.



15intestinal cystitis, dysnmenorrhea, Irritable bowel syndrone,

Crohn' s di sease, ureteral CO|IC and nyocardial infarction.

Furthernore, the term"pain" conprises pain associated with CNS

di sorders ?@Hﬁ?“?? Wg: nultiple sclerosis, spinal cord iFfT#Rz008/063715
traumatic brain injury, Parkinson's disease and 20stroke. In a
preferred enbodi nent, "pain" relates t@ chronic pain types conprising
headache (for exanple m grai ne disorders, episodic and chronic

tensi on-type headache, tension-type |ike headache, cluster headache,

ot coar t ro PEUERY " MivetCRE. ARt . melide “Bie A o BB B pton, it

25 | nf | agtratieusespainhan{gmai enddyeneaponetotifuselsssuepadiavinisés)d Hdrpesviruses,
resulting inflamm (}[9@9% process as defined herein relates to
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rrultlgle sclerosis and arthritis, but is not limted thereto. WO

2009/%04 HEOPERIEPPTbbeRenmingginmeas: syelt 85 cdBYe hgrpesyirusas pech as Herpes
2@3; Sf’gf%’ﬁbpo@?ﬁ&tr §9t Qﬁpé}glé% @uﬁbl@x Jurdsgﬁ“(ﬂéb MR EhBarf VAN FEBV),

pai n, nu
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unnel - dblBR B SRS Fudh B8 HelveBEiE P SBhGn P 78 Biluan praiieme
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i bro i a- assocj at ed neyro
phanllo%aé’%r%o @%rﬂfrl@ tigs p(ﬁﬁq’ ér'éﬂpluﬁ@r\%’toﬁresfb?hﬁ%nggr@ N%%nﬁ’o”g“os'S
nerve trgaRes, '@erhé‘&' BéEn@o%WeQSPd gﬁo‘rr‘?‘ibEﬁE%Haﬂfr? Q’Q/&?Bﬁlkﬁlﬁ%lﬁ%apﬁh&era

pai n caggj)d bZQt e side effects of anti-cancer a
t her api €81D pok¥reyiafgjdicdakoheuDtigrasel.c saninclidiis, opayiomegaiyibat ednfestion,

such as jdy bg}d(éﬂgﬁﬁ' Eedr eBﬂél}tlst r@d%@rh % sy %H%;ﬁ%llﬂ dyvestern equine

mononeurt P europat hi ¢ pal n’ cause connective Ui ssue
di sease es‘m:ephaiﬁlsr Eastamt-Bami Vénus hmfettion, E\Mhém’m@ coi bfexjiod riorrdbomgasmfenixcm

I t | tipl | ' l. iti
oo S o SRR pisfee. oba SRrEaRE, kiss kbl RS idcnbacie Ryon Tnredtion,
mononeurkgRitily MGV, BBy, Heabes ZasepaShinghés)pIHaYORdédinn, w[u’éh@atafarana

"al  odyni a" denot es §a| n arising fromstinuli which are not nor nal |y
pai nf ul .Medslesaymieringtisn rﬁ%’}'”%‘&ﬂﬁepﬁ"t‘]ﬁ@ allscLm pﬁataar%a%tmﬁﬁ%pe@rne

The ter miskngeR! pheRviras Iﬁ’f%efi?ir?%)l@dhe' Wﬁg?@%@@@%g%?gg@g ﬁggH%]o%) E)Hﬂo

stinulus. 20 The term' %poa gesi a' den sitivi
to a paibfimary gastraenteritis, /R Eaveat Bablea; Reapiegiory Sgusypai ¥irugI(RSVi tlnfectlon

l,d b
251 s ot feVRL s R VAR TR R ARV BRI BofeIck, EERee
and i n \eneritidis, Isaabias osrygellmsesysmaﬂrtms stnetptca:opcalﬂafelcmh eotzods nEoxic Shock
t hi t { t h t t f t di
covort SRR P8Rl el Bl bl BRSO AR, Yoki8 s,
cycl i n- dgperNiRIWirdd IMfsction ¢pREENNG Eh@e;!ﬂmmyj amboPin@ CAUBRT yelloW faver.
preferred enbodi nent, 30 the conpounds of For nu | for ‘use in the

treatnment of inflammatory di seases display an increased selectivity
for 2%%&%0@&]13&%%5‘_&’3(99 WD 2009/ 047359PCT/ EP2008/ 063715 64 The
rol e evel opnment of inflammatory di seases coul d be
based orfrurthermonel, dva mgemumheaiﬂtsmt@ffheatreammntmmﬁ!curmawmpncbfszeed;emscular
such as t er.o

o e Berep e Bnec et e T an REHE RO TR S by o1 -
ot her amydimmmdénsﬂaaee:aarcﬁdmgdmEbﬂfdulby tum)r necrosis 5 factor a

(TNFa), a key regulator of inflammtory and tissue obstructive
pat hways in said diseases. It is known that the TNFa signal is

medizpt eqt Mad beeM aepbribd ARRAMEEficid T ardidvadtBIdt MacRek! Edhstitutdd @Npossible
clinical application for CDK inhibitors (Pharmacol Ther 1999, 82(2-3)279-284).
Furthermore, it is known that inhibition of the cyclin T/CDK9 complex and more



15[ Firestein, 2003, Nature 423, 356-361]. Bound Nf K13 associates with
a coactivator conplex containing histone acetyltransferases (CBP,
p300, p/ CAF SRC 1, and SRC-1-related proteins) that recruits and
acti vat es WHER catal yzes the phosphorylation of tHEEPREISHE3TENA
20 Pol 11 [West et al .; 2001, Journal of Virology 75(18), 8524-8537].
Resul ting hyperphosphoryl ation of the HNA Pol Il CTD leads to
transcriptional activation of pro-inflammtory cytokines such as
IL-1R, IL-6 and IL-8 that are also known as being regulated by TNFa.

25Sever i F .k eg tor', of

aut ol oggé s?%éfélégﬂ?gu i@%@s@a@@?‘ a eglg}’a?a éérgéf'c():-'aﬁnwgnﬁatt%é)ytr%mem of
cyt oki necadiprassilarisebses stel as peatt failkire (WO20064027002). y cascade,
specific anti bodies (Abs) can be used successfully to block the TNFa
signal. Anti-TNFa treatnent of RA with Abs has already proven its

t her apeuttus, ¢ i grafefrddemBy@irnt Cthis MheaHtioht rafites tr B dnEtROd AT RFEAtiRE and/for
drugs such as ‘Inflixi mb and 30 Etanercept have entered the market

[ Fel dnarife¥etingegandiovagauias fiseasgs, comprising: 3@56113’[@1']9 amgffecte amount of at
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potential, attendant |oss o i'cacy during prog essi ve tré€atnment

and hi gmmmmddmplammmeaa@ed:&emmyﬁmmmmam 1o @BercCBKs.
Additionally, the Ab kinetics permts a nore or |ess all-or-nothing
reduction of circulating TNFa. As a result, physiologic functions of
the i Mmurie feermpeastiowaseular Sizeasgyrindedss blnigfrivt ligtited| to didonfiersrofehe Grart

and Rheumat Di se ses, 20 5 Thera

"t o0y oA ME VARCUTEF RStk e Bie et LG, DYSeaid] AR dsghemic
i nhi bi t ¢fiSesel @Qt[’fg heBFJ&ligh SAL Ritatfe Fé’rgld%%s%blé Kefn iy @andih @¥¥mptomatic
severe adverse effects - in nost cases due to a, |ack of specificity

agai nst saentiaspbkinds ef etsirbend ventriedat srexihmins: byeerlensivesyseHier diseases,
i nhi bi tﬂfe?lgt &ﬁ@gé&%rtcgsé:é%'égué&gh tﬁr@@ﬁ@é@amé 'eréE%rSQ% FL;/rj[Shermore,

i ntervene e ver ottoni en a signa I|ng pat

reduci n935t heed heremacthe dm’rrwrtcluq@aybubisomtdlailtemmcadlﬂtrmngmdlalth&mhdisgase,
sald1 %unds wi |l Qw, I nterru.I ti L on of Eih aaut ogoulf% TNF_:‘a0 s aortic
medi at ed -HHY M@W rPeet%Pk BUYRUBYEHR c 89T cUPE e VEVP o SIRIOFIS, 20T
super i orangpsst, Iauﬂqregﬁl‘g&ﬁaﬂf)@reﬁ'rhytthirﬁagemclhgm ventidarsheplablac arteriovenous

|nh|b|tors of FEor nul ti.tute ro ing stra for t
| o e e AP T Al JBTIEIas R Bt aHes B o tEad e, ¢4raiomegaly,

conpounGardi6@9bSathist Qu&pragvl:&ndesﬁﬁe PR bsHlc h@f@lr@stﬂ@%eb@amﬂyapsythy,
the treat ment "and/ or prevention of ammat ory di seases. The term

"infl amf@fQﬂdySt@ﬂ@%%sC@geb@bh%@Uhﬁ@ﬁ éihvrge‘?rtwg WWW‘@G&B@@SW Plgyapeligm,
by C el R f PATYRE +S
t|s§2,2§esed€§tgsf%ge% g&?ﬁ% ﬂlol-g S(')n of&{)%rda%fl %(i@%Sh\énd gﬁb@g%émn At valve
produci riigemseacuch as |r¢¢urmatent| mwesnmtsielyoaedndal'vemnheafkarutpblf.asepldural or

T3, 1 oVBIRL SRR RELT SR s Bl Foain bbb Rl b esRloch ERnapery

the | ungmypenémsimmg r@@*ehmmcatgmwm dllaﬁaﬁaﬂr[cméd emgjectrddhym tigist Ofentricular
conjunctiviti the lids, hereditar

antirecéy P@Worﬁ’l?féepé@?@??ticviqf& hgggcqyngpgmgnBygﬂ%@mR‘germlg%rgsggudlcatlon
Has Q'Sm)tl&h%n’h@y 'h@!aﬂ' tdléaséﬁskﬁﬁﬂ:él 'I*ré'rl%%ag\b(lbﬁérrm& émeGO%@é?ﬂﬁt HeBuffary

syndronme, penphi enla gravis ave's and

di sease SYUQW@QEB mutfgwalme rpéglaﬁs%,dpng@ﬂlsamw WtFﬂiLMﬁiﬂ{eOp@f@Smaypﬂéfd ial
psori asi a e dv e

di sease Iécm:’ﬁ/rfyo gﬂdﬁ%szﬁ%oé;&ggségwg%%%bmygﬁ% omalt @esrﬁd fievel “vascular
gl orer uldisezgbs,i tphtebthmutp@lyarteam onbdodm s puinesrsarg gatre!;ra rRaymaMSd[sem
2009/ 047359PCT/ EP2008/0 5,.66 Fu th rnmore, . the term"inflammtory

di seased®s ?H‘&?'MQEU‘S@PC 5 HS§3sfy Es ‘F‘EP SHIBRME PlEORGis; juPerior vena cava

i nf bgmeyh@dmeler s@idrdrhe. Xastdcplybaresd, | Nadrediftdry anm@hoiadic NakbkAGRetasia,
telangiectasis, temporal arteritis, thromboangiitis  obliterans, thrombosis,

thromboembolism, varicose veins, vascular diseases, vasculitis, vasospasm, ventricular



| munol ogi cal di seases The conpounds according to Fornula | are
al so envisaged to be useful in the treatnent 15 and/or prevention of
|nnunolog|cal di seases, such as, for exanple, autoimune diseas
Accor di ngl YO 2PHE¥FPesent i nvention provides a net hod f(})rCWémsm“”b
treatment and/or prevention of inmunol ogi cal diseases conprising the
admi ni stration of an effective 20 anouflt of at |east one CDK

i nhi bitor according to Formula Ito a subject in need thereof. The
term "i mmunol ogi cal di seases” as used herein relates to di seases

i ncl udi t I a V,
dlseaseQEIﬁ#ﬁﬁb ”*#ﬁ%éﬁﬂpggngnh&ggﬁgﬁnﬁ%%gﬁﬁlgégé%% ﬁﬁgépegﬁgf%gppfeg
i munol ageera) detipsesrs &sombotigdaddiValifePasinsoh&Vitd syndidorseases, Al DS,
chronic granul omatosi s di sease, rejection of transplanted organs and
tissues, rhinitis, chronic obstructive pul nonary di seases,

ost eOpOIFlﬁth%rmélﬂeceﬂ@ it¥en COArtiovEsculEiro i easeé ShaRBes SHRBAEdd Teslitiiy Sfrom
eryt hemat osus, psoriasis, nultiple sclerosis, myasthenia gravis,

21 opéci &ongenl dsiRots IRiatEIRle (e epiOrmENALinUenceadr EnadBIR Jilienees,
anaphy| giddife 3HRACEIONANG Pitfer BER DI ihfifBirdced, ther eto. Furt her more,

"i mmunol ogica eas so 1 nclude ergies such as contact
allergies, food allergies or drug allergies. WO

2009/ 047@;85&3} EPE%E%/&)%’S?%E 67 Proliferative diseases The conpounds
of For of cyclin-dependent kinases, which

repr eserﬂDKawthitdremaI/eénaeen\delsmﬁbd o exeguhalroprotardttive letfects Bpegifitaly, it has
Cell -cycle disre tio ne. of thecrdlnal cteristiecs of
neopPas heencrccteor g Bae o B, Rk i aieulShal die Balt (ejiedebenerative
usef ul 'd'be%"sé@séuélg @g A@ﬁ@mﬂsn%%br Qﬁmeﬁemh@l@ws Res ECérﬁmun 2002

abnor nal Ig divid ells. i s thus exBect ed that the conp

accor di ng%90)s! 1I56r Treafi% RJ’Q%'II’!@POI et ReVE r@adl: %Hzénﬁhéfmﬁ@@vmﬁr i 5999,
of proli eases such as cancer. Accordi ngly, the

i nventi (?fnz?%r?) ?%ezghg met hod for the treatnment and/or prevention of

10pr oliferative di seases corrpri Si ng adm ni stering an effective anount

| east e_inhibitar Vi n.d e
P o o T, BT Bt GBS CORTIRaREE BBt
rel ates ﬁr@n@@nbaﬁef@iaiioeﬂ@tﬂs in nbé uthengpeutiot neriagehmant edf treubidggnerative
neopl asas, éspl asi as, hyperplasias as well as neopl asns 155hovm ng
met ast at¥¥¥8§Pdwt h or any other transformations. The term "cancer’
includes but is not Iimted to benign and nmalign neoplasia |like
carci noma, sarcomm, carcinosarcoma, cancers of the bl ood-formng
ti ssues Accardingly.of theeringentioss u@éﬁtﬁﬁclajdm%qmeobr HPalingh d aBSRE e Preyfenting

ski ceI eSS t
areQRot e?ﬁc%ggﬁﬁg’ﬂbg%é%aglﬁﬁﬁﬁ*s% exanpl e @ tggrm ng\rlr% @#dﬁﬁiﬁ of Hlieast
bl adder onbrigfbitor of @l eyelif-elepgnderd kinase teatordingctiorfamemsilaslich as col on
adenocar ci noma and col on adenoma), ki dney, epidermal, liver, |ung,

for exanpl e adenocarcinoma, snall cell lung cancer and non-small cell

| ung carmertemSnelresefuTRgatie d}@éésebi' asldeed hen&i m,clea(d’s&:&Sere of ¢he central
exocril ne ancreatic ca e@l nonm, mach cervi X,

prost at €€ SSYFIeM pgwW @g@ﬁ?@dgﬁﬁﬁ%gewqralm ¥erg in¢luding, but not
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| ynphocytic | eukem a, B-'cel | ymphoma, T-cell |ynphons, Hoglns

| ynphongiseass. Foidigrbasas degﬁpﬁr@lﬁan ﬁm‘r@ryn@u,fpn drmmmwlaBMImg ALS,
I ho s d I I

P SR A o B, DYl b AR, 01 BHPIR SN
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nesench or| for exanple fibrosarco
oo OB Hhibenter oBERMBA CMih HE0h SOt T ebaRh, feenta “and
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disease, progressive nuclear palsy, corticobasal degeneration, Huntington's disease,



neur obl astoma, glioma or schwannona; nel anoma; sem nonm;

t erat ocarci noma; osteosarcoma; xenoderoma pignentoum

ker at oct angy ﬂuﬁgyr0|d follicular cancer; Kaposi's Sﬁﬁﬁ%ﬁamm037m
astrocytoma, basal cell carcinoma, small i ntestine cancer, {F
intestinal tunors, gastrointestinal t rs, glioblastonas,

| i posarcoma, germcell tunor, 5 head a neck tunors (tunors of the
ear, nose and throat area), cancer of the nouth, throat, larynx, and
t he esophagus, cancer of the bone and its supportive and connective

tissues thhlsmitralebenération! CREMIER-RKBD daHiBile, HIVIderiBhtia) hizophrenia wnth
ost eogeni ¢ sarconm, benign osteoma, cartilage tunors; |ike, malignant

chondr o<l6nediiE, Bpraskaffgmsyehasis onbAIRS relatagdamendia. t unors of t he
o SO s S gl G B o

urogenital systém o
tunors, rsemprit |Ir$lsalemeat cagrrelstied nicegnitivep rdesting, amesaudarotoghitves richpairineet,

adr ol il SR, distfodied altchtbA; BerfE et idits Sabdsl L Epdo memory

the i nveﬂﬁtumanced; atnescrtlldr@ nefttholkaading r efablide@nd/eoralps egomditdéred to be

i nfecti ousFRoéIJ sease rising admnistering an effective anmount of
at | east"YHEGIGAFR ‘E’%Id d&fScycl i n- dependent ki nase according to
Formula I. It is known that certain host cell CDKs are involved in

viral replication, i.e. CDK2, CDK7, 20 CDK8 and CDK9 (J. Virol. 2001;
75:  72660eeHigsly, e prasephinventiareelates o afmethrd fs tr%egatbeuabpvg-refﬁrenced

nas Doeryscer Paliyopy AGRERIR B Sl 3. BBt SRR Bl i

enbodi meligeasese proirf@‘atii/e)rdiseﬂwsr dhf@b@ms adigeases hedrdidvascelat | digeased/ and

25 prev ing inf I sea o resin mnpisterin

e oot 1 VEURBIRRLER S Pered” SRE TRl IS r P8Ry i et errevention.
ki nase @mmlbchtbg drotréatingudfapdin a\nhembmaﬁai corelmigpe LAt ﬁhlﬂéﬁirwateryadisorders
i ncreased sel ctl d%%?for CDIﬂQ t han for ot her CDKs
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i nclyyde dqjde%%é@ﬁﬁdﬁéUﬁﬂ@g@b{eﬂaﬂ@@kaQ@eé’“ th retroviruses, human
endogenous retroviruses, hepadnaviruses, herpesviruses, flaviviruses,
adenoviruses, togaviruses and poxviruses. Specifically, infectious

o seas B SR MR TR el chlodd Bl gt

HBV, hefgesia (pdersusaiohmeslidies, resticllant exthel reatmienf BSWrdventibeop eiseases

si mpl ex _vi,r 11 V. | | S rr virus varicel.l
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10Exanpl'B8r&F KR PYEST i s e coEpoidad otganesal domla (1A ihecPreparation
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Encephal O{) , kung ung cholera, CID (Creutzfeldt-Jako

Di seasef¢ ‘d"drf-]f@h@tﬂ d,enqngien WBWQQBWIEIUSCBMeCU on, dengue/ dengue
Fever, encephalitis, eastern equine encephalitis, western equine
encephalitis, Epstein-Barr Virus Infection, Escherichia coli
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sal ddnelb st out ebbymribe|conditives inédiated bycHisi activity loif ggtlindépendent kinases

include pain, inflammatory disorders, proliferative diseases, immunological diseases,

infectious diseases, cardiovascular diseases and neurodegenerative diseases.



The term "cardi ovascul ar di seases” includes but is not limted to

di sorders of the heart 10 and the vascul ar system|li ke congestive
heart fail i Soddf&ardial infarction, ischemc di Seas.eSP(iOJI/EI;ZH&JO gﬁrt,
such as stabl’e angi'ha, unstabl e angina and asynptonatic ischen &, all
kinds of atrial and ventricular arrhythm as, hypertensive vascul ar

di seases, peripheral vascul ar di seases’ coronary heart disease and

at heroscl erosis. Furthernore, as used herein, the termincludes, but
is not limted to adult congenital heart disease, 15 aneurysm

angi na pectoris, angioneurotic edema, aortic valve stenosis, aortic
aneurysm aortic regurgitation, arrhythnogenic right ventricular
dyspl asi@pediia dispeieshand diacasasniallingninto dhesearateporied kg idissussehdedetail
syndro adycardi a, cardi onegal y, cardi omyopathi es such as
congestive, hypertrophic and restrictive cardi onyopathy, carotid
stenosi s, cerebral henorrhage, Churg-Strauss syndrone, chol esterol

enbol. sna,! ar20 bacE.t §[| al enﬂocardi tis, fibromuscul ar dyspl asi a,
congessti 05 val ve diseases such as inconpetent
val ves Prefdrenossttboiments diedtid @ickank.in@iitidHr aclde stBdeaalinistration of
hemat oma, von Hi ppel -Li ndau di sease, hyperem a, thertenm on,
7
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synqroonPaSngttéf%emr[aﬁgorproI apse, long QI syndrone mtral valve

prol apse, nyocardial” 1schem a, nyocarditis, disorders of the
pericardium pericarditis, peripheral vascul ar di seases, phlebitis,

olyarteriti dosa | nonary .atresia, Raynaud, disease, .restengsi.s,
 heunat FHRBYy 1g; CUBRISTIOS, oSS, & Bhs 08¢ drvbui-dependant Kipasso nibitor
tca}/a SQSasctadrdm@,to FOHHLUMTE a6 dnaeberlityradieRer Rebrel ¥akieBPNédWdbfe cyclin-
el angi ect asi a,
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t hszonboenbol i sm varicose veins, vascul ar di seases, vasculitis,

vasospasm ventricular W 2009/ 047359PCT/ EP2008/ 063715 71

fibrill &urtbarmaere, | bhaminveption oaleo gamMprisesr sbmpasidiohar caimioinge at least two

vl 11 P IS ok e A BEAlF kBB vler. saia at east wo

car di ovasubitaxs rda drerdiib ther chmiesydlinsdspeadentekinhse 0@ rha @isoc mhgendiffetent

defects, geneti efects, environnental .jnfluepces (i._e., dietary

0t | uen s oy fudapaiod KEGSes &6 Ghe Bhipiat RS gembestdamay hBirCDKe
i nf byenggnle tNeyiHed amrnIRF & tarRibl sEABBRINGROKPRbPEtHRSehave been
described to exert neuroprotective effects. Specifically, it has 10
been reported that CDK inhibitors prevent neuronal death in

neur ode %(ﬁ:(é)cle kS 8 Zhej ' 's&q@ Bi

Bi ophys gl%es m\ﬁ%éjlgoﬁ%%?gag%j 5%5?@‘1?5%; béﬁrﬁéerq gg%har nggglﬁbggmg]&; Zbase-
(23) : 41addiien splis thabeethinThe bidegioal eeciivaless z2ad28apertiadoithesconpoeinds of
conpoun i Eqr, . whi [ i nhi bitors,, are .
cvnbot o RAE PG B BRI, fuilayd bRt gl drirgn Bietins rcpunanie or
of neur ¢ubeganie bates Salpleasid-additiofealts tHch@eythosd eetivete frohmoinofgindd 86ids
a met hod @1: treati enerative di seases

ST T o Gl
i nhi bi t%id?bh@spﬂﬁi'c'dﬁdjﬁgé'ﬂﬂﬂé‘tach, RAASHhASE BN DA {@ggﬂg'%ids sUdtas p-

g
term "neurodegenerative di seases" as used herein incllU disorders
of the tdugne Ul &el, Spliedie agidwaiathanesdiferie dpid @falie asichesuqsingg akcid,

nervouscﬁa(cséﬁg} mgﬁLCéHG' 198kic %’Htﬁ, ffaricaRid, afledlifd brain injuries,

cerebrovascul ar di seases an hel'r consequences, Par ki nson's di sease,

corBdcobasal degeneration, notor neuron di sease, denentia, including
Having regard to pain treatment, an individual pain medication often provides only

partially effective pain alleviation because it interferes with just one pain-transducing



t hal am ¢ degeneration, Creutzfeld-Jakob denentia, HV denenti a,

schi zophrenia with denentia, Korsakoffs psychosis and Al DS-rel at ed
dementia. RigYohdfdise COgnitive-rel ated disorders, such ﬁ?r/ﬁgzbtg 063715
cognitive |npa|rnen? age-associ ated nmenory i npairnment, age-re{afed
cognitive decline, vascular cognitive jppairnment, 5 attention

deficit disorders, attention deficit hbggractivity di sorders, and
menory di sturbances in children wwth learning disabilities are al so
considered to be neurodegenerative disorders. Specifically, the
present patH@EY bgﬂoﬁﬂbﬁﬁ thLISOM’s aB8b End&d td 4@Aiske EDR inhibitors according to
above-ref erenced Pes of pain and associ ated conditions and

i nf 1 anmelt@mpla %E@@b@a ormthcﬂ paindgarueing éarnigesigragant dradtaciseat a different
di sease rdi ovascul ar di seases and
neurodeé%ngaéﬁﬁ%Egﬂﬁggggggﬁ?ﬁ%éggln the term"treating” conprises the
prevention, anelioration or treating of paln and associ at ed

or ol i erAl 1 g1 et e a0EE cPiputes 305 hPue LR R ar By qeORF IR et causes o

15di seaseduetivth inguzio gegepisat Ay angigésiosgent emplaysfaifrfelrania®nRecictioh other
the inveption, theref re there is provided a conpound of general
formul a E?'}' Rt el ¢ RKmedi ci ne, particularly in the treatnent or
prevention of diseases and conditions nediated by the activity of
cyclin dependent kinases ecially CDK9. 20 There is further

pr ovi decpfﬂﬂhébﬁ%@f amalee@ewgﬁesotongéﬁ@datarttblnﬂamnmmry drugg (NSAIDs), down-
pr epar at f r r IS

b Sondreafs B8 aRlcalfeesehlels FAhBRm B! A RuisBRddly AeTRRIED o
especi aldnjd ebbider 2idasr Dhe!nmgsr esuchhas |opyced$| aiherprtbtel pmeasin@tdfmbdlcﬂfptwe

t he treat nt..or.prev on, of di seases an nd|t ons nediated b

the aot ToBEgbud oD s, O dhdgsieca eRDanesthEmrgcee Bl aad
conpri sImdeplrréseamtseuctmgstt@cy@lmahmdﬁptressamtte@djnﬂﬁusﬁem drie@atrigrial cladses of
ef fecti ve apount, ound of general fornula (1). 30 As set out

above, tHed &b t%t?sc%d RIPERIS 159N PRV IgR Move ette@tfvec%re@iqaatw@mm

ki ngges include pain, inflammatory disorders, proliferative di seases,

i mrunol ogi cal diseases, i nfectious di seases, cardiovascul ar di seases
and neurfsgiegead A IRafod Lse ifs e, metnods @0d/conTRSBIRAT PEFEOUBSGB3TIEtRS are

Speci f f h

o soussS3PI T GEEEMIAhd, FERGRn, hd iiferhEndch PRI I ERudhlnase 2

embodi MEGOX-BJ irthilaitqs esieott a5 mpentﬂco@OD(anmibltcbrlse(eagjnmetetxmmt(i:m(te@ and
t I t nd

O S AEEER Rt ok i 30GBLE oy oot % Samepetons o

W t tzoat t}h@pfgseﬁnm\,@.htﬁmmceutl cally accept able (i. e. non-toxic)

carrier,_ excipient and/or diluent. Such a conpositions conprise

furt her PIBIESECHTIGHCIE hanligRRERSSADIE &6 t9aigsied ¢ FtemcotheogrceqtbnconSIStlng of
conpris n t hi cc

For nmul a@orgtsprgrﬁﬁfg,:t ?\\?Igo ﬁg{réedr\%ﬁtﬁﬁwvﬁgr ellkrhn@gt Icﬁé] ﬁeﬁr Qﬁtlr%he@e@,idf@mfr%,
cycl i ndéjsxagentl riRiipragena, Moiptybin, angslnsprantoe aswdtesel ectivity for

CDK9 than for other CDKs. 15 Furthernore, the invention al so
conprises conpositions conbining at |east two inhibitors of CDK

andR6r Fuathencenet italusy efcadizbablisarsal (5. tdabapehtin)SBABAB dgeatts l(e\,g L-

i b ¢ PaRTa e AP ig o AT TR SHIEE IS naid o Beginokh AC) Teeentor
i nhi bi t @gohitst Bey. B Asdeptd? bgdRktd a@ehhbe%@ a%%vtmate@retdhﬁ tRé Adthods and

|nh|b|tor is capable of inhibiting CDK2,” for exanple.

" Phar ma@@mppé'élpﬂ?'rhté‘@é)fﬁ@%ﬂt@@at[@” refers to conventi onal
acid-addition salts or base- addition salts that retain the

bi ol ogi cal effectiveness and properties of the conpounds of formula I
and 3ar e I pren=dingreyelis-diepemndeant idnesedrhibitor gampositond obthigmimiventon, dsneocan

follow the standard recommendations of well-known pharmaceutical sources such as
Remington: The Science and Practice of Pharmacy, '*" ed. (Mack Publishing, 1995).



WD 2009/ 047359PCT/ EP2008/ 063715 74 pat hway out of many. Thus, it is

al so intended to adm nister CDK inhibitors according to Formula | in
combi nat i o, gMebdhsdsspai n-reduci ng (anal gesic) agent thatP@]ﬁEﬁo%’iosﬁls
different point Iin the pain perception process. 5 An "analgesic

agent" conprises a nolecule or conbinatjion of nolecules that causes a
reduction in pain perception. An anal gésic agent enpl oys a nmechani sm
of action other than inhibition of CDK. One class of anal gesics, such
as nonsteroidal anti-inflammtory drugs (NSAI Ds), down- 10 regul ates
the chem cal nmessengers of the stinmuli that are detected by the

noci ceptors and anot her class_of drugs, such as opioids, alters the
processi N dhafpaceuisal \ﬁémﬂ@ﬁtslpﬁﬁwfoﬂﬂq Preseat GREENtionhean el Rjerared in a
are | 0CalorRBRAILPLLAS or Aflil SaMEHIoF BthcntaRt ABbANRRBRSSHARatHR R made
tricyclic antidepressants. mnistering one or nore classes o0 ug

i n addi tadjuvand atDiitable bbsags Ieveh iprakindennwee éhé gureferedaprsipacatians oare

of pain. e f se.in. s_and conpositi ons.
of Fie dstis TorblafhebneuioD. [pe R i Ba TRERE e, B RERM AL it
i ndonet hablets, fiffntabietsnogated eabtdteoccapsasspowdé¢re@sd)eposind.bi t ors, such
as specific COX-2 jnhibitors (e.g. celecoxib, X189, and rof ecoxi b)
may al SJI LH@“%@BEF’Q@%W %ﬁ?&lt g‘@g‘?’?:t%@g@ i'ﬂ?"{q%@. %?WUSP&CB%@W@%‘”
of 20t hg;a@é@téﬁentappmnhl, PRIudN PSR dintrhd&nitdi | Btr8fadte PROSERRN Sinfbfasal,
sel ected fromthe group consisting of C om pram ne, Anpbxapine,

Nor t ri ptidirayRRoUAni tnifapiuscias, INfeperdienedl, mdeAnssalm feiravegigbi nintrabuccal,
Tri miapr atd P i I hRram : ;
e 2% Ve Rl Sl e B8 S LA BB AR SR g
bacl of ersajd ppépsratinnsymnadditonl to dgpipélovehitieagonicst diluents camtambahtadt one

(CB) rec [ oni, st s, 0. recept or oni sts_as_anal gesic, i

S sb pr npPiar BRI e PSRRI PrRBR S PhErRE-SEaCRRePate sal
i nvent i ahered0hs apihvepiagteagntycl i n- dependent ki nase i nhi bitor
conpositions of this Invention, one can follow the standard
recommendati ons of well-known pharmaceutical sources such as

Rem 3t Ofke JHERMACEERIEE camBobitiesd h@&r@iﬁg%@ﬁ fseni Bl BntiorPeortMRfg at least
Publ i shing, 1995). WD 2009/ 047359PCT/ EP2008/ 063715 75 The

phar mac &€ ighibiteicrsesding énthedpresent ipranientandfor énphasmagantiass apeeniable salt
inaco ; | : : ag . .
convent ;%Péﬁgf)f gﬁgalrcﬂgﬂiadﬁ?@% I{VJH%QQE%FE\%W@HEEE%%? et%l e d@isgagal?lg&g[ner
i n a knonatenialy. seiedeq rvafte respdcpte lae antiended doren Sd dajonieidtrition, oic a&. for oral

appl i catjon.. These.adminjstratiaon forns inglude, for._exanple, pills
C5b1 et o ApisFGF it % R 6F ol FPRubt daMT: sqiBiBee Simirsohd hda or
dep@si t diquiduffifié@ rpoveders hdr pe@Beiftioh N\, 1 eNkigl stisparsasigdesgranules, syrups,
phar maceut i cal, rep%r%tl ons f&r ar ent er_%l cg_w)l i.cation, including .
der mal , SUAPY R %ﬂﬂn, Rt ORI ?'S‘e_tﬁ‘ltl“ﬁ ut FnF'QﬂaJaF\'i‘éérﬁﬂQeUt'Cal practices.
| ntraverydexakipld, FoM8 & bBMinisRAHHPRMMthE G8RR lof tAeEBIa&Phules, the active drug
i ntravagi nal, intrabuccal, 10 percutan, rectal, subcutaneous,

subl i ng@aMPonep; &y, ber cembingdewitiul anyppral cear-ixic whamedaeugealty acceptable
prepar at,qngs !ﬁ?ﬁ?&ﬂ%lg' {ftnt Bnt Yr%'glftac!arr‘fﬁg'[igé e%c?d%g{ Ogtar%bl USIESs C,g?é@h&e,

at | east one’'i'n r accordin ot feseént i nvention an
pharfac endgnes/unaceapitaptieakkaln phbsprené, cadciamtswfatd, hajc ediaenitol, éthyhalcohol

phar maceut i. onpositio according to the present invention
cont ai ni lh‘ﬁ"(gﬁ]kng%a%u%éapaﬁ?eoﬁheor according to the present invention

and/ or a pharmaceutical acceptable salt thereof as active ingredient

will typically be adm nistered together with suitable carrier
mat er i alMoregy&se sUiARIe tindessplubricaris + tisintagralinge a9¢F Ansk coloring agents may

/'admi ni $idAbd PRordorated ihB " ?&“} st RchwRfdrd r i

tabl ets, capsu eg eti%t Her sol i%e Il égjé,aers'em - sgﬁ ?Hag?qlétgéﬂéoﬂzor&tsm about

| i qdPd i fd abipyut Povitieby waightcohst ¢ydinidependpntskinade iihikstor dicepeingiid ehe
Formula | as recited herein or analogues thereof or the respective pharmaceutical active
salt as active ingredient.



25magnesi um st earat e, di cal ci um phosphate, calciumsulfate, talc,

manni tol, ethyl alcohol (liquid filled capsules) and the |ike.
Moreover, §Ad dodhls83581 nders, lubricants, disintegrating 20542515
coloring agents nay al so be incorporated into the tabl et or capsule.
Powders and tablets nmay contai n about i% 5 to about 95 % by wei ght of
a cyclin-dependent kinase inhibitor according to the Fornula | as
recited herein or anal ogues thereof or the respective pharmaceuti cal
active salt as active ingredient. WD 2009/ 047359PCT/ EP2008/ 063715 76
Suitabl e binders include without Iimtation, starch, gelatin, natural
sugars such as glucose or betal actose, corn sweeteners, natural and
synt het i Ui Rindess Jaclyda cwithout, lifgikation: eterehs gglaiim s1aduek sugaw gueh as
al gi nat el .
Arong. salShioe ) SERIAROSRE il B EeteRels) Fellk PAR gyt BBl Sosci,
st ear at dragaggnths purposiusarcieale, sodiuomalgineteatcerboxpitiethyl cetiefoae e polyethiyleme

chl ord d ike. i di Sj r s. incl sfarch, .
ot it col YA ol Suebes ™ Among, st Lucerts ShER BBCRe "FeHiSnh Bolig ace
| i ke. Sveefieni stgaate] friagwesiuny sterates stiivwrl beraafs, esadiviat ke€staagodium
al so be included, where appropriate. The disintegrants, diluents,

| ubri carﬁhéc?”dé’ Apd e @‘iec. are di scussed in nore detail bel ow.

15Sol ubl e polynmers as targetable drug carriers can include

pol yvi nyl pyrrol i done, pyran copol yner, )

pol yhydr%—i!éﬁfeoﬁgﬂﬂmrﬁa& {nchidedeigriémdnethylcellulose, agar, bentonite, xanthan gum,
pol yﬂ@ydrqpéy 1) A ;i@ dephenol , or pol yet hyl eneoxi depol yl | ysi ne
substitd edawﬁ%lh %grl%rrf”?é(;yl resi due. Furthernore, the conmpounds of the
pr esent Sweatening@ndelavbing agphtscas welhas lpaaseradftivbs oupgalad el ircipoéy, vehiere

useful i | evi LLed se, of r. for exanpl e, .

pol yact i%p@?@?é/‘ {;}% é%%%%gpﬁoﬁ 'Iliérﬁg’olf‘]%?adﬁ%%!ﬁ@?@ rﬁa‘&r?&ﬁgﬁ’ﬁ?@?i”& more
aci d, pdeparbdloest ers, pol yacetal s, pol ydi hydropyrans,

pol ycyanoacryl ates and cross-1inked or anphi pathic bl ock copol yners

of hydrogels. Moreover, the pharmaceutical conpositions of the

presgnt SonwRe tgoingYadeahetame ak@f casrerd Ras uﬁaau@%um,mﬁﬁ)naeﬁéﬁ bftan
provide the rate controll éed rel ease of any one or nore of the
conpone®PBOYMEsct PORhYErgKERmBYmMethacrypmidaniienehe Raldvapayethylasprgamide-

ot it ERo0TEDt POREATIFSE@EPLINRNS i Ufed WG el G S aty Tormare,

di si nt edhercomponade of dre prasenbinvedtior Inemsbe polipledrtoca chassi afdsiodegradable

i mpregn it ' c nt nd shaped jn tablet form.or .
capsul o SoRnes el i EbicY T R AR 8085t of ARG Iof gl b octs o
pol poer ipolyepsiicnc esaprol o2 0 YobAyd Xy ChlLiyeZ8 08¢ 6 Jtlyorihbekiaisli ofyatstals,
preparat i i.ncl ude sol utions, sus en3|é)ns, ar],d enul si ons. As an
exanpl epoB/Hi}ygrqp@arge rPé’l]rJWBH‘%%CW\'éE r 8d watassripKkedy I 8neargpRieathic  block
sol uti OaépélgmeﬁﬁbﬁWo% Isi njections or addition of sweeteners and

opacifiers for oral solutions, suspensions, and emul sions. Liquid
form preparations may al so i nclude sol utions for 5intranasal

ami ni Con . . I > .
el ude o R e RElacPURRFbaMRARToRY bl R Fordtl IVERBOR 4l Brufatec
conBb natri sustainet relephefonat éupravddd thearate poatod| edo@igdserofsanyhorss oamore of

L ow mel FRAGETERRERRr n Qi ordligSachy e fcetadtidsl e, &
cocoa buhtiltistantniorictigity dnd He liNSUitaBleasdsaye fomed RYisBlairied Ad®Re include
di spersed ho eneously therein e. g. by stirring. The nolten, )

hom)genéfglll%ts ﬁ g iayfegs tq{e‘f?rb'ﬁgr‘_é'a‘_”?ﬁﬂr%t'% FRIERi Aneerjrolipd c@lassal Rrjymeric
al | oved n'}a‘?ricfé%thr@gﬂfété&‘%tﬁ@He gé’t'i\}edécfrh&ﬂ?en@ S érg&dé&qﬁ%lﬁ%ﬁgéﬁ lgr Lab Qi

preparations, which are intended to be converted,” short ore use,
t o B9 qurenteming puaEpaedraied poeneapshiatedbpaerious polymegictraaiaices.



25 The termcapsule as recited herein refers to a specific container

or enclosure made e. g. of nethylcellul ose, polyvinyl alcohols, or
denat ur ed i Qr starch for holding or containing It10ns
conprisingq§%@6%%§$€e ingredient(s). Capsules with hardﬁgﬁggﬁ%ﬁ%?ﬁ°
typically nade of bl ended or relativel¥ hi gh gel strength gel atins
from bones or pork skin. The capsule i Lel f may contain small anmounts
of dyes, opaquing agents, 30 plasticisers and/or preservatives.

Under tablet a conpressed or noul ded solid dosage formis understood
whi ch congaiys &smi Nstepsratives 1 iREILBET SHILBoNY, t BusiensrRbse #Hd Wilisiondh@s an
tabl et may be prepared by conpression of mxtures or granulations

obt ai necEXNNRIRt thefe pEyobesreRieEd Brete0 87r0 BT ragyignerrglyed | solutiansy for

granul at | - i.on-nel r : i nar .
Sk PRt MecsSRRG) OB, by SO Rk O 8 outons,
di sper seslispengongibénd seullsionsa Liywdd dpim [preparetions Beagl aldo ned wdex solutions for
Powders .for constitution conprise powder blends containing the active
i ngr edi e'ﬁﬁ%”%s%ﬂa%ﬂ'%{ﬁ?@”di | uents which can be suspended e. g. in

water or in juice. 10 Suitable diluents are substances that usually
make up the ngj ortion of the conposition or dosage form Suitable

or ] . ) Ul
di | uent £4TREP! IBPAAEaNS SWitRte I Inhelatiiemay jaslade solwians aad Soligriin powder
sor bi t olforrs { @hiEAGRa P BE1 prEsbr: iR BoMbifition G a " i i
cel lul osgts such _asa}?ri crﬁ(gcr ystlal I'l ne c!glnl ul oggh%ﬁﬂgéﬂ%ﬁﬁ Qgtfoepélélﬂgecﬁtrner
in the cyepEsian ivartceompreasrd gasmm. gboilnogent o about 95 % by wei ght  of
the jjpotal conposition, preferably 15 from about 25 to about 75 % by

wei ght, and nore suitably from about 30 to about 60 % by wei ght. The
t er m di dant pgparing suppesitortes, rnatlewi mlettingdded, tsach has compiritird i ainfatly acid

0P BB bt e 51580 et 5 IR ORBAIRE e P oo
st ar cheshonicgendoudly aheil @bl "bymettrihg e T het MbR&Ie SheHEderduS OfixtiFe is then
car boxy nat ural, and synthetic guns such as | ocust bean,

met hyl starch, . ,
kar aya, pQHH%’, Infq eRyRERIANHY 8i78d AoRi!ds.Alpwad 4 s0Rle AN Hiareissalidifiedas
met ¥l cel | ul ose and sodi um car boxynet hyl cel | ul ose, mcrocrystalline

cel lul oses, and cross-linked mcrocrystalline cellul oses such as
sodi unc rrdsT mchiged arsesolidifginm arepargiats, adicl gienintersieddodrad copdirien sRartly

al gi nat oh e | f.ferv ' -es._.The
arount . P B8, BERLE foreheBRlERs (AR o T IREd o B A BS ot ucn
about 20gedbgrmeinghideciolttioas causpessiongrandremelseust abl y from about 5
to about 10% by wei ght. Binders are substances which bi'nd or "glue"

t oget her powder particles and nake them 30 cohesive by form ng

gr angl eghet mmmbn@ca&dtrtgﬁ toadhes ipr&sentt NirfvBARtidPT Makatdied. bS BdRered
add cohesive strength already available in the diluent or bul kin

agent . Hansegmally; Herfransdeemabieorspgiianssiian have fiecioas®f agregrahadotion, an
derived whea id ;
5506 o4 23150 4 EPE%@%W%%%gn%'%r?g%?{zfﬁidgﬂ\én\?astﬂacqﬁdgrsm%fé’aaé?ha?f the,matrcor
and tr agersavRinlypaeésiis snowedn e arbondvs psgpiseas al gi ni ¢ acid, sodi um

al gi nate and ammoni um cal ci um al gi nate, cellul ose materials such as
met hyl cel | ul ose, sodi um car boxynet hyl cel | ul ose and

hydesxy ghepginmespsule e$ redited dherginIrgferatd pypecifid cwteineadrderiossuge rizele e. g.

conmpounds s magnesi um al umi num sili cate. 5 The ampunt of binder
T Ehe. EbRENER BT FaPIMITs HeTI 0, e o0 gTa o6 G (Bt GRldvg or
the conpgstalrit) compbsiaensy coMBRBIAGAE adtiveingbétibntld. %Eé’ul@@b@tﬂtharﬁ’%efls
more suitably Trom about 3 to about 6 % by weight.” Lubricants refer

to a cl asstypicalyiprdgrfdiendadeor reladivalyddah gel stramgiivgelgting Gom banesrartnask

10 the tghl r les: - i o] ed-tq, rel . f
t he rmu%glhbffhde? e('% Egu’rgeggéclfnra%f rﬁqt@ﬁﬂ@@ra ﬁv\eg'glpﬁﬁ%ug{a 3 |ﬁ%§llﬁg§{’l% ents,
i ncBdeplasticib¢iscarsierapraseyalivesh Urslemsafpielsa wormgressedt ar, moalded wolid dosage

form is understood which comprises the active ingredients with suitable diluents. The

tablet may be prepared by compression of mixtures or granulations obtained by wet



30 such as clay or alum num oxi de. The anount of the coloring agent
may vary fromabout 0.1 to about 5 % by wei ght of the conposition,

suitably f f..0.1 to about 1 % by weight. WO <
2009/ 04735@%%68/ 063715 80 The present invention relards & he
adm ni stration of conpositions containing as active ingredient a
cyclin-dependent kinase inhibitor to a7%ubject in need thereof for
the treatnment of any type of pain, inflamuatory disorders,

i mmrunol ogi cal di seases, 5proliferative diseases, cardiovascul ar
dlsease v

o | dergﬁgﬁﬁg’rﬁ" %}gflljzliﬂdn 8r 6 Egﬁ‘nﬁﬁétﬂon Q?FH'?%@EOS%:&FE%%%ﬁ&PﬁhﬁgSk'” in
expectedhe@ﬂexperlence any type of pain, inflammtory dlsorders

i mrunol ogi cal di seases, proliferative di seases, cardi ovascul ar

di seases or 10 neurodegenerative diseases in the near future or which
has ongoﬁ)rag gelspreféretocibe aictisaiingredisdist dispersedrar selubitised in auydrephil@bemi-

or rra ave a ongoing condition that is causing pain currently
and i”s I?qy % continue to cause pain, or the animal or human has
been, is or WI |1 be enduring a pr ocedure or event that usually has

palnful consequences. Chronic painful conditions such as diabetic
neur opatfRvdary fiefr eangélitian coaniisg Rewides piandsLontaining dhne egkessingredients and

examo' e%u%bwmuéhfs%m& B&n bgen&@é A & g H%Efe?gl-ﬁjkhéfl n an area of

nfl ammati on or nerve rrage toXi n “exposur cl’udi ng exposure'
to chenot herapeuti c agents) are exanples of the latter type. In

oy erion: el b, A%°SUBRhA JR8LsSel ke wbnfel SHIG ioefon of he
t her a{oe%q?git?nafrfmhgg:?mnteblezdg]n?eggr gﬁruﬁgtelugg@(ﬁ?madd Ixaclefsées:jaraee
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ani mal or human that is bei n%ﬂut@ﬁsou ght a researcher,

vet er i ng@naiRangad@ine Abodbettera ht rbtwaﬁ*'ﬁlcﬁﬁhe delal cepgsitien, preferably
al | qui atfllo?ﬁ‘ taﬁéuttiﬁetosé( &5y, @y »L&Shﬁ'tbﬁer il g%%itaaytffoﬂ?%ﬁs‘ut Aot dout 80 %

context o e present 1 nventron uticafly erfective anou
conpri sdy,weight., an armunt t hat reduces pain, in particular

i nfl ammat ory or neuropathic pain. Specifical I y, a therapeutically

ef fecti ve anount denotes an anount which exerts a hypoal gesic effect
in the Sig ¢erin tdisid@gearits eaferd. to \Wat2fA18/ @dd&d ABCHERAPBSABAR 7 i Bipport

Such effeqtlve anmpunt will v from subje t t 0 subject de endi n on
the 'subjoiitegrayin Ane reléase g\ih¢ phegnagedlealiy,active notediants Y 2 mesdgament.
age 2pan el (Hlsmﬁcéﬁar&@%&@d@&a?&%sp%dﬂd widiét é’ﬂl’&ﬁe'oﬁoﬂﬂf@brﬁt%ﬁéé @.GCh as

t he inhibitor of particul ar inhibitor adm nistered, and
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Figure 1 hemati cal | epicts the ve injury nodel. (SN
model - £eTGRGE Slsifios SolRichset TR SEiTFS Busis dlificcars end sodium
chanact eng:md tylays grichoasapent®Aiés,oanaf eﬁéﬂeb@@nchﬁﬂum‘s t Tige Sérin@hlhlc of
nerve (nanely tibial and comon eroneal nerves) IeaV|n8 the su

nerve i ,qiﬂs&r&tegra,aﬁ guihe %Wmmawr@rwed%m&@ua%e@ém é0 % by vm[gr@j{ghe
as a targkinosiioh hﬁoF@é’Lﬁ!a‘BBgi?&ﬁt e Pg'té‘iabﬁﬁﬁ'og%r ng@ﬂo' cts the

results of cytokine measu TNFa pha) pertor with LPS
Binders are substances which bind or "glue" together powder particles and make them
30 cohesive by forming granules, thus serving as the "adhesive" in the formulation. Binders
add cohesive strength already available in the diluent or bulking agent. Suitable binders
include sugars such as sucrose, starches derived from wheat corn rice and potato,



i nduced mce after adm nistration of Conpounds 1A and 16A. Figure 4A
and 4B depicts the effects of admi nistration of Conpounds 1A, 16A,

20A, and 2%@59&);3%5%& on of TNFa and IL-6 in LPS 'nduﬁﬁ%gﬁﬁm%sn;
macr ophages I'gure 4A shows the results of TNFa- rreasurenents

LPS-i nduced THP-1 macrophages. 20 Figure 4B shows the results of IL-6
measurenents in LPS-induced THP-1 macr ophages. General nethods for

the preparation of the conpounds Al reagents were purchased
from ACROS Organics, Aldrich, Lancaster, Maybridge and 25Boron
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- ss,_spectra were ta W an Cci ex mass
spect rorﬁé*t'téplyégh b%'dit A PP GIO@E’Q(M%{QH{M interface (MXS Sciex; Thorn
Hill, ON, Canada). The instrunent settings, data acquisition and

processing were controlled by the Applied Bi osdystems (Foster City
CA, UsAl- lﬁﬂ%trwré@ﬁtQ}ﬁS@ffS@bSWﬁ@ﬁ)wﬁfmma Hed ta (e desags fmﬂnéo enable

f
peaid "de ol SR BE AP bERl AtnirkeSEd o 2BFESE Mol SHE HIHAT o e b
for m c eredlalcmg) frietiorh arom@ant Sattables ILﬂjmantslmqhgiemmetEmchsmarmé@ such as
solution was intr dced rect m.crosyrin th h_an.
i usi o haV s Hebel. Rurtr it it ittt Bt meltng
VA, USAporitdwhses;darsd |dtiver a@pdr! sglablet brioghtet suthr 8 escafiund Ochibrid®, Nsodium
Thin Iayer chr omato ra hé/tgfesTLgc%q was done usi nga’l\/acher ey Nagel
u

Pol ygr arf&NFod e PG SONEEWIRNG She@Is2@nsly Dhvkdgicine.
f |
T e g e

avai | ablke preggenaisihaesusiagsed the inautles. u'Fheh@mOpmr pf lubricarsrin the gbgrtposdibn

HPLC wa u it C (f

L RO 9251 20D AR BB by o
( Mer ck) ,abput:5 tb-atto 2Véripkweighbcind mase sustthly Bomdabent 04 tcBaleoud 1G5 % by
wer e used éﬁ% iré t he de{.ectl on of the purified conpounds in the
exanpl ed’®! aﬂf G EYTRGYYh of gradient A starting from AcN-wat er
(5/99) at t =0 mnto AcNwater (50/50) within 15 mn, to Achvater
(95/5) after addltlonal 5 mn, remaining.for additional 3 mn

AcN- wat &71idegtsy 8e materals taati RrgyeRinbafing 04 dhe mompongnis: of Hig pfaafmaceutlcal
AcN-wat g ﬁéﬁ t ether‘aﬂd %Bré\/% kﬁ%NTdW%ﬁéra@@?i’sﬁ@s} oY"gFeh'Fgga go”fh@t 6% is

AcN- wat er ter di tional remal ni ng t1ona

10 mn @rncmt:rmmﬁueﬂ‘or(m@Lapblecgi@eatsnmlu@@silmn diox@\eeandetatc C. starting
fromAcN water (20/80) at t = 0 min to AcNNwater (95/5) within 30
mn. Preparative HPLC was WO 2009/ 047359PCT/ EP2008/ 063715 83

per R26r nﬁ'@eLmhomtaoﬂ\gé'rdeht i thectompesitiare makaisngatiem @bbown0 ratoeabdut 5 % by

m / m n) UNA Cl18 100A 50 x (Ner ck
"t or { 2o Agompes Bhn ext @by Trom 480K A aopub by welght
Mer ck- Hi tachi was used. TABLE 1 EXAVMPLES 5 Met hods and preparation of

the starting materials
Coloring agents are excipients that provide coloration to the composition or the dosage

form. Such excipients can include food grade dyes adsorbed onto a suitable adsorbent

30 such as clay or aluminum oxide. The amount of the coloring agent may vary from about
0.1 to about 5 % by weight of the composition, suitably from about 0.1 to about 1 % by
weight.



Preparation of 6-(2-nethoxyphenyl)pyrim din-4-am ne, general

procedure for preparation of pyrimdines of class A To a solution
of 2-met hogh gronic acid (20.0 g, 155 mmol) in 5
10 di oxane was ad4d£d 200 M of saturated aqueous sodi u?r&c@%g%é&”lé

solution. Argon gas was purged for 30 n at roomtenperature.

4- Am no- 6-chl oropyrimdine (28.1 g, 186 mvol ) and

t et raki stri phenyl phosphi nepal | adi um (9.00 g, 77.5 nmol) were added to
reaction m xture simultaneously and argon gas was bubbl ed for anot her
40 mn The reaction mxture was heated to reflux for 16 h, TLC
confirms_conpletion of reaction and 15 the m xture was concentrated
under reHiR BEPSERLIBYERAEON refRdes & theurdriiaistigtien of rompasibetswerraiDg amactive

water. T 1 i t e [
dried (I\'lggr’g%il(?ﬂgé?l&y%@ﬁgé% rat 3 iﬁeﬁgﬁqlt\g?ﬁgdgcéﬂt?%tsés udeWER%;[JFS&g for the
t hr ough tsedtineat gafl aopl type ohrpaimt dufleaphgtoey Wdisongers, thmrmsl%leglhgll dlseases

acet t n rimdin-4-.an 18.0
o Chans PRSI %@%%%J%fgg@g%wﬁ PREEBE P s BUbh R eaieisidts, ¢ 11y
t), 6.96-7.06 (2H, , 6.95 (1H, s), 3.98 (3H, 5); I\/S(ndz) = 202.1
(MtH) . WO 20091047359PCT/ EP2008/ 063715 84 Preparation of

2- chl or oANsufedt n hes@ tierdofmebhpxiged an ehimaly Biitdtn an4amarbal ,apelt mostdgiitably

general procedure for preparation of pyrl m di nes of cl

Chl oro & efYyMnagn| BPegied 203@xgeriancs2 ary, tere 40hmRA. il “&’Bé@ﬁysﬂ§ﬂﬂﬂ?r5
to a sus Hm‘?ﬁ\ﬁc%gl@él 5d|§eé§sf | Uﬁbﬁf'e?at%t h%w@@y%rmo%éém#l @@e‘%@es or

(3.00 g, 13.7 mmol) in chioroform( m ) roomterrperature
(2. 8@ g, n%lrmegﬁneraﬂwesilsﬁme; imte @@Etrefutummt wBlmetmm@m &mﬂr@naﬁ@f said

stirred Jo(ﬁrd]n[%ﬁahFthoéx l EL40Bnfal ' Ak rya&h‘?av\éoé f‘ugblﬂgcc%%ﬁ)lgﬁ%gt is

wer e evaporate re5| due was purifie sh co
chr omat aguapigypain eurrently ead g@llkél?@@céﬁmumwlttaum g n et ﬂmmimmeDeliﬁ&’man

in chlorofo mand drie oafford220 the desire
conpound@51 RR/R oW ﬂ}l—& Erez (gveﬁﬂﬁuatg‘l%@ﬁ 3"‘5'31#;1}""'”:“i
8.75 (s, cohls&queﬁcéé Oﬁhﬁbmdlﬂamfﬁl %dlmns%ﬂch gs ZHatielic ﬂéﬂ)ropéth@hy(ﬁeralgesm
2H), 3.86 (s, me (mz): 296 (MrH); HPLC purity

Pr epar atqr@nc%lﬁgﬂﬂ (‘!ﬁﬁ@#‘@f @S?QQQ%@WWM%W her firsd H’Pﬁede'&éh‘é@%\‘l particularty
procedurg aﬁ%re@b?ﬂﬂ'éﬁ{rhé’tibnoér rﬁéﬂxé @‘aﬁia@gsaﬁ’cﬁ tcﬁélrﬂé)ﬁf%ure (|na_9d|?\§ 'pﬁ%gr%rio

of 2- Met hoxyphenyl boronic acid

and wat eheppthgrppeuticaagingd)l ase epgmplescif e latler typg, 67.8 mmmwol) was
added. Pal | adi um di acetate (750 ng, 3.30 mml) and PPh3 (1.76 g, 6.70
mmol ) and sodi um carbonate (21.3 g, 201 nmol) were added to reaction
m xture at 0C. The reaction m xture was 20 stirred at room

t enper atlorerdew éo raliieve theacdesiosd rioerapeutich gffetiC thafreepediveptyalinaiependent

or el dnan R OB Sl FialétBn P TR RO B B i o e

organi c | ayer was separated, washed with brine, dried (Na2SO4) and
concentrated. The obtai ned crude resi due puri fied through sili ca gel
with 309 eth in _hexane

br ovi de BrBaand o el BVt croiante i eck B iRl o gyt of an dctive
2009/ 04 tahidaht EBR @R8rdck(litalVegdind thaviiibiesl tHe bloldgics rdmebichal @&dponse
indicated. This response may occur in a tissue, system, animal or human that is being
25 sought by a researcher, veterinarian, medical doctor or other clinician, and includes
alleviation of the symptoms of the disease being treated. In the context of the present
invention, a therapeutically effective amount comprises, e.g., an amount that reduces
pain, in particular inflammatory or neuropathic pain. Specifically, a therapeutically
effective amount denotes an amount which exerts a hypoalgesic effect in the subject to

30 betreated.



NN O NN RCOCI A A)A H2Norgani c base, solventRN |1 F. A 5Thi onyl
chloride (2 eq) was added dropwi se to a cooled m xture of an
carboxylic obb/3¥H (1 eq) and 2 drops of dry DWMF in <
stirred at“?)gigﬁ]g/tenperature (or heated at reflux) for 1@%‘9@4@2%3

vol atil es were evaporated and the resigual acid chloride dissolved in
dry DCM AcN. I n another flask was takeh a m xture of amne A (1 eq)
and NEt3 (3-4 eq) in dry DCM AcN and the solution of acid chloride
added dropwi se at room 10 tenperature. The reaction m xture was
stirred $oh ffectdeNamUntWiNGBRA froRt SuSXEERS sAbjeSOdENERdhG FndBRAL Bbject's
solution. The organic |ayer was separat'ed and t'he aqueous | ayer

ext r act etPrwad seneivityTiee ecodnibivine disdigjaliti weighieage.wendhaaldhdbe source of the

successi Y 1 t t ?cﬂ‘['?i i i ed.( 2§,08[ d .
vacuo toﬂagh’crt%\édenlrdeﬁ’gi gfje. ngté@ c}ﬁé \ﬁ'g”stﬁt?ﬁbj ec %%‘?’t (t)ﬁée)%%gzrﬁlgrt qghlbﬁ‘or
pr epar atadreiniBteLetiPa@ bthar Sadtatse Ashe reaulte itao spvisable tdempiridalpl dednfie an
eq) S dto a lution of an.carboxylic acid 1 i n DCM
or ach tFegts pielinf Br il i b LG b RiipesSlaRRreumsiiter (1

eq) was added and 20 the m xture was purged with argon for 10 mn.

The reacfion mass w_ﬂs stirred at roomtenperature till a clear

sol ut i on'EnBYefonAil newde destiibedds Jerplerrleteihwithraferanseda thrBxamales and

for 10 npmepkhwingdwhemied at 80-100C in sealed tube for 2 - 18 h.
The reaction mxture was cool ed and worked up as in nethod 1.

The T eact "co
2000104130950 R on AL s T B dpefed e AP PR FRIR 8 Soveiofl

der i Mat ibyeDggosterd an@ Wt (2DR0YHvhich FRckaracterizadthyr ligajiohiand $ecdien@f two
t sol Y. =0/ N j ' ' - Y =01 N
e Dbangs o s BTNl TR o BLSntPRpY b ey e

AcN DMF sanal retve ingabtf or 0.5 h. A solution of the chloroacetyl
derivative B (1 eq) in dry AcN DVF was added and the whol e m xture

sti rred Fgureo?rschempticalyutepidion mdsstle BICHf DDKRas alalyet Ththe éacdoppnent
m xture wa .diluted 10 with excess water and extracted with ethyl

acet ate.? ?ﬁ@'organi c layer was then successively washed with water,

brine, i ed 25 and concentrated to dryne in vacuo. The
esiiaue HioShs SEREP hedesuly BroRokics Maaspmamants & NESPHR ke osmaariLPS
the pur en&REBGHIREBfter administration of Compounds 1A and 16A.
Figure 4A and 4B depicts the effects of administration of Compounds 1A, 16A, 20A,
and 25A on expression of TNFa and IL-6 in LPS induced THP-1 macrophages. Figure
4A shows the results of TNFa-measurements in LPS-induced THP-1 macrophages.

20 Figure 4B shows the results of IL-6 measurements in LPS-induced THP-1
macrophages.

General methods for the preparation of the compounds

All reagents were purchased from ACROS Organics, Aldrich, Lancaster, Maybridge and
25  Boron Molecular.

The LC/MS analyses for the compounds were done at Surveyor MSQ (Thermo
Finnigan, USA) with APCI ionization.



Tetraki s(tri phenyl phosphi ne) pal | adium (0) (5 nmol %9 was added to a
m xture of am de RCONH2 (1 eq) and C (1 eq) in dry 1, 4-dioxane in a

dry seal ed“xou@ ?% purged with argon for 15 m n. Cesi %191?1;296%%5735(2
ant phos 0

eq) and X nmol %9 were added and 20 the whol e ‘mass

again with argon for 15 mn and seal ed,. The reaction m xture was then
heated at 120C for 3 - 6 h, before coof? ng to roomtenperature. It
was then poured into excess water and extracted with ethyl acetate.
The organic | ayer was washed with water, brine, dried (Na2SO4) and

concent redeedHt QMIR SPE&Pa ivibré a@e8rdedngn r<ﬁ\§Eﬂ@¢JI’@P PR aph e HEBSspe trometer
subjected to gre parative TLC/HPLC to afford the pure 25 conpounds

WD 2009/ (Yavigsp HeterErabelgft oabrEsS agy given HB BN rekative smietmmeﬂaubilam@ (TMS),
h th | d

o' oo RN Teo RS s B oS s TR BRI, °1 P Phor oni ¢
d (1. ey 1:1), 5

gCIChI (()ror\%%];[}%b nté 9\/2 ?%%Lﬂ{ngd% rygf(?%fe\rﬁggﬁf)%?%ﬁ%ﬁ vva)s added at

0C, followed by paIIadl um acet ate (2 1 nmmol), PPh3 (2.1 mmol) and a
saturated solution of sodiumcarbonate (2 m ). The reaction m xture

was sti A8 ﬂ ﬁ&alr,ﬁgmotcﬁrrperature for 30 h and then filtered through a
celite shed with ethyl acetate. The aqueous | ayer was
ext ract edMR dpectrh ydre peefoahed oh ReBrakgaAMcA 0By RIciomRer ar@ma Yaban 400MHz
washed \gcdth 10@9“ ne, drie (I\E1 84@ and eva or at ed under reduced

pr essur e1EFHY YRISHsCHAME e Wa FYIRg B8RP ‘GF’U‘PH? % oYRRWD F afsiiglet). d

usi ng hgaau QLAY d@ﬂﬂétaéfajow&éwrunprétp a%%' AR NS PEE RIMVRY: (R%Jéétspectra
Met hod (via deprotection % /b'ﬁ[ i um hydrOX| de under hydrogen
'@Pﬁl

at nddphevesy t@kenwh anTHIDS 65t masen sPenioreRiee asinpssumdh an
(15 molj)nd rg?a)?ﬂ‘os r?gce”@{llﬂni éleX"a‘Ph@rﬂdﬁtﬁhWB hd '%gﬁgﬁ%gﬁeeétﬁn&s

under a ere rogen and e n‘rx ur e ‘was rrre
r oom t erdata acwur:stltumded peocessimg sydte centblldd/bly tgehpilied Bosystérhe (Foster City,

i [ h [
evapor sty USALATIRSE! 5o hEhEIot Mimtle. 87 e dth Mo GPGes e echirag e by the
tSt ir [)ed pokitive ebﬁldatromme@cm trhodhl @b f’a)dcumtrl”a@éf th@qat;ﬂks eSamMBEt oM@ Were
0 obtai rifie reparative
TLC I5IPL ﬁ\%’gt%@?jgg% %@ Lr@@g%ﬁ@w ?10(:‘%/16%6 fratjonssatsypt R aigml.
of HCl) fch- éémHeRscﬂ'E—morAwB% mitrdalisdd Qﬂe@ﬂ( tbK)ea BaerddyAh&E { ?%F)Ot'ﬁ'%ﬂ%j'hd

(1 mol) in 20 4- di oxane was ad a solution of HC
4- di oxarr@‘url@nmurar@ (Hia)’arﬂtAP%ﬁthSeﬂ%eH@t’@ﬁdel%ﬁunﬂ‘i@ Holliston, MA, USA) and

fused silica capillary tubing at a rate of 20 ul/min. Thin layer chromatography (TLC) was
done using Macherey Nagel Polygram® SIL G/UVa4s. Visualisation was accomplished
20 by means of UV light at 254 nm, followed by dyeing with potassium permanganate or
ninhydrin. Solvents were distilled prior to use. All commercially available reagents were
used without further purification. Analytical HPLC was performed using a Merck-Hitachi
device: AcN-water (flow rate: 1 ml min'1), column: LiChrosphere 5um RP18e, 125 x 4.0
mm (Merck), pump: L-7100 Merck-Hitachi was used. Gradient A, B and C were used for
25 the detection of the purified compounds in the examples. Characterisation of gradient A:
starting from AcN-water (5/95) at t = 0 min to AcN-water (50/50) within 15 min, to AcN-
water (95/5) after additional 5 min, remaining for additional 3 min at AcN-water (85/5);
characterisation of gradient B: starting from AcN-water (5/95) att = 0 min to AcN-water
(60/40) within 15 min, to AcN-water (95/5) after additional 5 min, remaining for
30  additional 10 min at AcN-water (95/5); characterisation of gradient C: starting from AcN-
water (20/80) at t = 0 min to AcN-water (95/5) within 30 min. Preparative HPLC was



WO 2009/ 047359PCT/ EP2008/ 063715 88 m xture was stirred for 3 h. After
this the solvent was evaporated to give the crude am ne hydrochl oride
salt, whic fied by preparative TLC/HPLC. Meth i =
i xed anhyﬁrroi t%"dw”le\/I\/l (131 ng, 143 111, 1.3 mol) vaerepbingsnys
stirred and cool ed solution (-15C) of éi;e carbonic acid (1.3 mol) in
dry THF (4 m). CAIBE (178 ng, 170 pi, 3 mmol ) was added dropw se.
After stirring for 15 mn, appropriate amne (1.3 nmmol) in dry THF (2
m) was added and the m xture was stirred 14 h, during which tinme it

was al | oy@fbrined Liirkpd mdr@(-HQstmtdemernéwv@teﬁdﬂew&@tevgnﬁumm column: LUNA
evaporated in vacuo and the obtai ned residue was di ssolved in ethyl

acet at e €182 §0A e d & M, 1R Idderchiaintarfacagde®99, NyHd8aDetratoerL-ZA20,
brine ( e ried over Na2SO4. After filtration
t he sol ven p@aézge@g’@:@‘g?ﬁ%&ﬁ g?’gnguced pressure. The crude conpound
was purified by a swtabl e chromat ographic method. 15 Method 9: (via
depr ot ecEABREUNEEAMIMIES condi ti ons by neans of TFA) 0 -7-<-0AN RTFA
HN, R To a soI ution of the Boc-protected conpound (0.1 mmol) in a

| R DCM (4 m, 1). Thi
:g}autsl on was St |% ﬂ‘xgﬁiﬁ?glf’e ggg&”@&%&ﬁ%@at ur e(bef ore th)e o

sol vents were renoved under reduced pressure. The resulted residue

was pur iPrepdratiorpr e -62-meghaxyphemy pyximidira4ammingy | generdl qopaceduon for
by neans i), INCE: i 25 To a solution of the

Nitro-d #?@ Eﬁegy?gﬁﬁ%niﬁht@ ?%%%ééi met hanol was added Raney- N ckel
(0.2 g) under an at nosphere of nltrogsp and the nlxtu[g\mas §I|rred

at room tenperature r an atnosphefe of hydrogen for B hQ The
reaction mixture wag_fiiftered (HARBROOS 3
gl

through celite aHgNt\ sal vent was ¢
was taken in diethyl ether, stirred, |Itered washed with
et her and dried under vacuumto obtain the crude Bro duct, which was

ouri i od %9 SHieR: alt 2restToxRpnAboRNim eRE 200 9( Jba wap|in AP0 19t 1. 4-
met hanegtbapRNlaLHdRd 860 mNBRsAtbrat@d Shueous sodium carbonate solution. Argon gas

was purged for 30 min at room temperature. 4-Amino-6-chloropyrimidine (28.1 g, 186
mmol) and tetrakistriphenylphosphinepalladium (9.00 g, 77.5 mmol) were added to
reaction mixture simultaneously and argon gas was bubbled for another 40 min The
reaction mixture was heated to reflux for 16 h, TLC confirms completion of reaction and

15 the mixture was concentrated under reduced pressure. The residue was partitioned
between DCM and water. The organic layer was separated, washed with brine, water,
dried (NaxSQO4) and concentrated. The obtained crude residue purified through silica gel
column chromatography eluting with 15% ethyl acetate in DCM to provide 6-(2-
methoxyphenyl)pyrimidin-4-amine (18.0 g, 58%). 'H-NMR: (DMSO-ds) 6= 8.17 (1H, s),

20 7.71 (1H, d), 7.41 (1H, t), 6.96-7.06 (2H, m), 6.95 (1H, s), 3.98 (3H, s); MS (m/z) =
202.1 (M+H).



NEt3, DCM To a solution of the amne (1 nmol) and NEt3 (2 mmol) in
DCM (10 m ) was added net hanesul fonyl chloride (1.05 nmol) at OC.
After stir e..additional 0.5 h the reaction m xtur | ed
with et hyI{;‘{'El)r(%?J"(ﬁz&j 10 mM), washed with water and brine I?C(TQEI%B r%ﬁy]tl
washi ng step) and dried over Na2SO4. After filtration the solvent was
evapor at ed under reduced pressure. The %rude conpound was purified by
a suitable chromatographic nethod. Method 12: (via reaction of an

i socyanate with an amne) O NEt3, DCMI, N 15 To a solution of an

i socyanap L py?@q ( W%}, .0f the
amne (1 @da}?ﬂéﬁiﬁb%'g ('lt]g‘tf’\ﬁeB thﬂ)trm%:‘%?'he resuly?)l é\wlhnlat’i’?&’rgbwas
heat ed i#cefaride, ezmeei@leor@pedgm fj.arazcep@lrat@@ of pwwefd:eaa of classiBt ur e
was diluted with ethyl acetate (10 ml), washed with water and brine
(5 m per washing stepy#and d:r/ed overd Na2SO4. Af t r# 20 fortration

t he sol vent was evapor er gg&g prgp\s%tL dhel cride conpound
was purified by a Mt abl e mat t oq’f‘I Synt *@
exanpl es Exanple 1:

(3R) - N- (6- (2- et hoxyphenyl ) pyri m di n-4-yl)-N-net hyl pi peri @i ne- 3-
car boxam de WD 2009/ 047359PCT/ EP2008/ 063715 90 Preparation of the

5{ g;%;ﬂ%@%’ﬁﬁ . !Orqle e(fg @@@@?%Wﬁﬂ%@g%g gﬁd %{pwly to a suspension of

?)CI(VI 2-5rret84(:56ﬂtpxhe¥wm)e}ﬁ)034yphdm)m)p4ﬂmi‘dlm}é 4rbin80(300 @8 18.7mrhgl) iim cBldroformf (15
was

N Chr - SONDERT oA Moo o &30, 2758 wﬁm%}mq'rc?g@eﬁé'rtﬁé‘??%

N-Cbz nirRiRaeé ighdCstrfdddion2d 19xehWonfdibtin 8flea@fieh the &, okitild @8fMbonents were
temperature. The reaction mxture stirred for 2 h and washed wi t h

wat er . TRY8Peiaigthi the esaiguewas Juiifed thydiasr ¢ldmpnersoatogssny over silica gel
concent 89{)@‘100%%59&5@@@ @n é%ﬁf;/l(b%%b Uth \eﬁﬁurcﬁaﬁrﬁ%& RHEYIB gﬁ'&doé 20 g

silica el uti ng acet’at e exane to provi
(R) -18enZ54.436) 6 (2- desitedxggrhpoyid. Pk NMRI(4004MHz, DMSO-dg): 8= 11.27 (s, 1H),

(o0 3 B S 6, TG 851401, g wllP Ak G%M%E%)S 86
418 4 03 (TS 29@‘”‘*“*2”*“‘3@5'“3%@?"?? (oh %403403?2_(35' (h

, 2.60-2.41 1H 407.1. 15
2 epar at rgﬁa@t ﬁ@lﬁo%& 2—§gﬁ KHH%HY‘%%’ rggﬁécgﬂ genera]l procedure for
3-(6-(2-gre bmmww rmwm@wrara%«syd: car banoyl ) pi peri di ne-

1-car boxyl ate (7.0 in 50 mM of nethanol was added 10% pal | adi um
hydr oxi de (1.59) N o~ NN 07
Cl Cl
15

To a solution of 2-Methoxypheny! boronic acid (10.0 g, 66.1 mmol) in THF (100 ml) and
water (40 ml) 4,6 dichloropyrimidine (10.1 g, 67.8 mmol) was added. Palladium
diacetate (750 mg, 3.30 mmol) and PPhs (1.76 g, 6.70 mmol) and sodium carbonate
(21.3 g, 201 mmol) were added to reaction mixture at 0°C. The reaction mixture was
20 stirred at room temperature overnight, reaction monitor by TLC. After completion of
reaction, the reaction mixture was concentrated under reduced pressure. The residue
was extracted with ethyl acetate and water. The organic layer was separated, washed
with brine, dried (Na2S0O4) and concentrated. The obtained crude residue purified
through silica gel column chromatography eluting with 30% ethyl acetate in hexane to
25 provide compound 9.0g (61.9%) of the expected product.



under an atnosphere of nitrogen and the m xture was stirred at room
tenperature under 20 an atnosphere of hydrogen for 8 h. The reaction
m xt ure through celite and the solvent wa

The obt ai neé“ol)s}/ B%g was taken in diethyl ether, sti rrZP ?ﬁﬁ{s%tﬁfﬂs
washed with diethyl ether and dried under vacuum to obtain Example 1
as a white solid (3.5 g, yield: 72%. 9H NVR (DVBO-d6) 8= 11.10 (1H,
s), 8.95 (1H, s), 8.67 (1H, s), 7.84 (1H, d, J =10 25 Hz), 7.48
(1H, dd), 7.20-7.04 (2H, m, 3.98 (3H, s), 3.06-2.56 (5H, m,
1.96-1.32 (4H, m; M5 (mz) = 312.9 (MtH); np: 210-213C, Anal yti cal
purity: 95.5% Chiral purity [ RF91.62% and S = 8.37%. WO

2009/ 047359PCT/ EP2008/ 063715 91 Exanpl e 2:

N- ( 6- ( 5-Wethads 2- net hoxyphenyl ) pyri mi di n- 4-yl ) pi peri di ne- 3-

car boxa FA. Pre t|o of the precursor

3-[6- (5%%‘%; &?e?‘ﬂ@)?{}ﬁ nyl) pyri m di n-4-yl car banoy1] -
pi peri di ne- 1-eaxboxylic acid benzyl ester. 5To a sqluti
5-fl uoro- 2- thq yph nyl boronic aC|d (0.20 g, 1.1jjmmol

of THE ag&b 1: 1), benB§PC X
3-(6-chl pyri m d n-4qyl carb rng%c?}jgl P& r| d| ne- 1- Rcar Hoxyl ate . g,
1.0 mol ) was adde 0C f ol % adl um acetate (12 >8. 054

mol ), PPI-13 (81 ng, 6. 12 mmol) and saturat ed solution of sodiu
b te.(2 ...Ih ti t tl

Conper at TP GPlosigB2 i Fk A0 Blofiisd ¥ enndsish it SOBD setpapic peid

was wasROO@H (M efhand a@ecb;ﬁ@f dryIBMRGv EaUBCIvRaRd stiveed eiidoat tepthaerbtube (or

et hyl etate, the or ers were combi ned, washed with brjne
i o0 arPARGBbieATELIon e . T6H He@ics iars AePorPiRa B e Tt acilorido

puri fi edyiguoieRl iHBEhy @mg}m\ogﬁ Eaamher hngsmaaaé@é?ﬁé Phikiire BF8ALA(4 eb) and

as eluent, to provid

3- [ 6- ( 5-NElad34- @)n@ﬂﬁo&%ﬁéi‘imtbwspmtl@m@f acrsdlqt@rw@rﬁgde]d Popwisedit meom
é . L9canfon¥ldiGre@dhe RERH mBRGR wad s6PE il P24 afk YBhEh MtdTb¥EddsCor

3- [ 6- ( 5-dodium dicrimetate splutibenyhé -ooganicdajien-whsydepsardatedarid thei gpreods neyer

and 200PFEA i D6y e SE AN SOigBN i okl g Byl St ealyel wil heter

over ni ghindutiey, (ﬂﬁda(NHQSQEI)?é@d @Bntfefdrfa@egﬁm vddiRNtd & cv@fe fdsidury. the residue
through a celite bed wh was  washed nmet hanol . The filtrates

ver e evdﬂﬁ%{%t%%?'tﬁ%@ﬁ%aweeys%/ﬂf%@ iselale ihedupg cemParAd.
chrqmat ography to give 0.125 g of the desired product along with a
nonseparabl e inpuri Further purification by preparative HPLC gave
2 ng (yildetrodn2: guip M%/TW{ESTL( sodRling) o- 2-

25met hoxyphepyl ) pyri m di n-4-yl) pi peri di ne- 3- ca,r,Qoxam/de as TEA salt.
1H NMR (400 MHE, O-d5 and, D20): 8 1.6- my2H 1.75-1.9 (m
1H), 2- 20 3.15-3.2 (m
1H), 3.3-3.35 ( 3uBU brsipTBBHEA 7. 1- 7. 2H(m 1 .35-7.4 (m
1H), 7.6-7.7 (m , 8.8 (B§Mo , 8.9 (s, 1H); M Fz): 331 (M+H).
VO 2009/ 04735%PCT/ EP2008/ 063715 %92 Exanpl e 3:

car boxaIBER Grsaipven Srd BhdsPhiing G areim B ded RESEH T eq) in Do or
3- [ 6- (2-AdNuani@® strré@ Fdrors 20 e RYA Ja- sudlddriubieN HATU 6RHBIIPYILEq) was added and

pi peri di ne-1-carboxylic acid benzyl ester._ _5To a sol ution of

2- f 20or 0% MidUFOWABIRMAGed WP gen & 1D (n.2Theyreaction wiasis) was Strred et (eqn
of THF andp¥@hse tﬁlga Bbar %/?I&t)o ensue - Amine A (JI n%)»{ s added, th mixture purged

3-(6-chl oro pyrimdi n-4- car am)y - pi peri - car |c acl
benzyl egaisrfot 003BiInENdthed hestdd aindd-18dW2 o sealeCithel foo\’A’ed‘I &)y The reaction

P urat SRS WS cobfed Bne okoBER br. 28 o it 08 o PhACABY), of egriative

TLC/HPLC afforded the pure compounds.

28-3_0_R(58i_zu). 3. Or ;L

25



15yl car bam)yl] - pi peridi ne-1-carboxylic acid benzyl ester. Preparation
of Exanple 3 A m xture of

316- (2-f 1 ugy, oxy- phenyl) - pyr| m di n- 4-yl car banoyl

carboxylic aC| %‘g‘gngyl ester (0.3 g, 0 6 mol ), et han M}?ﬁ%zﬁds@ﬁa
20% pal | adi um 20 hydroxi de (0.12 g, ﬁ/ ww) was stirred overni ght
under an atnosphere of hydrogen. Then % was filtered through a
celite bed which was washed with nethanol. The filtrates were
evapor at ed under reduced pressure and purified by colum

chromat ography to give 0.2 g (93.8%yield) of the desired product
along with a nonseparable inpurity. Further purification by
preparative HPLC gave 2 ng (yield: 0.9% of N-(6-(2-fluoro-6-

25met hoxyphenyl ) pyri mi di n 4-yl) pi peri di ne- 3-car boxam de as TFA salt.
1H NWVR (400 MHz, DMBO-d6 and D20): 8= 1.6-1.7 (m 2H), 1.75-1.8 (m
2H), 2- 2MetKod 32Mjg cfBo@aBely! denjvad® B)3.3-3.35 (m 1H), 3.6 (s, 3H)
6.8-6.9 (m 1H), 6 95-7.0 A{m 1H), 7.4-7.5 (m 1H), 8.1 (s, _J1H),
(s, 1H); M z 311 (fHH) . V\02009/047359PCT/EP20 /0
Exanpl e d ot R-YH F %
N-(6-(2,6-di hoxyphe pyri m di n-4- |per|d ne- - cgf boxam
TFA Prepar atl on of "t he¥pecur sor@se o neat SC]’R"P

3-[6-(2, 6-di net ho>éy phenyl')_ pyr irE Al¥ wetefocyelicc ar banoy 1] -

pi peri di ne- 1- carbdxylic acid benzyl ester. 5To a sol ution of

2, 6- di mesmeymidesil deeivatiiec RaeH ég;e 00/ ¢, Bed) art)ori Witld 2reytofr got@sium

di met hoxyel hanel vatel (9 T vt AAOME, and 1 sirRe. fr 06 oxd) Ul &f the

benzyl Qﬂﬂ&ba&&yﬁ@eﬂlat@e%m weg NQQHDN’IP'W%%M and the whole mixture
tetraki s(tri phenyl phospi ne) aIadm%%ﬂéOlS .13 mol ) and

sat ur at edireglaire@n tempgemtaiesionat 88:85mhios 2(-8 W The n&e@tla@a@xwﬁ]was diluted
m Xty e 0

terrp?r at%@g eg(n%gs’feqY%er eﬁg E%?J& W'Eﬂe]f\(él??)’el %Jegat‘élasr vva V\ggﬁ%% Wa? hthen
et hyl ac&maealveThwaatqe@wm Watyerbmvees deued r(bles%d; ) varchcartceptrateddabatreness in

t he organi.c ers re copbin th bri

and evanBripelie et SaRiangs es mbieded e Prber A Tie FAS Ramiee
by col urpure omaLiags.aphy, using hexane/ et hyl acetate (4:1) as eluent,
to provide 0.80 g (yi eld: 53% of 3-[6-(2,6- 15d i nethoxy-ph
enyl)-pyrimid in-4-ylcarbanoyl kp iperid ine-1-carboxylic acid benzyl
esters. eyl OR Bic 0@ réadin@famRies)i el d: 0.2%

Ani xt ur eof 3-[ 6- (2, 6- di met h xy phenyl) - pyri m di n- 4-yl car banoy11- pi peri
dine-1 - 2q#arpoxydfc acid benzyl ester (800 ng, ol. 68 ), o

met hanol (7] m | and] 20% pal | adi u (Ig,,\(]qirom de (400 0% W w)
stirred gver r an al—ms-lg%ape_gi-»hydrog }l] e 3

filtered through i te beddmbighxammosashed wi t hHmet hanol | Jh
filtrates were_ ev ted under cegaged pressure and purifie

col um chromat%graphy to gi ve 120-digranf the desired product al ong
W|tha able inmpurjt Spurjfication by preparative
HPLC gav'é tr@ E?@ 'B'Fe'bi'FEmSPBI'Wép%' g%i&&f H‘Oéég ér’aFGaqdf%% a mixture of amide
di et ho ) I

i et d6>ﬁ§]cghg%1 quléhbr@ gu @q?lwbér fd %xaﬁe TrFé cﬁr? sbale@l"ﬂub%nﬁ‘tﬂﬂgé\d'%th
2 8 3 0 argen o) 15 eim- @equmrﬁarb;wateéﬂm:ang aﬁtpim 1 th@l‘Ze qu midem)and

o (i T Ut (e ooP e a6l i AutsBe! s mferh Boa0 I g o blre

andb6 MegsGth(a-ﬁ hmtdfd)aymmf for [By+ 6, dieford -cpb)ings tcoramn pamlaemneesﬁ was then
t t T t

o T Sl TR 4PN ST T e o

n) was vagaed Wil Waletr; bAndg, dried® AN#9T).,) anﬂ%n@bﬂﬁﬁﬁeﬂ% BessOin3hdlb, The

2.3 mmol ) . 5 under ice cool ed condition, then it was allowed to stir
résidue so obtained was subjected to preparative TLC/HPLC to afford the pure

25 compounds.



10 mM), and then with brine, dried (Na2SO4), evaporated under reduced
pressure. Final purification was done by col um chromat ography using
flash sili % nmet hanol / DCM provided 78 ng (vyi

t he desi reg%prgdé?]‘?:%g Separation of the racemc m %&IEQZZ@%?;]D
N (6- (2- met hoxyphenyl ) pyrim din-4-yl)-6- 15

oxopi peri di ne-3-carboxam de to the Exanples 5 and 6 Exanples 5 and 6
were separated into the enantioners by purification with chiral HPLC
starting from82.5 ng of the racemate yielding 40 ng of each

enant i ongrethod i5; | @iahSubdie cBBAMRAth thepérsﬁﬁb@érbﬂl@ a8k NerReineCebMERponding
250 x 50 nm CHI RALPAK(r) AD-H 5 pm Mobile phase:

20hept andeorrstidiaekt hyl ami ne: 70/ 30/0.1; Flow rate: 120 m/min;
Detection: W 325 npi, Tenper at ur " 2 Anal yti cal mét hode\\' Col um"l:

250 x 4.6 mm RALPAK(r) IB 5 p bi |l e phase:

hept ane/ Bt ' ai ne: (1§ 1; Flg ow‘?gj& '
Det ecti on: | DAD 280 nm Tenperat ure: C 25Exa X
MHz, CD30D)™"5=2.02-2.08 (m 1H), 2.12-2.20 (m

(m
2H), 2. 91?o§sQ>RJt6Fﬂoleré bor%n?cGac?rd 5425rﬁ1m3 in admiRfuré f TgllF')and7thYer((S ml 1 1),
1H. 7.15 (d, 1H), 7.47 (t, 1H . 7 i) . 8.66

1H): 5VB §-algro- pm@(nﬁﬁﬁoarm@yl &ndm)(m]mmiaw& aé@@d ﬁbpmd@]lywea toy

%ﬁ h\/g rbdaglg@wﬁ‘z-/%c%%% 6?‘%5@%3{?}3253@30@2 Orﬂﬁwﬂ_)') Qﬁdz 1%&&%3%9 %%ﬁ?ff%ﬁ;%fesgdlum

2 40 2 mchnate 22-|)ml)ZTQQr&c@lzn(rmxturel)waSBstﬁﬁetﬂaSﬂoc(nntemH)acat@e%r(3@ h and

8 3& r% |1te%|q% fhr@( ﬂi(c%ltelg%wwgag I!\ﬁ%%? A{V[tr‘/\éh@fjac&wg 'GqugeSdus

2009/ 04730&ReEd ERPANEd Oﬁﬁ7ell5yl Qﬁ:etaté&ﬁem”rgarﬁ[é\ﬂ‘@eﬁ vend c@mbrmdelrv)ashéd with

18.5 m 9.0 03-,207C,

M(éo(zrh{&ﬂehgﬂé%ﬂ@%(?‘é RaPReaes Pnd 8L tegyPRpressul J erans geodust ws
Exanpl e J:eraé 53y B810@! aREmRseRashy) Lisingy Nsiémﬁetﬂw £bé‘aﬁé' 5‘4 @n@ht 4tla %rovide
purified by flash col um chronat ography over silica gel

mesh) usihﬁ@ufﬁapmhéll (0-10% in chloroform 1H NVR (400 M—lz CD30D)

5 = 2.69-2.73 (m 21-1), 3.31 (s, 31-1), 3.43-3.49 (m 31-1),
3.50-3.53 (m 2H), 3.75 (dd, 1H), 3.82 (t, 1H), 3.91 (s, 3H), 7.10
(td, 1HMethotl6: ((dt;a dagyotetiion aopallashurtiimydicdjde dndes hiydaget idfmoSohide) d,
1H), 8.89 (d, 1 Ns(mrz) 371 (MrH); HPLC (A = 214 nm [AD: rt

12.0 mn 990 Ie 8:
N-(6(2- pyrlmdln- 4-y1) - 1- met hyl - 5- oxopyrrol i di ne- 3-
carb xa 0 15Exarm| e 8 was syn[g{he5| zed according to Method 4 in a

yi el} 1% purified by flash col um chromat ography over silica gel
(200- 400Fcrms¢t)lutlm1 n@thmﬂbarmbte@@dl@@ﬁpomnd:mm)mhok)nn 5[]—|nNNR raéthandHuas
CD30D) :

(d,,2H ., 3H 45-3.53
G+ O ) 205 A0 halim mveade 4F'50) ShdefanSeaaspneie oh Tyipouey Bag e
Hz, 1H, mlﬁﬂjré@ab@twreﬁ@t,roamjtgmbdvat&é-tﬁ'\d?er|E|Zl at%séherb@f’h?&bbgéh)fors h. The
7.49-7.54 (m 1H, Met hox 75 (dd, 3J ,

Met hoxy TRGtiong Mixjufey was Yierei fough. pelitey Angti the nsolygnt waggevaporajed. The
H Byri er?éﬁ‘eg\h')lxtuP@m/agftéQen e dietV Blher Slirfed, Aiteretl ddfed LN diefyl ether

11.3 mn
1- et hy| -and(diedunder vagyyrh dopbjaiy thertriide-proguot, hiok oyas purifiedi mepr@parative

car boxam ¢euip) ¢

Method 7: (via deprotection under acid conditions by means of HC/)

0O
R
)(o)Lr;rR — . HCl HE'
25 R’
To a solution of the Boc-protected compound (1 mmol) in 20 ml of 1, 4-dioxane was

added a solution of HCI in 1, 4-dioxane (4 M, 20 ml) at room temperature and the



Exanpl e 9 was synt hesi zed according to Method 4 in a yield of 56.7%
purified by flash col um chromat ography over silica gel (200-400

nmesh) u5| ng, (0-10%9 in chloroform 301H NWVR (

CD30D) ff?f@m%%g (m 31-1, CH2-CH3), 2.71 (d, 3J= W"zﬁ’mm

CHZ-CHB) 3 30-3.33 (m 2H, CH2-CH), 3 42 3.52 (m 1H, CH2-CH),

3.66-3.76 (m 2H, CH2-CH), 3.90 (d, SI—T3 0-CH3), 7.07-7.12 (m 1H,

Met hoxy-Ar), 7.19 (d, 3.1=8.3 Hz, 1H, WO

2009/ 047359PCT/ EP2008/ 063715 96 Met hoxy-Ar), 7.49-7.54 (m 1H,

?/gt hgx)ll rﬁrb&éure7w5§ stifteld rfarr]n 3(§h gAfE?r) trﬁ's]ﬂ"i'e gollviént 44'5‘5 é%afziﬁﬁfé’d A% )give3 thd crude
) I ! d,

Pyri m di #ming; hyﬂ@tﬂﬂiﬁr% satiawh(chmegs puﬂﬂ@ciqyﬁprepar@hveuﬂC[waC rt 12.4

mn (99% . 5Exanple 10:

N (6-(5-fluoro-2-met hoxyphenyl ) pyrim di n-4-yl)cycl opropane-1, 1-

di car box#etiel Ex@aigohecctiGnwgdridaint hesi zed according to Met hod 4,

purified by preparative HPLC using Sunfiye QL8 colum (250 x 50mm

10p) Mobil'¢ phase: 0.4% frmm, cAmH d (aq) AcN (50:50) and flow rate:

118rrfL/m|Q 7 2101:Nm 0 Mni PRBO- d6): 8= 12.58 (s, 1H),

8935(5 872(5 1H), 7.73-7.70 (ddH 1H), 7.52 (s, br., 1H),

anf) ﬁw%%'ﬁmg Hﬁ%ﬂr 12 W%E')a[jg%j 36 o {tirrgdidng éco?{cbéé%;t;ic%jsf‘\ﬁ of

190C. the chmid &cid 11.3 mmol) |n dry THF (4 ml). CAIBE 178 m 170 ul, 1.3 mmol) was
N-(6-(5-f] uoro-2-met hoxypheny ¥r|md|n4 tetrahydro- -

15 0Xo- 13%99WPBVﬁ?d&ﬂPhéUFB'DEJP'b R AP dBPRIRAR earmroev(és3 gynelhés dve GHF (2

d
120 5. C10) Sy madebafis REGHREGE SERCH £, e Wit le ([P o
AcN 1035:v&81n &ndodmoemperaiured e adlventl MasivRapaGtedidr vaQRCERY: the-otgtained

(s, 1H),

7 16-7. ﬁg EJH(? vﬁ% dlg‘,gp)lggg é’§ gg\(yi r%c&{?)f_ﬁ (?%Zrﬁh (\ggs??a)qglﬂé 1§gwa§ﬁgﬁ aqueous
2.97(t, NEMHICOR. vedtef dnd Bhihe (ﬂm‘i’ﬁeﬂwﬂﬂnﬁg}st@ﬁ)and@irlﬁﬂ over Nat80.. Mite(r iftzXion
?éggm():vgl_%é sol—lvent \Xlas evaporat%d quA ]‘ ?‘educed p?essure r"I'he crud/?e co%oung was purified
1-sec-b sihitabfe EFoRRitbSYIMB eMsthodyr i m di n-4-y1) - 5- oxopyrrol i di ne3-c
ar boxam de Exanple 12 was synthesized according to Method 4 in a
yielld of 36.2% purified by flash colum chronatography over silica

gel ( 1H NMVR (400
co%%@d?g%edéar gcmﬁ@”@ ﬁ?“’oﬁ'ﬁfnﬁ%ﬁgﬁé@ﬁ%%@) 1.15
06Hz 3H, CH CH3), 1.48-1.59(m 2H, CL12-CHB), 271275
m 2H QC%M,R:(Q;_).,.P, 42A3H82 (m 1H, CH-C(0)), 3.55-3.70 (m 2H,
N- CH?) | § 3H, 0-CH3), 399-4.06 (m 1H, CHN), 7.10 (td,
3175Hz4 0.8 Hz, 1H, Methoxy-Ar), 7.18 (d, 3J=8.3 Hz, 1H, WO
2009/ 047r3>5@§1§ﬁﬁmﬁPaﬂma/mﬁfsﬁrbﬁe&e7d b&mb@m)d ) Mol Br 7 sHAll eamouhtbf DCM was

?/l;:t hiﬁy ‘)3 g rﬁ7m7'§tu %Jﬁééngl_E i Pf)r Frﬁisdﬁﬁ’ﬂ”%‘?') '\V(,E;gggtg r %g‘gat room

(Mt hkfelsfure b’é?érenﬂﬁb dofNlanits Weré:?er%o%d‘ uhéQrOP@ducéd %’&&l’@ e resulted
N- (6- ( 2- met hoxyphen bpél‘l m di n- 4- 0- 1- ( 3- met hoxypr opyl)

oxopyr r 6esiduhwas pudieb Ry preparEven@HE Caas synt hesi zed according to
Method 4 in a yield of 44.3% purified by flash colum chromat ography
over silica gel (200-400 nesh) using nmethanol (0-10% in chloroform

101H NMVRI¢thoa MAifvia GR3@IQEpnalisn Ily ﬁi@,*a(zquaf RadepNg Hz, 2H,

Cl-12-di 2- qlgz) 2.68-2.72 (m 3.29 (s, 3H, CH3), 3.31-3.50
(m 5H, . 65-3 75 (m 2 3 88 (s, 31-1, 0-CH3), 7.05 (t,
3J=7.5 H, Met 133=8.3 Hz, 1H, Methoxy-Ar),

7.42-7. 1H, Met hoxy Ar)\ (dd 3J=7.9 Hz, 4J=2.1 Hz, 1H,
Met hoxy- Ar), & 66 (s, 1H, Pyrlmdl *Ar), 8.82 (s, 1H, Pyrimdin-Ar);
MBS @81 z)To B86lufidfr bf the-RIte-dekivativd 42 mmol) in 10 ml of methanol was added Raney-

Nickel (0.2 g) under an atmosphere of nitrogen and the mixture was stirred at room

temperature under an atmosphere of hydrogen for 8 h. The reaction mixture was filtered



15nm [A]): rt 11.1 min (96.2% . Exanple 14:

N (6- (4-fluoro-2-met hoxyphenyl ) pyrim di n-4-yl)-6-oxopi peri di ne- 3-

car boxam d @m 14 was synt hesi zed according to I\/btlt}%c)E

yield of %O% purl fied by 20 flash col unm chronat ograp y%eldez%ﬁﬁb
silica gel (200-400 mesh) using nethangl (0-10% in chloroform

foll owed by preparative HPLC using LUNR C18(2) 100A colum (250 x

21.2 mm 10p), Mobile phase: 0.1% TFA (aq): gradient AcN water

(40/60) at t = 0 mn to AcN-water (95/5) within 45 min, flowrate: 6
Eﬂlg g:)/()” @L@W ééirte%ﬁ'@ (hM” %lver'ﬂp&vgs(e%apo%éld Nhe [Bldined miRufe Wdd taken in
N- ( 6- (2- @eﬂﬁwk&&%nﬁhﬂ%rﬁn&eﬂ nwashyed) with gsietbiyp ettiedianst dried andex aatulen to

puri 11 e e SRR ShAR WAEE s Mok b?f‘i%?@%.aﬁéc@%’eﬁ‘*k 00 400

mesh) using nethanol (O- 10% in 30 chI oroform followed

by
pr epar at H 18 250 x 21.2 mm 10p),
Mobi IPe dkﬁ@@f J67C1(u/aﬁ92(f°t7 it ‘%(;{5% %&M&é”g# (40/60) at t = 0 mn
to AcN-water (95%5) within 45 mn, flowrate: 6 mM/mn. WO
2009/ 047359PCTI£P2008/ 063715 98 M5 (nfz): 341 (M+H); HPLC (A = 214
nm [B])jnlt 10 mn(‘9§70/() mp: 117C. Exanpl e 16:
N-(6-(2-& I Oéﬁg &';uoro@hé{WI)pyrl m di n- 4-yl) - 6- oxopi peri di ne- 3-
car boxam de anpl e 16 wis synt hesi zed according to Method 2 in a
yi el d of d f @ r r
gel (2001-048(])5{9I rruets bfjfshl%n%mrﬁeet aﬁ@q&g éHqB\J/?h (Qrmﬁ@gr@%?wf orﬂo{'\/\%ga&gyed
pr epar atmeﬁbaﬁiﬁ!ﬂﬂfonsh olyjotitiNA 1 OBS (ol L @0 A°Col Aften §tiEiay x‘oQBintimnal A.8phr, the

I\/bbile % T t 40/ 60).. at _t m_n
Vo Aok nagan Guhd W ftfea slhihyies i LT L watRef Wirllaier 2nd o8 s
?é)5(9 1():\/I+H)il7pdrlﬂtz@hﬁn‘g steglldndharied Blgr NaiSCL1 ARentiltraion (8o vent: walDé@porated
anpl e

N-(gp (5-Yd56r BRBichRE: IRESSTRNy TSy FIURP diSRmROYN]. 6vask oBiiied divhe? 3. suitable
car boxamghesmatogfathiPnethbd. Wwas synt hesi zed according to Method 2 in a
yield of 5.5% purified by 15preparative HPLC using Zodi acsi |
120-5-C18 colum (250 x 32 mm 10p), Mobile phase: 0.01M NH40Ac (aq):

N4 %ﬁ)@"‘%ff‘ﬁ“f“‘fé&bﬁ@f”aﬁé%%fe%%‘f%@?MQS’ (38 ik 7 50

(s, 1), 7.36-7.32 (m 1H), 7.25- m, 1 87&2(3H) 3.27
(merged with solvent, - 2H), 2.93[-2.§6 ( 1 24 2.18 (m 2H),

2.01 (m , 189(mNEH)DCh20 }\l 4 C (A =214 nm
(A1) rill 11]a niO( 9795 TP 245C. Exanpl eHL8;

N-(6-(5- ora=2- met hoxyphenyl ) pyrimdi n-4-y1l)-5-0 rolidi ne- 3-

car boxam de Exanple 18 was synt hesi zed according to thod 2 in a
yielld of 11.7% purified by 25preparative TLC using §ilica gel

(GF254) thubm B9 aMédbgﬁ%tBE(Qthﬁl)qh|t(§lﬁ@iﬁ@(‘m mivAVBdé @ siwmon of the
CD30D): 3=8.86 (s, Hz ] 65-7 (dd, 1H), 14
(m 2H amgng {1 pynolgpq) oll@npz(z;gmg@t Zhy resuiting guggre( Was @ﬁptedwg a sealed
(M z): e &MED-140%for 66 - Tk HreBBlord Mbkure’ Wad B Red With( AN Acetd® (10 mi),

222C.

washed with water and brine (5 ml per washing step) and dried over Na;SO,. After
20 filtration the solvent was evaporated under reduced pressure. The crude compound was
purified by a suitable chromatographic method.

Synthesis of the examples
Example 1: (3R)-N-(6-(2-methoxyphenyl)pyrimidin-4-yl)-N-methylpiperidine-3-
carboxamide



WO 2009/ 047359PCT/ EP2008/ 063715 99 Exanpl e 19:

N (6-(5-fluoro-2-met hoxyphenyl ) pyrimdin-4-yl)-2, 6-di oxopi peri di ne4-c
ar boxam dewlgapa ;539 was synt hesi zed according to Met N Ep2bdd/083715
yield of 3.5% purified initially by flash colum chromatograpﬁy over
silica gel (100-200 nesh) using 0-4% Hin 5 chloroformand further
by preparative HPLC using Kromasil C18 (250 x 30mm 10p) col um.

Mobi | e phase: 0.01M NH40Ac in AcN. AcN(70:30) and flow rate: 42nl/ mn
A =210 nm 1H NWR (400 MHz, DMSO-d5): 5= 11.12 (s, 1H), 10.78 (s,
1H), 8. %r Sratrbh‘) oB. 7fhe(S ré¢d)rsor7 -behByl ( da,(64PImethoRybhén rm1|d|n4
1H), 7. 24e(7) 20 (m I-g p , 3H)7(R-)3 3%5/ 3.33 i(O( Egp ?gp)(

(m  4H) ;Yleasbamgyipipena m%ﬁn%rbowﬁie (A =214 nm [AD. rt 12.0 nin

(96% 160C. Ex
N (o 5B acobitinas o ety Phe Iy aidhs 4-amine 45 800,26 8rigptldn 60 mi of
car boxam s 155+ 3ABP LOrARISTBTANREL CAFSY A0 ARAPIIBHC b obe

yield of 12.4% purified um frat ogr a over SI
gel (loGripemtintsarid aBlorige (3.20%, @8Hymmateiperpared frpat Nellunipecstinic acid and

1y e S8 WleriacRiatlise g Rpftlidrierdtibs. The'edebiio Myute i £ A A%na

3H)2142 MadHed Wit wazr 2Baodgan(omay@Has Qde‘v’Bteﬁtrﬂﬂéd (RSB A Vah conBbrifratéd.
= n

R (o (5 ineliainsd civdho tEiEnyeS Byste tronah a0 oL icsee) siBg it 25% ethy

di car boxa%@’céié it amekenal tya ré\M@éh R)-BEszyRC diengethex irhidire4-yl-
yield of 7.3% purified by ? gr ati veWHgE(ICBJ usi ng LW%%%FZ) 100X

col Ufn (caskamOy Jpiperidine- 1@@Ib° &5 gnyish 68%106 TFA (aq): gradi ent
ACN-vat er (40/60) at t O mnto AcNNwater (95/5) within 45 mn,
£l flowrat 5i-NBIR(CRIGH) 5218 881 I 46h BVFE (1 HOMEIOB @9) (1Hs bs), 17.89 (1H5¢d), 4547435

3327, o gt i PARING Rrgh S70e, T 4,0 BTN Labiade Lo 5 99, 0m

1H, Met F)x$4A:3.17 12B7 i) B.082:82. B Hizm),42.60-274 H11H 1 hh), wertaqoxsg (AH) m); MS
8.63 (d, ?& 48_{\’52 1H, Pyrimdin-Ar), 8. 90 (d, 5J=1.2 Hz, 1H,
Pyrlmd|W (mz): 313 (MtH); HPLC (A = 214 nm | ])
90% V\O 2009/ 047359PCT/ EP2008/ 063715 100 Exanple 22:
(S) ert-butyl 2-(6-(2-nmethoxyphenyl)pyrim din-4-

yl car ba rrol ne-1-c rboxyl ate Exanpl e 22 was synt hesi zed
accor di degg %ﬂéﬁamnea yield of 55.8% purified by flash col um

chr omat qgy §F§&Yut%ﬁe<5f @lﬂe@@gg@i (6 (Z%tﬂ&@pﬁsﬁﬁ fyﬁﬁmg-z;ngtdmmhoﬁjb Bdé? @ine-

in 5chl oroform

1.89-1. gecqrhpxséﬂe @029) In26QLml of B"@“(aﬁd I\HS agdzyﬂ > paliadiug fygroxigie 159)

21 o Mgy Bpri oo e P Bk e
Met nﬁxy-ahretmo%pﬁﬁebfzt(’yd(agen]fbr 8Ibbﬂhe_>rga¢tgo)1 mixi 8O wes, fittered thtéligh celite and
Iy Py % PG ot SyaPistocs Dy oblang M Yas ok et yEpirer; e,
13. 1 m miteADWashed with diethyl ether and dried under vacuum to obtain Example 1 as a
white solid (3.5 g, yield: 72%).
'H-NMR: (DMSO-ds) 8= 11.10 (1H, s), 8.95 (1H, s), 8.67 (1H, s), 7.84 (1H, d, J = 10
25 Hz), 7.48 (1H, dd), 7.20-7.04 (2H, m), 3.98 (3H, s), 3.06-2.56 (5H, m), 1.96-1.32 (4H,
m); MS (m/z) = 312.9 (M+H); mp: 210-213°C; Analytical purity: 25.5%; Chiral purity [
R=91.62% and S = 8.37%].

rt68
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Exanpl e 23:
(2S)-N-(6-(2-net hoxyphenyl ) pyri m di n-4-yl)pyrrolidine-2-carboxam de *
HCl  15Exang) synt hesi zed according to Method 7 } 1 of
95% purifi é)? ??Owashl ng with ethyl ether. 1H NVR (400 mﬁpzﬁ:@?gﬁm
= 2.08-2.14 (m 2H, CH2), 2.14-2.25 (nb 1H, CH2), 2.53- 2.63 (m 1H,
CH2), 3.38-3.52 (m 2H, CH2), 3.95 (s, %H CH3), 4.62 (dd, 3,1=8.7
Hz, 3,1=6.6 Hz, 1H, CHCH2), 7.19 (td, 3J=7.5 Hz, 4J=0.8 Hz, 1H,
Met hoxy-Ar), 7.27 (d, 20 3.1=8.3 Hz, 1H, Methoxy-Ar), 7.62-7.67 (m
1H, Met hexample 2: 7N &-(§-Hidorsg-2nheth hédyBpyrilidin lgﬁiemﬁﬂe-ét%

B & 8P .y%y(d, 534:{.) Hz, 1H,

8.75 (d, 5J=1.2 1H, Pyrimdin- Ar)
Pyrlmdlfﬁarhpfanm@tﬁfﬂ 299 (M+H) ; HPLC(A— 214 nm [A]): it 8.1
mn (96/@

N (6 (o eeRBRoR SHICPAEAERn 3R % o o1y Breulbmgaridin o/ sprogont

car boxamlnerldj‘jxar‘rﬂ:laebMI|wa51dst;enlzblle®teled accor ding to Method 2 in a

yi el 50/ rif by 1l | u chr.omat o ver i.lica

vel 200 BB o iy s BRI BT SRR G ST b T de Bgure
pr epar atofv'El-IHI%l:ﬁ waterg(BLrthAI @,8@@&9%0@@@@@@5@4 ylca&)aimdwplpb@iﬂhe 1-
Mobi | e phase: adi ent . AcN- wat er

o 30Acﬁ%’%’#at?é%)ﬁ§)g A6 o sanpaded LR Etigwe b natbim esetaAT2 o,

359 (MrH) &API%;%‘!‘] 01112] %mdlfarﬂcps&ufﬂtéb 6812660 of IBdiugresroon M@ (2
2009/ 047359PCT/ EP2008/ 063 101 Exanp

N- ( 6- (4-l) uEh@:Qacit@@pm@ﬁUﬁywﬁ% rwmpwﬁt rmcnhtem@eﬁtuae dxopP peandithen fitered
h h
CoL Y gl ARl B34 S \GaREn RCAR! AL N e gfy wes

col um (Gﬁ(ﬁ@cbedamtmeﬁmt acHMi)a thm]hgarmc m{mwerwcdr%‘rﬁéd, \@asr)ed \gltratilnrmaqtdrled
AcN-wat er_ (40/ 60 to AcN

ter
row racnd &varaief urige” Apd5d opsSi e brbe Trabudl yds hyifed s colypn
11.8 m rbh(drﬁ@%rapm, uélﬂu@%exane/et@mme g@ i1) as eluent, to prowde 0.31 g (yield:
N-(6-(5-f|u -2-15s0Q oxyphen 2 rimdin-4- m) 60xo erldlneg
10 carb npf '1'/& %‘ﬁ *ﬁ%&.pb@ay'&@w% G- YHQ?" AYlPiperiding-1-
yi eli@ Ofcal&xz/ﬁ/e a@iHrUehkﬂCbszé/r preparative HPLC using LUNA C18(2) 100A
colum (250 Op), Mobile phase: 0.1% TFA (aq): gradient

AcN- wat er (40/60) at t =0 mnto AcNNwater (95/5) within 45 mn,

fl ow ratﬁéﬁgﬁé%ﬁxgn@mz mz): 373 (MtH); HPLC (A = 214 nm [B] ):

ret 12.2 m 6C. Exanple 27:
N (6- (2 Arelmdw;eprm'ny’i Dﬁpwcﬂuurmmmﬂmb(y{phehyibﬂpmram&Mnmlaamdﬁ] Bpariphe-1-

27 d rd 2 | d_of 1

our i 11 e BPIG AaPabr A et (1eng VBNAMeB BB AT A cosopgladium
21. aomnh am)de m be 52% W)Sﬁas %nﬂr%(cimérr(@q)unc@r ] ﬁmos?ﬁél'ev‘@ft Wdrogen
(40/60) AcN-wat er (95/5) thin 45 nmin

m/mn. T,an(|t(ﬂv§§ fi Itgrgg tbmpgﬁ a eplitesb gwhlg’lwaﬁrwas[hgp)wnqmeﬁmngl ﬁl{h,qe flltrates
(98. 1%

b 6 (Zwr%(te heggﬁé?d?ég/ “t‘magrr Iréﬂcﬂﬁfcfeﬁ%b%éugg rabnz(aj n%lf/ﬁ'ﬂ)ed4b¥1 column chromatography to
25di f | u@hepPriZsl den ﬁleld@ambwo@ucé Esaagrpmth zenmasepwmlaeummew Further

T T L T T T
in asl ométboxyphéhwwﬂnmdm Mzipe@DBED; cdﬂxb;eamdes)s TFA salil. 36, 1.47 (s,
O, terty Bk (4o W2 5SS te and D:0): 5 1.6-1.7 (m, 2H), 1.75-1.9 (m, 1H), 2-2.1 (m,
1H), 2.8-3.0 (m, 2H), 3.0-3.1 (m, 1H), 3.15-3.2 (m, 1H), 3.3-3.35 (m, 1H), 3.8 (s, 3H),
7.1-7.2 (m, 1H), 7.35-7.4 (m, 1H), 7.6-7.7 (m, 1H), 8.8 (s, 1H), 8.9 (s, 1H); MS (m/z):
331 (M+H).
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30 1H, CH2), 2.80-2.90 (m 1H, CH2), 3.80-3.88 (m 2H CH2), 3.91 (s,
3H, CH3), 4.59-4.64, 4.65-4.71 (m 1H, CH CH2), 7.08 (t, 3J=7.5 Hz,
1H, Met hoxy, _ 7 (d, 3J=8.3 Hz, 1H, Methoxy-Ar), 7 -

1H Met hoxé—dz"és’,’“‘%’.sés-rm (m 1H, Methoxy-Ar), 8. 68-8.EF21'7’E‘¥/%B%GHB
2009/ 047359PCT/ EP2008/ 063715 102 (m 14, Pyrimdin-Ar), 8.89 (s, br.,
1H, Pyrimdin-Ar); M5 (mz): 435 (MtH7“HPLC (A = 214 nm [C): rt
16.1 mn (100%. Exanpl e 29:

4, 4-di fluoro-N(6-(2-nethoxyphenyl)pyrimdin-4-yl)pyrrolidine-2- 5
car boxanEgahpld3: EN6P2-AUdPo 6aReXyRRRhYBPYAfTHhY- ridpidigd 7 in
a yield of 93% purified by washing with?geﬁw T Y Aipferidhic (400
VHz, CD3¢aspoxamide*36A2 94 (m 1H, CH2), 3.09-3.21 (m 1H, CH2),

3.88- 3. : 4 : =8,

G+ Gy EPbiBioRAs i phacyisel 3Btz Mtro R Bend el gttt 4 oapptno
Met hoxy - fipgridide-8 Barb®§/li¢ apidHenzikasterncy- Ar), 7.76 (dd, 3.1=7.9 Hz,
43=1.7 1H, Met - Al 8..74 . AH, . iy dipgAr), ..8.89 ,
51-0% &0 =g ol tdtelemetigkybilany] Dotorid meidli 28 oy £1 (o) 3 2 e
[A]): i tof9.THAT and YalY) (6 1l Extatpl _Q—éQthoro-p rimidin-4-ylcarbamoyl)-piperidine-1-
2-am no- N- ( 6- &g nmet hoxyphenyl R)Oy” m di n-4- yqdecycl ohexanecar boxam de*

NCI ExarfAreoxy6c \@Ed Rafteie 855 Ut & A9 T@Akiesda9deh & (iCeifallyyed by

23.1% f i £ihad i i -
513 ot A g o e 8 Mo
gr adi entSOMNMEEHONEED(2D)). Abe reaction mikiure wag siordwéreem (gBpejptutetfar 80 h
45 mign, 4 Pliferef FroiB 2 MRk B widh vl Wasnl b Bty Heetdtd The
[A]): it 10. mn{e4.{}5. I?xanpe :

f" ani no-aduebug 2ayeet Wax yexiractet) wii iathydi acetatey e podavine keyees avdoe camideed,
L R o BT AT P el B e o
et her. Mad piirfed I%Z(ZOKJMN'@HFOMB réphys udihg HERanbAkNy acbtabe @:M) Bs eluent, to
(100% . Exanple 32: tert-butyl _3-(6-(2-nethoxyphenyl)pyrimdin-4- 30
Vi car barRT By d-Shes,! BTGanbE ek bl 3 42 MO TSR G Esig-4-
Lo a4 B ioRhiing 1, Eafodaiichiid biregy BiteR) PEaT 3t g THC US g
20091047359PCT/ EP2008/ 063715 103 phase: 0.1% TFA (aq): gradi ent

Lo r atae PR e PExmbles 1) " 40, (hkip: IPLC (A = 214 nm [A]): rt
19. 0 m rA ( OxiG8) . ofS Befafl-fudB8-6-methbxipphghyl)-pyrimidin-4-ylcarbamoyl]-piperidine-1-
4- (6- (2- et DOXYRREMYLARY sl 4% & 0.6 mmol), methanol (7 ml) and 20% paliadium
20  hydroxide (0.12 g, 50% wiw) was stirred overnight under an atmosphere of hydrogen.
Then it was filtered through a celite bed which was washed with methanol. The filtrates
were evaporated under reduced pressure and purified by column chromatography to
give 0.2 g (93.8% yield) of the desired product along with a nonseparable impurity.
Further purification by preparative HPLC gave 2 mg (yield: 0.9%) of N-(6-(2-fluoro-6-
25  methoxyphenyl)pyrimidin-4-yl)piperidine-3-carboxamide as TFA salt.
'H NMR (400 MHz, DMSO-ds and D20): 8= 1.6-1.7 (m, 2H), 1.75-1.8 (m, 2H), 2-2.1 (m,
2H), 3.0-3.2 (m, 2H), 3.3-3.35 {(m, 1H), 3.6 (s, 3H), 6.8-6.9 (m, 1H), 6.95-7.0 (m, 1H),
7.4-7.5 (m, 1H), 8.1 (s, 1H), 8.9 (s, 1H); MS (m/z): 331 (M+H).
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yl car banmoyl ) cycl ohexyl car bamat e Exanpl e 33 was synt hesi zed according
to Method 2 in a yield of 22% purified by preparative HPLC using
LUNA C18(2 um (250 x 21.2 nm 10p), Mbile PER

TFA (aq): grroé%?gorﬁﬁg\cN- water (40/60) at t = 0 mn to Acl& wat g(r%m 9@%
10within 45 min, flowrate: 6 m/mn. (rrlz) 427 (MtH) ; HPLC(A—
214 nm [A]): rt 18.6 mn (95.3% . Exafrple 34:

4-am no- N- (6- (2- met hoxyphenyl ) pyri m di n-4- yl)cycl ohexanecar boxam de

* HCl 15Exanple 34 was synt hesized according to Method 7 in a yield
of 76. 7°/Eﬁém|‘:)ld 49 NA(&42,Bdinfetivoxiphepyl)p nﬁddiirwxmrperw.nenhc@rbbth.de *
et her. IVBArﬂz 327 NH—i) HPLC (A = 214 nm [A]): rt 9.7 mn
(98.1%. Exanpl e 35:

tert-but 2- X ) _

fl uor opyl?reg’? aglloﬁe dfftﬁclé;r %Eg&gk e8 %ddlﬁlgﬁ%ggﬁ é’l)nzdi%l4 c%aortr)?imog]
t o Met horiparidine-4-caredxylio BcEhengy! Qﬁiﬁ!nfl ed by flash coI um

h l. - (0-.109
o or B & Uk Ae BB RRY o GRS RE R AL (18] B0 SERIRET I F bl o
lco:lr_| )5 9? %g'ethoxyalm)aneﬂva'ﬁﬁ' 12;8 ggl 425),(m(salilor@ﬁdgzimiﬂr;—@@;ééh{gﬁrnbm-pmgﬂdine-1-
CH CH4, &' XVE'Fn aﬁ'dgﬁg@‘r I cesier %éém I%3% W’g—lilz’wafﬂ tho owpy by
7.13 (d, teﬁékl??(tr:ﬁ)HéhK/EphUBplP@) bQH@&lﬁfﬁQ?) @ 14539 704@ rﬁmol)lé’hd BRI sBlution of
7.75-7.81 ( t hox rimdin-

(s, 1H nngtasawra.qarmr)atexénamr)e raﬁﬁlo MJFMG Mfa_sma&ed:aw@ carfw?mthgn it
5 2 637

111 Ror oTRy peSiedho rodii e ?%@é’ﬂé—'%% AOE Efel O WHSTRSE witned

car ngg;wvltl‘ees@l asﬁra’@_rhq)l B;?@qwaeusjaﬁehm&edtraﬁedmdtmgthyb aketabkeydh@ drgamic

Syl ot WElE” Rihesh WrereATRGoping Plfid (88550, Bl QptidiGy under

(Zj—l E230- 239@d|(1cmd ﬂ)HSSﬂHdZ)Theiﬂcrﬁae dodikt(was phtificcHBY, co&ni@cﬂrc&ﬁatbglapbbrl, using
Gt G Mol assiat 54y oo Shenip cpidydes 03 gy WelSE 53l o1 loepc

CH G2 t
1) b e o)kt Bty
4J=1.7 Hz, 1H, Methoxy- Ar) 8.76 (d, 105J=7.9 Hz, 1H, Pyrinidin-Ar),

9.18 (d,peadaratdrBs ExldinpRvai M din-Ar); MBS (mz): 317 (MkH); HPLC (A =
214 nm A5 B B R (100% . Exanple 37:
- N-(6- (5I\fl$tbod06 %lﬂdeﬁﬂf’/xyphenyl)pyrl m di n- 4- yI)pl peri di ne- 2-

S o B S S, 40°  EUAD Rl RS8Ry BB m Rin R dBrigine--
%im?:vﬁ c%?ooa@ﬁc amdnj:i?ngglldfmrfeﬂ\/tﬁdggﬁg?g 168 rgnﬂ)eh@{t%noo?j@? ﬁ% arh%%(é% g%lladlum
e Aol & oS AR e T s ) s, ek sl LR Agtdsniiaie o iverogen.
yl) cycl atexanggamtercarth/Righcdie bB@Q\TF@éI’PW@%\%&hBH Qﬁtﬂfr%@fha%l Eramrfes

38 was synt hesi zed according to Method 2, after isolation and
purifi cél‘fqrérﬂV@W’é’lt%ﬂ updens sgducgd yeesuse andsPyifegale gobynnvehiestatogiaphy to

g'ngl Ceil 8t Iv;]%g 1340 R‘ﬁg% Tthe Hd¥reBr BRALAL a¥dhg TWithUs! Réhstbbtdtfe IRboufi Fhher
25 purn" catlon by preparative HPLC gave 2 mg of piperidine-3-carboxylic acid [6-(2,6-
dimethoxy-phenyl)-pyrimidin-4-yi]-amide as TFA salt.
'H NMR (400 MHz, DMSO-ds and D20): 8 1.6-1.7 (m, 2H), 1.75-1.9 (m, 1H), 2-2.1 (m,
1H), 2.8-3.0 (m, 2H), 3.0-3.1 (m, 1H), 3.15-3.2 (m, 1H), 3.3-3.35 (m, 1H), 3.6 (s, 6H),
6.8 (d, 2H), 7.35-7.5 (m, 1H), 7.9 (s, 1H), 8.9 (s, 1H); MS (m/z): 342 (M+H).
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25 MeOH in chloroform M5 (mz): 345 (MtrH); HPLC (A = 214 nm [AD: rt

9.3 min (98.4%; np: 162C. Exanple 39:

N-(6-(5-fl t hoxyphenyl ) pyri m di n-4-yl)-tetrahy 4-
CE AT el R84

car boxam de |l e 39 was synt hesi zed according to

yield of 39.2% purlfl ed by flash col usg}s chr omat ogr aphy over silica
gel (200-400 nesh) using nethanol (0-10% in chloroform WO

2009/ 047359PCT/ EP2008/ 063715 105 M5 (m z): 332 (M+H); HPLC (A = 214
nm [A]): rt 13.9 mn (100%; np: 155C. Exanple 40:

|\|-(6-(5'E)ké%ﬁgfés2 SfEtah@XY@hem(b)(i?*héﬂ‘ibSlthénM) pyrémRKAR- N@?—B d}ﬁpéﬁdine-&
car boxam de | e 40 was nt hesi zed accor |ng to In a
yield ofcarbosaxmuﬂmrnrepe@tw Oéhepraﬁamwmlwceua ng silica gel (GF254)

2,110 G A ASITE S5 R B B

N- ( 6- ( 5-rl) mmaﬂde@qumanyg)zw nnrrrd:lh—amdyD)PBﬂ\ qmm gpe@ |39| mg-233 rdiol)
el d orinserdge fRsiee £ondBaneheRiiied RindST B St soRm mggrating Prdigmin.

m n (99.W%his ieaclld@d Gixture wdsxadpee tHd:amine A (0.30 g, 1.5 mmol) |n dry DMF
t et rahydro- N- (6- (2- met hoxyphenyQOpyrim di n-4-y1) - 2H pyr an- 4-
car boxarfrBRWISR Asies ioerco@lad Soneifen: The r%@télendnwyreowae»emadﬂezatem 4h at

yi el d ofy 2%)309ﬂ(?terpt%'cfoh?ﬂ%@%h of r%gé{ i ft\’a%s'ipdo(%dﬁjl\ﬁg v&#'\@%a%?z(tgé coRMetely

colum (250 x 21.2 hase: 1% TFA di en
AcN- wat eand(then éoyvasadissolved iniathy @catcate (@0 &), @08 /MBS wastechwals waiter, (2 x 15

f OVY ratrrﬁn) Qra(fﬂslg% QVItE?(QM% (&Hééi) (NSED.) '\/g@poré_t'g&%n%r Tebdéed BlessBle) ‘Final

rt
tetr ahycblmflbiat(cﬁr (ﬁammmmmwwmpychmrdat@grépw) ugihgt fiastpysibee 4gel (10%

Vi el d ofMBNATRaMY Ptk SYGHER ToAFE Thes g MGOEENA CLe(2) 100A
col um (250 X 21.2 mm 10p) Mobi | e phase: 0.1% TFA (aq): gradient

AcN-water (40/60) at t = 0 min to AcNwater (95/5) within 45 mn
flow r atS@pae;aH?v‘ Rinthevtacemio mistiye  ®fHN-(Gr@rmethoxypheny hRyrimigin-4-yb-6-

14. §5m I\gr in 5%%&%%6@%5%@&%%%@%6%%@5 106 Exanpl e 44:

4- acet am uor o- 2- net hoxyphe pyrim di n-4-
yl)cycl cﬁz@ma@bd@wwesepaﬁtadmte tha enastieyenshyspurdidatiorc witidichigalt iPLC

over s AN BB 305 g 18 ha ittt o Sl 0L Py St ehe RoR B BB e
%HQSNRS(rFﬂéJﬁodW; 5?9 3)7: %:11. 662))1.925 gm 2H), 1. 1641128 (m 6H),
o (5 PrapAratG ety CaRmn$0 x 6imin GHIBMRAKT 0-H 3 26m Mabls ppese:
HPLC EZ hf?){?fe/e?h /d?thﬂl'é%mneg 7@@3@(21 t gfgw r%lé4)12d\4§ éﬁm Qetegtg)% UVHED5 nm:
3-am noTlﬂﬂ(FE%I@iErEf 1296€0- 2- met hoxyphenyl ) pyri mi di n- 4-

yl) cycl QhexRAREC ABBRM dSiumi®250 x 4.6 mm CHIRALPAK® IB 6 pm: Mobile phase:

heptane/ethanol/diethylamine: 70/30/0.1; Flow rate: 1 mi/min; Detection: DAD 280 nm;
Temperature: 30°C.

25  Example 5: 'H NMR (400 MHz, CD30D): 8= 2.02-2.08 (m, 1H), 2.12-2.20 (m, 1H), 2.40-
2.48 (m, 2H), 2.92-3.02 (m, 1H), 3.46-3.54 (m, 2H), 3.90 (s, 3H), 7.07 (t, 1H), 7.15 (d,
1H), 7.47 (t, 1H), 7.77 (d, 1H), 8.66 (s, 1H), 8.84 (s, 1H); MS (m/z): 327 (M+H); HPLC (A
= 280 nm, [Analytical methode]): rt 14.1 min (99.3%); mp: 205-208°C; Spec. opt. rot.:
41.08.

30 Example 6: '"H NMR (400 MHz, CD30D): 8= 2.02-2.08 (m, 1H), 2.12-2.20 (m, 1H), 2.40-
2.48 (m, 2H), 2.92-3.02 (m, 1H), 3.46-3.54 (m, 2H), 3.90 (s, 3H), 7.07 (t, 1H), 7.15 (d,
1H), 7.47 (t, 1H), 7.77 (d, 1H), 8.66 (s, 1H), 8.84 (s, 1H); MS (m/z): 327 (M+H); HPLC (A



The Boc-protected precursor of Exanple 45 was synthesized accordi ng
to Method 2, after isolation and purification (yi eId 42.29% Exanple

45 was pre 2&99‘,&34% trr;]od 7 in a 15yield of 69.2% nﬁﬁg%g&%%nb

(MtH); HPL [A]): rt 10.1 min (1009 . Exa

(1S, 2R)-2-am no- N- (6- (5-fl uoro- 2- n'ethB%%phenyl)pyrl m di n- 4-

yl ) cycl ohexanecar boxam de*HClI 20 The protected precursor of

Exanpl e 46 was synt hesi zed according to Method 2, after isolation and
purification (yield: 16.4% Exanple 46 was prepared by Method 7 in a

yield of é@o%‘i‘ﬁ [Nﬁa%ﬂééi)metﬁééf]g'\#% 5 Fit-od d%T: gA2d8orad,)Spdd oplrét.: -

mn (100O

tet rahyd4=Q)67\J-(6 (2- et hoxyphenyl ) pyri m di n-4-yl)-2H pyran- 2-

car boxam de Exanple 47 was synt hesi zed according to Method 2 in a
yield of 28.4% purified by preparative HPLC using LUNA C18(2) 100A

g\oINier (2edmpleZa:. 2N-(m=(2-iqughoxwmmg\)p;mmielin-a.-ygl)é?gﬁﬁigw-y_l)gciﬂhﬁqb

c at t = | n to.AcC er ] thin 45 mn,
1 owr atRXerePlai pa.syRsep g Aeoa e g o birca eid o g T Tash
15. 2 m nedidhin m@mamg)réﬂ%b()éﬂ@ﬁ@é’ lﬁE@@Q@b%éEﬂﬁu?siﬁa RS BERLE (630%) in
N- ( 6- ( 2- met hoxyphenyl’) pyri m di n-4-yl ) cycl obut anecar boxam de Exanp

48 was SSWRA®EMzed accor di ng to Method 2 in a yield of 29.4%

D o LKA SRR M COi00): P ofand s (i O0R), A0 RN DAt S tn. 3k,
(40/ 60) ®ME0B.53 (nn2H), t3075\(x:M Wikt 8.809%, ), 3\/91t(r$| 3H457.n0r1td,f1u-t;yv7nat(e; 18),
/ ﬁ&”e i@e%ﬁ b, 2B, ¥, HohCe A T, 2, WBo b8 k): szt %L Bhmy:

N— (6-(2- HWE@QA(?&WQM%IV\W HMizdo Ari{9d36).c| ohexanecar boxani de Exanpl e 49
was synt hesi zed according to Method 2 in a yield of 17.8% purified

by 10 preparative HPLC using LUNA C18(2) 100A colum (250 x 21.2 mm

10 h T
o) St TR S e fnes
(m z): Zerboxawpide HPLC (A = 214 nm [B]): rt 16.7 min (98%. 15

1 aer dndnle 2PRE Ruifdized dhto e SMBIERA KEAMA L 31 % furgeq by resn
Met hod Zolumm ghrerhatogfaphy. 5\%r silica fgeb q200-400 apashat Lsing HiReGausi (@10

C18(2) 1(?‘%6Rf0| um (250 x 21.2 rrm 10p), Mdbile phase: 0.1% TFA (aq):
gr adi ent® Of8ter (40/60) at t = 0 min to AcN-water (95/5) 20w thin

45 16
o m2nH) HlmgIGRf@bg Mﬁz”@D%D) %W&d(ﬂi@%l\r@;g)%ﬁk(sﬁ EHy), 85328 (m,

2. 22-2. A, (Gi-Qity), 385874 (o6 2k Ch),, 3.9098, BH, B3AH).5740 (@d%—m Hz, 1H,

v 0320 7 &&P&W Aa)H)i 19 (946 5 3% %ﬂ@th%f ﬁﬁ, 7 4%873,%351(:%:1% wﬁeﬁ%&(@@ 7.75

214 nm (fN Y= 719tHj,1“Je1mmz(99 ra@@hoxgzs\r)sm 55=108 Hz, 1H, Pyrimidin-Ar), 889
4-methyl syl ong fB it o5 e BRSSP ety WFFLé“()?“ i an' NS

(98%).

25 Example 9: 1-ethyl-N-(6-(2-methoxyphenyl)pyrimidin-4-yl)-5-oxopyrrolidine-3-
carboxamide
Example 9 was synthesized according to Method 4 in a yield of 56.7%, purified by flash
column chromatography over silica gel (200-400 mesh) using methanol (0-10%) in
chloroform.

30 'H NMR (400 MHz, CDsOD): 8= 1.10-1.15 (m, 3H, CHa-CHs), 2.71 (d, %J=7.9 Hz, 2H,
CH>-CHj3), 3.30-3.33 (m, 2H, CH»-CH), 3.42-3.52 (m, 1H, CH>-CH), 3.66-3.76 (m, 2H,
CH-CH), 3.90 (d, 3H, O-CHgs), 7.07-7.12 (m, 1H, Methoxy-Ar), 7.19 (d, J=8.3 Hz, 1H,



Exanpl e 51 was synt hesi zed according to Method 11. 30 Exanple 52:

3- met hyl sul f on- am no- N- ( 6- ( 2- net hoxyphenyl ) pyri m di n-4-yl) - 4-

met hyl benzgyg £6q,5a9Pl € 52 was synt hesi zed accordi ng t opMatPaek/okds
WO 2009/ 047359PCT/ EP2008/ 063715 108 Exanpl e 53:

3- et hyl sul f on-am no- N- ( 6- ( 2- et hoxyphggyl )pyrimdin-4- yl)benzam de
Exanpl e 53 was synt hesi zed according t0" Method 11. 5 Exanpl e 54:

N- (6- (2- met hoxyphenyl ) pyri m di n-4-yl ) pi col i nam de Exanpl e 54 was
synt hesi zed according to Method 4 in a yield of 25.8% purified by

pr epar at MethoxiPlae), Us 47 54N, CLS( RletAOBAAR0 U (2587 @112 foE1 201, 1H,
Mobi | e phase: 0. 1% TEA (aq):_gradient AcN water %40/@(2) at t =0 mn_
to AcN WEEIOXY9%). 53 7Qi(EnidT 14 P& AH. Ayswidiats). &90(dmJrT-2bzH1 NvRy(ioshin-

MHz, OGRE (5 = 8, AT T AR Ty W7 - 7.47
Ty 7 o e 3t Gt HOLD 2 36 om/ b (1B gl ogefl 1 (T
8.17 - 8.21 (m 1H), 8.21- 8.31 (m 1H), 8.81 - 8.83 (m 1H), 9.03

1 ] y .| ) N . . A —
(5 30 eRpfod > 1L e e B i Ayl 1
N- ( 6- ( 5-dicadvaxaaidet hoxyphenyl ) pyri ni di n-4-yl)-5-net hyl i soxazol e- 3-
TS ST e RSl s R APl e
120- 5- ClimpSuntire(@FDcoluMA (28D xBRIm; MIDiIMEbiRNGHe: 0.194-Mriid Acid48d)e AcN

(agq): AcN (35:65) and flowrate: 40 m/mn. 201H NMR (400 Mz,
CDCl 3) : (50503 agd fipw ratery 18ml/gun, (A= 21¢pm.8. 41 (s, br., 1H), 7.77-7.74

(s, Gy RV ToNEbs ook BP0 R0 Ty e Gl Gr2 fy) TS0

(92%h; I rmd,( 1ADQ.52 (S,rb()rEﬂd-fl)pVeE’»%BSﬁe(m, 2H), 7.24-7.20 (an, 1|H), 3.85é?,n:éH), 1.5265(d,

ca(rat)oia e%%i?@é%@@ﬂﬁ@sﬁ gﬁﬁ&%@?&?igst%%@ﬁ%% PG 1P05C-

yield of 13.8% purLfi ed by preparative TLC using silica gel (GF254)

coa 3)  Exaingly, 317 (-6 {Rlucggmeshonmeny gy rudiniyl)- Bk (aTaridro-6

30 8520 dxb-1-brbpylipyfidaZingS-CBIbaddmidé- 13- 7. 10 (m 1H), 6.99-6.95 (m
3%, 2.77 (q, 2H),

1H), 3.95 (s, . 1.32 (t, 3H; MS (mz): 353 (M+H);
HPLC ( A Exapaple rliy waa] gynthesized, acearding1@oMethath4, pugled byopreparative HPLC

2009/ 0473¢ .EP20. 7. : - .

N (6- (5 b adgest et S Bolpihn (583052 mth, 101, Moty rvesss G911 HHiOAe

] pyri di feqRAcHr{366&ade flowtatergl rel/bih.was synt hesi zed according to

Met hod 2 j el f % ified irri

' ot haHoVE bt Glichek 384 6. 118 8388 (i1 b dBeBe 165, £28% 7 e
t dypi 3. tapyl 0

Vi OV g O g E 1) Bk ?#%5?‘*‘“5.q{99%-2?“%@P%@%"ﬁ&%%g?’%@' §'§,° t

1H), 7. &)7188-1.d8 (m1aH). 9.981(t,(3H); M§ (miz)48867 (MtHE PRGN =72 84 nm, 38)): rt

1H), o3H) .  3H); M5 (nz): 378 (MéH): HPLC (A =
(2r1n4 nﬂ 1?}?} ?ﬁh ‘@O@?—%’pm%ﬂé( '(()8%.H)10 Exagrpl 2) 58: (M) (

5-et hyl - N- (6- (5-fl uor o- 2- net hoxyphenyl ) pyri m di n-4-yl )i sozazol e- 3-
carb Oxa@x%%ple 12: 1-sec-butyl-N-(6-(2-methoxyphenyl)pyrimidin-4-yl)-5-oxopyrrolidine-
25  3-carboxamide
Example 12 was synthesized according to Method 4 in a yield of 36.2%, purified by
flash column chromatography over silica gel (200-400 mesh) using methanol (0-10%) in
chloroform.
"H NMR (400 MHz, CDsOD): 8= 0.86 (td, *J=7.5 Hz, “J=2.1 Hz, 3H, CHz-CHa), 1.15 (d,
30  °J=6.6 Hz, 3H, CH-CHs), 1.48-1.59 (m, 2H, CH2-CHs), 2.71-2.75 (m, 2H, CH-CH»-C(Q)),
3.42-3.52 (m, 1H, CH-C(0O)), 3.55-3.70 (m, 2H, N-CH>), 3.91 (d, 3H, O-CHs), 3.99-4.06
(m, 1H, CH-N), 7.10 (td, ®J=7.5 Hz, *J=0.8 Hz, 1H, Methoxy-Ar), 7.18 (d, °J=8.3 Hz, 1H,



Exanpl e 58 was synthesized according to Method 4 in a yield of 14.5%
purified by preparative HPLC using Zodiacsil 120-5-C18 colum (250 x
32 mm 10p phase: 0.01M NH40Ac (aq): AcN (30: 7 W_
rate: n%"/on‘{xﬁ%&%h NVR (400 M4z, CDCI3): 6 = 9. 22 (sP ﬁ%%sé’ﬁ%é°
(d, 1H) 8.92 (s, 1H), 7.80-7.77 (dd, 1H), 7. 16-7. 11 (m 1H

6.99-6.96 (m 1H), 6.55 (s, 1H), 3.94 {5, 3H), 2.87 (q, 2H) '1.36 (t,
3H; Ms (mz): 343 (MtH); HPLC (A = 214 nm [A]): rt 19.9 mn (1009 ;
np: 175C. Exanpl e 59:

et byl oy St EPUBTAP AN PY I AN 0 P78 1709717 Ha 1,

synt hesi Methoaydo),d8.7§ fso bt Rpdmiglin-Arka 8:9@I(d, dH, mrm%jmmrr); Mﬁédrrbzy) 369

T R M ]

m/mn 1H NMR (400 MHz, DMBO-d5): 6 = 10.65 (s, 1H), 9.31 (s,

9 25 76 (dd
7 38 5( méﬁwp'%% WSZ wet@o’s;@'xeyvbgwgméw YE)J (%m)ethwrermj)zé%m
|ﬂd5"py(rfbhd|ﬁé~‘3 -Gdfbok@inide r't 18.1 mn (98% rfp 265C. Exanpl e
60 N-(6 f 1 uor o- 2- met hoxyphenyl ) pyrimdin-4-yl)-1, 2- dlz%dro 2-

oxoqui ndExamepla- Chmes eyritesized Focening t@d\ﬂe\tﬁ@ds‘ym aexseldem‘ 3% cmunu@ed dy

g/glt h?gFﬁ\@?ﬁ %ﬁ#@kﬂ?oﬂaté%géﬁpg%%@% § FaB0Rost utkh rﬂ?ﬂh?%%@lk% "

H); HPldofoAm= 214 nm [B]): rt 14. 6 mn (100%; np: 276C.

( M+
R B B LU B . o s

pheny! acay agHde 3.2d56amp], €13, 383- sssmrhegHZ yccryes@,lm(rh()zwbbheﬁ 3188 (s,

a yield of 2.5% Ul’lflsedb preparative éusn}% Zodi a

120- 5- CRH.LB1GlHa), (£5dt.x 32 5n|ﬁz h*@dylethwmﬁrb Hbhige: @31H@f‘dﬂ nM@th%Vd\r)
A 7 / 0 | 3):

(_ag) L Cﬁs\hﬁﬁs @Hﬂq Mfeg%w 14, é(@éggg‘—?g H'{‘ %Mg ﬁ“ﬁnm@?@) 886

7 81 7. 7(8 {ddPyrdrbidl)- Ar)78682 (st, 1I-tuFbynnﬁd15-4AerMSJ(mﬂ;), 3351M+@-m HPHC, (A = 214

Q6. 97 ([@gﬁﬁmﬁ“‘?@?(%@?’l 0: M (mz): 352 (MrH): HPLC (A = 214

BDnnP‘t np: 146C. 10Exanpl e 62:
N-(6 (5 quoro 2- met hoxyphenyl ) pyri m di n- 4- yl) 2-(2,4,5-

et hod EAATBIEy| - Dr{CHASargr THaOR P A RS e dSEb Shbibaine s
silica Qﬂrbéi&ﬂrd@o nmesh) u5| ng 0-5% MeOH i n chI orof orm as el uent.

151HNI\/R(400M—|2, DVBO- d6) 521120&&9 8943, 2 8. 68
(s, 1H), EX‘ﬂrmbe 7‘46“73§ @yntm)s'zeql as,sorﬂlrm)tq etm\q 2 ip, @ield 2§ 47h% 1 pugified by

HPLéOZ Hesh B cTrérfa?o rBphy bler shic ggleggg/gc?-%o P@fggﬁéﬂm%xrﬁeqcﬁ?r%ﬂg@m%) in
N- ( 6- I( 2dgmrmowpfm@my§c)i :b)zlerp(;epaiahwede?LE l?r(g)%lﬁgéd G e NS eblgmord(@gag 21.2
oo 11 ed 1By Y5 PR Sad e B TEA WakdreRstofcAulef (i s0k5 & in to
21.2 mnAcbDw)aterMB) wltmhaaﬁnwoﬂé%riléﬂ\s(rammt ﬂlr ﬁd' ent ﬁcN]: ng\tN er e 6

40/ 60 nto 95/ 5

) M DT L &14 hgnaRh: o min GlpTnmer {8 3y
7.(7)1}617061(1r1n 1H), 71§, 825 715(m8 ég) ;gi 75519H§m82g%(7.59
- . - - m , S,
111), sg’:gt@rr(me 15:) Nﬂ(ﬁ-(zgetngyﬂhgny%r(mﬂzr)-4 -Wip6-oxopipanjdingid-C (A =

214 nm LAlAvahide® 77 mn (98%.
Example 15 was synthesized according to Method 2 in a yield of 5.2%, purified by flash
column chromatography over silica gel (200-400 mesh) using methanol (0-10%) in
30  chloroform, followed by preparative HPLC using LUNA C18(2) 100A column (250 x 21.2
mm; 10y), Mobile phase: 0.1% TFA (aq): gradient AcN-water (40/60) at t = 0 min to
AcN-water (95/5) within 45 min, flow rate: 6 ml/min.



Exanpl e 64:

(2R) - N- (6- (2- met hoxyphenyl ) pyri m di n-4-yl) - 2- phenyl pr opanam de
30Exanpl e G/ Masos53s6t hesi zed according to Method 2 in apehBhfossaris
3.1% purified by preparative HPLC using LUNA C18(2) 100A colum (250
X 21.2 mm 10p), Mobile WD 2009/ 047359PCT/ EP2008/ 063715 111 phase:
0.1% TFA (aq): gradient AcN-water (40/00) at t = 0 mn to AcN-water
(95/5) within 45 mn, flowrate: 6 mMm/mn. M5 (mz): 334 (MtH); HPLC
(A =214 nm [Al): it mn (100%. 5Exanple 65:

(2S) - N- (1aS((Zv/2rBh 0P ReBPLOYX EE1di iim ABY): }t- 22 hemyd DT Brangm tec.
Exanpl e 65 was synthesized according to Method 2 in a yield of 7.9%
purified by preparative HPLC using LUNA C18(2) 100A colum (250 x

21. 2 mMmMEX&apl bi N .
40/ 60) B e B N Pt Gy ) ReOr b Bdne- >
m / min. GarPPxAMiEg 400 MHz, CDCI3): = 1.58 (d, 3J=7.0 Hz, 3H, CH3),

0 3t e B M*‘%@ﬁ%{ﬁwaﬁ%ﬁﬂemgﬁ] 2003 Vg ot 1A e
I\P/Ete%l( mgumﬁ7m@magxgr¢pgjy_over Stiemidel ARD0.4004BeshBasig mbianol (0-10%) in
ot N Blidrprafiny i 6 irdpdietive HPLE sing Fond s BE) 408K cplumin fos0 2 2

(Ngl)g 8('}//5 rof;, 200 SMébrIéVthase IGHLPFAAET): Zgradiemt Abllwatet §46/801Lafmt B 0 min to
N- ( 6- ( 2-4Y wg'%rdﬂémwtbw}w AHOw-rgte; BM{Bink; t r ophenyl ) acet ani de

Exanp) 26| t 5. 1%
ar T e . R e MR 5 i [ 2ot o BB,
21.2 nm 10p), Mbile 20 phase: 0.1% TFA (aq): gradl ent AcN—vvat er
(7S e "1 AR AR SR
cH2) 7mb(>xiamﬁib:8 3 Hz, 1H, I\/Ethoxy Ar) 7. 08’(td 3J=7.5 Hz,
43=0. 8 t hoxy- A J=7.9

19208 ol PPUAS ilebrel Ay B herdain &' d sttt e o

L2632J25pré|§aiat|@ :F7F5_¢*2U5|r'f’gJ Zl)d?écbﬂ 12@-‘5 CN%'[ BémmA(ZSO - §21r{1ﬁ|1d 10?}} Kno%ile

Hz,
Ar), 8. PPape: 40} QNV' Wf@ﬁ’ﬁ ) /A'#f)' (3596@3%@ ﬂ%rafﬁy‘if? mlmiR- Ar), 11, 44 (s

br. 1H1 tq1h2- }
(oot - S MELBREATEL BRG] LTS 1th, B4 le I 578 (o 17 v B
(3,4, 5d0:| r1h‘l) ddilofshany, 9.387 (32 (rﬁ i), H@26ypRRér(yrl, i)y 3.8V ds,n3H), 3.27 (merged
2-
yl)acetam.d 6 Y, r di Met h N, a i
yield ofV nﬁf %’/Ve ur ﬁ_f)eé %5866( 2@: é%g'l'gq’%?%lzﬁa é@M"bl 2)% %% TH);
col gon (@S & 2342(MPRl); HRDC (\VeRi4 enbpRpse 110 ik (B7A ) ag) 2457cadi ent
AcN- wat er 0/60) at t = 0 mn to AcNNwater (95/5) within 45 mn,

flow rate: 6rr1/mn 1H NMR (400 MHz, CDCI3): 5 = 3.79 (s, 2H, CHZ),

3.93 ine-3-
3o (tSCIIEx%3 JpI@H3I)& ﬁd?(ﬂﬂgérd ,ﬂlm&'ﬁo Mgmgﬁ’?ﬂ R td‘i‘ﬁ4%l)->5 S%rir*n&faluﬁt’-:d

Met hoxySArl;oxamglze (dd, 3J=7.9 Hz, 4J=1.7 Hz 1H, Met hoxy-Ar), 8.92
(s, 1H, Example 18 was synthesized according to Method 2 in a yield of 11.7%, purified by

25  preparative TLC using silica gel (GF254) and eluting with 5% MeOH in chloroform.
"H NMR (400 MHz, CD;0OD): 5= 8.86 (s, 1H), 8.78 (s, 1H), 7.65-7.62 (dd, 1H), 7.24-7.14
(m, 2H), 3.91 (s, 3H), 3.72-3.56 (m, 4H), 2.72-2.58 (m, 3H); MS (m/z): 331 (M+H);
HPLC (A = 214 nm, [A]): rt 10.9 min (100%); mp: 222°C.

30



10Pyrimdin-Ar), 9.15 (s, 1H, Pyrimdin-Ar), 11.44 (s, br., 1H, NH);
M (mz): 374 (MrH); HPLC (A = 214 nm [A]): rt 19.2 min (99.6%.
Exanpl e 68; nmet hoxyphenyl ) pyri m di n-4-yl)-2-(n -1-

yl ) acet anmi g,e f&%ég%%l e 68 was synt hesi zed according to%’%ﬂg&@ﬁ%lb
yield of 4.1% purified by preparative HPLC using LUNA C18(2) 100A
colum (250 x 21.2 mm 10p), Mbbile ph%\gse 0.1% TFA (aq): gradient
AcN-water (40/60) at t = 0 mn to AcNNwater (95/5) within 45 mn,
flowrate: 6 m/mn. 1H NWVR (400 MHz, CDCI3): 5 = 3.92 (s, 3H CH3),
4.00 (s, E)?ﬁh’n [EH%: _R-@Y5tuord--ntetAokifphe P MR8-B1).2 ALdioxSplberidine-
(td, 33= Elz @1(1-12 1H, Met hog%pArr)?ﬁ)py_t% 7. c1M¥m 4IH, piberidine
Napht hyl4'AP§b°Xﬁ'$de7 86 (m 4H 3 x Napht hyl - Ar, 1 x Met hoxy- Ar),

789 (el 1) ¥hs sidfboolbood oo gBaY b a SickPof 8% Hlighed yifany

5J=0. 8 ley fldst, cOlyminncrdomatograptey ﬁﬁer(sal,lcebgel (1ﬂ)Bi-20NI-mesmﬁJs{|m|g D}4%3M60H in

2 (3 Sre RO BRG] NS 2 RRrRIG FHERG SN Foreapl 51,06k anre 10
Exanpl e cﬁ)%MﬁSM&m bRade: €0 B OB Agint AcNEARIT023G) and fove e Cd2rByafe A =

purified by preparative HPLC using LUNA C18(2) 100A colum (250 x
21.2 mm?21 ; Mobile 30 phase: 0.1% TFA (aq): gradi ent AcN-water

SO T AT B 1006 hs T R AR TR e

5 = 3. 801H)s 7.BH.66HBd;+ 1613).373.32(rh s 1 HRH.2CRD0 (B, 816) (3186 (S13H), 93&333

337% 1 1Hk 28ce I AR o B 2 dhBhor el S ooy 20

7.07 (td96®)mpbi1détrc.4J=0.8 Hz, 1H, Methoxy-Ar), 7.29 (1, 3J=7.9 Hz,
1H, Methylen-Ar), 7.44-7.48 (m 1H, Methoxy- 5 Ar), 7.88 (dd, 3J:7.9
Hz, 4J=1.7 Hz, 1H, Methoxy-Ar), 8.90 (s, 1H, Pyrimdin-Ar), 8.99 (s,

(12 -Pgrlldeﬂnérirl]hﬁl[eéréq N6 @u%h?;z méff'lo%yﬁ}neanWih-ﬁ?@-ﬁ-%&ﬂyrrWd{ﬁe-1-
1- (4- chlc@rl !ﬁ% N-(6 ( 2- met hoxyphenyl ) pyri ni di n-4- 10

I cl es| j -

Vi Had SEE 78 g Hhtfeslp s RcBrchie MK ROR) & SRR EARD sy
C18(2) Taeh cotimmuhroifography avemsiliceOg!.(10®E0D engshd sising(D-2066TEtAY (g} ate
gradi ent. Ac&l—lwaterné40/ 60) at t = 0 min to AcNwater (95/5) within 45
mn, fldWPPUPIEUMEEHET i n " 151H NMR (400 MHz, CDCI3): 6 = 1.89-2.00
(m 2H ‘Q“HMRZ&%IQH%ldJBIQ)ZBE gcérlﬂls 124)5§~| gs @‘rH)(mﬁZiHm @1@)11—0 715 7.10
2.87-2.95 rn H_ CH2) g (7’\1"e

NEt hoxy mr)1 )76 83-6.09 "‘B\J‘fﬁgéﬂﬁz(,t Zij);@ (%, 3l-h)H2 &thwy 2623217 (m 2H),

230 S A e 1 S IR 7 1

8.92 (s, 1H, Pyrimdin-Ar), 9.01 (s, br., 1H NH); I\/S(rrlz) 20394

D R O TR Bon ot SRY Ecbhin .1

Exanpl ed?darms(aﬁﬁnéhem zed according to I\/Et hod 3 in a yield of 3.5%

purifie flash 25col unmm_ chronmat ography over_silica (40 m cron
sl ng PRI 2i0vasyeSErtorGRIAHD hebieiPba)2 a0y Eioh ol 74 L BIgHecby

214 59m tivd HE.GL 9
N ( g@ Z&H%ﬂsﬁg;% ¥ u@?n?l %@gﬁnE’%S Zﬁxﬁmﬂ %oIZlﬁmr g.ZZSOq x121yl2)[2g]et1£#1) ylobile

30 Exam@héSEFZO fa‘ﬂésgzeéberﬁo%@matg &46/6%taidd—zo N 40 yAoN-watsfr (95/5)
m or on) LI 85 m ok P e L O ot o o2 9% (0

"H NMR (400 MHz, DMSO-ds): 5 = 1.52-1.56 (m, 4H, CHy), 3.84 (s, 3H, CHa), 7.06-7.10

(m, 1H, Methoxy-Ar), 7.18 (d, %J=7.9 Hz, 1H, Methoxy-Ar), 7.34 (s, br., 1H, HN), 7.45-

30 7.52 (m, 1H, Methoxy-Ar), 7.87 (dd, °J=7.5 Hz, *J=1.7 Hz, 1H, Methoxy-Ar), 8.63 (d,

%J=1.2 Hz, 1H, Pyrimidin-Ar), 8.90 (d, %J=1.2 Hz, 1H, Pyrimidin-Ar}; MS (m/z): 313

(M+H); HPLG (A = 214 nm, [C]): rt 6.8 min (90%).



WD 2009/ 047359PCT1EP2008/ 063715 114 M5 (nmfz): 310 (MtH); HPLC (A =
214 nm [A]): rt 11.8 mn (97%; np: 138C. Exanple 73:

N-(6- (5-F 1 Yoy RodgsRb hoxyphenyl ) pyrim di n-4-y1)-1-(4-
met hoxyphenyléacycl opr opanecar boxam de 5Exanple 73 was sglchtl Pezgcl;a;éogs B

according to Method 1 in a yield of 17(%%/0 purified by preparative
HPLC usi ng Zodi acsil 120-5-C18 col um t%50 x 32 nm 10p), Mobile
phase: 0.1%formc acid (aq): AcN (25:75) and flowrate: 4 m/mn.

1H NVR (400 MHz, CDCI3): 6 = 8.80 (s, 2H), 7.89 (s, 111), 7.67 (d,

1H), 7. 4exdr |92H2 S &:r?bﬂ : 6- tifo§ phe Amidhtd-, 3. 91 (s,
3Fl), 3. 85&2 H} z)]. %, (-12|=h1e *sﬁrh ng\g\?yl\/sl(MZ) 394 (M+H);
HPLC ( A ¥icarhampy! F[SBW"C"P? 12@@%!?*@96 6% : np: 145C. Exanple 74:

N- (6- (5- %)ké#?;?f@ 4 %’é@?ﬁ%@%ﬂ@ﬂc@é/ \Ag'tS‘l\ﬂét}‘nééi‘@Tr{é yield of 58, 8% é)urtfled by

met hoxyphe )acet am Exanpl e s synt hesi zed ‘accor di

Met hod 1ftéish cwltyhrebtlromatograaw omer $lﬁ¢aeglelt:(90(1%ﬁﬂepea’rawrsm nnetnansr (0g10%) in
S|I|(‘5a g‘fﬁl]c&é@: 54) and eluting with 3% MeOH in chl orof orm NVR

(400 "MHz; : 6 =8.86 (s, 1H, 8.80 (s, 1H), 8.51 (s, br., 1H,
7.71-7. 76 MR (4DIEI)MHZ GBCT) 28 =47 A)OH, Tert. BUY) a)@g(msw)zwce@)@ﬁﬂz 32

3
() LT A2 e (Mot s P q%m@@ BiCHafp3 STGLIHR ), 4.44-
Exanpl e 4781 (m, 1H, CH-CH,), 6.99 (d, *J=8.3 Hz, 1H Methox -Ar) 7.05 (t 3J=7.5 Hz, 1H,
2(34cI|rrethox pheny1) - N-(6- (2- met hoxy %rlm i n-4-
1) acet dMpdexy- Y 15 5t oo S OB o e on A 231 b
l,¢ of f (L
el a0 B A S e 2 Py G B SIS (ARE OOF)) ARG

(I\/H—I) HPR T O, %C]Zlmmmm[ngppc)%)x 13:6 min (100%; np: 194C. Exanple
76: 1-44-nmet hoxyphenyl)-N-(6-(2-net hoxyphenyl ) pyri m di n-4-

yl ) cycl opr opanecar boxam de 30Exanpl e 76 was synt hesi zed according to
Met hod ZExampley23|(2SHN-(B- (Z%emmybhedylwyrmm&ﬁauayl)pprrbf?diiﬁeubcagod:ddwﬂde
C18(2) 1 colum (250 x 21.2 mm 10p), Mobil

2009/ 047 CT/ EP2008/ 063715 115 phase: 0.1% TFA (aq) gr adi ent

Ac N-jwat ]
fro V%I\ﬁffagﬂexahgﬁé 6 w%é éynﬁé%liﬂ)&aéébr&ﬁawamfhdd 53@\) a Wéél@fldr?l n?@% rrgllmﬂed by

rt 19. 1Wﬁah"r(gl\@wn/&thyh9thenz3c 5Exanple 77:

N (6- (2- |

77 s IR0 CBLO0) Y O 2R Ry R o SRR 308 BRI, SR

purifi e&%ﬁz% (ml d%'g @%W&&Egmfﬂaﬁhﬁ% Z((i,l Z%@I-ge:l 462(Xﬂdr$=;ﬂ%7 Hz,

using ma EOH HE -G, o Boid. 57 8 G MMk obTRS, 727,

214 1 THg p 9 e y

IELX ( aglzn 23 g, Bmphe%éthw Ar) diea- 7;167 h; 2H( mthod(yznrﬁl-w?f} thﬁlﬁgﬁr ]961225 4‘% /1 7
a e nt hes ccaQr I 0 0

pur m ed]zbyvl\lfl M@ oi%ﬁﬁ}msegﬁ : @Jgﬁlg]%ﬁ %véyr'@ldi"? 6@ ée{d EQLO Jriles 619 H,

usi ng metaR@h-Ar:- M@"(@n/z)nzgéltmm HHPRC (A =214 nm, [A]): rt 8.1 min (96%).

Example 24: N-(6-(2-ethoxy-4-fluorophenyl)pyrimidin-4-yl)-6-oxopiperidine-3-
25 carboxamide
Example 24 was synthesized according to Method 2 in a yield of 1.5%, purified by flash
column chromatography over silica gel (200-400 mesh) using methanol (0-10%) in
chloroform, followed by preparative HPLC using LUNA C18(2) 100A column (250 x 21.2
mm; 10u), Mobile phase: 0.1% TFA (aqg): gradient AcN-water (40/60) at t = 0 min to
30  AcN-water (95/5) within 45 min, flow rate: 6 ml/min.
MS (m/z): 359 (M+H); HPLC (A = 214 nm, [A]): rt 10.9 min (100%); mp: 222°C.



15M5 (mz): 321 (MtH); HPLC (A = 214 nm [B]): rt 7.2 mn (98.6%;
np: 128C. Exanple 79:

N-(6-(2-ne |')pyrimdin-4-yl)-2-(thiophen-2-yl)

Exanpl e 79%}{92{}2%)5@9 zed according to Method 4 in a y%ﬁ@s%gg@s
purified by flash col um chronat ograpm/ over silica gel (40 mcron)
usi ng nmet hanol (0-10% in 20chl orof or Ivs (mz): 326 (MtH); HPLC (A
=214 nm [B]): rt 13.2 mn (96.2%; np: 135C, HRMS: cal.:

348. 0777600, found: 348.0777185 NaCl7N15N302S), cal.: 326.0958800,

f d 9 (4C -
v (5 (2 o oy D BT o i RIS xepfgoiane

Exanpl e ®ub@gamiget hesi zed according to Method 8 in a yield of 37.3%

G ng et AN ""?“6“%%59 REHRDPRRPRR S Pkfiod 20b Tnd it B Plbd by

3.79 (s praphraOa3IPLa. uszng $Uf@l—|C1®(—12)) 100A GBIUrbn 35@& 81 23fnhiz 10)HMobile

). o gl oo oy ol Yo e o5

(PyNLH; aﬁgﬁ%n@imlhmoﬂétbnﬁﬁﬂgﬂﬂm 11. 26 (s 1H NH) VS (mz)v\o321
2009/ 047’\;4%5@} E@W&Hfbdﬂ%ﬁ% M@%{Hﬂﬂﬁ@ Gﬂ1 i1 min ( r[?E()JO%) mp: 105°C.

N (6-(5-fluoro-2-met hoxyphenyl ) pyrimdin-4-yl)-2-(pyridin-2-
yl')acetam de Exanpl e 81 was synthesized according to Method 2 in a
yi el d ofExznple 261 N-6-Goflugro-2-dsepropousphemny psairigtinghyl)-6vaxopiperidine-3-

gel (20 using 0-3% MeOH in 5chloroformas eluent. 1H NWVR
(4001% Ocaé}% 5 =11.17 (s, 1H), 8.95 (s, 1H), 8.75 (s, 1H),

8.51 (d, éxﬁﬁ)p]e P67 %ag. @atl’(emzeal-écco?duﬁlg 4d. MéthémZ ), yiedd O 18&7%2 Igurified by
?1880/5 S %pl_grﬁtf%l\gl-fm Euw@m {'PJI'&)A %olumznlzbf%nx 5‘16\9 mrr% ‘?0;.18} rlUqu'.)ﬂe

N- (6- ( 5-gHaeer 0:125 m&imga@op@wéatpmmmﬂem(meﬂ))at2t- £y midite- A’@cN-water (95/5)
yl)acetanide Exa was synt hesized according to Met hod 4

yi el d ofwityn iﬁ/dmauﬂqw rader fbgﬂ”ﬂ?"&sh col um chr omat ogr aphy over 5| I i ca

ge! 152004005 (MEhAHEL G LRk . (B BUeok R @%y?@s(%%%%H VR

8.53 (s, 1H), 8.47 (d, 1H), 776769 (m 2H), 7.38-7.31 (m,

(022 |\ Bdgyelah: pNE-fpmdhy eﬁvﬁﬁa&ﬁ/yd%v')%’ﬁc»éﬂ’eél@s%%&éx“%ﬁ?de

N- ( 6- ( 5-Hxauple-27- wes rwwmbeawa)q@wd.m ® Methyd - P érwerlu difH142%, purified by

OB aRe BTG Laintn IR Do L CRXSER. 1 1) Bobie

(0F254 %5@904@%T$1A1qu eéoﬁérﬂ Ad‘N Waltéﬂ GTOSiB“OI‘ étW‘ £eo nﬁn%lb' Ww(afé?o(gsfs)
Dl\/gh = 11. J ? (s, 8.

(d 2H) Wlfhmréiimnlﬂﬂowraﬁes"sm’v/mm 3 , 7 23 7. 20 m 1H), 3.87 (s,

2 3 gt W8l S NS g ()
N-(6- (5-fl uoro-2-net hoxyphenyl) pyri m di n-4-y1) - 2- (1H-pyrazo| 1- 30
it d ot Renie 28T Bkl XA RGN s EBn PRI R Im du dollEedRiv ) 4.4
(OF254) difucepyrbdieimercarbbrylatorm WO 2009/ 047359PCT/ EP2008/ 063715
117 Example 28 was synthesized according to Method 4 in a yield of 70.2%, purified by
fiash column chromatography over silica gel (200-400 mesh) using methanol (0-10%) in
chloroform.
'H NMR (400 MHz, CDsOD, Rotameres): 5 = 1.36, 1.47 (s, 9H, tert-Bu), 2.49-2.62 (m,
30 1H, CHy), 2.80-2.90 (m, 1H, CH), 3.80-3.88 (m, 2H, CHy), 3.91 (s, 3H, CHjs), 4.59-4.64,
4.85-4.71 (m, 1H, CH-CHy), 7.08 (t, ®J=7.5 Hz, 1H, Methoxy-Ar), 7.17 (d, 3J=8.3 Hz, 1H,

Methoxy-Ar), 7.47-7.53 (m, 1H, Methoxy-Ar), 7.75-7.81 (m, 1H, Methoxy-Ar), 8.68-8.74



1H NWVR (400 MHz, CD30D): = 8.87 (s, 1H), 8.74 (s, 1H), 7.74 (s, 1H),

7.65 (d, 1H), 7.57 (s, 1H), 7.20-7.13 (m 2H), 6.37 (s, 1H), 5.17 (s,

2H), 3.87 (g a0ddlosddse MS (m'z): 328 (MrH); HPLC (A = 214@iRpbdiidesrih

13.9 min (100%; np: 190C. 5Exanpl e 85:

N (6- (5-fl uoro-2-nmet hoxyphenyl ) pyrim d!]&_ 4-y1)-2-(1H i m dazol - 1-

yl ) acet am de Exanpl e 85 was synt hesized “according to Method 2 in a

yield of 23.6% purified by colum chromatography over silica gel

(60-120 nmesh) using 0-10% MeOH in chloroform 101H NVR (400 MHz,

DVBO- de) {m,51 I?L)]nrﬁialr(ﬁxr) 3lﬂB (str971I€ISPyr1:H)d,|n-&r)7M$ &n/z?HBS M¥iay; ﬂ-|F6L8C (A=

(m 2H) , 735@;&}% u§4720(m2 93 (s, .05 (s,
3. g4l{am 1('Pr'ﬁz(§00é 8 (MrH); HPLC (A = 214 nm [AD rt 8.9

m n (96 6% ; rrp 243C. Exanpl e 86:

N (6-(5-fl uoro-2-nmet hox phen rimdin-4-yl)-2-(thiophen-2- 15

yl ) acet aEﬁQjEPIB(aﬂpI 'é,48ﬂ3 g&@ﬁré@@eﬂwmﬂgﬁmg‘mi@inwgwhpwrglidineaz-

yi el% %g %a/Pm kifded by flash colum chromatography over silica

gel 10 8 usi ng nmethanol (0-10% in chloroform 1H NWVR (400

Ie 29=WHB dyhtlissizédHpcc@dby (s Mellhd)d 78in74 isld dfHP3%, purified by

772769 20 41 (d, 1H), 7.35-7.32 (m 1H), 7.24-7.20

(m 1H W é’qg ﬂzv?%ﬂm 4.03 (s, 2H), 3.85 (s, 3H): M5 (mz): 344

(MtH) ; HPL ZFBOZ\]IHZPGD:;DB]))ES rZSm@mmH%Hg%mgtmm moﬂ-l Exg)1d.gs-

87: N-(6é5f|u 02msthoxy %QQQ/ é}

met hoxy pheh§ & I%xﬁﬁ"@c@r Eﬁa(FrpIJeSg? %Hs hl“ﬁﬁsh Aety-7.22 (m,

accoypdi g tr@eiHekiiw i 281(@ 321'—“—?'9@49“1148!?%%%2‘%?7 G@'?tée ?ﬁeﬂ#fﬂfetﬁé%y Ar),
HPLC u3| ng Zodi aCSI ﬁ 5- C18 col'umm
phase: O-184dbrd694#, dJThd)Hz, ALNMetSoxmsAn) a8 d4 (5., r1drt d?yrmldmfAsro 8.8 k4,

e 080 Byt g R0 (6

3H) 2.4963%3 (m 2H), 1.99-1.95 (m 2H), 1.65-1.63 (m 2H),
1.43-1.42 (m 2H), 0.91-0.85 (m 2H); M5 (mz): 436 (MrH): HPLC (A =
214 nm [A]): rt 21.7 mn (100%; np: 129C. WO

2009/5041:3@1%!5/ EBZOOBIM&BW- BnfRthBR | rnm:dm 4-

N-(6-(5-f] uo - met h?wphen(ﬂ%l m di %‘Q’l&%pyz (3,4

di met ho e BEGH aE%QPrp I3 was synt hesized accor di ng to

Met hod %ﬁaﬂw;ﬂe ﬂoebﬁsoiyr@@eﬁz@d BHédrﬁlngdtob)Mé?ﬁ&P@r ﬁ'f bvﬁ 156+ 95'1@% followed

silica gel (GF254) and elutin % MeOH I n c oroorm
(400 letbRes@. @elylflecs by prapayatiyes HPLE) ysigg SYINA C18(D), 100A7@Igmn (26 x 21.2

iy o s Yo i Py o WP

3. 7Q0( s Ach-vatavio /6l w)th|n3%m(rM+bDJ raldPB@nI(nﬁin.: 214 nm [A]): it 16.9

??5%33{@&?}@ ﬁ@: '9}18'@7 g?%mq[ﬁa;gjgﬂ min (94.1%).

met hoxyphenyl ) pyri m di n- 4-yl )acet am de Exanpl e 89 was synt hesi zed
according to Method 2 in a yield of 5.7% purified by preparative TLC
over si IEX@mRje| 3('GQ@A‘)""HS‘T‘ﬂ@'(&@B@PWPh%iM@"ldr'nn'é"hI orof orm as

| uent M 5 = 8. 92 1H), 8.91 111)
8. 72 ( sﬂﬁ%awléé?%%%@c@ dd, 1H), %67 b5 (dd. (1i|) )

7. 1357 Example Br) was systhesized (aqcomﬂ)g tet Migth¢a 7 Hp, yidd a8 &% SBatfing NBm
(1g15é) ; zﬁ%wg,wggbWa:sh%‘FgA'wlﬂt'ﬁnetl‘[yﬂaPh:er.' t 18.8 min (98.7%; np:

N- (6- (5MS (rofzg- 2@} e 3 pY4 nm, JAY:- - 9ydlnir2t100kE)pY T 1 ol - 3-
yfl acet am de Exanple 90 was synt hesi zed according to Method 2 in a
yield of 4.6% purified by preparative TLC over silica gel (G-254)

usi ng 1@%agipgly| 32C abatsuty N3 (e RhdtAbRYERe AN} Hmidin-4-
30 ylcarbamoyl)cyclohexylcarbamate
Example 32 was synthesized according to Method 2 in a yield of 23.1%, purified by
preparative HPLC using LUNA C18(2) 100A column (250 x 21.2 mm; 10u), Mobile



251H NMR (400 MHz, CDCI3): 6 = 8.8 (s, 1H), 8.84 (s, 1H), 8.34 (s,
br., 1H), 8.18 (s, 1H), 7.73-7.70 (dd, 1H), 7.13-7.09 (m 1H),
6.97-6.93 , .86 (s, 1H), 6.81 (s, 1H), 6.22 (s, . S,
3H), 3.69 s,m%ﬁ*?ss (M z): 327 (MH); HPLC (A = 214 n%‘%’?‘?f@:’“%é’
15.4 min (100%; np: 150C. WD 2009/ 047%59PCI AP2008/ 063715 119
Exanmpl e 91: 10

N-(6- (5-fl uoro-2-nmet hoxyphenyl) pyri m din-4-yl)-2-(thi ophen- 3-
yl)acetani de Exanple 91 was synthesized according to Method 2 in a
yield ofpril&e%murml(gal) l?(ad}éﬁﬂoﬁéﬁl\d/é’tér Hfd%§05)u§ﬂ Pg FeFhaeSAN-water (95/5)
120- 5- C18 col um , phase: 0.1%formc acid
(aq) Acwtmaéﬁmm ﬁ@mrﬂeowmlam@ 48 m/mn, A=235nm 1H NVR (400

I Saing: 20 el 2 i e i gad) 7L

3.92 (s, 3H) 3.83 (s, 2H); MBS (mz): 344 (MH); HPLC (A = 214 nm

(2R . (BXaB1 a3 cleot AU 4R AR oy PR UpRLAT -t

phenyl pr}dpammmagd)@cmm)@lwbmteynt hesi zed according to Method 1 in
Gl SoRietilp) i Sispirthes el RS Rack M e B i B by
?da 8183pré§ara&b& HF&.@%S&%_‘)L@WA cﬁsgéa (@QA %iumrirjezm X 5’1 élmﬁa Gﬁop mlfﬁnobue
3.90 (s, pf@ﬁp 03.% 6 RAq (aprradlemoA@P&waw) (40M@)(aﬂtz‘f 03@2 tgmny-watm@%)

(A 5421 (91 59 ; light brown sem solid.

Exa_nlr())l e%g{m 4%@'%\]"}{‘% "%g ?Fmoro 2- met hoxyphenyl ) pyri m di n-4-yl)-2- 20
phenyl pridpdményi 427 EMakplPI93 (Wa14ym,HAPi #el@.Gundro(98.30G).t o Method 1 in
a yield of 8.7% purified by preparative HPLC using Zodi acsi |
120-5-C18 colum (250 x 46 nm 5p), Mbile phase: 0.01M NWDOAc (aq):
AcN (55: E¥Ea)ln dsﬂi O!Waﬁﬂhe N-(J@(nunamox rrer@% Aifidi=4NVR (400 MHz,

DVSO- d6) é I;R 1 (s, 875(s 1H), 7.70-7. 66

25 (dd, yﬂqycoﬁemnea sbﬂ!f)a '7‘93 G 26 (m 3H), 7.24-7.20 (m 2H), 4.08
(2(%4 1%;? Ex%nﬁ@e @% w§é‘|)syntﬁe§1%e<§ %cc@iw ng%1M@rﬁ 7304 M 76 % CstbAing from
2009/ 04 grmﬁrﬁﬁmard@ﬁdwvamnszmtmemwem

N-(6-(5 h Qo |
nit rophe“?]% rg]li: ta 11'@[1 Qi‘éﬁklﬁfr)\ éjh'ﬁ‘nﬁj [gvnt hesi zeég%accz)rdl ng to Method
2 in ayield of 6.6% purlfl ed by preparatlve HPLC using Genmini C18

CoL ) St EoaE Bl BB Rl o
1H) ,208. G&drspy&wldlr&—ﬂ%afwbxyléﬁe 7. 76- 768 (m 2|'|) 7 61 7. 57 (m 2H) ,

7.35-7. 30 m 1H), 7.21-7.17 (m 1H),
3H); MS & 3334ag wn&esmm@%ﬂm@m Mﬁwocﬂ é]m 9|We'(i4)f§7rﬁ% purlﬂed by

(90. 7% 18R coll A ehrbfh vet-silica, gal (200-4 h t %
N-(6-(5- fa ugPo mert hoa%%ﬁgﬂr]ﬁo pysrI :Cr?‘lgc? rg%o y%wzgs( %ysmg methanol (0-10%) in

(phengxﬁh@ﬂ'@f?rm 2Htetrazol - 2- y9acet am de Exanpl e 95bvvas synt hesi zed
o . .
FPLC usi g 95t g0, GP-Bor i nRenk Sk 20 Ibro el iohas g 200
ﬁr'c/gﬁ?m(pmo}?ld HHL,AB.6023136 (e BH( gﬂ-iﬁO:) .8and, BHp@Hsp,tée504tfﬂ2 (mN1H1EH-CH,),
7. Poley a0 Ehg et .47 1, Bt 70544 TS\, fphoiomyrAn

(d 2H) 7.68 88 20£8.3H3, .1+ nﬂ&hbﬁy-AZ)lﬁ)M:aS?% Erﬁ 1I-?Weth§xy8,3r 8%7531*)31 (MBS 1H,

(mz): 436 (M-H): HPLC (A = ;)

155C.  Methoxy-Ar), 8.67 (s, br., 1H Pyrlmtdm-Ar 883 (s 1H Pyrlmldln Ar); MS (mfz) 417
(M+H); HPLC (A = 214 nm, [A]): rt 16.5 min (95%).
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20Exanpl e 96: N-(6-(5-fluoro-2-nethoxyphenyl)pyrim din-4-y1)-2-(5-
(phenoxynet hyl )-1H-tetrazol - 1-yl ) acet am de Exanpl e 96 was synt hesi zed
accordi ng o3 as side product of Exanple 95 in

13. 6% pur?‘@l%@}@y preparative HPLC usi ng Zodi acsi | 01?%’%’%%@&/0‘8%713
(250 x 32 mm 10p), Mobile phase: 0.01M NH40Ac (aq): AcN (40: 60) and
flowrate: 4m/mn. 25 1H NVR (400 ,4 DMSO-d6): 6 = 11.52 (s, 1H),
8.99 (s, 1H), 8.62 (s, 1H), 7.74-7.70 (dd, 1H), 7.37-7.32 (m 1H),
7.29-7.19 (m 3H), 6.99-6.93 (m 3H), 5.68 (s, 2H), 5.52 (s, 2H,
3.80 (s,Exhp Ielv%d mﬂﬂuon@ﬁ (6)BLhet H&SE'&T'/%B’ hidih 8- gﬂr}olldhejﬁ 1

mn (83.59 np: C. WD 2009/04735 008/ 0637 121 Exanpl e
97: 2-(3cqr Hxﬁﬁt'@%tzblml yl ) phenoxy) - N- (6- (5- f | uor o- 2-

scoor ol MO REL BRI ERATES: NERATD, F 4ol S UDAT S o

HPLC usipnZoldi3be putifictPity traghiBg edthwetinyl @d. x 32 nm 10p), Mobile

5ph ; < ] | : - 60 fl L 48/ m n.

T e ( ToOiG S0 bRy 08 & B0 2 T (R Ertg. B0 258 ) T Bl
(1H) 1?{) 73;2 §(4m %ﬂﬂwCI(?lg)?‘B?TB EJBS(gﬂ 1HHCH, I—g $087(s5BH( r(l:Ha'éH)l 887£&I7-33-§3 I;z
() RSt THACHICM P AT V33 51 030 ELESH ) rmsd H 34254 biz, O5H,
Ex | 3 :
N?gp(g %@u%wzg 7497 ﬁgx(m 1H, MethoxY A 730 =53 Hz, 1k, Methoxy-Ar), 7.67
yl ) acet aht %Ié"'ExH‘IrdW@ﬂ‘@SyV%b %%t(ﬁlesdiéﬂ ﬁcchlenbth dl'h/éﬂetbdXSQAr)n 8a76 (d,

yi el @ ofs 57 3%, ctl

usi ng) Zo |a(1‘:3s?-lf ?%-@r@g{ncol ’u%nw? 7%;0% qﬂp‘ﬁp)?“iihla&h%bwg%z) 317
phase: QMxHyt NBLCAG X 24) nmAEA): (rﬂ&ﬁﬁﬁh (A00%H.| ow rate: 48ml/ m n.

Further purification, by preparative TLC using 10% ethyl acetate in
petrol eum et her and washings with ether, gave pure product. 1H NWR
(400 M'izﬁxﬁ]ﬁl|e3)37 Nt6 58&0&&2 Aitho nyBpyritidiné4 4P pigeridifie-2- 1H) ,
AN NI A TN T e s )

7. 12- 7. G@rbgxamige EF% 6 93 20(m 1H), 6.42 (m 1H), 6.35 (d, 1H),
FA% S(ts Tlh%l7 %20?71 %rr]& cted /Sré'c'ﬂrsoﬂ\@f E%%EX ﬁ%&'“@ﬁheﬁé&aé&rﬁma% Mthod 2,
N- ( 6- ( 5- afueucbssqiatznrrrenﬁdaw;ﬂn@tqu Fpgmple airrwals prepazed foyr Mettged 9 in a yield of
yI)acet?@ﬁa 25 Exanple 99 was synthesi zed according to Method 2 in a
yield of 711.5% purified by columm chromat ography over neutral

al um na MSi(mégz)03 35 -l ) HPLE ¢t a2d4inm, jAa])r i [9eimire{ 1085 ); mp: 122431 NWVR
(400 MHz, CDCI3): 5 =8.86 (s, 1H), 8.84 (s, 1H, 8.00 (s, 1H),
7.75-7.71 (dd, 1H), 7.50 (s, 2H), 7.14-7.10 (m 1H), 6.97-6.93 (m

1H) 206 Fansplel8B: BafdndN- gfﬂ-iluggcﬁg-rﬁ&hb?ngé}glyl)ﬁﬁﬁlFég)é— 3\2/\%
r mn 9 :

HPLC (A = 214 nm
2009/ 047@%9%299@%@'7199 1EEAExarrp| e 100:
2- (5- Ch'TWeOBU(E bebtBetéd Ydr@&‘t}fé?r’\bl( ﬁxérﬁ LS'@RA%EZS%FheSE?g aCCOFdIn%ttﬂ Methog 2,

nmet hoxyphenyl ) pyri m di'n-4 acet a esl ze
accor di raffer tsomph@@dz)urlﬁcathn (yledd:&0. %%y Exapplei 38 wes byepanedabammhmdag ina

Z:‘Eeg;/er le% o'f 58 29’3 puq'l%gﬁff ré'&érgﬁ/el?ﬁ/&%ts,l ls: %eéea}t(nggMC 00 eIu[ ﬁ)g W|tﬁ33%
25  MeOH in chloroform.

MS (miz): 345 (M+H); HPLC (A = 214 nm, [A]): rt 9.3 min (98.4%); mp: 162°C.

Example 39: N-(6-(5-fluoro-2-methoxyphenyl)pyrimidin-4-yl)-tetrahydro-2H-pyran-
4-carboxamide

30 Example 39 was synthesized according to Method 2 in a yield of 39.2%, purified by
flash column chromatography over silica gel (200-400 mesh) using methanol (0-10%) in
chloroform.



1H NWR (400 MHz, CDCI3): 6 = 8.92 (s, 1H), 8.91 (s, 1H), 8.72 (s,

1H), 8.12 (d, 1H), 7.78-7.74 (dd, 11-1), 7.66-7.63 (dd, 1H),

7.15-7.10 4 98-6.91 (m 21-1), 4.97 (s, 2H)

VB (M 2): &?&“W«Fﬁg HPLC (A = 214 nm [CD: it 18. SP‘(Q@EI(Z?%"%@”

~ 10np: 185C. Exanple 101:

2- (4- am nobenzyl oxy) - N-(6-(5-fl uoro-2- H hoxyphenyl ) pyri m di n4-yl ) ace
tam de The precursor of Exanple 101 was synthesized according to

Met hod 1, after isolation 15 and purification (yield: 25.6% Exanple
101 was peqpazed3pyMvenedLEqr = a rthe[%\@ ﬁf135§m5 cm%) fnﬁzcsa%@yccol um
chromat ogr aphy over silica gel (100 200 nesh) u5| 20- 25% et hyl
acetate in petrol eumether as eI uent. 1H NI\/R (400 I\/Hz CDCl3): 6 =

i ol bt o e
4.07 (s, ceﬂhpxamwiego (s, 3H), 3.73 (’s br., 2H): M5 (nfz): 383 (iva)
HPLC (A = 214 A

PLC LA Erdie D bbb e Mol i B R, Wred oy
yQacet anprépardbix anpl @i anwgerqmba;amdluaﬁgwmlm MeD Ve Belercoforil

I'd of, 8. 4% f TLC | | (GF254
Ind ol LMK E%b%w@%uﬁ&i??é@t&rﬁem B Ui (IR 285 G,

DVSO-de): 6 = 10.92 (s, 1H), 10.64 (s, 1H), 893(d 1H), 8.76 (s,
1H), 7.73-7.70 (dd, 1H), 7.37-7.31 (m 1H), 7.24-7.20 (m 1H), 6.65
(s, 1H) ,BExamples 46: 3¢\-(f-(Hypora2gne 9xy9h9nymoymn(oﬁn-4zvl)12-mr{in¢ﬂ9l'r.ne-3-

327 : : =214 nm [A]): it 16,4 mn (93.2%; : 186C. WO
(oD AEBEEATI 155 =D

2009/°04 08/ 063715 123 Exanpl e 103:
N- ( 6- ( 5-Examuyle42-was sionlygsivadyddooydingiaMethbd2 Rdbyieplyofigiv - 3- y1) -

2H-tetr |- 2-y t.an a Iel synt hesj | according to
Met hod g‘ﬁgﬁ”ﬁz)yﬁ'ﬁ? ﬁw%‘%‘}?%@/ﬁ 3 8{?}&% r3e% f@t‘%gﬂfm%nﬁoegcti on
m xture and was filtered, washed vvlth vvater and dried in 5vacuo to

af ford pure Sroduct. 1H NVR &400 MHz, DVBO- dG?, 6 = 11,61 é@ 1H),
9.26 (s,EXagpleg 425 (tetrahygro-N-(fe(2-ethgyyphgnyhpyemidipyd-yh-Zpyean-4ry) |
7. 75157 Thrb8famidd. 7.63 (m 1H), 7.34 (m 1H), 7.21 (m 1H, 5.98

(s, 2H), 3.82 (s, 3H; M5 (mz): 407 (MtH); HPLC (A = 214 nm [A]):
13.2 rt Eﬁamqlgs% wamynﬂ‘mg@edla):oe@n@n@ Method 2 in a yield of 21.9%, purified by

1-(4- h A
yl §cy(r:rF éﬂeﬁgng‘gé;ﬂ%kd:n'ﬁ& g@( E}[(Jf@.t pq)é{%4?§/\w;a}&s)0§%n¥rﬂzg$@e Z?Agc@mji %%J t BAOb"e
Met hod 2hiasea0yli%elTdFofad): @%dl@urmmﬁmt@y(m&!naataﬁ FVE niPLlE AcN-ngtdrU9a/5)

C18(2) 1Q00A | 25 2 10 Mobi | 15ph : 0.1% TFA
(aq§ )gr"ﬂ '?9 ”}lig‘ln\ﬂqs()éfag? QZ@YF@@?ﬂat tp) 0 m'ln teo A(F:)N?\?vgt er (95/5)

20 MS (m/z): 314 (M+H); HPLGC (A = 214 nm, [B]): 1t 11.9 min (100%).

Example 43: tetrahydro-N-(6-(2-methoxyphenyl)pyrimidin-4-yl)-2H-thiopyran-4-

carboxamide

Example 43 was synthesized according to Method 2 in a vield of 8.4%, purified by
25 preparative HPLC using LUNA C18(2) 100A column (250 x 21.2 mm; 10u), Mobile

phase: 0.1% TFA (aqg): gradient AcN-water (40/60) at t = 0 min to AcN-water (95/5)

within 45 min, flow rate; 6 mi/min.

MS (m/z): 330 (M+H); HPLC (A = 214 nm, [B]): rt 14.8 min (85.7%).

30



within 45 min, flowrate: 6 mM/mn. M5 (mz): 418 (MtH); HPLC (A =
214 nm [B]): rt 20.2 mn (100%. Exanpl e 105:

2- (4-net ho N- (6- (2- met hoxyphenyl ) pyri m di n- 4- ;
yl ) acet am W@Qﬂ ¥ %:’3 105 was synt hesi zed according to I\ﬁézﬁ%lgm?mi%né

yield of 1.5% purlfl ed by flash col urm chromat ogr aphy over silica
gel (40 m cron) using nethanol (0-10% 186 chl oroform VB (mz): 350
(MtH); HPLC (A =214 nm [B]): it 14.3 mn (95.9%. 25 Exanple 106:
2-(2,3,5-trifluorophenyl)-N(6-(2-nmethoxyphenyppyrim di n-4-

yl')acet gp! in a
yield oﬁ%ﬁg% pur ﬁ%aw&}%ﬁwﬁ?égﬁﬁ@&gm 'EW&E%B)% 100A
e

col utm (¥htyctolrexaneearbaxamidenobi | e 30 phase: 1% TFA (aq): gradient

AcN- wat 40/ 6 L5 mn,..
flowr a'?ée a(r%a ‘?‘D W%ts %@ﬂ{e%{ig)d a%ﬁéﬁ%%gﬁqségg %_y "5@40 1#5[/"6]%"1;”]:'?? by
16. 5 m rlgsbcobiin chidh 0G0y 63608 §E12008/40037d<h) LidihgExattahe! (D010%) in
N-(6 (2 t hoxyphenyl ) pyri m di n-4-y1)-2-(4-((4-rrethy|piperazi n-1-
y1) g’ﬁiﬁ I')acetam de  Exanpl e 107 was synt hesi zed according to
Met hod |1lm NMR qhgo MiH2%CDPW)i Bi-ed 4By f7|5 mj wnTB-quBO(mt 995 apbg (ﬁn\\//gH)

silica gel (40 mcron) usi ngblrret hanol /% i n 5chl or of
t:%fﬁ?ijl“ 2:

(400 MHZ-5 HE 3040 KH 4F\13dFB)1H) §d-(3. o tHh, 6:&:4 (dg, 9<H) 7.14-
CB) . 3 0 8 P78 (it 1101 1, SH) 0 0285145 0, s, B TR G By o7

Met hoxy-(MHH); APLE-(R. 55314 rm, [A): rivied Bowip- 99)1%)7 72 (dd, 3,1=7.5 Hz,
4,1=4.7 Hz, 1H Methoxy-Ar), 8.65 (d, 5J=0.8 Hz, 1H Pyrimdin-Ar),
8.89°10(d, 5J=1.2 Hz, 1H, Pyrimdin-Ar); M5 (mz): 432 (MtH); HPLC (A
Z (2%4 anxa{rﬁbl)e 451h 8-a?nhid=lN((Gz5-I%orﬁa<-ﬁfmhh @x;ﬂ;ﬂﬂa'nyl)pgrimidin-tl- |
5- en - N (.6- (2; /et hoxyphenyppyri m di n-4- ypacet am de
15Exanpl¥ F@GB’ "Eﬁ%ﬁ@@"é’gﬁ i’&gﬁrdl ng to Method 2 in a yield of
63. 2% pEHd Bb@%r&ﬁc@ﬂ%ﬂé&@"sbr\/éf H?bﬁpl@ﬂ@gvdé%t%e@ adding AbUiBthod 2,
(250 x 21.2 r‘,\&!ase 1% TFA (aq): gradi ent "AcN-wat er

(40/ 60) ater tsolﬂt@nrﬁml ntwlﬂ;a@w eldl: 420253 Exampla 46 wes prenared by/Meibed 760 a
n. o, 380 (MtH); HPLC (A = 214 nm [A]): rt 17.4 mn

(91%5 %%é?é/ 109:

N- ( 6- (2 hésmmi@ BAG (Mol RIS (A p2rl # minli [AD 4t yI0) 1+ @in( ORI n- 3-

yl ) acet am de Exanpl e 109 was synt hesi zed according to Method 2 in

a yield of 17.7% purified by preparative HPLC using Zodi acsi |

120- 5- C]E&ammlurms A 2618,2RP2-aminolNB+(5¥hivirb 2-afepietph ey )pyfintidirs4aci d

(aq): Nﬁ&H’Fﬁ? and fl ow. rat 4 mM/mn, M5 (mz): 353 (MtH); HPLC
(A = 21XNG¥Flgh ?"G?bedaﬁ“ﬂ?n?'lﬁ' 00%; nmp: 175C. Exanple 110:

l\tggzg(e f ;fﬂ]eggé@p%tét%@@rpﬁ@&?%cﬂh@PEkérﬁWe' 16 3 dyritdsized| BYEdr&hg 8 -Method 2,

Y after isolation and purification (yield: 16.4%) Example 46 was prepared by Method 7 in a

yield of 45.3%.

MS (m/z): 345 (M+H); HPLC (A = 214 nm, [A]): rt 10.2 min (100%); mp: 272°C.

25 Example 47: tetrahydro-N-(6-(2-methoxyphenyl)pyrimidin-4-yl)-2H-pyran-2-
carboxamide
Example 47 was synthesized according to Method 2 in a yield of 28.4%, purified by
preparative HPLC using LUNA C18(2) 100A column (250 x 21.2 mm; 10u), Mobile
phase: 0.1% TFA (aq): gradient AcN-water (40/60) at t = 0 min to AcN-water (95/5)
30 within 45 min, flow rate: 6 ml/min.
MS (mv/z): 314 (M+H); HPLC (A = 214 nm, [B]): rt 15.2 min (97.2%).



30Exanpl e 110 was synt hesi zed according to Method 2 in a yield of
25.7% purified by preparative HPLC using Zodiacsil 120-5-C18 col urm

(250 x 32 Wy ?ﬁa?l\/bbl | e phase: 0.1%formc acid (aq) ?A@J;g&@%ﬂ

and fl ow rat e WD 2009/ 047359PCT/ EP2008/ 06371

(mz): 367(M+H) HPLC (A = 214 nm [AM: rt 1.4 mn (100%; np:
175C. Exanpl e 111: 7

N- (6- (2- et hoxy-5-fl uorophenyl) pyri mdi n-4-0-2-(pyriclin-4-

yGacet am de 5Exanple 111 was synthesized according to Method 2 in a

yi el d of Exdinplé 4®UN-{6-elnfith Sx iR nHBtrm glodaiecdrb id
120-5-C18 col um 258 ;?132 mm- 10 @,pﬁgl t\yg,scg 0.1%f orrmoéargclzl%

(aq): AdNamEe?d W@ﬁosmthﬁﬁmeat @condlﬁg /tenMethns 7 i 2)Yieldsy 1(9\«11-?/4) PUFifiet by
(A =21 rPﬁéraE@%)HPLé ustheP LIINA )ﬁnﬁ% 100R:co I(gé@'@‘é’i‘&' 1964), Mobile

N (6-(5- 0oro- 2-1 sopropoxyphen rimdin-4- (pyridin-4
yl )acet apfhaSe BxaplFA 149): \gaa;dlerytn.&tféﬁvaterd(@i&@))rah ng @ onivdohdaN-vater 95/5)

yi el 7A) purlnﬁéed by arative HPLC using Zodiacsil 120-5-C18
colu ("ﬁ' Wﬁ)tﬁ)aprkﬁ'ﬁ M e phase: 0.1%formc acid (aq): AcN

(25:75) MBG!nf/i 0284 gineH), HPILE (A 8213508 (BN 7) miB@2. 26 MrH) ;. HPLC (A =
214 nm [A]): rt 11.44 min (97.4% . Exanple 11
N-(6- (2- et hoxy-4-fl uorophenyl)pyrim din-4-0-2- (pyridi n- 4- yQacet am de

Exanpl e gxainpRu$Y N-{B28-ARth 6 éﬂigﬂ 0
and purified by 20 pr epar ative HPL 8?’?\%@”@%2&?&??”“&8%%&?%nﬁﬁer:n

(250 x dxample f@p)vas NyBthesizer saasording 4o Methed Zadi @ yield)of 1¥c8¥ perifigy by

?Rf')fo' Ovﬁrégérgav L(%g%d@um @‘E&%ﬁﬁ?@ %WFHn (B8-S 5027t MR Mobile

N- (6- (2-pdtakex 9:14% Fﬂﬁﬁo(amhgrqdlerﬂymmwﬁter- ¢H0y80)- &-{ py0 inuin rte AcNEvater (95/5)

yl )aceta de* was synt hesi zed according to Method 2 in
a yield Vﬁ#h'nl‘} m'PE’F‘%"%&a % EB'ﬁversatl on to the HCl -salt by

di ssol vimg (mvztm\ﬂ?\ndedd?Lt@qn ofl 4 1@, [BY: rtab. Riire(gsst). HCl . M5 (1 z):
353.5 (M+tH); HPLC (A = 214 nm [A]): rt 10.38 mn(98 6% . WO
2009/ 047359PCT/ EP2008/ 063715 126 Exanpl e 115:

N-(Gs(5 - 2- (pyridin4-y
I)p?gpanée#m e Egg!r:gj g@éﬁf@haglsﬂ g}ﬁ Hggstﬁtz’eoﬂ%cco)pgrﬂﬁhwl%t hod 2 in a

yi el d ofylEyglohegsapeeanoxaede (M-H); HPLC (A = 214 nm [A]): rt 11.03
N (6 (2 20l S VRTBYBgarsd socerdin fo Methad 20 g ield pf 13,5%. , purified by
yl) acet pmepratie HPL(Exsingl EUNAGCHAER) sw%esiuzreﬂ (280 ar 21 ﬁgnm) Ngihbbe
s ool viigsPn0 A TEAD A Bt SR SR8 480 e fof i SederPigrer (o)
(' 2p: 3-3@11:345 Wit flowFaié: € Amik14 nm [A] ): rt 9.31 mn (96.0%.
'H NMR (400 MHz, CDCla): & = 1.10-1.20 (m, 2H), 1.36-1.54 (m, 4H), 1.88-1.94 (m,
2H), 1.98 (s, 3H), 2.22-2.28 (m, 1H), 2.58-2.66 (m, 1H), 3.92 (s, 3H), 5.52 (d, 1H), 7.01-
7.13 (m, 2H), 7.46-7.50 (m, 1H), 7.85-7.88 (m, 1H), 8.87 (s, 1H), 9.06 (s, 1H), 9.78 (s,
br., 1H); MS (m/z): 369 (M+H); HPLC (A = 214 nm, [A]): rt 11.6 min (99.8%).
25
Example 51: 4-methylsulfon-amino-N-(6-(2-methoxyphenyl)pyrimidin-4-
yl)benzamide
Example 51 was synthesized according to Method 11.

30 Example 52: 3-methylsulfon-amino-N-(6-(2-methoxyphenyl)pyrimidin-4-yl)-4-
methylbenzamide

Example 52 was synthesized according to Method 11.



Exanpl e 117:
N (6-(5-fluoro-2-nmet hoxyphenyl ) pyrimdin-4-yl)-2-(pyridin-4-

yl thio)ace ) _ anple 117 was synt hesi zed accordi &F%qj
inavyi e|d“’¥9 gﬁ%‘ﬁgst (mz): 371.3 (MtH); HPLC (A = 2%#“?82%% 15
10.35 mn (96.0% . Exanple 118:

N (6- (2- met hoxyphenyl ) pyrim di n-4-yl) - 518( pyridin-3- yl oxy)propanam de

20 Exanpl e 118 was synt hesi zed according to Method 2 in a yield of
38.6% purified by flash colum chronmat ography over silica gel

%2?320%%@:;638* 3% ﬁﬁiﬁsﬁ&ﬂifouﬁ-%niuﬂc{dw(@gﬁméiﬁei%ﬁ%ngﬂ Mggrﬁg%%

1H, CH) ylrbtmzanddesJ =8.3 Hz, 1H, Met hoxy Ar), 7.07 (t, 3J=75 Hz,
Met h 7.40-7. 45 1H,
Met h3§§ @%mp"% Séﬁ”?szgy”%g%ﬁ%éd%@%'ﬂ&&ln%w%m Pyri di n-AE;n, 8. 32
(s, br., 1H Pyridin-Ar), 8.42 (s, br., 1H Pyridin-Ar), 8.81-8.83

di di, n- A 8,90 (d, 5J=1.3 Hz, 1H,
erﬁdlarl Pl ol (-8R e"vnpxe‘wﬁ' A yhploqtfianl. 1 101
mn (96. @%mple\m %@%ﬁﬁe@&%acaédé%ﬁ)@%%&ﬁéé A&7 abEyaandie2s. 8%, purified by

N-(6-(5-fl 2- h | din-4-y di n- 3-
D13 ot reEais M| UMM KBl Ho0Mb somstr 4256uPhg MovvEioMabile

h?sioYL?‘*n'%S.@Loé%”Tai@' a‘@ﬁfg??&é%“té'?&ﬁé%’;@‘?é et 7 S g Aciier 5)
9[\,5(7 1((5|\vmh)|n 45IPnia, ﬂoﬁwmtelﬁmﬂlmmn{ﬁ)D rlt 11.1 m nI (94?/@ rElxalrrpl e_ 120

y1 ) albet aft BB agod BRE, ILRET0E 200 & L Sl e B D i @
:jn a ?u elH), B5R3%571 (o, |1¢wetdmy T.0D\(AY, Sa)] @07t0809qemHﬁmsahr -lpy21 (m 1H)
3672 (e SARLE. (ﬂ%‘% i (g 5 83,82 1S P oy “ﬁhs@“‘%

121: N ((Ry4)2307 8qnm+B; RELEOXPRENNM) PV ir™ 815 5nif-(9F keg); met hoxy- 2
(pyridin-3-yl )but anam de Exanple 121 was synthesized ‘according to

Met hod 2 in ayield of 80% purlfled by preparative TLC using silica

O TS5, L M S R AR AP A et

N-(6 ( 5-darbexamitleret hoxyphenyl ) pyri mi di n-4-yl) - 3- (pyrl di n- 4-

Yo e s R A T A 2B SR ke Lot

di ssol vipngparatnlRCHRUT! sty Fodiacell 12025-€08 o«ﬁ!uﬁmhﬁﬂ&)ak 25 N¥ain; 1p), Mobile

1957 v ¢ %é“&*bmr%aaémééﬁéﬂ@%%ﬁ oMb pyr o EXS”"' ©
yl oxy) adgt nm@go@%ﬁéammma 183 pasy (%YQHI)e@BBgQ Aq% Y 44 g&g Hro Mat o374

usi 1 acsli

inayield of 21% urlfle preparative
305 IS O 7228 G, )0 B (k. B AnRcat, AR Earkin g Al e
ACN (35 RH)2RBLE! R 30E G, (B): ™ 1670 Mhin (92%); mp: 170°C.

Example 56: 5-ethyl-N-(6-(5-fluoro-2-methoxyphenyl)pyrimidin-4-yl)pyridine-2-
25 carboxamide

Example 56 was synthesized according to Method 2 in a vyield of 13.8%, purified by

preparative TLC using silica gel (GF254) and eluting with 10% ethyl acetate in

chloroform.

'H NMR (400 MHz, CDCls): & = 10.63 (s, 1H), 9.02 (s, 1H), 8.99 (s, 1H), 8.50 (s, 1H),
30 8.20(d, 1H), 7.77-7.73 (m, 2H), 7.13-7.10 {m, 1H), 6.99-6.95 (m, 1H), 3.95 (s, 3H), 2.77

(g, 2H), 1.32 (t, 3H); MS (m/z): 353 (M+H); HPLC (A = 214 nm, [A]): rt 21.1 min (100%);

mp: 176°C.



WO 2009/ 047359PCT/ EP2008/ 063715 128 M5 (mz): 355 (M+rH); H PLC (A =

214 nm [AD: rt 10 mn (100% . Exanple 124:

N- ( 6- ( 2- et Woxgoskbdspor ophenyl ) pyri m di n-4-y1) - 2- (pyri di FCI3EP2008/063715

yl )acet am de 5Exanpl e 124 was synt hesi zed according to Method 2 in a
yield of 14.7% purified by preparativgglLC using silica gel (GF254)
and eluting with 60%ethyl acetate in petroleumether. M5 (mz): 339
(MtH); HPLC (A = 214 nm [A]): rt 8.9 min (98.5%. 10 Exanple 125:

N- ( 6- ( 2- met hoxyphenyl ) pyri m di n-4-y1)-2-(pyridin-4-yl)propanan de
Exanpl e Bxamples 58y nthhes(S-Buouc2eonefhoeyypbensd pyrimidinrd-w)7rropthydii-

35. 9% t Zod | 120-5-C18 col

(250 X %9{'%5*@@0%41%‘3@9%5&%st""g"eoikﬂnﬁlpezlSALa?Za) AcN ( 35: 62? and

1;LI00\1V rat@cagng@erﬁ'f/ m]z_a\g %{?tlﬁeﬂlwdlggc&ﬁdmw MetffdC2 (iR & yislel ofrB.7%ARurifiéd by
.1 mn . 29 . a e : . N

N- (6- ( 2- ARAYe) S%Wr?tfﬂddwnm&“xam’ and gy digsaived sphdiltaAataerocess

Exanpl e vﬁ@@réb@éte%ﬂdﬁdéﬂﬁb?eednﬁ?@mr@cﬂg gTaOeMéFé‘Ql@dacﬂ nayield of

53. 7% fied t HPLC 120- 5- C18 col
(250 x 35 WM 0y Pl B shis gt 1 DR, S4845, 1k P.0 Ko NIF)38 G55, TH

and fl o C 4
. %‘7‘981 (b?gghér”? M @qﬁg@ﬁﬁ?fh (M32HY, M7 28REC1(, 0214 1Y) 2.58
N- ( 6- (5 (fsl Bhd); GBI {mizt) W%, (e BRbD (A @1l 4 ey, YA -1 14 Bymindi180%).

yl ) cycl opr opanecar boxam de* MCI Exanpl e 127 was synt hesi zed
according to Method 4 in a yield of 45.2% purified by 25preparative
TLC 1@si rExamplec ab§pe| 5-e B NH6-(3-flLib rov2 embthoxyphiengBpy rimidin-4-iisioiazseliet3-
by di ssolv ﬁﬁrl n, DCM and addition of 1.2 eq. of ethereal HCl. M5
(mz): de 4 pLC (A = 214 nm [A]): rt 10.6 min (100%: np:

142C.  Exa mpﬁé%@phﬁs I#Bthesized according to Method 4 in a |eld of 14.5%, purified by
N (6- (5-fluoro-2-net hoxyphenyl ) pyrim di n-4-yl) - 2- t hyl pyri di n30

3-yl ) acareparaivas Pkt s Zegiacs| rit20e5CA8d calsBry %m%?werrho‘d)uz) iMphile

Vo 2000 575 LY AT B 0 G rid oW ra@gaBuf o) ol & (2"

214 16m 'HAEBMR (400.19Hzi 60@2: 3% 9.281(s, 26D @.9& ke 8]9&(3 1H), 7.80-7.77 (dd,

)or opandh it B 1 Sttt T SRRNCHL B L Mhca Betprdrh 83l gl s

in a vyidt,dHf MEM/zpaaBiMetl)yPRC¢parzid ve, (ARG 188 Agn Z000%) $hp: 175°C.
120-5-C18 colum (250 x 32 nm 10p), Mobile phase: 0.01M NH40Ac (aq):
AcN (35:65) and flow rate: 40 m/mn, followed by Method 7 (yield:

1009 . @Mlé) 5936R- @Msmuorﬁa—ﬁ&ﬁow%wmyrﬁﬁﬁm HtylRe0 mn (1009 .
10 Exanmpl e 130

N- ( 80( 5m¢thlR¥TEZ‘h’9[1157Q]BWéﬁW'Ppy?ri-"%ﬁtmxﬁmld9I ) - 2- (3- et hyl pyri di n4-yl
) acet am ] i caordi.r o] 1
ARV éi%mld@f/o pur&ﬁ g&gé%cﬁéﬂm‘% MERoALCA 41y ' 24RO Buhridd by
preparative HPLC using Zodiacsil 120-5-C18 column (250 x 32 mm; 10u), Mobile
phase: 0.01M NH.OAc (ag): AcN (35:65) and flow rate: 48 mi/min.
'H NMR (400 MHz, DMSO-ds): 5 = 10.65 (s, 1H), 9.31 (s, 1H), 8.98 (s, 1H), 8.92 (s,
25 1H), 8.75 (s, 1H), 7.79-7.76 (dd, 2H), 7.38 (m, 1H), 7.28 (m, 1H), 3.93 (s, 3H), 2.44 (s,

3H); MS (miz): 379 (M+H); HPLG (A = 214 nm, [A]): rt 18.1 min (98%); mp: 265°C.

Example 60: N-(6-(5-fluoro-2-methoxyphenyl)pyrimidin-4-yl)-1,2-dihydro-2-
oxoquinoline-4-carboxamide

30 Example 60 was synthesized according to Method 4 in a yield of 5.7% purified by
preparative TLC using silica gel (GF254) and eluting with 3% MeOH in chloroform.
MS (m/z): 391 (M+H); HPLC (A = 214 nm, [B]): rt 14.6 min (100%); mp: 276°C.



col utm chr omat ogr aphy over silica gel (100-200 nesh) using 30% et hyl
acetate in 15petrol eumether as eluent, followed by conversation to

t he MCI - sawio Jowndissol ving in DCM and addition of 1.2 esgrmbomtbensal
HCl. M5 (mz): 353 (MtH); HPLC (A = 214 nm [AD: rt 9.8 min (100%.
Exanpl e 131: N-(6-(2-net hoxyphenyl)pyrig di n-4-yl)-2-(pyrimdin-2- 20
yl oxy) acet am de Exanple 131 was synthesized according to Method 2 in
a yield of 25.1% purified by flash colum chronatography over silica
gel (100-200 nesh) using nethanol (0-10% in chloroform 1H NVR (400
Mtz, cDdBgmpk 513 w(q-%-fleero mthozyphemd)pmﬂmmz)yl)-z @p-d, 1H,

25 Met ho 7.08 (m 1H Methoxy-Ar), 7.38-7.45 (m 1H,
Met hoxy- ;ﬁ)(%rﬁ‘fl%c%}%m? 1H, Methoxy-Ar), 8.57 (d, 2H, Pyr| m di n- Ar),

8.81 (5,Example 184, wayr syrittbsized hoodddidg fosiebirod, 12hla Bied o i 8% AL by
(E)r(da%| 63;%%9&'\’?52 HI!’_LE uswgg Zodzacsﬂ "Bo. g@1)8 cqumn (ZSdnx 3£9mr4? 104}, Mobile

2- (2-sbr qyAzRE! 0904 foPmid éaw (?A@N@S'FB Wﬂ&b?ét‘éq)hﬂlrﬁihdl n- 4- 30
yl ) acet a1m de* TFA Exanp was_ s esi zed accordi n8§to Met h

a yield &N M&%“ODN@F, @P@b)f@)r Pt 1S PEal HbP-Okés dbhed BY ($ |1d'§)h8<fk9| dnrﬁH)

chr omat Op 2

2009/ 04 3@3@% %35@/ %,gg%gﬁ%g]sg;s nglq%et‘ﬁé;l.ol \ﬂ?b 182097, (. TH), 3.95 (s,
chl or of cithy M3 {malz): 362i (M+dHt HEhCWas AthembiB]prep&d aninyB2. AR Onps il 4g°C.
LUNA C18(2) 100A columm (250 x 21.2 mm 10p), Mobile phase: 0.1% TFA
(aq): gradient AcN-water (40/60) at t = 0 min to AcN-water (95/5)

Wi t mOn éE'xample Btpwhr(zst(es:-ﬂuﬁond-z-methaxyﬁlfémdﬁimmEIIJH4WRZ((Q,Q£B-NHZ,
CDCl 3): 6 = %'(fglgf rl %I 13), 4.72 (s, 2H, CH2), 7.02 (d, 1H,

Met hoxy tﬂf'}'”%’ ? etapjdest hoxy- Ar), 7.20 (dd, 1H, Methoxy-Ar),
7.27- 7. 3 dniple té}ﬁ%ﬁesﬁéd adedt¥ing e, M&hocﬂérthdé rjne%)of 9% 3 plAtkd by
1H, PyrldlnAr Pyrim di nAr 3 (d

Pyri m dlq@wr) Cf)“@ngaiogr@@hy prer siliga g@ﬁ@Qj?ﬁg me)sh) NEing rﬂ-&% Ma@8l ip igiigroform
HPLC (A g &déhinm [AD rt 16.5 min (100%. 10 Exanple 133:

N (6-(5- afSI uoro 2- met hoxyphenyppyri m di n-4-y1)-3-(4-net hyl pyridi n3-yhp
r opatiani 'HeNMB (400EMbizp DM B 3 wes= slyr&m(ssntb,d&@éc(er djlrl))g?» 6® (3vettthod.7D-7 .67

gl leg: S| ﬁ1g g (y%)ébl %@Y\@daw ﬂﬁlgeigi@ ﬁﬁ) %%1 Zqﬁﬁﬁe %ﬁz(s R 3.81 (s,

(M z): 36%); W8Hr/z): BBR QVItN)=HRLE (hm 214M; [BI): rt11187mﬂhro1ai(9’8) Hi9::208pC.
deconp. : 110C

Exanpl e134: N-(6 (5-fl uoro-2-net hoxyphenyl ) pyri m di n- 4- yI) 6 7-di hydro
-5H 20 myrhpeessal hl(l@y(mrelbt R (Y{pgeh 0 ﬁm&ﬁ ) dﬁ‘ﬁmude
0 in by

synt hesi zed according to yield o / pur| f| ed

pr eplr atthpenipl68 wep r@/nzml@@saq:coxwog E;odﬂsﬂ@@ﬂ emlﬁ q mbd of £6 »hnpurlfm) by

mbylrr:ﬁ FHTP% Q%Md:olaév rsa %%1?\?\'tﬁ%gﬁmgﬁ'r?2%d \cliblsso He ng |)’|1|\'/|3(the

and addlmaeen 0% Tf%mq)ograhmérw waBAQ40/608 At z)O N6 30 (AdN-vatdiROE/5)
(A = 214 .nr %AD: t 13. 7. mn.(83.2%; np: deconp.: 200C
Exanpl ef‘é@‘% gma @3?06 '@” ‘hoxyphenyl ) pyri m di n-4-yl)-6, 7-di hydro
-5H 30 "Hy}MRp@00 Az IyMSD-88): Sﬁavgqgamﬂa ﬁXgTE He, .85 V®86 (m, 1H) 7.13
synt hesi zed accordl n% to_Method 2 in yie first step f
25 —7.15( H), 7.42 — 7.59 (m, 2H)759 761(m 1H) 83 - 7.86 (m, 1H)800—
8.04 (m, 1H), 8.60 (s, 1H), 8.91 (s, 1H), 11.19 (s, 1H); MS (m/z): 321.1 (M+H}; HPLC (A

=214 nm, [A]): rt 9.77 min (98%).

Example 64:. (2R}-N-(6-(2-methoxyphenyl)pyrimidin-4-yl)-2-phenylpropanamide
30 Example 64 was synthesized according to Method 2 in a yield of 3.1%, purified by
preparative HPLC using LUNA C18(2) 100A column (250 x 21.2 mm; 10u), Mobile



purification was done by flash colum chromat ography over silica gel
(100-200 nesh) WO 2009/ 047359PCT/ EP2008/ 063715 131 usi ng net hanol
(0-10% i nwahdoowaabsspm final purification was done by preperadsiosers
HPLC using LUNA C18(2) 100A columm (250 x 21.2 mm 10p), Mbile

phase: 0.1% TFA (aq): gradient AcN-watgn (40/60) at t = 0 mn to
AcN-water (95/5) within 45 mn, flowrate: 6 mM/mn; np: 220C. 51H
NVR (400 MHz, CDCI3): 6 = 5.08 (s, 2H, CH2), 7.34 (d, 1H),

7.54-7.59(m 1H), 7.64- 7.68 (m 2H), 7.74 (d, 1H), 7.79-7.84 (m

1H), 7. 9uharen®. % TAA) aq)7 . gvadign AQM)vyatBr p1/80)33t (m03m)1 togAgte-wader (95/5)
1H); M5 ) 3 (A =214 nm [A]): rt 18.1 mn

(92, 1% .‘x’%@?nﬁ' 21N Ete! 6 Hhilnfn

2- am no-MS((fv£)5384 (drB1):2HReC o x\lkamy | [ADy rti mid {1008 )1 ) - 2- (pyri di n-
3-yl)acetam de* HCl Exanple 136 was synthesized according to Method 2
inayield of 24% purified by preparative HPLC using Zodi acsi |

120- & Cligxgpleémas{ 232S KNI 8- Meth@&'y h i RAG 2f-y§-2 napfitie
AcN (35: 65) gnd fIO\?v r))e‘lt% A A W?'{))gme by tg%%éWS yi el d:
1009 . NBqRI8)65 3ias %mﬂp@s'zqqoeepqrmns to1Mdefigd {ZAp)a yield f g7 9%on purlﬂed by
(78.7%). e

N-(6-(5- F%Eéoro-g-l_ihﬁL Ou)zs;/n en;l/\ﬁ E;rgl(zr% zzl?onAZfoiluﬂ 52?0 pr%ﬂgzgnrr]n 11?% pbile
(pyri di rpiesgf DalCet T ded)TEradientExeptater GH0/6@)satsly At ianin 2o dAcit-euateti (85/5)

to Met hqgd f 15% for Method 2 and 95% for Method

o) e (s 3R Ao Bl 2551, i [ A): re 6.4 min (98, 19,

ﬁx?gm(g "EBRMR (400 MHz)CDCIs) g- 1.58 (d, %J=7.0 Hz 3H, (i':Hg) 3b94 -3.99 (m, 24H OCHs,
| e rpoxam ge

Exanpl & @Eg%y?% (heatbetMcdsh a%fsa%&sgﬁ R A e AT

gagrg z)Met%ﬁy {AM 251784 Grd AH; FikhyIDRR), fé]z)? 40 tm12H2PRERY1(AFDGPA8-7 53 (m,

N- ( 6- (2-Yibt Melpuetiyl e (e, A 745 yiiz.pid5de T diimedH. d\éﬁitb@b’daﬁrr)deB 99 1(sA 1H,

30 Ex heg t

Vet hod' & iAo BIT TSR EAmRRSARe 1030 & b Rt MELUGRE S ety
[ A] IS i tHl?lcﬁ:)éherZéé nrrT [B])+rt71 91 mim(908%4% . WO

2009/ 047359PCT/ EP2008/ 063715 132 Exanpl e 140:

4-ethyl - N- (6- (5-fl uoro-2-nmet hoxyphenyl ) pyri m di n- 4-yppi per azi ne- 1-

car box_arExhenﬁlel—RB Emcaaozgr]cnbﬂﬁdb)%meaynpmmndmm-gﬁcg)mhng)ﬁrteéith_ellzinﬂide
in avyi 3% urifie re e us csil, .
15005 CRORERIG RS WaB e Aach SORBSIN N EMEIAOTEE b aienh of & 1; ApEfied by
aci d (agprepdaild %@L@Lsm@dwmwmem 1dbptﬂcbnhn1 (350 kOPRY R, Wﬁﬁj)' Mbb]le

with 5% acet one in petroleum et her and conversatl on to the HCl-$

by @0ssdihasaiglilie &) acmslientohchbwater2(49¢0)At tef Heualto h?@N-MﬁtQi (95/5)
y| el ?9(9)2 Iﬂﬁp%%@@ggte é%ﬁ{pm{"l}/&l—l) HPLC (A = 214 nm [A]): it 9.1
'H NMR (400 MHz, CDCl3): 5 = 3.90 (s, 3H, CH3), 4.36 (s, 2H, CHy), 7.02 (d, %J=8.3 Hz,
1H, Methoxy-Ar), 7.08 (td, 3J=7.5 Hz, *J=0.8 Hz, 1H, Methoxy-Ar), 7.42 (dd, 3J=7.9 Hz,
*J=1.2 Hz, 1H, Nitro-Ar), 7.52 (tdd, *J=7.5 Hz, *J=1.7 Hz, “J=0.8 Hz, 2H, Nitro-Ar), 7.63
25 (td, ®J=7.5 Hz, “J=1.2 Hz, 1H, Methoxy-Ar), 7.82 (dd, %J=7.9 Hz, “J=1.7 Hz, 1H,
Methoxy-Ar), 8.16 (dd, 2J=8.3 Hz, *J=1.2 Hz, 1H, Ar), 8.93 (s, 1H, Pyrimidin-Ar), 9.45 (s,
1H, Pyrimidin-Ar), 11.44 (s, br., 1H, NH); MS (m/z): 365 (M+H); HPLC (A = 214 nm, [C]):
rt 12.9 min (99%).

30



10Exanpl e 141:

1- (6-(5-fluoro-2-nmet hoxyphenyl )pyrimdin-4-y1)-3-(pyridin-3-yl)urea *
HCl Exanpl wolzdy/mesosynt hesi zed according to Met hod 12 paw/ep2yiskshiof
21.2% purified by diluting with 5% nethanol in DCMto precipitate a
solid, followed by conversation to the;HCl-salt by dissolving in DCM
and addition of 1.2 eq. of ethereal HOIn a yield of 100% 15MS
(mz): 340 (MtH); HPLC (A = 214 nm [B]): it 10.2 mn (99.8%; np:
224C. Exanpl e 142: 1-(6- (54l uoro-2-nmet hoxyphenyl ) pyri m di n-4-yl)urea
Exanpl e Bxamples 63y nt2Ss4, 2 duifluotaphéinyd)-Nd6HRihetihoxypheny Y indidin-4-

11. 8% g@ %tgr%b% preparative HPLC using Zodiacsil 120-5-C18 col um
(250 x %I Mobi | e 20phase: 0.1% formc acid (aqg): AcN

Eif) 75) Elxluzin;blle(ﬁlv waisesyrdhaediZzad accdf&n@nionetr&ﬁﬂz(Ma yidiRl Gf (423%, PLifiednby
rt

Ecatol © 1FSPRE(EE (WG isins BLME ROIBYPnEPA oo 8594292 mai 9wl M?tale

i n-1-5 ylpraeet am oy eTRA X MR- sdid ASARRSYA¥N 1460 1280t acmﬁ.elltagAér@ w\ﬁérh
3inayield of 11.2% purified by preparative TLC (silica gel

usi ng 1%!%@1‘}5%'!1 flow E3E06 1GRIM as el uent. 1H NVR (400 MHz, CDCI 3) 6

o ?473 (11 m@ r%glz( ?Dg]tg'zs -839%%&52%1@!2)( K 973,7@') 3H46%E§51 6 éé% 5 (m, 3H,
2.72 (m1 Amethmx%r(mx Blelur-ANS 7(08 @; >B315 Hr B)=0.81PLC 1H Memmny-mrr),‘ 7.46-
[8) 1t 8 b (@i0An, oz 1507 Y029 DALSEDRELRORS) 598 (onm,

133 Exa

N- (610( 5- ermrﬂm-ﬂr)nsﬁ B(J(symheﬁyhr)nm:mwr) ditd4A sy by ; 3H( NHXMS peaf)dsTe IM+H);
yI ) acet aneéd(gqu é@ﬂi ﬂt hesi S:d accor di ng to Method 2 in a
yiel d offffg @Jt"'l”fm Dot 1??‘ 3 (-6 2 eparative TLC using 7% MeOH in
chl oroformas el uent. 51H NMR (400 MHz, DMSO- d6): 5 = 8.94 (s, 1H),

8.66 (s, 7.69-7.66 (dd, 7.37- 7325 H, 7.24-7.20 (m
1H) 4 @(a(l%plezﬁﬁ y@e(%@etMypf@nyﬁpyﬁm@w -yh- Zzela(nhthellelp 1-1. 75 (s,

359 (MtH): HPLC (A = 214 A t 12.9
(100% yn’p%&"ig@%)loaam(n eH)145: ( m LA mn

N- ( 6:5( 5-Eotample-68- wet hayxyifssizest spgarding dorMathpt) 2 3r (@2 yiid pif get %diporifled by

i oFa opraaahye ST Relico, VBRI AT EeBE Ea R, T 2gEim Bidshotie
usi ng 5%nse8H0I1% aHAD (ax) ogmcg@n;?k%mgisat%ré(;% étmgﬁscwﬁn fm g,@%enr] ®575)

8.92 (s
1H) , ( 2’!!"“;2 ﬂﬁ”{'ﬂqﬂ%ate @"V”‘(‘% 3H), 3.59-3.56 (nerged. with sol vent,

L %g‘) . 275151\/1('4 40@'101Hz30§@ 15 =292 f\/sﬁ?’ﬁg%[ 4268 (s_%%?fl—ﬁlz%? é”r‘%(d 3= =8.3 Hz,

13. 20ni Ak, %ﬂethﬁpy-Amg'@S? am!ﬁ7e51|7215 J=0.8 Hz, 1H Methoxy—Ar) 743')51 (m, 4H,
2-(4-b I 2

msg hox;e/g@nyl .meg%%r% ’\%l-ggge%ﬁqéd Wr ;II ‘iﬁ?é’mé réyn?%&& za‘éd79 Hz,
accordi ﬁg—t @ I-H\Et‘llh-bdfle}hoxy-Ar)yBsBc(ddf 3J20.2Mg, parl 2fHed I-hyArp,r&a%(da,tlev@S Hz,
TLC %, et h

R ( 200 g8 o B e 9sd SE TR rg g AL B 288 By nt Wi Ma

1H), 7.3%0 (WA HPLC-(4|=92147n|215f@ b 17 Mmidhh9.78:)90 (s 3H), 3.57 (s,
2H), 3.26 (s, 2H), 2.67 (s, br., 254H), 2.60 (s br., 4H; M5 (mz):
43626MFH): HPLC (A = 214 nm [AD: rt 11.9 nin

Example 69: 2-(3-methoxyphenyl)-N-(6-(2-methoxyphenyl)pyrimidin-4-

yl)acetamide

Example 69 was synthesized according to Method 2 in a yield of 8.2%, purified by

preparative HPLC using LUNA C18(2) 100A column (250 x 21.2 mm; 10u), Mobile
30 phase: 0.1% TFA (aq): gradient AcN-water (40/60) at t = 0 min to AcN-water (95/5)

within 45 min, flow rate: 6 ml/min.



(93.8%; np: 136C. Exanple 147:

N- (6- (5-fluoro-2-nmet hoxyphenyl ) pyri m di n-4-y1)-2-(4, 4-di net hyl- 2, 5-

di oxoi m dawolzoah/ma73E9 yl ) acet ami de 30Exanpl e 147 was SyntiRESERe0$/063715
according to Method 3 in a yield of 25.4% purified by preparative
HPLC usi ng Zodi acsil 120-5-C18 colum {1350 x 32 mm 10p), Mbbile
phase: 0.1%formc acid (ag): AcN (25:75) and flowrate: 4 m/mn.

WO 2009/ 047359PCT/ EP2008/ 063715 134 1H NWR (400 MHz, CD30D): 6 = 8.87
(s, 1H),, 8.67 (s, 1H), 7.64-7.61 (dd, 1H), 7.23- 712(m 3H), 439
(s. 2H), HBNMR ﬁ@qo Bz, QDQIs): 5= B89 (S, N, (Giriz T :CHE83.0RmE) 3HHAHE), (A8E: (dd,

v (oo SR ARSI I s et

yl ) acet a-ﬁz deH BN alglem-Ar} 87 94 ds $izz ¢H, MetiongiArg, 7.07 Net, Hoed7 8 Hip ‘a=0.8

120- 5- Cit i MpRpssar 7 i o Tz Yo MeEUHRaE, 7o iap iy e Metgory-
(a0) s A qu? (286 (@), 3aﬂﬂngzJ\ﬂU£ﬁV$-lz ALMemo Arqleﬁ S 11438 hain 0% 801,

1)
7 15 7 1 (prﬁF'fT;PFlW-AIB %gdsgbr (HH "ilFlD '\SS. (o) 43@1(Mﬁlrl)ir|lﬁl-é:é?\ §221(2nm [C]):
70 b 6 M5 (i 359 (M HPLC (A =
WA nm qFl?hm'%%?ﬁi) i gs(lo(r)% lrjri)p Y8sc i)SExarrplfa T (
N-(6-(5-fl uoro-2-met hoxyphenyhpyri m di n-4-yl)-2-(2-oxopyrrolidin-1-

Jield ot 7 eI SRS B R4 el T
gl Szmo?g yl)nyn!pmltbuécalbekatmdis el uent. 1H NI\/R (4(7)07E|\)/|—|$ CDCI3): 6 =

ﬁaw%@%&wa%@yn@%%a@:@ﬁlﬂg tg,_[ylet d1§ gy Zf:ZZ gé(ggh'ﬂed by

3 ﬁﬁe[ﬁératl\?é'MPLZ} @%nrﬂgt LU&bﬂD 01@@71@91‘&omn giﬁo M1 Qnilnm 1692 Mobile
(IVH—|) HPLC (A = 214 nm ;
Exanpl e pi‘@ge 0.1% TFA (aq) gra ient AcN-water (40/60) at t =0 mln to AcN water (95/5)

N-(6- ( 2-01Ri Jh@gmgeqw ﬂ%fsmuﬂm 4-yl)-2-(2-oxopyrrolidin-1- 25

yl)acet am was synt hesi zed according to Method 4 in a
yi elld of' HB‘SMRJ/MOQUVIH&I €00h): 61=a$89eb0fm, Hy Giva), d2aHN @w,e2H sCHR)K 2.53-

Ve, codo) ot brih 822X e Bl b ol el i G578

30 2H, GHRhGHRAGH? 0@(63)3.1 R5%, (150.8 Hz7 1B, MathdXip-ArGH23SH2300HR - ¥, Chloro-

oot ok T A8 (6 o b b BB ok S T ety o

Met ho 7 7 ,
e e

Pyr i2fi did®4AMtH)8HBRC((4 = 414 nrlnyEG]anrtﬂﬁBAﬂm (9%3/@70112) 327 (M+H) HPLC
(A=214 nm [Al): rt 10.9 mn (100% . Exanpl e 151:

2-(2,5-di hydro- 1-i sobutyl-5-o0x0-1H pyrazol -3-y1)-N-(6-(2- 5

met hoxy [xanyple pit: n2d2-rmelthpkyabenwlﬁbl(£ RxaethaxyphebyDpyemidipad-hesi zed
accordlr% tQ I\/&thod 2in ayield of 3.4% purified by preparative
HPLC usiYWESE1IINYE18(2) 100A col umm (250 x 21.2 mm 10p), Mobile

phase: Exabapld-A1 (was)syndiesiiieeindcobedingvas Metf(o@:lﬁﬂé yiilld ot 35%) puirified By flash
AcN-wat er (95/ wWthin 45 mn, flowraje: 6 m/mn.
25 column cHromatography over 'silica gel {40 micron) using methanol (0-10%) in
chloroform.

MS (m/z): 350 (M+H); HPLC (A = 214 nm, [A]): rt 16.1 min (95.9%).

Example 72: N-(6-(2-methoxyphenyl)pyrimidin-4-yl)-2-(1H-pyrazol-1-yl)acetamide

30 Example 72 was synthesized according to Method 2 in a yield of 3.5%, purified by flash
column chromatography over sitica gel (40 micron) using methanol (0-10%) in
chloroform.



10l H NWVR (400 MHz, CD300): 6 = 0.91 (d, 3J=6.6 Hz, 6H 2 x CH3),
2.09-2.20 (m 1H, CHCH3), 3.80 (d, 3J=7.5 Hz, 2H, CHCH2), 3.89 (s,
3H, CH3), Wooo4Psdo(m 2H, CH2), 7.11 (td, 3J=7.5 Hz, ¢clbh2boshigs7idH,
Met hoxy-Ar), 7.18 (d, 3J=7.9 Hz, 1H, I\/Ethoxy Ar), 7.51-7.56 (m 1H,
Met hoxy-Ar), 7.73 (dd, 3J=7.5 Hz, 4J=1y4 Hz, 1H Methoxy-Ar), 8.68
(d, 53=0.8 Hz, 1H, Pyrimdin-Ar), 8.92 (d, 5J=0.8 Hz, 1H,
Pyrimdin-Ar); M5 (mz): 382 15(MtH); HPLC (A = 214 nm [A]): rt 13.4
mn (86.7% . Exanple 152:

N- ( 6- ( 5-MByavp): 31 gk bbkyidREQ YA F@di mm didd)y: &- W18 aitn (27,955); dihyidBeC 1-

i sobutyl-5-oxo- 1H pyrazol - 3-yCacet at e Exanpl e 152 was

synt hesi zed according to Method 4 in a yield of 9.9% purified by 20
prepar at Exdinplel €3UsiNg @efmaro LhlfethoRyphefyimgrifalinaoyiym4- | H NMR
(400 MHz, CDE% 6 —@9 22 Eg BYSB&QymlH) BQ%W, 1H), 8.55
(s, 1H),methoxy, &nvbwclowcmﬁnﬁ% exagmigle)  6.95 (m 2H), 6.12 (s,

1H) 5 ﬁ(ﬁlezﬂ wa? tr(ééizea"ﬁczcx?dlﬁé 6 q\ﬂetﬁb%l A?D% é@élgl of 1. 1%<1 ggﬁgé/gj by

preparative HPLC using Zodiacsil 120-5-C18 column (250 x 32 mm 10u), Mobile

.EZ?‘”EH? TERE 002 e WG PRSI A My i g Do’ Wet hod

2 in a yiHeNWR{4GL Mz, CCkp\Bed 880 ¢y @9 (3n 124)cP6T (dg 1HY, NEOKA2H),

9, conv ion to,t bas di ssol.yi,ng Ji_n an. 30 €eo
ol ut1 ol S NG iea Hhe SbRE Gieoidh 37 Thar o 85t 69 72451 g 2h &
Pﬁl\/lli@ndtmtinﬁs @z hg:agl; ngsz[gt hezﬁﬁJE)Tg@ % lnglﬁhlm(% efK [%2%133%;*)@
e last steps. H) ; = nm
mn (95.8%. WO 2009/ 047359PCT/ EP2008/ 063715 136
Exanpl e 6742- %@W‘P@?W ----- oxopi peri di
n- 4rrpyf E%éber{[ﬂ?i%’l dbé Exmg msa}sﬁgsé%ﬂ%@gﬁ%accorgmg Sg I\/e!tohgd 2
in a yi ghetheixyphenyl)acetamidel by preparative HPLC using Zodi acsi |

() - G 72 Wae SV IngsB, actOfing MotieBod M ACE vide B 105 Bufiggk oy
(E;ﬂafrlgl e?p.ﬁépdrb‘twé TLERIstag Aica gEl4GREB4 | ad eluiitig Mh B%TivieCHP B &¥Oroform.

5 .
N (6 ( 6- TR R0 SARORG15 BB B dFh 85015 310 B 8K 6pitperH 774770
10 yCacqg@nide.d3ampl g, DB, waa ROGResHY 0o AeDA ¢h TEH) 8.dYekhad), .00 (s,
a yield of 4.4% purified b lash col um chr omat ogr aphy over silica
gel (40 3reRdr)(su H&»d\ﬂﬁ'e(ﬂﬂa%@ﬁ&(wwwﬂ@ @hF@r“Gf'@iT‘MPfJbI"ISOMEdn@y(% 3%);
prepar atj, ﬁ(el ?h@sum ng silica gel (GF254) and eluting with 3% MeOH in
chl or of or'm (mz): 359 (MtH); HPLC (A = 214 nm [A]): it 12.6
m n2099.5%; np: 217C. Exanpl e 156:

Vi | acet Ramie PECE QB GRR S 632 HERPUBESY Dot

a yi el d yfacatafidepuri fied by 20 preparative HPLC using Zodi acsi | (r)
1% formgc ac

120-5-C | 250 32 mm il h
(oY werms TR s tyni1es g aracso g MO apied ob2 Pt ks Pdlesh

(A 552%&0@% [Mrdmatdgrdhy? dvep $ild0%e! @D iéRh) BNt dnBNoTABLE in
" 25  chloroform.

MS (m/z): 380 (M+H); HPLC (A = 214 nm, [B]): rt 13:6 min (100%); mp: 194°C.

Example 76: 1-(4-methoxyphenyl)-N-(6-(2-methoxyphenyl)pyrimidin-4-
yl)cyclopropanecarboxamide

30 Example 76 was synthesized according to Method 2 in a vyield of 2.7%, purified by
preparative HPLC using LUNA C18(2) 100A column (250 x 21.2 mm; 10u), Mobile



Preparati on of Common internmediate (VII1): W)

2009/ 047359PCT/ EP2008/ 063715 137 0 O(CHH O 0 WV VIV

Pr epar at i owgdfosidazsspi peri di ne-4-carboxylic acid (Vl): Teemsbislhkeds

sol ution of piperidine-4-carboxylic acid (5.0 g, 38.7 nmol) and NaCH
(1.86 g, 46.5 nmmol) in H20 (15 nl) was|; ?dded dropwi se a 50% sol ution
of benzyl 5 chloroformate in toluene (13.6 nL, 40.6 mmvol ) over a
period of half an hour at O C The reaction m xture was stirred at
roomtenperature for 6 hours. The progress of the reaction was

noni t or emhetw DICH, A daq)c gnadienti AcN-vidier (460)i ant m imindowasN-water (95/5)
aci d|f|edﬁm H dil, HC (@Pﬁﬁ and extracted with ethyl acetate

(3x100 n¥§nin 4By FEG Pc phases were dried over sodium

sul f at e M8AnEANSEH {MAHRHPIDEA r24denpregdupt st mld (100%) hipd 1B3°¢.l ash
col um chromat ography (silica gel, elution with 30% et hyI

acet at e/ nhexanes) to afford piperidine-1,4-dicarboxylic acid

nonolken radl L y
ronolienlarigleeT7( Y le (SmetoilyyAnialesypl s SXo-brotflb ottt
(VI1): Fﬁmplﬂl7ﬂeW@SLﬁydth%lr2196>@nQOfdl@@|t@ Meihed ehify b yield erf 10 "‘I/) (Esritiedy by

19 I .

terper aion SSTRENEFAskRorb et TG 0P Brifehy FRoGhsbFPLES 4009
and t he ahigrefoned crude 4-chl orocar bonyl - pi peri di ne-1- carboxylic acid

e ST Y e A B R

4- chigor ocar bonyl - pi peri di ne- 1-car boxylic acid benzyl est er (VI I)

(5.70 g,_20.2 mol 4amn060hloropyr|md|ne&

mol ) arfekaopi| R iNr&-Armetherhamvilgypimidin-4yl2-Ryi nrﬂwl)ycetﬁmlde

di chl or ( e r o1

hours. The progr8e§§S orgiy h’;{h‘é’é%ﬁ Qgﬁclégjaﬁ% ﬁn%ﬁ?? 534r @Bgtﬁé q'd? 2150% %U”ﬂed by
2009/ 04 735b ROUrEPXH0SN o BYrah 13t $ikea gelcfﬂoonwenhaa@gvmetham‘p(féﬂ 8% in
distill %‘fiulo%f(o mAgueous sodi um bi carbonat e sol uti on was added to the
resi due and the m xture was extracted wth ethyl acetate (3x100 m).
The 161 gan$ ¢mi2y&2s(Meir i HRUG (et @d4 ndv,i[BY: i Ved mdro (88u8R%6 % ihif:att28°@nd
concentrated to obtain

4- (6-chl oro- pyri m di n-4-yl car banoyl ) - pi peri di ne- 1- carboxylic acid

5 TR s b e s s
ple 79 was synthesized according to Method 4 in a yield of 55%, purified by flash
column chromatography over silica gel (40 micron) using methanol (0-10%) in
20  chloroform.
MS (m/z): 326 (M+H); HPLC (A = 214 nm, [B]): rt 13.2 min (96.2%); mp: 135°C; HRMS:
cal.: 348.0777600, found: 348.0777185 NaC17H15N302S), cal.: 326.0958800, found:

326.0957739 (C17H16N302S).

25  Example 80: N-(6-(2-methoxyphenyl)pyrimidin-4-yl)-2-(pyridin-3-yl)acetamide
Example 80 was synthesized according to Method 8 in a yield of 37.3%, purified by
flash column chromatography over silica gel (40 micron) using methanol (0-10%) in
chloroform.

'H NMR (400 MHz, DMSO-ds): 8 = 3.79 (s, 3H, OCHa), 4.12 (s, 2H, CHy), 7.05 (t, 3J=7.5

30 Hz, 1H, Ar), 7.14 (d, ®J=8.3 Hz, 1H, Ar), 7.42-7.46 (m, 1H, Ar), 7.84-7.87 (m, 3H, Pyr.,
Ar), 8.60 (s, 1H, Pyrimidin), 8.77 (d, J=6.0 Hz, 2H, Pyr.), 8.92 (s, 1H, Pyrimidin), 11.26
(s, 1H, NH); MS (m/z): 321 (M+H); HPLC (A = 214 nm, [B]): rt 8.4 min (92%); mp: 87°C.



10Exanpl e 1A: Synt hesis of Piperidine-4-carboxylic acid

[ 6- (2- et hoxy-phenyl)- pyrimdin-4-yl]-amde (Conpound # 1A) (F10),B
Crr' CH3 NNgHaM047350 To a sol ution of 2-ethoxyphenyl bos@ko@tkshis
(rr) (1.73 g, 10.4 mol) in 30 mM of 1, 4- dioxane 10 m of saturated

aqueous sodi um carbonate sol ution were ded. Argon gas 15 was purged
for 10 mn at roomtenperature. 6-Chloro-pyrimdin-4-ylamne (1)
(1.50 g, 11.5 mml) and tetrakis(triphenyl phosphi ne)pal | adi urn(0)
(0.66 g, 0.57 mmol) were added to the reaction m xture simultaneously
and ar gdﬁxg‘aple/vssl bNE(BHS efluorofmedhaxkyEveny | yuyrimidire 4 yda2{ pymidimt2¢t ur e
was heat@j | ux for 12 hours. After conpletion of the reaction
as indi aé"(? C the m xture was concentrated under reduced

pressur eExazﬂpléka mglswﬂwe@%dpaédor@mgri@dwaﬁbue@m d')ﬂ@lbocﬁfof@g%afiﬁmﬂ@di by

wat er. The organic |ayer was separated, washed with water and brine,
dri ed ovi@shselumm SrPatearapiy @dﬁﬁ:éﬂi?? A6k 2064900 mesh heaingr ¢rg& MeOH in

resi due d’?@ér mgé 8dehy colum chromat ography el uting with 15% et hyl
acetate In oronet hane to provi de 6-(2-ethoxy-phenyl)-
pyri mi di MMMR &M MH2, IDMSCRd 70 187173%) 1H2.5&9|5I‘(|B’R1K-IEIX:T3)(S 51H), 8.%4 (d,

211?5( EL @) 9,'07777%% @WHPT 4L &B%ig@%)zﬁ) 228875 38R ms (miz): 330

2009/ 047 QHPIEBZ((A&BZ%Bml@]J-WQBonhtUOO%) MpO176°£117, } #1, , X CH2
JNlIarC1 13 H2NIH BocN,,, 1111V
10 Example 82: N-(6-(5-fluoro-2-methoxyphenyl)pyrimidin-4-yi)-2-(pyridin-3-
yl)acetamide
Example 82 was synthesized according to Method 4 in a yield of 12.1%, purified by
flash column chromatography over silica gel (200-400 mesh) using 0-3% MeOH in
chloroform as eluent.
15  'H NMR (400 MHz, DMSO-dg): & = 11.22 (s, 1H), 8.95 (s, 1H), 8.73 (s, 1H), 8.53 (s,
1H), 8.47 (d, 1H), 7.76-7.69 (m, 2H), 7.38-7.31 (m, 2H), 7.22-7.19 (m, 1H), 3.87 (s, 2H),
3.83 (s, 3H); MS (m/z): 339 (M+H); HPLC (A = 214 nm, [A]): rt 9.2 min (100%); mp:
197°C.

20 Example 83: N-~(6-(5-fluoro-2-methoxyphenyl)pyrimidin-4-yl)-2-(pyridin-4-
yl)acetamide
Example 83 was synthesized according to Method 2 in a yield of 16.1%, purified by
running preparative TLC over silica gel (GF254) using 40% ethyl acetate in chloroform
twice.

25 'H NMR (400 MHz, DMSO-dg): & = 11.24 (s, 1H), 8.95 (s, 1H), 8.73 (s, 1H), 8.52 (d,
2H), 7.70 (d,1H), 7.36-7.34 (m, 3H), 7.23-7.20 (m, 1H), 3.87 (s, 2H), 3.83 (s, 3H); MS
(m/z): 339 (M+H); HPLC (A = 214 nm, [A]): rt 9.3 min (98.9%); mp: 197°C.

Example 84: N-(6-(5-fluoro-2-methoxyphenyl)pyrimidin-4-yh)-2-(1H-pyrazol-1-

30 yl)acetamide
Example 84 was synthesized according to Method 2 in a yield of 4.8%, purified by
running preparative TLC over silica gel (GF254) using 5% MeOH in chloroform.



To a stirred solution of piperidine-1,4-dicarboxylic acid
nmono-tert-butyl ester (V), (1.27 g, 5.54 mmol) in dry

di chl or onewoaneyo4HEBt (1. 27 g, 9.30 mol ) and EDCI (1. A8CQEP2808303715
nmol ) were added at OC and the reaction m xture was stirred for 5-10
m nutes. Then 5 6-(2-ethoxy-phenyl)-pyfimdin-4-ylamne (I11) (1.00
g, 4.65 mmol) was added and the reaction m xture was heated to refl ux
under an atnosphere of nitrogen for 48 hours. The reaction m xture
was dil ut ed with dichloronet hane and washed with 1N HCl, aqueous

sodi um D BMFR 00 Mg (G2 O BrE (end Fir .28 (o bh), iy s, G, €66 (it H),
ULl e 7205l ko Y33 G5 R AR dohuf o0 ARESSY B 30, 10

4- [ 6- ( 2-(@a-Hdx HRbaefy-02 by nimyifAl):mt 43 9l miar(dadity; Ihp: 190°C.

pi peri di ne-1-carboxylic acid tert-butyl ester (IV) (0.79 g, 40%. 1H
NVR (CDClI3) 5 = 8.86-8.83 (2H, m, 8.17 (1H, bs), 8.05-7.88 (1H m,

7. 42-51 2@xa(n'1| 8h: N-EHflddrd-2ithetioxyphdbypifin (dihb4-)-2-A HSimidags-1-
(2H, Sn) 45.92 28 (1ﬁ( 001, ggé(ﬁfﬂpr# 1. 59- w)41(zl( 12H ar’r).
15 Ms: r¥liacetamige (1) . OnNO NN OCH "A EN.1);,A _, L, IL, BocN,

| VConpo T S f : : 0 g
4. 46. (2} O[:))(I%'%p Gei/ﬁg %ﬁ‘u‘tﬁc{slf%d dé’éndéﬁd'ﬁﬁ 18 ethogj/ in p)gtralld £, 236%, purified by
car boxy|doduragi dhrtomato@apw e\eerersm(:avpsal ((605@0 gesh) 1usingoD)10% kiePH in
di chl org rgﬁ)rprr% (1.5 mM), TFA (1.5 mM) was added at 0 C and the
reaction @ was stirred for 2-3 hours. 20 After conpletion of

t he IeacH NMR (00 Mbtze ODMFOTE)S thiel . 2D elid), BiOTt (g1 ¢Hye 71 émpie) 7UMdzI68

Sodi um A BAaf So0e2 AN aRdaD i Ehbabdados Hh AERP 2. 3448y SH

Then it megni) 828 gd+ﬁ?d4wmb;ed Mdtriin SAphH @ D A (98)6%); Tg: 248701 ned
filtrate was concentra ed under reduced pressure to obtain a solid
whi ch was washed with 10% et hyl acet at e/ hexane to renpove 25nonpol ar

i mpur i tl%&xygf VB8 w.§€¢ ﬁue(;jn%ﬁrﬁ&m?whé:gylwrﬁmdm- dyll;Z-(thioghen-Z-

[ 6-(2-et phenyl ) n- 4- (fconpoun S pure
whi tlé solllagetamite g, 50% WD 2009/ 047359PCT/ EP2008/ 063715 140 1H

NIVR (O B PfﬁWg%?S%h%%f%Eﬁé&aﬂ'ﬁg S&Metgéquﬁzﬁ@%? 0T %3 Pulifiéd by

(2H ) ,flagh 46hnrBBhroirtatogniaphy 00dr- silicabge! (400-209 me’bhi}ﬁsﬁgl'ﬂnemhnoll‘(s-m%)an
327 (I\/Hrg AI ternatl ve synthesis of Exanple 1A
'H NMR (400 MHz, DMSO-dg): & = 11.17 (s, 1H), 8.95 (s, 1H), 8.74 (s, 1H), 7.72-7.69
20 (dd, 1H), 7.41 (d, 1H), 7.35-7.32 (m, 1H), 7.24-7.20 {m, 1H), 7.00-6.97 (m, 2H), 4.03 (s,
2H), 3.85 (s, 3H); MS (m{z): 344 (M+H); HPLC (A = 214 nm, [A]): rt 18.2 min (98.3%);
mp: 160°C.

Example 87: N-(6-(5-fluoro-2-methoxyphenyl)pyrimidin-4-yi)-1-(4-
25 methoxyphenyl)cyclohexanecarboxamide
Example 87 was synthesized according to Method 1 in a vyield of 18.2%, purified by
preparative HPLC using Zodiacsil 120-5-C18 column (250 x 32 mm; 10u), Mobile
phase: 0.1% formic acid (aq): AcN (25:75) and flow rate: 4 ml/min.
'H NMR (400 MHz, CD3s0OD): & = 8.76 (s, 2H), 7.62-7.59 (dd, 1H), 7.40 (d, 2H), 7.22-
30 7.14 (m, 2H), 6.94 (d, 2H), 3.93 (s, 3H), 3.78 (s, 3H), 2.47-2.43 (m, 2H), 1.99-1.95 (m,
2H), 1.65-1.63 (m, 2H), 1.43-1.42 (m, 2H), 0.91-0.85 (m, 2H); MS (m/z); 436 (M+H);
HPLC (A = 214 nm, [A]): rt 21.7 min (100%); mp: 129°C.



Step I: To a stirred m xture of

4- (6-chl oro-pyri m di n-4-yl car banoyl) - pi peri di ne-1-carboxylic acid 10
benzyl eStWoiohﬂ/d4|7:)59(6 15 g, 16.4 mol), 2-ethoxypheny! Rewpsvossdshs
(1) (3.00 g, 18.1 mmol) in saturated sodi um carbonate solution (10
m ) and 1, 4-dioxane (10 nl) was added ﬁ-gladl um(ll1) acetate (0.81 g,
3.6 mmol ) followed by triphenyl phosphine (0.94 g, 3.6 mmol) at room
t enperature under an at nosphere of nitrogen. The resulting reaction
m xture was heated to reflux at 110 C for one hour and nonitored by
TLC. TheExamapld 88: 1N-(8-(5-fluerox@anéinoxgphenyhpyrirgidin-Gpl)i2t@,4ed and
the filtrate was extracted wth ethyl acetate (3 x 100 m ). The

or gani ¢ FIERRthexyRheny gﬁ%{P@& conbi ned, dried over sodium sul fate,

Filteredsa néogm%%r@ﬁqﬂfbsww’eécdo%#ﬁgqa m&méw ﬁw a IBIdCH1Usie 4 py QfliiEEd by

was purlfled by flash col um chromat ograp l'ica gel, elution wth
Silog Sutaidie e

50% et hyprepeetive dLq-Usinagsiten geld ChRbo} andle ng wtéta% BN erlgrofosyri m

(1 (3. 5 et Ripd iz, DBl Tt RS R8Nt &, 3B 28350, o5l e
ESVS: i (dd=1Mp 7. 30D nSt‘EH)) 7123- 7\1\@(@009{/)0@.9359%)/ EFQZIG@BEQGB‘ZB:B 3.84 (s

S S S A S Sl

(20 m) [Andrt1@% R Q000 Big)688s. added under an at nosphere of
nitrogen. The reaction was stirred at roomtenperature under hydrogen

bal | oon pressure for 18 hours. The catalyst was filtered 5 fromthe

reacfyl OrExHnibler 891 hQC(B&fhlércg:ﬁ)rldlﬁ-zbﬁGxﬁpﬂ (B'-'(S-ffddrbfzit e was evaporated
to dryness to obtain eridine-4-carboxylic aci

[ 6-(2- etm@ﬂWﬁbﬁWb‘PWded“ whacstamider de (corrpound # 1A) (0.61 g,
5890 HEUE 6 e AR B0k ESNE W2 37Ty M o SRR oy

p|per| ca

[ 6- ( 2- etpieparphienyliLG wyer silidangel- (\ﬁﬁ’é@mumg @ﬁﬂr&)@ttmcﬂ ate2hP iG3ch|Broform as
(3.sc- /A 1= Conmpound # 1AConpound # 2A To a stirred mxture of
pi peridi Y- car boxylic acid [6-(2-ethoxy-phenyl)-pyrimdin-4-yl]-

15 ani déH(NNﬂRJMUmNHHzlﬁD(EIQ} 38—@92)@61 HT)WB@1 @nd I-Q38/072C{F3W¢Hl)r8 12(§d 1H),
solutlon 0.045 was a

NaCNBH3 /(68194 (ddz W m‘é@ﬁﬂ 63‘“@% HahtT b’?'r?rﬂlox%ruﬂﬂé%’%@ﬁﬂr@@ 2. Ha%(s
t enper atzmesfgsr s3H NaNeh/e ) tIgached) mﬁlcegmwmq% af(ﬁ} (B 1% 828in198.7%);

The organi'c | ayers were separated, conbine dried over sodium
sulfatemm'laﬁeéed and concentrated under reduced pressure. The crude
product was 20 purified by preparative HPLC (C 18, AcN. H20 with 0. 05%
TFA) to afford 1-ethyl piperidi ne-4-carboxylic acid

[ 6- 2B- etEfmnyplph%:y1N—(ﬁy(nﬁrﬂucohonz-mqthpxyphlmy(l)zp;mrmmind-#ylp-mﬂ(-Icpyﬂrﬁﬁ -3,
669 as { olid. HPLC purity X = 220 nm 99% ESMS.: mz =
341( Mr1yDace amide

Example 90 was synthesized according to Method 2 in a yield of 4.6%, purified by
preparative TLC over silica gel (GF254) using 10% ethyl acetate in chloroform as
eluent.

25 "H NMR (400 MHz, CDCl3): & = 8.8 (s, 1H), 8.84 (s, 1H), 8.34 (s, br., 1H), 8.18 (s, 1H),
7.73-7.70 (dd, 1H), 7.13-7.09 (m, 1H), 6.97-6.93 (m, 1H), 6.86 (s, 1H), 6.81 (s, 1H), 6.22
(s, 1H), 3.92 (s, 3H), 3.69 (s, 2H); MS (m/z): 327 (M+H); HPLC (A = 214 nm, [A]): rt 15.4
min (100%); mp: 150°C.
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251H NMR (500MHz, DVMSO-d5) 5 = 11.0 (s, -NH, 1H); 9.20 (br, -NH, 1H);
8.95 (s, Ar-H 1H); 8.85 (s, Ar-H 1H); 8.0 (m Ar-H 1H); 7.45 (m

Ar-H 1H) ; wo BoddWasfy -H 1H); 7.05 (m Ar-H 1H); 4.2 (PbT/E]Pzgosfbk‘%la
SOCH2CHB, 2H): 3.41 (m 2H): 2.95 (m 2H): 3.0 (m 2H): 2.80

-NCH3, 3H); 2.5 (br, overlapped with DN@O 1H; 2.1 (m 2H); 18(m
2H); 1.4 (t, J=7.4Hz, -OCH2G _13, 2H). ""WO

2009/ 047359PCT/ EP2008/ 063715 142 Mel ti ng point: 65 - 67C. Exanple 3A
Synt hesi s of 1-ethyl-piperidine-4-carboxylic acid

[ 6-(2- etm-gpteesyl ) Ne-(Ffldoro-2-mytthoxypHenyifimmimidia-4%yIB2) (thiophen-3-
Conpound gﬁ npound # 3A To the stirred sol ution of
pi peri di¥BBCRMME I i ¢ acid [6-(2- et hoxy- phenyl) - pyri ni di n- 4-

1 2
{0] 18mgcl§>éaﬁﬁ7&amu%s#sy%ﬁ«)es(z%d &&rﬁ% Q%dnggmbaef tzﬁgﬂa@&g%wem%a@ﬁﬂ@a Ry

0.05 mi ,Prep@ativendt L(étUS*@ﬁ)réthﬂﬁ?érh'%QJﬁmSTﬁ@’Uﬂﬁa&ﬁQm ﬁ?xmm eTQ/Lﬁs Mobile
heat ad ; T t
ca j@a%@cqjgurfo%‘ﬁgc %@%‘Poﬁ% Rg? g&ﬁd BbwrBY8; A8 IPARIA 038a%n.

noni tor poured onto ice water and
ext ract eH NMH(@liHza@Git)ea(%&%l((somuﬁ 82Fhise tipaB (4, dyHr 8. 7def.@1 (dd,

concont r dDed il Wedbbeh 57 ae P SHIThA Jadror buiEbe (o e Go2H)

by trituistingt): 844 (MEHBHBUC ex Aer 4(3n ITA)): rtf1igl2 eirehdasrd); dhp-ery2agder
hi gh vacuumto afford 1-ethyl -piperi di ne- 4- car boxylic acid
[ 6- (2- et hoxy-phenyl)- 15pyrim din-4-yl]-am de (corrpound # 3A) (0.093

0 mz =
35541?@1?&%@\1%8 Eﬁyﬂ (Gwcﬁglogwamft%&% y“E}y rIH 1H) N5290 %s
Ar - H, 1m)herwlmoa0§namide+ and - NH 2H); 7.4 (s Ar-H, 1H); 7.05-7.0

(A i h2ob8 oo bl ac ARG GeRH) 1A% B ggsszwguanéa oy

J=7. 4 HprepapetiZCHC WBiHg siltcatgd] { GF254). \Bsidy SO W@ R IR ckRite H)etrdilmiatiger.
t 7- /1,0 / EP2008/. 063
D ont hesi B MV A0 H, SR8 B, TR BB (AR 4T (& KM, 2717 08
[ 6- (13- et(@@xypHe0-7 3pYH, BHY] N4 3-7/0d (M HE el SeB1e3uRs #H)A8)90 (s, 3H), 3.76 (q,
1H), 1.80 (d, 3H); MS (m/z): 352 (M+H); HPLC (A = 214 nm, [A]): rt 19.4 min (91.5%);
light brown semi solid.

Example 93: (2S)-N-(6-(5-fluoro-2-methoxyphenyl)pyrimidin-4-yl)-2-
20 phenylpropanamide
Example 93 was synthesized according to Method 1 in a yield of 8.7%, purified by
preparative HPLC using Zodiacsil 120-5-C18 column (250 x 46 mm; 5u), Mobile phase:
0.01M NH4OAc (aq): AcN (55:45) and flow rate: 48ml/min, A = 235 nm.
"H NMR (400 MHz, DMSO-dg): 3 = 11.07 (s, 1H), 8.91 (s, 1H), 8.75 (s, 1H), 7.70-7.66
25 (dd, 1H), 7.40 (d, 2H), 7.36-7.26 (m, 3H), 7.24-7.20 (m, 2H), 4.08 (g, 1H), 3.86 (s, 3H),
1.42 (d, 3H); MS (m/z): 352 (M+H); HPLC (A = 214 nm, [C]): rt 17.7 min (100%); mp:
110°C.
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Compound # 1A Conpound # 4A To a stirred solution of

pi peri di ne-4-carboxylic acid [6-(2-ethoxy-phenyl)-pyrimdin-4-yl]- 5
am de (conpouma/et7iba) (0.35 g, 1.0 mmol ) and pot assi um BAVER0@EH0e3715
(0.17g. 1.2 mml) in DWW (4 m) was added 2-bronopropane (0.10 m,
1.07 nmmol ) at roomtenperature. The reggtion mxture was heated at -
60C for one hour. The progress of the reaction was nonitored by TLC
The reaction m xture was poured onto ice water and extracted with
ethyl acetate (3 x 100 ml%! The organic | ayers were separat ed,

conbi necExamplad 9gy e N-{8o(5 Buptard sue aryphenyryrimidind-Woddant r at ed

under r qﬁggﬁﬁe&yﬁag&gﬁl ﬁg’he cr ude product was purified by preparative

HPLC (C 0. 05% TFA) and lyophilized to afford
1- i sopr dpydrple pit maisneymMhesizdab zgddrdingciodMethod 2 in a yield of 6.6%, purified by

6-(2-eth - ph = d 0, .

5295  as meugranls S e sl B tleaBhoa “FoRm T slidnk Mipie Brase:
369 (001N EpIEY (PRBTORra: Ioufin, Ar-H 210 8.4 (br, -\
4 2’(q,01 "ﬂmﬁ {490 Mtbéré%ﬁ@ dQ)H%‘ﬁgé( niH)lﬁ)SS@ éH ,ﬁé%ﬁ; 1Hy, gm%a

2 Ji=1 ¢ -
1% (o, 0 SBLR ANERT NS AR rf*e*'%”ﬁ??zs REoPHRcLe0 (o

1- benzyl3|'ﬂi (FEVIZhéiaﬁ}( blsdi}’l—fd)\fczﬁﬂr nm, [C]): "”49"“” (90. 7% ); mp: 177°C

[ 6- (2- et hoxyphenyl ) -pyri m di n-4-ylFam de (Conpound # 5A) 0O NN
Compound # 1A Conpound # 5A WD 2009/ 047359PCT/ EP2008/ 063715 144 To a
sti rived I'sc:impleolSnf No(6p@-fil g me2-4nethokpplyényd)ainidin-4-yl)-2-(5-

6- (2- eth i d d # 1A) (0.60 g,
Lk PR kR R B P D2 e tReRgR %5 (S8 ol ) i v DNE (40
) was Bémasle BE%EE SYhoidsBed(4bcdiding t@ Method .3 th 84ieTowf)1088%! @grmed by

tenperature. The reaction m xture was heated at 60C for_ one hour and

the progd¥erarative diRlde ysing LogiroRhs! 40Pt I6r EAIUBY 1430 XxTH® Mkt (e, hapile
poured Qe‘@91Mﬁﬁﬁﬁoﬂ@gachﬁ\éﬁg&@éo%ﬁd"ﬂ&k Rae: afpiate (3 x 100 ).

The org ini C layers were ar at nbi ned ried over sodium

sul fl&t e, Hf NMRet469 Mhiz, DbtR@ek): 4t =d 1uavdés, 1d‘b)da@éd8pﬂld}ssﬁ16@(s THE, Eridde71
pr oduct 3 s fhsthyl, sth n i

P ooart PRSP, 92 P BN 161007 G0k MEoRR. 880 s, 20

[ 6- ( 2- etk s, HHENBID2 (3y GH)) MSm/zy. I430{MeH); PO e 21HAN, [C]): rt 17.1 min
10( 0. 16519050}0%m&s15%%§l | ow solid. HPLC purity X = 220 nm 96%

20 Example 96: N-(6-(5-fluoro-2-methoxyphenyl)pyrimidin-4-yl)-2-(5-
(phenoxymethyl)-1H-tetrazol-1-yl)acetamide
Example 96 was synthesized according to Method 3 as side product of Example 95 in a
yield of 13.6%, purified by preparative HPLC using Zodiacsil 120-5-C18 column (250 x
32 mm; 10u), Mobile phase: 0.01M NH4OAc (aq): AcN (40:60) and flow rate: 4ml/min.

25 "H NMR (400 MHz, DMSO-dg): & = 11.52 (s, 1H), 8.99 (s, 1H), 8.62 (s, 1H), 7.74-7.70
(dd, 1H), 7.37-7.32 (m, 1H), 7.29-7.19 (m, 3H), 6.99-6.93 (m, 3H), 5.68 (s, 2H), 5.52 (s,
2H), 3.80 (s, 3H); MS (m/z): 436 (M+H); HPLC (A = 214 nm, [C]): rt 15.1 min (83.5%);
mp: 190°C.
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ESMS: rniz = 417 (Mr1). 1H NVR (500 MHz, DMBO-d5) 5 = 10.8 (s, -NH,
1IW 8.90 (s, Ar-H, 1H); 8.89 (s, Ar-H, 1W 7.42 (m Ar-H 1H): 7.30

(m Ar-H ﬁfﬁ)zﬂuﬂm%aﬁm Ar-H, 1H) 7.05 (m Ar-H 1H); %c/@db@nes
OCH2CH3, 2H) 42 (s, 2H); 2. (br 2H) 25(br over |l apped wth

DI\/SOprotons 1H) 2.0 (m 2H); 1. n]ez 1.6 (m 2H); 1.4 (t, J =
7.3Hz, OCH2CH3, 3H). Exanple 6A: Synth Sll S of pi peri di ne-4-carboxylic
aci d [6 (2- met hoxy- phenyl )- pyrimdin-4-yl]-am de (Conpound # 6A) O
NNO, C H3 ON o' CH3 VITIXXI ON,Cl-13 N 20Conpound # 6A Step 1. To a
stirred Exarhplee99f 2-(3- (1H-tetrazo| 1-yl phenoxy) -N-~(6-(5-fluoro-2-

4-(6-chl 4-y| di 1- b | d
benzy! | CBPRIOVRIENY Py mkng-yDacsile ) 2. net hoxyphenyl bor oni ¢
acid” (0.30fnsle %sraj‘gakr)esuéd%d&@mgdo w&hemm{ hoyiaicore). v ?ﬂmﬁé@ by

m ) and 1, 4-di oxane was 25added pal [ adi un{11) acetate

g, 0.39 prERANptive| HdkE dugig thqu@ﬂymﬂn@é?ﬁr& gelupm { g< 32.1390; ntfiH)) Mabile
2006704 e R BB Rl Y RaE 0 Bo Pl SORCAORIRL 7 o et

110C f or'HONBIR (AD0 Biikte, MMSOedsidd byl Tl'lz:(s,'mda), neaS {soriH)i &B8r(e, Wd) 8.73 (s,
filtered g | ]t d, t fLl was, extr Wi

cthyl actlard057R @BotHEy ERRS bt 18 e uPed gl LB 4. 2H), 5.0
conbi neqS QHI)GQ 8avey, 3todling evkf a2 gdeponqpaot ()a&eglwmr[mpduqam min
pressure, _The crude_product was purified by flash 5 colum

chr omat dﬁ?éﬁﬁy”@s?l 130% gel, elution with 50% et hyl acetate/ n-hexanes)
to aigford 416- ( 2- met hoxy- phenyl) pyrimid in-4-ylca rba nmoyl | - pi

perid ine-1-carboxylic acid benzyl ester (XI) (0.47 g, 53% as a
white sdiXamplep?® pdh-(6r(p- fiﬂmﬂiﬁthQDWhg&VB’yflﬁllﬂl&4MF2((W§)1 2-10St ep

[1: 4469@% Fﬁg -phen yl)-pyri mid in-4-ylcarba noylkp iperid in
e-1-car I'c acid benzyl ester (XI) (0.45 g, 1.00 nmol) was

di ssol veEkamplerﬁB hwstﬁynmeshdauirametdmm r(/léthb)j 4 Ba yike)d afrid1 %0 Witkd pQrifidatidn
0 e b AP LE Y Ao B LSRR8, e 1),
hours. TWebikapphsst0.01M NH4OAc (ag): AcN (40:60) and flow rate: 48ml/min. Further
purification, by preparative TLC using 10% ethyl acetate in petroleum ether and
washings with ether, gave pure product.
'H NMR (400 MHz, CDCl3): 5 = 8.88 (s, 1H), 8.83 (s, 1H), 8.09 (s, br., 1H), 7.75-7.72
{(dd, 1H), 7.46 (s, 1H), 7.26 (merged with solvent, ~1H), 7.12-7.09 (m, 1H), 6.96-6.93
20 (m, 1H), 6.42 {(m, 1H), 6.35 (d, 1H), 3.91 (s, 2H), 3.84 (s, 1H); MS (m/z): 328 (M+H);
HPLC (A =214 nm, [A]}: rt 17.2 min (100%); mp: 141°C.

Example 99: N-(6-(5-fluoro-2-methoxyphenyl)pyrimidin-4-yl)-2-(furan-3-
yl)acetamide
25 Example 99 was synthesized according to Method 2 in a yield of 11.5%, purified by
column chromatography over neutral aiumina using 0-45% ethyl acetate in petroleum
ether.
'H NMR (400 MHz, CDCl3): 3 = 8.86 (s, 1H), 8.84 (s, 1H), 8.00 (s, 1H), 7.75-7.71 (dd,
1H), 7.50 (s, 2H), 7.14-7.10 (m, 1H), 6.97-6.93 (m, 1H), 6.43 (s, 1H), 3.92 (s, 3H), 3.64
30 (s, 2H); MS (m/z): 328 (M+H); HPLC (A = 214 nm, [A]): rt 16.9 min (100%); mp: 168°C.



15was renmoved fromthe reaction mxture by filtration through a
celite bed and the filtrate was evaporated to dryness. Then the crude
product wagd Josas@skowWi th dry diethyl ether (10 m) and jhepSeldiddsMmas
filtered to obtain piperidine-4-carboxylic acid

[ 6- (2- met hoxyphenyl) - pyri m di n-4-y1] - ag%zde (conpound # 6A) (0.19 g,
429% as a white solid. HPLC purity = nm 97% 20 ESM5: mz = 313
(Mt1). 1H NMR (500MHz, DMSO-d6) 6 = 11.2 (s, -NH, 1H); 9.05 (s, br.,
NH, 1H); 8.95 (s, Ar-H, 1H); 8.70 (s, Ar-H, 1H); 7.95 (m Ar-H, 1H);
7.5 (m Ar-H 1H; 7.2 (m Ar-H 1H), 7.1 (m Ar-H 1H); 3.95 (s,

3H); 3.3 m 2H): 2.95 (m 3H); . 2.05 (m 2H); 1.85 (m 2H). Mlting
ol nt - 2P LB 55 2GS ETRNEI ZoreR ERAGIE TIPS 146 Exanpl e TA
Synt he5|,§,eg{o,@ h&gbﬁ'ﬁnﬁdm?gét‘éﬂa?maﬁ' d [6-(2-isopropoxy-phenyl)-
pyrimdin-4 - am #7A) 0 NJO.Cl (HO)28 0 ONNOCH2
C11 COrrpEvmfdpi# 00 @ﬁé;ﬁynthetsmdaa@prdm@do Misthod &2 o¥ a yield of 5.7%, purified by

b S Bl MUt MRS BRI RO HDE SR o o

acid (0.¢l0éntg, 2.22 mmol ) in saturated sodi um carbonate solution (10

0. 44" o bR VAL Bz, Lo b2 £88 5510 0 VD) 8725 miEns 828 Fotth

t enper atuvg-ATHedd, aM)a7esspesr(ad ofn-ml?t 159€1 (rﬂ heHy, es98 6! mg(rﬂozm X4 9'7 ¢s,
was heated to reflux at 110C for . one hour_and noni'tored
react i o2k ¥t 6, RhY: MS ek BEIMUDR I'BDL(Q&M re2114elarnaﬂ%i)trhé8f& tmm éﬂ8e7 %);
was @xt ragtpghewi th ethyl acetate (3 x 100 m). The organic layers
wer e separated, conbined, dried over sodiumsulfate and concentrated
under reduced pressure The crude product was purified by flash

S . . 0
;gggg‘t’efér}{ ﬂg@?‘o (ﬁ%ngipg»%eﬂ%loxﬁi-ﬁt-('s?(%-Hﬂ&#&-ﬁﬂl@t%}%henyl)pyrimidin-
15416- ( Z~-yBagetapodsy - phenyl) pyri m di n-4-yl car banmoyl | - pi peri di ne-1-car

ggwlt;/cﬁé d beﬁ# ég@%b rﬁ gynj%gz(qqf @o@pgg \Ml]ethods'lmafter |so\DLf|on

20446- (%ﬂdsgmmamuﬁéldeasle%y BXdrh 'Pb1' wﬁs ré!ﬂ)é‘@,ﬂ m%mlumaryuad%f
e-1-carboxylic acid benzyl ester ( 1) (0.32 nmol ) was

di ssol vex#-5%. petitiethby qoi'mmwr%matogmmvdw@r(@lqa%g@)(WQ@%G@@%H&I@@ 20~
an at noSpiep, Xgécahkgﬁgw%ﬂoleﬂhf?{h%ﬁﬁéke%n\’"as stirred at room

tenperature u oon pressure for 18 hours. The
cat al yst'HWNR H&@\/MUIZf C@(ﬁlx)eéc,ﬂt PO (g brurldd)b.98i (st 1H)i S8 (hridl)gR.76-7.72
celite bad and ANezligl 1 35, ¥R SY3R0 3H5% 68 (d, 2H), 4.54 (s, 2H), 4.07 (s, 2H),

20 3.90 (s, 3H), 3.73 (s, br., 2H); MS (m/z): 383 (M+H); HPLC (A = 214 nm, [A]): rt 11.4 min
(89.6%); mp: 153°C.

Example 102: N-(6-(5-fluoro-2-methoxyphenyl)pyrimidin-4-yl)-2-(1H-pyrrol-2-
yl)acetamide
25 Example 102 was synthesized according to Method 4 in a yield of 8.4%, purified by
preparative TLC using silica gel (GF254) and eluting with 10% ethyl acetate in
chloroform.
'H NMR (400 MHz, DMSO-de): 8 = 10.92 (s, 1H), 10.64 (s, 1H), 8.93 (d, 1H), 8.76 (s,
1H), 7.73-7.70 (dd, 1H), 7.37-7.31 (m, 1H), 7.24-7.20 (m, 1H), 6.65 (s, 1H), 5.94-5.90
30 (m, 2H), 3.85 (s, 3H), 3.73 (s, 2H); MS (m/z): 327 (M+H); HPLC (A = 214 nm, [A]): rt
16,4 min (93.2%); mp: 186°C.



25dryness. Then the crude product was triturated with dry diethyl
ether (10 nL) and the WD 2009/ 047359PCT/ EP2008/ 063715 147 resulting
solid was %id tesy@mdssbo obt ai n pi peri di ne-4-carboxyl i c acecr/EP2008/063715

[ 6- (2-i sopropoxyphenyl)-pyrimdin-4-yll-am de (conmpound # 7A) (0.129,
52% as a white solid. HPLC purity X =220 nm 99% ESMS: mlz = 341
(Mr1). 51H NMR (500MHz, CDCI3) 5 = 8.95 (s, Ar-H, 1H); 8.92 (s, Ar-H,
1H); 8.05 (m -NH and Ar-H, 2H); 7.4 (m Ar-H 1H); 7.05 (m Ar-H,
2H); 4.7 (m OCH, 1H); 3.20 (m 2H); 2.7 (m 2H); 2.41 (m 1H);

1. 95- 1. 7Bxdmple 30$; N-@B(5-Hyos-methoxyphanyl)ryrBaidisyylr@s5< pyfidin-3-yl)-

i peri dine-4- I j 6- (2-cycl opr opyl net hoxy10
Blhgny: )'.%ﬁ'rf?‘ﬁ?%?'?@ﬁ?fé#‘f‘?ﬁfﬁ# e[(Cf)rrpoﬁnd i B%/ Cl (m;(yBTh7 02 VITIXIV

0 NN O HBkZpopipowdBdwés Binthkeeied :actordirtetosMiethoeld3 m atyislé odf25.5%, the product
- (6- chi ) S Al ne Ae v gt i ne- 10 " !
bEI(’ISyf égrgegipﬁ%/trg}jHr&%?@agé)é%igt%%%\%g gﬁlageldr,] e\nlash%%rv%ﬁ(%e;tgr %% OIdried in
2- (cycl opiceBYd BEbROPUE RGN, boronic 15 acid (0.34 g, 1.9 mmol) in
saturated sodi um carbonate solutio 1, 4- di oxane

] n(65 m) and 1, (5 M) was
added palH BMRik40Q MHn MBE-d9: 87 13,610(s32HImBRP (Boll HHvRBZ Ky, 1H), 8.76 (d,

tri pheny. N 737 I t4) £ U n
at nosphe‘irl-y’]gfwhnqsf ﬁggg}ﬁggﬁgﬂ}l égiﬁ I ng (zr%ji‘p# Z%B\ia 'mﬂ Zdﬂt @n’r Q?szzaia m,
110C f or1hbn®.9%b (s, 2dHd388n(st SHEdMBY(NVEIC 40THM HHHabiPLEN(AnF 2 1driemnid): 13.2 rt
filtered th@quhmi_g .jée bed and the filtrate 20 was extracted with

ate 3’ x fri)

et hyl a8y The organic | ayers were separat ed,
conhioned, dried over sodium sul fate and concentrated under reduced

Th d ified by flash col I
Chr oot orIBRy 10# 1 G 3BrtnasyanBoW) Ntk aR PNt anes)
to af f oryqreldhebdme¥aHsudapmidenet hoxy- phenyl ) - pyri m di n- 4-

yl car banoyl'l - pi peri di ne-1-carboxylic acid benzyl ester ( (0.4_?,
35% as Examnle &l 0dswas isynthepized psicording te: Methodm inggogeld \ab 4.7%, purified by

2009/ 047 - / 7 ; = 1 ; :
41 6- (2. TP o C RERaRy - PAEL G BECH00R Gl oS0 212 PP 1050, Mpbie
e- 1-16ar phvagki 0.1861Td- A éag)y lgratierdr ACNWaté0(40I6@), atot 840 mmplty Awtd-water (95/5)
di ssol ved,,i. hanol 0, .and 10% 5 Pd/C (0.2 g) was added under
an at ms"ﬂ%‘ﬁ]égﬁmh el B%J%ns %ﬁ‘r eaction was stirred at room

t enper at\IB émi)d418 (MeHREEPLO B Eead rpn gBPurne0fDmirl 800k s. The

catal yst was renoved fromthe reaction mxture by filtration through

a celite bed and the filtrate was evaporated to dryness. Then the
crude PrESEHEHIeNA0s:t I RIHIAE BdxYHhEn {Y -N-@-SLMsth SypienyhPyimidangl the
solid was filtered off to obtain piperidine-4-carboxyl'ic add [6-(2-
10 &Pcl oplagglamisiehoxy- phenyl) - pyri m di n- 4-y1] - ami de (conpound # 8A)
(0.11 953 fihle 3D5aWAE sy Athe8t-Ed according to Method 2 in a yield of 1.5%, purified by
flash column chromatography over silica gel (40 micron) using methanol (0-10%) in
chloroform.
MS (m/z): 350 (M+H); HPLC (A = 214 nm, [B]): rt 14.3 min (95.9%).
25
Example 106: 2-(2,3,5-triflucrophenyl)-N-(6-(2-methoxyphenyl)pyrimidin-4-
yl)acetamide
Example 106 was synthesized according to Method 2 in a yield of 32.2%, purified by
preparative HPLC using LUNA C18(2) 100A column (250 x 21.2 mm; 10u), Mobile
30 phase: 0.1% TFA (aq): gradient AcN-water (40/60) at t = 0 min to AcN-water (95/5)
within 45 min, flow rate: 6 ml/min.

MS (m/z): 374 (M+H); HPLC (A = 214 nm, [C]): rt 16.5 min (97.8%).



HPLC purity X = 220 nm 97% ESMS: miz = 353 (Mrl). 1H NVR (500MHz,
CDCI3) 6 8.90 (s, Ar-11, 1H): 8.95 (s, Ar-Fl, 1H): 8.05 (m -NH, 1H):

15 8. (m“ﬂfob'ﬁmﬁ:l?lb 7.4 (m Ar-11,1H); 7.05 (m Ar-H /Engos%aﬁgn
A-H 16, 395 (d7 00, 2H): 3.0 (m2H; 2.40 (br, 311 ZATLS

(br, -4H); 12 (m 1H); 06(m 2H); 4S(m 2H) . Exanpl e 9A:
Synt hesi s of piperidine-4-carboxylic apid [ 6- (2- benzyl oxy- phenyl )- 20
pyrimdin-4-yl]- (Conmpound # 9A) o (F10) 2B, O NN r\ANNW\N VI

O NN H Conpound #9A Step |I: To a stirred m xture of
4- (6- chl Examply MoV di w-fbczl mub@f;tpn h?nppﬁmudim@yn-zm -H@xmbing lsipefazin-1-

benzyl ester (VIII) ,, 2.0 nmo and 2- benzyl oxyphenyl boroni c
aci d (0.yimgt yi)pileﬂﬂ ?t)am'ﬁesat ur at ed sodi um car bonat e sol ution (4

m) and I

0. 10 o FTGFPEeet A BHER PRELGHE RISy T SABAE (g fon
2009/ om@mpmmreawmemgmmql £40 roisnon)e ipiagameteanal del-10%) |

at ”D%phed'h?orBF mtrogen The resulting m xture was heated to reflux at
110Cf or” Ofe Kour and moni t or ed by TLC. The reaction m xture was

filter ed‘l—t NMBRI(#00aMeélkz, CDR0BYS 22184 te, SH| KCHg, 2186-2:98 (ractidd2 wiCH,), 3.83

Combi nodd: aICe Ty 4F0 o) <aRPaEe inp-BRbh et Ta ot Tondr ViR 1.

pr essur q\det'ﬁbﬁy-Wr d'e16p (DAyed 3Was wurMéth@ﬂ/ ay), pr@nsat(mvel-{ Methoxy—Ar) 7.72

HPLCtoaffor% - -benz | oxy nyl rimdin-4- y1] -'pi peri

i e 1o (©8r Ty He. S Benith Ueow Ar $ 6. é50@yH62‘D)d PYPLOOAR: 659
22

416_10 ggﬂ‘;ﬂyﬂ%;ﬁzpﬁgwy l%@?ﬂn?ys( fgg% am)y1 iﬁlcp(é\rl 5|1zr‘1enn1 [AJ:\r tl;to?(z

ylic acirdind@2Ayt).ester (XVI) (0.5 g, 1 mmol) was di ssolved in 33% HBr
in acetic acid (3 m) and stirred at roomtenperature for 45 m nutes.
A yellow solid precipitated out; the reaction m xture was quenched at

0C wi t h Exameples 188:di 2:(R, Sadinethicieyphehyt): 6 -42-th etk bx poi ety g yirimielin v

yl)acetamide

15 Example 108 was synthesized according to Method 2 in a yield of 63.2%, purified by
preparative HPLC using LUNA C18(2) 100A column (250 x 21.2 mm; 10u), Mobile
phase: 0.1% TFA (aq): gradient AcN-water (40/60) at t = 0 min to AcN-water (95/5)
within 45 min, flow rate: 6 ml/min.
MS (m/z): 380 (M+H); HPLC (A = 214 nm, [A]): rt 17.4 min (91%).

20
Example 109: N-(6-(2-ethoxy-5-fluorophenyl)pyrimidin-4-yl)-2-(pyridin-3-
yl)acetamide
Example 109 was synthesized according to Method 2 in a yield of 17.7%, purified by
preparative HPLC using Zodiacsil 120-5-C18 column (250 x 32 mm; 10u), Mobile

25 phase: 0.1% formic acid (aq): AcN (25:75) and flow rate: 4 ml/min.
MS (m/z): 353 (M+H); HPLC (A = 214 nm, [A]): rt 10.5 min (100%); mp: 175°C.

Example 110: N-(6-(5-fluoro-2-isopropoxyphenyl)pyrimidin-4-yl)-2-(pyridin-3-
yhacetamide

30 Example 110 was éynthesized according to Method 2 in a yield of 25.7%, purified by
preparative HPLC using Zodiacsil 120-5-C18 column (250 x 32 mm; 10u), Mobile
phase: 0.1% formic acid (aq): AcN (25:75) and flow rate: 4 ml/min.



15 acetate (3 x 10 m ). The organi c phases were separated, conbi ned,
dried over sodium sulfate and concentrated under reduced pressure.
The crude poomoeds7ases purified by preparative HPLC ( C I&/éebishddsris
with 0.05% TFA) and |yophilized to afford piperidine4-carboxylic acid
[ 6- (2- benzyl oxy- phenyl ) - pyri m di n-4-yl |»sam de (conpound # 9A) (0.028
g, 7% as a white solid. 20 HPLC purity A. = 220 nm 98% ESMS: mz =
389 (M+l). 1H NMR (500MHz, DMSO-d5) 611.2 (s, -NH, 1H); 9.40 (s, br.,
-NH, 1H); 8.95 (s, Ar-H, 1H); 8.70 (s, Ar-H, 1H); 7.8 (m Ar-H, 1H);
7.5 (br,MBr{rtg): B6F (MFHESHRIG (ArF-244 Moy [AD: ¢ 1(1nd miAn {190%)IMp: 475°C s,

2H); 3.3 (m overlapped wwth DVMSO, 2H); 2.95 (m 2H); 2.8 (m 251H);
2.1 (m 2H); 1.8 (m 2H). Melting point: 224- 227C. WD

2009/ 04 TBGAREIY EP2O08I-B6@7dthokyS-HxaraphenyOpyrifioinegi)s2-giyridin-4-

pi peri dlﬂ% car poxylic acid
[6-(4-fl hoxyphenyl ) - pyri m di n-4-y1] - am de (Conpound # 10A)

0 NOsSCHEQmbH8 1(1H0Nad : s%nﬂNeglze&"écbor%img)% Meat 2GY N Wil o1 880 pufitied by
HN Conpound # 10A
preparative HPLC usmg Zodiacsil 120-5-C18 column (250 x 32 mm; 10u), Mobile
phase: 0.1% formic acid (aq): AcN (25:75) and flow rate: 4 ml/min.

r MS (miz): 353 (M+H); HPLC (A = 214 nm, [A]): rt 16.6 min (100%); mp: 221°C.

10 Example 112: N-(6-(5-fluoro-2-isopropoxyphenyl)pyrimidin-4-yl}-2-(pyridin-4-
yl}acetamide
Example 112 was synthesized according to Method 2 in a yield of 27%. purified by
preparative HPLC using Zodiacsil 120-5-C18 column (250 x 32 mm; 10u), Mobile
phase: 0.1% formic acid (aq): AcN (25:75) and flow rate: 4 ml/min.

15 MS (m/z): 367.2 (M+H); HPLC (A = 214 nm, [A]): rt 11.44 min (97.4%).

Example 113: N-(6-(2-ethoxy-4-fluorophenyl)pyrimidin-4-yl)-2-(pyridin-4-

yl)acetamide

Example 113 was synthesized according to Method 2 in a yield of 19% and purified by
20 preparative HPLC using Zodiacsil 120-5-C18 column (250 x 32 mm; 10u), Mobile

phase: 0.1% formic acid (aq): AcN (25:75) and flow rate: 4 ml/min.

MS (m/z): 353.4 (M+H); HPLC (A = 214 nm, [A]): rt 10.32 min (100%).

Example 114: N-(6-(2-ethoxy-4-fluorophenyl)pyrimidin-4-yl)-2-(pyridin-3-

25  yljacetamide * HCI
Example 114 was synthesized according to Method 2 in a yield of 17%, followed by
conversation to the HCI-salt by dissolving in DCM and addition of 1.2 eq. of ethereal
HCI.
MS (m/z): 353.5 (M+H); HPLC (A = 214 nm, [A]): rt 10.38 min (98.6%).

30



5To a stirred m xture of
4- (6-chl oro-pyri m di n-4-yl car banoyl ) - pi peri di ne- 1- carboxylic acid

benzyl est @1 4o)dshdso(0.63 g , 1.7 mmol) and <
4-f | uor o- 2- et F{oxy 3phenyl boronic acid (0.30 g, 1.8 mol Crfllﬁrjlng(gog?Tellfed
sodi um car bonate solution (4 m) and 1, ,4-dioxane (4 mM) was added

pal | adiun(l1) acetate (0.076 g, 0.34 ) followed by

tri phenyl phosphine (0.089 g, 0.34 mmol) at room tenperature under an
at nosphere of nitrogen. The resulting 10 m xture was heated to refl ux

at 110C Emmgreemeum -83(b- ﬂhcrcr-ﬂarﬁéumy enyipp dﬁ@lrntmnﬁ-ﬂ)-zﬁhetﬁymc@y@m.n-

m xture was tiltered through a celite d an he filtrate was
ext r act erYiPropanamideacet ate (3 x 100 m ). The organic |ayers were

separ at i t ltl;iff@ﬁ rat ed under
reducede%ﬁaergsgﬁg%%eévcdrtu e pr och wsm%uioﬁle?mgé]gle as }col um

chr omat d4Bdpitz): B67.Bi (baHjeHPLE (A Z‘)‘nﬂr wint (A15004 OAyNIn48@68)e/ n-
15hexanes) to afford

4-16-(4-fl uoro-2-net hoxy- phenyl) - pyri m di n-4-yl car banoyl i - pi peri di ne-
1- car boxBxaropkec i1d6 He hz(6-(2esthexy (4F1xdrophehyl)pyribddin-4y1)a2-phyridinse| i d.
HPLC pur.i E%’Pk =, 2*0 m 84% Step I1:

446- ( 4- A\setepl y- pheny1) - pyri m di n- 4- yl car banoy1] - pi peri di ne- 1
- car, bOXYE)kaGn@é'ﬂ@@a@%&ﬁtﬂes%ﬁ%ccb?ﬁl tcﬁ ‘RA&RO&JQ B 8 yE®IoF 2085, followed by

di ssolved in nethanol (20 m) and 10% C (0 g) was added under an
at nDsphé‘rO@VSFfSGHP'B R ¢ @f?@ltr@adﬁs@wn@a@ @@Mr arédj aﬁﬂltlﬂam%%@gepétemeéeal
undefy h pgen balloon pressure for 18 hours. The catal yst was

rem)ved romthe reaction mixture by filtration through a celite bed
and the MSI(m%)t 3303 {MeNBPId PRECHA =t 21 ddnpndk rt TR&mint§e6.604)de pr oduct

was triturated with dry diethyl ether (5 25m ) and the solid was
filtered off to obtain piperidine-4-carboxylic acid [6-(4-fluoro-2-

WO 2009 IExanapiePCTA.EPRO@S5C/itorbs2-hiekhoxyphenyl)pyrimidin-4-yl)-2-(pyridin-4-

met hoxy- @eg%'l%gﬁx{ql m di n-4-y11-am de (conpound # 10A,) (0. 229, 769%
as a whi © BLC purity = 220 nm 99% ESMS: mz = 331 (Mtl).

51H VR Ar-H 1
o1 OIN( A I':‘)é%lé/'ﬂ? M@?&ﬂ%léd?&&%dﬁ) Meﬂlﬂ)ﬁd 3li)a y(igld%'? 8(@’/0 H;; 3 2H)

(m Ar-fM&WfZ)BBé'SS(GWHs}HRLCl = 284 o8, (A)): rBF«p353ﬂ@5(9@@P/o 2H,
overlapped with [Ws signal); 2.95 (m 2H); 2.0 (m 2H); 1.8 (m 2H).
10 Exanple 11A: Synthesis of piperidine-4-carboxylic acid

[ 6- ( 5- f |IRxample- ﬂria&hoNy(ﬁHermeohcwphanyﬂ)pyrdm;dm-zhm)de(p@mnpéund # 11A)

Pl %ﬂyﬁg’%ﬁ'@)"m@ AR )

20 Example 118 was synthesized according to Method 2 in a yield of 38.6%, purified by
flash column chromatography over silica gel (100-200 mesh) using methanol (0-10%) in
chloroform.

'H NMR (400 MHz, CDCl3): & = 1.68 (d, 3H, CH3), 3.93 (s, 3H, CHs), 4.83 (q, °J=6.6 Hz,
1H, CH), 7.01 (d, %J=8.3 Hz, 1H, Methoxy-Ar), 7.07 (t, 3J=7.5 Hz, 1H, Methoxy-Ar), 7.25-

25 7.29 (m, 1H, Methoxy-Ar), 7.40-7.45 (m, 1H, Methoxy-Ar), 7.94 {dd, 3J=6.1 Hz, *J=1.6
Hz, 1H, Pyridin-Ar), 8.32 (s, br., 1H, Pyridin-Ar), 8.42 (s, br., 1H, Pyridin-Ar), 8.81-8.83
(m, 2H, Pyrimidin-Ar, Pyridin-Ar), 8.90 (d, %J=1.3 Hz, 1H, Pyrimidin-Ar); MS (m/z): 351
(M+H); HPLC (A = 214 nm, [A]): rt 10.1 min (96.9%).
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Compound # 11A Step |I: To a stirred m xture of

4- (6-chl oro-pyri m di n-4-yl car banoyl ) - pi peri di ne-1-carboxylic acid 15
benzyl estgio Addidshase (0. 60 g, 1.6 mmol) and PCT/EP2008/063715
5-fl uor o- 2- met hoxy- phenyl boronic acid (0.300 g, 1.76 nmmol) in
saturated sodi um carbonate sol ution (Sbix;l) and 1, 4-di oxane (5 m) was
added palladiun({ll) acetate (0.072 g, 32 mol) followed by

tri phenyl phosphine (0.084 g, 0.32 mmol) at room tenperature under an
at nrosphere of nitrogen. The resulting m xture was heated to reflux at
110C f orExarapleodn9an-(6:5-fleat-2-dso propiokg phenylip yrimidin -0y IJ26 pyedii-3on
m xture s f||t r,gﬂcihrough a celite bed and the filtrate was
extract ehy cetate (3 x 100 m). The organic | ayers were

separ at G\Ekarﬁ[ﬂgm 1edas HyhBfésRearackeingnts Métﬁé@ Zaifﬁda WG Qﬂt2f4a/£ ERIGRES by

reduced pressure. The cCrude product was purif by ‘flash col um

chr omat FNYBIpRtIPR ite jthey Fﬁ:éfsaltebsum%degt in Ol @fﬂwnd@@mcﬁtu fifle A Gy eal
to afd or

a4- [ 6-5( 5-fTuoro- 2- met hoxy- pheny1) - pyri ni di n-4-yl car banoy1] - pi peri di ne-
251- car B48\Vz): 367.d (NerhhyHPESt (8= 2D, [A]): 301 ) miaYP4%4s a pal e yel | ow
oil. HPLC purity = 220 nm 80%. WD 2009/ 047359PCT/ EP2008/ 063715 152
ESMS: mz = 465 (M+l). Step II:

446- ( 5- FExmnp}e24mi hNXQﬁ-(}SISﬂm)Tb)ZMprﬂpdkjﬂpHeWIthﬁmyil]-ylpIZﬂpyrldimﬁr 1
-car boxyl i c cid beﬂﬁ ester (XXI) (0.39 g, 0.84 mmol) was dissol ved
in met ha! ? 48 YHGhd 10% Pd/ C 5 (0.2 g) was added under an

at m@ph%@nqﬂe nI'ZT()r\Qgéf%yanEleEH)@débﬁitN%?o Mdthd®2 Ala WM OBBETBIGWED by
under hydrogen bal | oon'}_&{essure hours. The catal yst was

renoved Gpﬂdﬂﬁsﬁh@n tedre Hé-seltyudiesalyingiin tRGMi @and eddidog o d .2 eai ok ethegeal
and the il trate was evaporated to dryness. The resulting crude
product was triturated with dry diethyl ether (5 m) and the solid

was fi | thS ¢a/z)f 367%.8 (Mt MPhCHA = 2idvanAfAdariobk® mic (83%4

[ 6-(5-fluoro-2- 10net hoxy-phenyl)-pyrimdin-4-yl]-am de (conpound #
11A) (0.076 g, 27% as a white solid. HPLC purity X = 220 nm 98%

ESM35 mskam;ﬂalanN (6-( 5-fluoroddmd¥RoxystienivitipyrinhBin-d8))- 5-methbx9&-
NH 1H) &?) AH); 8.89 (s, A-H 151H); 7.70 (m A-H
7. ;!BY('%"% h“tﬁ!m)m' 8 95 (s, OCHB, 3H): 2.90 (m 2H); 2.55 (br,

3H OVefEx%H‘Rﬁéi 1‘2‘1t\ba§)¥§ﬁlhﬁﬁﬁbéfﬁc§cor@n@@o (M‘éthgd")z |n188ﬁelﬁb6f1 8&%) purified by

Exarrple 12A: Synt hesi s”of piperidine-4-carboxylic acid

2- f m@aiawen’éle%ﬁmwelwpl gel HGF 2ot )and elung wilhiSte MeQdhisotteroformz A)
0 NN NCvEkmMh! 39280+ HPHRLC (A = 214 nm, [A]): rt 10.7 min (100%).
20
Example 122: N-{6-(5-fluoro-2-methoxyphenyl)pyrimidin-4-yl)-3-{pyridin-4-
yl)propanamide * HCI
Example 122 was synthesized according to Method 2 in a yield of 32%, followed by
conversation to the HCI-salt by dissolving in DCM and addition of 1.2 eq. of ethereal
25  HCL.
MS (m/z): 353 (M+H); HPLC (A = 214 nm, [A]): rt 9.7 min (100%).

Example 123: N-{6-(5-fluoro-2-methoxyphenyl)pyrimidin-4-yl)-2-(pyridin-3-
yloxy)acetamide

30 Example 123 was synthesized according to Method 3 in a yield of 21%, purified by
preparative HPLC using Zodiacsil 120-5-C18 column (250 x 32 mm; 10u), Mobile
phase: 0.01M NH4OAc (aq): AcN (35:65) and flow rate: 48 mi/min.



To the stirred m xture of

4- (6-chl oro-pyri m di n-4-yl car banoyl ) - pi peri di ne- 1- carboxylic acid
benzyl estwoio},@mygbg(o 75 g, 2 mmol) and 6-fluoro-2-net PRGN 15
boronic acid (0.37 g, 2.2 mmol) in saturated sodi um carbonat e
solution (4 m) and 1, 4-di oxane (4 rr1)l was added pal | adi un(l11)
acetate (0.09 g, 0.4 nnDI) fol |l oned by i phenyl phosphi ne (0. 105 g,
0.00 mmol ) at roomtenperature under an atnosphere of nitrogen. The
WO 2009/ 047359PCT/ EP2008/ 063715 153 resulting m xture was heated to
reflux amsliig): Bes (MHH)HQBLCSNGL Henhegq)irero man{foorsd by TLC. The
reaction mxture was filtered through a celite bed and the filtrate
was extracted with ethyl acetate (3 X100 m). The organic |ayers
were sep i Sints.at ed
under re%ﬁ@ggﬂégggsuﬁgaﬂ dﬁ?&ﬁ??%& 'ﬁﬁ%@“%?gr gﬁﬂﬂégﬁ%urfﬁ?ed by
pr epar at YNacetpm@lg C- 18, ACN H20 with 0.05% TEA) to afford

4-[6-4 2- r eri dj -
o byt PO RS SRR Pt MRy 235 TR ! TR PlitEa by
220 nm [SéparaBSd/STLOT gsing 4éih'ace( Igel )(GFRB3) egnd lefuting with 60% ethyl acetate in
446- ( 2- Fl yor o- 6 t hoxy- phenyl) - pyri m di n- 4-yl car banoyl ] pi peri di ne-1-
car boxyl‘?elci zyl ester (XXIIl) (0.05 g, 0.1 mol) was dissol ved
in met hagsl n{/@ B89 (nH): 1L EYA € A10. A3, @V)): Yes9 Afldegk.gager an
at nosphere of nltrogen The m xture was stirred at roomtenperature
under hydrogen ball oon pressure for 18 hours. The catal yst was

r enojed éﬂ.ﬁgr@ 4bs: maﬁg %tﬁ%ﬁﬁeﬁw@?ﬁn\ﬂlﬁﬁﬁﬂﬂ%gﬁm&lﬂm g %gl%cﬂraﬁﬁénide

bed and the Tiltrat evapor ness resu
pr oduct Emnmielkairwa@@ymhealzadpodomhmg/to hrteuimd 22n @ Yiekhdf 39886 murifiee dy

o 1% B RIS o sy 0 i Pt

(0.029 ha8s).04m I&Hx@At@a@)o}\cN (35BECapd owyats: 48 286ninm  96% 20

oo e b D I W b B

Ar-Hs 1H); 705(m Ar- H, 695(m Ar-H 1H) 385(s 3H); 3.3
(m 2H, overI apP W th DI\/BO protons) 8 (m 5 (br, 1H,
over | apget M(%G?omﬁ%qu@@yéwnwm 4-yi=2 (m(r in %yl)pmmmﬁg

poi nt : i 0
mppé ESE%ESUE %sg §¥&§rﬂﬁ7§ ® @Ethod 2 in a yield of 53.7%, purified by

1-acetyl - I ne-4- |c acl
[ 6-(2- etmemh@wmq@mm (ﬂqd4a$891]2Chﬁ1'C‘cl1@ coluComiZhtha 32 18A); ONINMobile

OtH OMNaZer 6.01 K RHMOASIROHEN ¥5:530 P IBIYAE: o Mdmin.

20 MS (m/z): 335 (M+H), HPLC (A = 214 nm, [A]): rt 10 min (98.4%).

Example 127: N-+(6-(5-fluoro-2-methoxyphenyl)pyrimidin-4-yl)-1-(pyridin-4-

yl)cyclopropanecarboxamide * HCI

Example 127 was synthesized according to Method 4 in a yield of 45.2%, purified by
25 preparative TLC using silica gel (GF254), followed by conversation to the HCl-salt by

dissolving in DCM and addition of 1.2 eq. of ethereal HCI.

MS (m/z): 365 (M+H); HPLC (A = 214 nm, [A]): rt 10.6 min (100%); mp: 142°C.

Example 128: N-(6-(5-fluoro-2-methoxyphenyl)pyrimidin-4-yl)-2-(4-methylpyridin-
30  3-yl)acetamide

Example 128 was synthesized according to Method 4 in a vield of 71%, purified by

preparative TLC using silica gel (GF254).



WD 2009/ 047359PCT/ EP2008/ 063715 154 To a stirred m xture of

pi peri di ne-4-carboxylic acid [6-(2-ethoxy-phenyl)-pyrimdin-4-yl]-

am de (conp@agosr3sh) (0.259, 0.76 mmol ) and NEt3 (O. Oﬂci‘mpzo&m%@b
mmol) in THF (10 M) was added acetyl chloride (0.053 , nmol )
at 0C. The m xture was stirred at roo %gerrperature for 20 mn t hen
the solvent was distilled off; the residue was 5 dissolved in water
and extracted with ethyl acetate (3 x 10 m). The organic |ayers were
separated, conbined, dried over sodiumsulfate, filtered and

concent rEiSgd/an 868 (Meth)cldBLO (R s2idenm TIAG): riek8Intih t82.2%)dmpp2éehdct was
triturated with dry diethyl ether and the solid was filtered off to

obtain 1-acetyl -piperidine-4-carboxylic acid
[ 6- (2- et Bramplened) - Babiinb N -(6-(5- ﬂihbr@-mnalet euwpﬁuﬂq&ﬂh 49|)&0@;yem|n-

739 as a whlte soljid. 10 HPLC purlty r(osggﬁnm 98% ESMS:

369 (M-13-vIpremanamissd Wik, cpoi3) 6 = 8.90 (s, Ar-1-1, 1H): 8 95 (s,
Ar-Hs 1 - 5 7 A -

7r 1 Sm "ExarﬁFl@Q z(g'ﬂmasWFtﬂéégzed &fﬁ?ﬁbg @56@%‘?%60%'%7 3 %f[é@ ?fg‘ﬁ 3'24:, :p]u'Fl}led by
7. 3Hz, Quepaadyve AL C3usng (thdla_qa)'l;1213.—i—Q‘ra coldmn 225% (32 mA);; 10u)5Mobile

(0% k3 BonsEn e oAbl e ol PP Rl B bl a7
of pi per(yiiiche-08%)ar boxyl i c acid [6-(2-nethoxy-phenyl)-
oy L s Sl aEg S are Lo o ERRO iyl 1 261 o

[ 6- (- met hoxy- phenyl) - pyrim di n-4-ylFam de (conpound # 6A) (2 0 g,
6.4 nmmol) was dissolved in a saturated solution of HCl in 1, 4-di oxane

(50 m) Pite 1306 N-(645 diucserZmethanmhenyhpyFitisin dwhed-63-meshylpyridin-

hal f an ﬁggécetﬁ‘nﬁééel%q' | ow solid precipitated out. Diethyl ether (50
m) was added to precipitate nore of the solid. 25 After filtration,
t he sol ikxample i@dhwas wynthesized mbor@ir@to N@ﬂwcm ? imdyieldi efd1udte puniied by

VRS b HPaRb R "Ere SRLPBKY L1 60260 Tneshid ising 39% e nsipts
14A, 15HC|pa@leurmfetr¢ernwmwbr# lpwed. B con@BsatioastoathehHOR-salbbyddissibiag in

purity 220, n 8‘V OES rr| = 313 (M+l). WO
2009/ 04%‘5‘ P %gﬁﬂsol%tﬁeffﬁ Gk (500 MHz, DMSO-d6) 5 = 11.2

(s, -NHMSK‘Bn/z 938%( mbm, H¥HL.C DS 218199, [A@ rt@rs Fin stftﬂo,% .70 (s, Ar-H,
1H); 7.95 (m Ar-H 1H); 7.5 (m Ar-H r-H 1H); 7.1
(m Ar-H 1H); 3.95 (s, -OCH3, 3H); 33(m 2H) 2.95 (m 3H); 2.05

Syt hob | 2osiPe) 315 N(C e P Bhy i (oY SRR

pyri2@i diyloxy)acetamide nesyl at e (Corrpound # 15A) (et hane sulfonic acid

salt) Ofecamiple 139 WAL sJheStR Lidordifg to Method 2 in a yield of 25.1%, purified by
flash column chromatography over silica gel (100-200 mesh) using methanol (0-10%) in
chloroform.
'H NMR (400 MHz, CDCl3): 5 = 3.92 (s, 3H, CHs), 5.04 (s, 2H, CHy), 7.01 (d, 1H,

25  Methoxy-Ar), 7.04-7.08 (m, 1H, Methoxy-Ar), 7.38-7.45 (m, 1H, Methoxy-Ar), 7.92 (dd,

1H, Methoxy-Ar), 8.57 (d, 2H, Pyrimidin-Ar), 8.81 (s, br., 1H, Pyrimidin-Ar), 8.91 (s, br.,
2H, Pyrimidin-Ar); MS (m/z): 338 (M+H); HPLC (A = 214 nm, [A]): rt 11.7 min (97%).

Example 132: 2-(2-bromopyridin-3-yloxy)-N-(6-(2-methoxyphenyl)pyrimidin-4-
30 ylhacetamide * TFA

Example 132 was synthesized according to Method 2 in a yield of 14%, first step for

purification was done by flash column chromatography over silica gel (100-200 mesh)



ht, CSOt 1 Conpound # 15A, CH3SO3H sal't Compound # 6A To a clear
sol ution of piperidine-4-carboxylic acid

[ 6- (2- met h@yroph@msd) - pyri m di n-4-yl] - 10 am de (Cormomfﬁz@e%)osiﬂa
g, 8 mmol) in nethanol:chloroform(1:1,75 m) was added net hane

sulfonic acid (5 mM, 80 mmvl) dropwi se; gt 0C and the forned clear
solution was stirred at roomtenperature for half an hour. A white
solid precipitated out and diethyl ether (150 m) was added to
precipitate nore of the solid which was then filtered off and washed
wi th di etdind medtinerol (60 084))in chilorsfomn uﬁﬂwlmhﬂchtmswaﬁ dogd bjatrbrép’arétﬁl/mHPLC
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crystalli ne solid was iltered off, washed with diéthyl ether

and dri ¢al/mides ThAgAltvacuum to gi ve pi peri di ne-4-carboxylic aC| d
6- et N= e h
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%3163195(@ % 35(m 2H) ; (m 3H); 2.35 (s,
CHBSOSH 4 pmo BRI 4 'm 2H). Melting point: 268 - 270 C
WO 2909/ 047359PCT/ EP2008/ 063715 156 Exanpl e 16A: Synthesis of

pi peri di ne-3-carboxylic acid [6-(2-methoxy henl- yrimdin-4-01-
( Conpourkxamplgayl 38; - (ﬁ-(5ﬂuomaneﬁ1wh@r@39mmldm -yl)-3-(4-methylpyridin-

3-yl)propanamide * HCI

Example 133 was synthesized according to Method 2 in a yield of 45%, followed by

conversation to the HCl-salt by dissolving in DCM and addition of 1.2 eq. of ethereal
15 HCIL

MS (m/z): 367 (M+H); HPLC (A = 214 nm, [A]): rt 11.7 min (98.1%); mp: decomp.:

110°C.

Example 134: N-(6-(5-fluoro-2-methoxyphenyl)pyrimidin-4-yl)-6,7-dihydro-5H-
20  cyclopenta[b]pyridine-7-carboxamide * HCI

Example 134 was synthesized according to Method 4 in a yield of 10%, purified by

preparative HPLC using Zodiacsil 120-5-C18 column (250 x 32 mm; 10u), Mobile

phase: 0.01M NH4OAc (aq): AcN (35:65) and flow rate: 40 ml/min, followed by

conversation to the HCl-salt by dissolving in DCM and addition of 1.2 eq. of ethereal
25  HCI.

MS (m/z): 365 (M+H); HPLC (A = 214 nm, [A]): it 13.7 min (83.2%); mp: decomp.:

200°C.

Example 135: N-(6-(5-fluoro-2-methoxyphenyl)pyrimidin-4-yl)-6,7-dihydro-5H-
30 cyclopenta[b]pyridine-7-carboxamide

Example 135 was synthesized according to Method 2 in a yield of 3%, first step for

purification was done by flash column chromatography over silica gel (100-200 mesh)



XXI'V 5To a solution of 2-nethoxyphenyl boronic acid (X) (10.3 g,
68.2 nmml) in 300 m of 1, 4- di oxane was added 100 ml of saturated

aqueous s nate sol ution. Argon gas was purge at
e b gy

roon1tenperature en 4-am no-6-chl oropyrimdine (1)

mol ) and tetrakis(trlphenylphosphlne)gﬁlladlun(O) (3. 9 g, 3.4 mmol)
wer e added sinul taneously and argon gas ‘was bubbl ed t hrough the

m xture for another 20 mn. The 10 reaction mxture was heated to
reflux for 12 hours (TLC confirned conpletion of the reaction) and

was t hem@gpﬁreﬂﬁar@ eol10ngden chiesfeR, mﬁeeuf@noﬁfmg eshalge pvaﬁaratwe HPLC
partition bet ween di chI or onet hane and water. The or gani c
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i chi or o b d T8 b leae e KO INPROL IR b % 214 Byl et min

by dropwgggogddi tion of 3-chlorocarbonyl - piperidi ne- 1 car boxyl ic acid
benzyl ester (XXV) (1.1 eq.) at 25 roomterrperature The reaction
m xture was stirred for 2 hours and then washed with water. The

onaent 16 o B S Rl i -1 2 yrign-
silica deylatatainide WHG 25% WO 20091047359PCT/ EP2008/ 063715 157
Example 136 was synthesized according to Methed 2 in a yield of 24%, purified by
preparative HPLC using Zodiacsil 120-5-C18 column (250 x 32 mm; 10u), Mobile
phase: 0.01M NH4OAc (aq): AcN (35:65) and flow rate: 40 ml/min, followed by Method 7
15 (yield: 100%).
MS (m/z): 354 (M+H); HPLC (A = 214 nm, [A]): rt 9.8 min (78.7%).

Example 137: N-(6-(5-fluoro-2-methoxyphenyl)pyrimidin-4-yl)-2-(piperazin-1-yl)-2-
(pyridin-3-yl)acetamide * TFA

20 Example 137 was synthesized according to Method 2 and 9 in a yield of 15% for
Method 2 and 95% for Method 9.
MS (m/z): 423 (M+H); HPLC (A = 214 nm, [A]): rt 9.4 min (98.1%).

Example 138: N-(6-(2-methoxyphenyl)pyrimidin-4-yl)piperidine-1-carboxamide
25 Example 138 was synthesized according to Method 4 in a vield of 35%.
MS (m/z): 313 (M+H); HPLC (A = 214 nm, [A]): rt 12.2 min (100%).

Example 139: N-(6-(2-methoxyphenyl)pyrimidin-4-yl)piperidine-1-carboxamide *
TFA

30 Example 139 was synthesized according to Method 4, followed by Method 9 in a yield of
5%.
MS (m/z): 314 (M+H), HPLC (A = 214 nm, [A]): rt rotameres: 7.1 + 7.4 min (94.4%).



ethyl acetate in hexane to provide

346- ( 2- met hoxy- pheny1l) - pyri m di n-4-yl car banoy1] -

pi peri di newl ®ewidaesyl i ¢ aci d benzyl ester (XXVI) (5.19)pc ﬂﬁzhmﬁg,—;b
(CDC13) 6 = 8.95 (1H, s), 8.78 (1H, s), 8.20 (1H, bs), 7.91 (1H, dd),
7.45-7.35 (5H, m, 7.16-7.00(2H, m, 1%0 (2H, s), 4.40-4.26 (1H, m,
4.18-4.02 (1H, m, 3.98 (3H, 5s), 3.41 17(2H, m), 3.08-2.92 (1H,

m, 2.60-2.41 (1H, n), 2.18-1.55 (4H, m. M5 mz = 407.1 (M+l). Step
[I'l: To a solution of conpound

3-[6-(2- Emarhpky1p&enyéthbeF(BFtﬁdlwré-gﬁhmnbmyquw)piypimii:iﬁi-d@npl;ﬁbrazined-
1-car bo c am%?bgéé ester (3 g) in 20 nL of nethanol was added
10% paII e (300 ng) under an atnosphere of nitrogen and

t he mi XtEbEzﬁ‘nM/éSMfU Wb 89niesiz8Qraccere] & Methatndeh AfieRt 6D35B, Epuafned by
hydrogen for 4 hours. The reaction mixture was filtered throu
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dd), 7.20-7.04 (2H, m, 3.98 (3H, s), 3.06-2.56 (5H, rr), 1.96-1. 32
(4H m. 20 Exanple 17A: Synthesis of (S)-piperidine-3-carboxylic
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(S)-piperidine-1, 3-di carboxyllc acid 1- benzyl ester (XXXI1) (10 0 g,
49% . 1H-NWR (DVMBO-d6) 6 = 7.38 (5H, m, 5.12 (2H, s), 4.19-3.90 (2H,
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Example 142 was synthesnzed according to Method 4 in a yield of 11.8%, purified by
preparative HPLC using Zodiacsil 120-5-C18 column (250 x 32 mm; 10u), Mobile
20 phase: 0.1% formic acid (aq): AcN (25:75) and flow rate: 4 ml/min.

MS (m/z): 262 (M); HPLC (A = 214 nm, [A]): rt 12.3 min (98%); mp: 170°C.

Example 143:  N-(6~(5-fluoro-2-methoxyphenyl)pyrimidin-4-yl)-2-(pyrrolidin-1-
yl)acetamide
25 Example 143 was synthesized according to Method 3 in a yield of 11.2%, purified by
preparative TLC (silica gel GF254) using 1% methanol in chloroform as eluent.
"H NMR (400 MHz, CDCla): 8 = 9.76 (s, 1H), 8.93 (s, 1H), 8.89 (s, 1H), 7.77-7.74 (dd,
1H), 7.14-7.12 (m, 1H), 6.97-6.94 (m, 1H), 3.92 (s, 3H), 3.34 (s, 2H), 2.72 (m, 4H), 1.88
(m, 4H); MS (m/z): 331 (M+H); HPLC (A = 214 nm, [B]): rt 9.1 min (98.3%); mp: 115°C.
30



( ocoflAoH r) NG QL /L- xxxiixxxm (S)-Piperidine-1,3-dicarboxylic
acid 1-benzyl ester (XXXIl) (12.0 g, 45.6 mmol) was 15 taken in neat

oxal yl chl ot fev/da3om ), 0.2 nL of DVMF was added and t hgcmipdhsdiRiMas
stirred at roomtenperature for 1 hour. Conpletion of the reaction

was nonitored by TLC whi ch showed the rmati on of a non-polar spot
after treatnment of a small amount with nmethanol. Then the reaction

m xture was concentrated under reduced pressure to provide

(S)-3-chl orocarbonyl - pi peri di ne-1-carboxylic acid benzyl ester

(XXX 1 )E:@&ﬂp%kj,)l 236+ fluors2 anethoxlyphesgliipyrimidin-4agy2-Remadpiperidin-1-
Step III '[o a, sol ution of 6-(2-nethoxy-phenyl)-pyrimdin-4-ylam ne
(XXI'V) ( .1 mol) in 25 90 m of dichloronethane was added

4- di met W*mmowrwés @?nlﬁﬁs&@d %ccéraqr@; mleihddo? I.rpwe,ﬂlambffH@%Wpaﬁned by 2
addi tion of or ocar bongﬂeé)l peri di ne- 1- carboxylic acid

benzyl eré‘ﬂﬁrof PWWH"? T Guging 178 Hrfoehlorgforpyaneitener at ure. The

t4 ont 200 1= / 7 t f
2 hour o S Mo Ml PR OLEP e M PRALEIHET A87 B (ol 7H) Y-
over sodf. ﬁ%(@uﬂH&té%ﬁeﬁQUﬁcéﬂl.r%?@(ﬁ ZH')E3@5'[(§1 ady 3:341(#6 2H3i 2128 (magH),
erane (BT aPAdSlipR) 558 AL S AR H Y o B8R o6, o
nmet hoxy-2#08Gy 1) - pyri m di n- 4-yl car banoy1l] - pi peri di ne-1- carboxylic acid
benzyl ester 5 (XXXIV) (9.4 g, 54%. Ms: mz = 407.1 (Mtl). 1H NWR
(CDCI3) 5 =8.95 (1H, s), 8.78 (1H, s), 8.20 (1H, bs), 7.91 (1H, dd),

7. 45:07. Exdraple Mi5: ~(6-Go o2 imdthoxPpRén _/)(gi'?nrﬁl)dmﬁﬂgsgz rld‘ih 1-
418402(1 m. 3.98 (3H s), 3.41-3.17( ,
2.60- 2. M)Rropanagide 18- 1. 55 (4H, m). 10Step |V (ThO N.---*N O, CH o

NN 0, CH,Exlalnpid Ha¥Xethe/SORIRLIDEG #cddiing to Method 2 in a yield of 13.9%, purified by
preparative TLC over silica gel (GF254) using 5% MeOH in chloroform as eluent.
'H NMR (400 MHz, DMSO-dg): 3 = 8.92 (s, 1H), 8.72 (s, 1H), 7.71-7.68 {dd, 1H), 7.37-
15 7.32 (m, 1H), 7.24-7.21 (m, 1H), 3.87 (s, 3H), 3.59-3.56 (merged with solvent, ~ 1H),
3.55 (t, 2H), 3.30 (t, 2H), 2.69 (t, 2H), 2.20 (t, 2H), 1.70-1.67 (m, 4H); MS (m/z): 373
(M+H); HPLC (A = 214 nm, [A]): rt 13.3 min (%); mp: 208°C.

Example 146: 2-(4-benzylpiperazin-1-yl)-N-(6-(5-fluoro-2-
20  methoxyphenyl)pyrimidin-4-yl)acetamide
Example 146was synthesized according to Method 3 in a yield of 29.2%, purified by
preparative TLC (silica gel GF254) using 1% methanol in chloroform as eluent.
'H NMR (400 MHz, CD;0OD): 5 = 8.86 (s, 1H), 8.83 (s, 1H), 7.67-7.64 (dd, 1H), 7.33-
7.31 {m, ~4H), 7.25-7.15 (m, 3H), 3.90 (s, 3H), 3.57 (s, 2H), 3.26 (s, 2H), 2.67 (s, br.,
25 4H), 2.60 (s, br., 4H); MS (m/z): 436 (M+H); HPLC (A = 214 nm, [A]): rt 11.9 min
(93.8%); mp: 136°C.

Example 147: N-(6-(5-fluoro-2-methoxyphenyl)pyrimidin-4-yl)-2-(4,4-dimethyl-2,5-
dioxoimidazolidin-1-yl)acetamide

30 Example 147 was synthesized according to Method 3 in a yield of 25.4%, purified by
preparative HPLGC using Zodiacsil 120-5-C18 column (250 x 32 mm; 10u), Mobile
phase: 0.1% formic acid (aq): AcN (25:75) and flow rate: 4 ml/min.



To a sol ution of

(S)-3-[6-(2-net hoxy-phenyl)-pyrim din-4-yl carbanmoyl | - pi peri di ne- 1-
carboxylic yl ester (XXXIV) (7.0 g) in 50 m

added 10% pa Oggé(lﬁﬁér%ghydrom de (1.5 g) under an at rmsphereﬂﬁf' Ian| ?’%%gen
and the m xture was 15 stirred at roo enperature under an

at nosphere of hydrogen for 8 hours. Th %eaction mixture was filtered
through celite and the sol vent was evaporated. The obtai ned product
was taken in di ethyl ether, stirred, filtered, washed wi th diethyl

ether anty diRq40M Rz, \GOLOD). t=QhE (&) {@ ‘8%10?5 ghNe 63 ﬁeﬁgeaghnf 7.23-
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Exarrpl e yifaketainiddesi s of (R)-piperidine-3-car boxyl ic acid
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fol | onediggycextraction with ethyl acetate. The organic |ayer was

separated, dried over sodium sulfate and evaporated to provide

(R -pi peridine-1,3- dicarboxylic acid 1-benzyl ester (XXVIiIl) (3.7 g,

36%15 MitxdhBlo=12BN-f6{hdr éﬁ%b& h rﬁ%& 2-yh B A SkbpyRrolidin-1-

5. 19 prrample 14NN, L% (2R M@p% idin4-§i) (2 SkopyHolidin-
yl)acetamide

Example 149 was synthesized according to Method 2 in a yield of 14.5%, purified by

flash column chromatography over neutral alumina using ethyl acetat as eluent.

"H NMR (400 MHz, CDCl3): 5 = 8.92 (s, 1H), 8.76 (s, 1H), 8.68 (s, br., 1H), 7.75-7.72
20 (dd, 1H), 7.14-7.09 (m, 1H), 6.99-6.93 (m, 1H), 4.13 (s, 2H), 3.91 (s, 3H), 3.56 (t, 2H),

2.51 (t, 2H), 2.17-2.14 (m, 2H); MS (m/z): 345 (M+H); HPLC (A = 214 nm, [A]): rt 12.1

min (97.6%); mp: 219°C.

Example 150: N-(6-(2-methoxyphenyl)pyrimidin-4-yl})-2-(2-oxopyrrolidin-1-
25 yl)acetamide
Example 150 was synthesized according to Method 4 in a yield of 88.2%, purified by
flash column chromatography over silica gel (100-200 mesh) using methanol (0-10%) in
chloroform.
'H NMR (400 MHz, CD30D): & = 2.07-2.15 (m, 2H, CH2-CH»-CH,), 2.44 (t, °J=7.5 Hz,
30 2H, CH2-CH2-CH2-C(0)), 3.56 (t, *J=7.5 Hz, 2H, CHa-CH2-CH,-N), 3.88 (s, 3H, CHa),
4.22 (s, 2H, N-CHx-C(Q)), 7.06 (t, *J=7.5 Hz, 1H, Methoxy-Ar), 7.14 (d, 3J=8.3 Hz, 1H,
Methoxy-Ar), 7.43-7.48 (m, 1H, Methoxy-Ar), 7.76 (dd, ®J=7.5 Hz, J=1.7 Hz, 1H,



2.44 (1H, m, 2.05 (1H, nm), 1.80-1.40 (3H, m. Step I c? )" .-
-0 XXI X (R - Pi peridine-1, 3-dicarboxylic acid 1-benzyl ester

(XXVITT) (SdPfomes7330. 4 mmol ) was 20 taken in neat oxal ypcgbd0ssiodens 20
m), 0.2 mM of DWVF were added and the m xture was stirred at room

tenperature for 1 hour. The conpletion;ff reaction was nonitored by
TLC whi ch showed the formation of a non-polar spot after treatnent of
a small anount with nethanol. The reaction m xture was concentrat ed

under reduced pressure to provide
(R) - 3- chMettmagArhng.64 p(sperH, dPpembircArhax§2 i (s, deéi, dPendin-Ags M3 (Xt X927
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LLCI +1-121"1 0 XXl XXXIVXXX To a soI ution of
6-(2- msthoxy hen pyri m di | am ne (5.80 g mol )
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g, 342 maxyfpﬂbml’)ﬁ?nﬁﬂdiﬂ[@- é@taﬂﬂgbt ion of

(R)-3-chl orocar bong pi perid 1 carboxylic acid 5 benzyl ester
(XX X) (fexavoplg, 154458 wamy)ntrmsmedmcpmtcamtmd Jirea ryéedd of 34 Vi purified by

was stir r S T | aver
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et hyl ace in h xanﬁ tgﬂﬁ qvi de (R)-3-16-(2-

net hoxy-'P 3?)”‘ By YT P n {/m'Ear banoyl i - pi peri di ne- 1- carboxylic acid

benzyl e'st RIMR MUOOMHZ S5,aD): 87290.91VRI, 0E8.67HAWH 12 &ME)), 2.09-2.20 (m, 1H,
CH-CHa), 3.80 (d, 2J=7.5 Hz, 2H, CH-CHy), 3.89 (s, 3H, CHa), 3.90-3.92 (m, 2H, CH,),
7.11 (td, °J=7.5 Hz, *J=0.8 Hz, 1H, Methoxy-Ar), 7.18 (d, 2J=7.9 Hz, 1H, Methoxy-Ar),
7.51-7.56 (m, 1H, Methoxy-Ar), 7.73 (dd, %J=7.5 Hz, *J=1.7 Hz, 1H, Methoxy-Ar), 8.68
(d, °J=0.8 Hz, 1H, Pyrimidin-Ar), 8.92 (d, °J=0.8 Hz, 1H, Pyrimidin-Ar); MS (m/z): 382

15 (M+H); HPLC (A = 214 nm, [A]): rt 13.4 min (86.7%).

Example 152: N-(6-(5-fluoro-2-methoxyphenyl)pyrimidin-4-yt)-2-(2,5-dihydro-1-
isobutyl-5-oxo-1H-pyrazol-3-yl)acetate
Example 152 was synthesized according to Method 4 in a yield of 9.9%, purified by
20  preparative HPLC using Gemini C18 (50 x 30 mm; 5u) column.
'H NMR (400 MHz, CDCl3): 5 = 9.22 (s, 1H), 8.93 (s, 1H), 8.78 (s, 1H), 8.55 (s, 1H),
7.75 (dd, 2H), 7.20-7.15 (m, 2H), 6.95 (m, 2H), 6.12 (s, 1H), 4.30 (s, 2H), 4.03 (d, 2H),
3.91 (d, 6H), 2.15 (m, 1H), 1.04 (d, 6H); MS (m/z): 400 (M+H); HPLC (A = 214 nm, [A]):
rt 22.2 min (86.2%).
25
Example 153: N-(6-(5-fluoro-2-methoxyphenyl)pyrimidin-4-yl)-2-(piperidin-4-
yl)acetamide * HCI
Example 153 was synthesized according to Method 2 in a yield of 27.4%, followed by
deprotection according to Method 9, conversation to the free base by dissolving in an
30 aqueous solution of NaHCO3 and conversation to the HCI-salt by dissolving in DCM and
addition of 1.2 eq. of ethereal HCI in a yield of 23.3% for the last steps.
MS (m/z): 345 (M+H); HPLC (A = 214 nm, [A]): rt 9.4 min (95.8%).



15 XXXConpound # 18A To a sol ution of

(R) - 346- ( 2- net hoxy- phenyl) - pyri m di n- 4-yl car banoyl | - pi peri di ne- 1-

car boxyl i cwaciosbipengyl ester (XXX) (7.0 g) in 50 nL of peEikaRlcNRS
added 10% pal | adi um hydroxide (1.5 g) under an atnosphere of nitrogen
and the m xture was 20 stirred at roomd4cenperature under an

at nosphere of hydrogen for 8 hours. Thé reaction m xture was filtered
through celite and the sol vent was evaporated. The obtai ned product
was taken in diethyl ether, stirred, filtered, the residue was washed
wi th di eEkgrhpkt hed5&nd HNrGe@-metltexyphenyipyrdmydiatdiyl)-2-(2,6-dioxopiperidin-4-

(R) - pi per,i di ne-3-carboxylic acid
[6-(2- ne‘fl}ﬂﬁ@?maﬁ/l) -pyrimidin-4-y1]-anide (conpound # 18A) as a
whi te sobdingia. B49wad 2hhthedRlelli EorRRG e IMethBd 217%Ca vidh® of 4.0%, purified by
2009/ 047359PCT/ EP2008/ 063715 162 Anal %tl cal puri tzéo 95349 % Chiral
%

purity: RRPA@H%etHiBleruang g2ndigesi S)2&ednid satmms Renmiy 101, Mobile

5. 67 (LM esy OB SOTIRG PYRONY @R o o Tele: 3y 500 0 i

m, 3.98teH, s), 3.06-2.56 (5H, nm), 1.96-1.32 (4H, n). Exanple 19A:

he 05e s Rya): 256 VHI) HPL AT 2140 JADBEAOR MY 25l ne- 2- car boxy|

ic acid (Conpound 19A) LIXXXIV 10LXConpound 19A Step 1: Phenyl

chlorofqemate (0,.20. 0, . 3 I s added, dropw.se to,a_sol ution, of
6- (2- me'-epﬁ‘éﬁyE‘?(Wr}ﬁ'wr%ﬁﬁtﬁgmawﬁmmﬁﬁm-?.-xd)- THR1oXORReridin-4-
Dl PEA (Grifagetamide 6 nmol) in dry dichl oromethane (10 m) at -78C and
the m xture was allowed to stir overni (ght at 15 room t enperature.

Then di drfegrdeofanas wysthesizped rapcering g Methodi2oinam &iedth df - dtoi arified by
hyl ' " - o8
e PR e B, O el o) BEEE et a8

nmmol ) were a e mxture was overn
sol vent chimomapioliewed byrprepartive UdE€ psiod wilicavga (©R254¢ eed eliting eithy3%

acetate . The conbi ned organi ¢ phases were washed with
wat er (i\ﬁéoéd&gmovédcmnbri ne, dried over anhydrous sodium 20 sulfate

and 16onA¢BYmat)e369 (M-eH) HRILCX say apqUA]): THe.o @ Geesuwaspuriizfced by
silicagel columm chronmatography (eluent: 70 % et hyl acetat e/ hexane)
| eading to 1-[6-(2-

met hoxy -B3amyé 5By I nggignnngfnﬂmhbﬁmﬂmdihd-%mﬁ-axwrb@mhm aci d

met hyl ester. Yield: - “quan ative.
2009/ 04 ¥Y96ptamide2008/ 063715 163 Step 2:.

Example 156 was synthesized according to Method 2 in a yield of 3.8%, purified by
20 preparative HPLC using Zodiacsil® 120-5-C18 column (250 x 32 mm; 10p), Mobile

phase: 0.1% formic acid (aqg): AcN (25:75) and flow rate: 4 ml/min.

MS (m/z): 327 (M+H); HPLC (A = 214 nm, [A]): rt 10.4 min (100%); mp: 220°C.

EXAMPLES FROM TABLE 2:
25 Methods

Preparation of Common intermediate (VIlI}:




To a sol ution of

1-[ 6- (2- met hoxy- phenyl ) - pyri m di n-4-yl car banoyl] - pyrrol i di ne- 2-
carboxylic J yl ester (LX) (500 ng, 1.40 mmol) i of
THF and vva?@(r\do?)fr%bbms added a solution of LiCH (0. 1181;%&@@2)0\45@%)
in water at ice bath 5 tenperature ove{3710 mn and then allowed to
stir for two hours at roomtenperature.” THF was evaporated and the
aqueous solution was acidified wwth 2N HCl. This aqueous phase was
then extracted with ethyl acetate (2 x 100 nm), the conbined organic
phases were vvashed with water® and brine, dried over anhydrous sodi um
sul fate and cpncentrated ir™~@&~wacuum r ot avapor to afford

1-[6-(2- gt ox9 phe m di n-4-
10yl car bd - pyrr Qﬁe 2-carboxylic acid as a white solid. Yield:
210 ny, 43. 8% 343 (Mt1). 1H NWR (500 MHz, DMSO-d6) 5 =

1.91-1.99 (3H, m) 02 19(1H m, 365356(2H up 3.84 (3H s),

4.04-4.03 (1H, 10707(1H m, @\Bia d, J=8.35 Hz),
749746(1,H , 781 fH d,_ J75H\3}’ ILellH, s), 8.82 (1H,
s), 9. 43% br. s), 0(1H . Exanpl e 20A: Synt hesi s of
1- acetyl eri di ne- 3- car boxyl i

[ 6- (2- met hoxyphenyl) - pyri m di n- 4- ylFam den( Conpound # 20A) NN HNN H
Compound_# 16A 20Pi peri di pe carboxylic acid ‘

[ 6-(2- fﬁeﬁsﬁtlﬁﬂé)ﬁﬁg} D;b?ﬁfiq'ﬁedf‘ﬁﬁzpcg%ﬁ{ ¢ afd d¥D{ conpound '# 16A) (110 ny,
0.352 mml ) was dissolved in 5 m of anhydrous dichloronethane

cool ed ti® @ stTad ORI af FiRRSICINA- &hﬁﬁm%y'ﬂq 2618 5.00m 387 Manqid aﬁﬁﬁia)OIérﬁa 86
acetic gnhygd ﬁﬁnél?%n”%ooéﬁ? W%ﬁﬁ%&&@%‘?@ﬂwéé%" 569 QURki¥n Jmh%enéyl

reaction m xture was stirr ours at roomtenperature, treate
wi t h Scr whsdaformeatedndoipane ( 13.6 meld 4955 penalpeveneaperiodseidhalf an hour at 0 °C. The

cul T at o SRR ToANEr sBEaRPicE pOYTm "BRGREROIT I8 alFCTE Bipd Ry e

aci d [ 61éactiomewhe xyonitoeey by- bly@j Aitdr nemp)&enbnathedaea(cconpmum.de #vad0 agidified

000/ 09 P EGHEHEMBbS) Y LIRS Wit S ACBIRATEI00gML: The gopbigedyrganic

8. 95 (lidhasgs v8er§9dr(iédl'01rer %&ihun'? s&ﬁaifelbhd ondertrdt@dHThe drud8 frbbuctt wvas
7.20 (1Hd, J = 10 Hz) t), (1H,

m, 3. ),
3. 040 2 psgtied iy fiash @lwnlchsqm@tﬂgranhy (syilcmﬁ#pelétmmths%ér@bvlsav@rtate/n-
1- net ha I 9
et hoxy Sy S PR FacTedt B et HoroBegay ester (Y056 §4%)
21A Pi @&rd @I@lﬁefe@)‘&@ﬂboxyl ic acid
[ 6- (2- met hoxy- phenyl) - pyri m di n-4-yl kam de (conpound # 16A) (110 ng,
0. 352 MmARDC pastydi s@adwved 95%.5 nL of anhydrous di chl or orret hane,

ESMS: m/z = 264 (M+1).

15 Preparation of Compound (VII):

Piperidine-1,4-dicarboxylic acid monobenzyl ester (V1) (5.0 g, 19mmol) was suspended
in thionyl chloride (10 ml) and stirred at room temperature for one hour. Excess thionyl
chloride was distilled out and the obtained crude 4-chiorocarbonyl-piperidine-1-
carboxylic acid benzyl ester (VII) was used for the next reaction immediately.

20 Preparation of Compound (VIII):

A mixture of 4-chlorocarbonyl-piperidine-1-carboxylic acid benzyl ester (VII) (5.70 g,
20.2 mmol), 4-amino-6-chloropyrimidine (I) (2.10 g, 16.2 mmol) and 4-(N,N-
dimethylamino)-pyridine (2.90 g, 23.7 mmol) in dichloromethane (50 ml) was heated to
reflux temperature for 18 hours. The progress of the reaction was monitored by TLC,



10 cooled to OC and triethyl amne (13.0 g, 15.5 mml) and net hane

sul fonyl chloride (60 ng, 0.53 mmol) were added sinmultaneously. The

m xture wa for two hours at roomtenperature,

crushed |c§0?r?w%z§r% |t| oned with between water and di chﬁ;(g)ﬁ%ﬂnzg&ﬁo\%ﬁp
The organic | ayer was separated, dried qver sodiumsulfate and
concentrated to provide 1-net hanesul foh% - pi peri di ne- 3-car boxylic

acid [ 6-(2-net hoxy- 15pheny1) -pyrimdin-4-yl]-am de (conpound #21A)
(90 ny, 80.3 . MS: mz 391.46 (M+1). 1H NVR (DVMBO-d6) 6 = 11.2
Eiﬂ fg thgngigchgcﬂrb'rnll_| eg)ane&vﬁcérﬁ ete1))7d|s?l4&50ff ]Aﬁﬂueéus%oﬁuﬁpbler)oonZte“s%lutlon
(1H ). wgs gdded gbztt'(e’zqqad#p argl tgg miztyre gyas %t@gtegi 8th @m apgtate (3x100 ml).

FZJI ggrl e é\-‘{% r[{?b |g>|25ﬁ9-|; ?%%P%ﬁ[%%ﬂ %YIB oxy Seﬁ% I \sul ate and concentrated to

met hyl - pybtaini di-(6-ehlorbipyainiidie- 4(y‘toaqbamw1 #oiRerinest epridoxyMD acid benzyl ester
2009/ 47 P R 0 51 added. Pal |l adi um di acetate (0.074 g,
r?gol()%/?l%t pﬁe]@f’ﬁéﬁ)g ﬂ%vé ?@i 175 g, 6.6 mmol) and sodi um
car bonat 6.9 1 ml), were added to the mxture at 0°C. The
react i oﬁﬁﬁétpﬁf'%sgé(?ﬂmg/%ver ni ght at room tenperature and the
reactionrk_%gt_t red by TLC. After conpletion of the reaction, the
reactio 29 MsHdent rated under 5 reduced pressure and t he
resi due was extracted with ethyl acetate and water. The organic |ayer
was separated, washed with brine, dried over sodiumsulfate and
concent rMﬂﬁd. crude residue was purified by silica gel
coly uf Y rpgpg,;pnﬁl.égig NGt Woigricing-Y et Bk id VAciaC f6-13- 8t dky 5RENA) -

6- ( 2- rretpwm@hré@]-ﬁnﬂda&blyipquymi#mm n-4-ylamne (XXXVI). 10Step ||
OON---->"NO CFla 0 NN

6- (2- Met hopx%pheny ) mect“hyl pyri rﬁ"dl - -y‘f“am ne (XXXvl) (0.111 g,
0.512 mpliomas 'ta ér?@ 3 mof ery~{ \)ororret hane, DVAP (0.075 g,
0.614 m®dl) and a sol on of 3- #

chl or ocar bohyl - pi peri dfne-1-carboxyl it acid benzyl ester (XXV) (0.155
9, 0.563rgaalution &52 @tr{b&ky&ﬁé}@é&aﬁ@ dcld gi)\)ﬂg\éﬁsgl ?@'qeﬁ%nﬁzn)o "‘%@‘?ﬂlaéﬂ 4-

roomte erature and the feactiion m xtur rred for 3 hour
Then watdexangs! Ganetisatyrater aguerys spdivmaethanate Bolotien weye eddeddrgon gas

hsdi %sog@%EB%P?P rﬁfﬁeato ﬁp'té?nb(?ﬁé rev‘@%rﬁ&ﬂg{ﬁh‘g&&g—{%%eﬁrﬁrﬁ.50 g,

anhygrous S m sul e an concen rated to pr
346- ( 2- mdthomypheayd )teRakistiipHenyiphosphine)pdHadicalia@§a | g, p0 BEr mhiaie -wWere
car boxyl | '

516 (2. sErBo e relion STHEa Smuliapenia and Sirgaswes brbeads fasanetner

- car boxyg inn. an1edrd@en<zrykmﬂateemé>@@é\éd Jo felluR #6r g2 hauEsBG\ﬂwwb)npm@n of the
t aken i n net hanol to which 10 25 % Pd( 2 (0.125 g) was added

and t he "RG00I &S | %?‘i’ eb-oJRe Migiwe waseronse ?Fﬁﬁ'sw?ﬁq'reregﬂced pressure.
PRSI ABAEEL AT 8E Bl oy i S SHAB S pyer
to get avas sepaxteq,| washed with water and brine, dried over sodium sulfate and
concentrated. The obtained crude residue was purified by column chromatography
eluting with 15% ethyl acetate in dichloromethane to provide 6-(2-ethoxy-phenyi)-
pyrimidin-4-ylamine (lll) (2.17 g, 87.3%).
25 'H NMR (CDCls) 5 = 8.64 (1H, s), 7.90-7.86 (1H, m), 7.41-6.88 (4H, m), 4.85 (2H, bs),
4.15 (2H, q), 1.40 (3H, t).

MS: m/z = 216 (M+1).



WO 2009/ 047359PCT/ EP2008/ 063715 166 which was stirred in ether to
precipitate a white solid. Filtration provided 0.160 g of

pi peri di neg3; lic acid

[ 6- (2- et hgx%y pheﬁj%F) 2-met hyl - pyrim di n-4-yl]-am de (co CT/EPZO%/%”ID

22A). Ms: nlz 327 (M+l). 51H NI\/R(4OP3 , DMBO- d6) 5=1516(m
2H) ; 1.7-1.9(m 2H); 2.0-2.1 (m .5 (s, 3H);2.8-3.0 (t, 1H);

3.0-3.1 (m 2H): 3.1-3.2 (d, H) 3 132 (d, 2H): 3.8 (s, 3H): 7.0-
7.1 (m 1H); 7172(m 1H) 7.4-7.5 (m 1H): 7.8-7.9 (m 1H); 8.5

(s, 1H; é;go; 2H)y H 1H). Melting ,pmNnto/QCaQ - 230C 10
Exanpl e 2 thes L

116-( 2- mw pheny%m di n- 4- ygol %en%@3 yl -urea

hydr ochl ori de (Conpound #23A) Step | 15To a round bottoned

fl ask was added 4, 6-di chl oropyrinidine (2.67%g, 17.95 mol),
2- met hoxyehetisred Bolutioh of p@leddlhé ﬂ@-d@:arti&yﬁc aoE onc et lﬁurtyItéStére(\/()iQ 27 g,

i U0’ i (3 BhamPa 98 Aeplsreiscel PR 47 08, 930 TuTol UG sl d Heh 30

added, aRfhdl)Geretsddeli D th@vvfhalrééétroﬁ M@@reeﬁése&.r%dl%r 58D minutes. Then
at rmsﬁphere of nitrogen at 80C f hours. After 20 cooling, the

sol ut orﬁ%@th@xv@@ayfwvmquuémm%@e(1a9m O %mr@dl)vwam added and the
di chl ' t '

s YRR Ty SRR A3 et ot B ooy 8CHalR,
resi due B seadtioa gmttumhmsad:hgedaphm dxhicmobfhemniey Bnd oedsitee/ hﬂhamﬁ) HCI,

o 5o L S GRS B B 48 o b e
3.95 (3H'h898%<?9|v%nt0.ﬁas( ddthovibd Jrrdbr Fedtlzged ﬁrelsguré &Y (heHeruad ,pradeb@v\?as‘l;ﬁJrlfled

zooglpowysgﬂmﬁﬁr@%@t%whs tqeﬂbtélzséfd%@rsmoay@aﬁnw-ewm@m frtyjcaraamoyl]-
added t%lﬁerﬁmélqlc%ﬂ)cg@éméa&mtéﬁ Budi (egteﬁqt\h%m r#ﬂ@%()l) pyrim dine (2

g, 9.06 nmol) in 1, i oxane (10 d 't he xtur'e was heated in a

seal ed tHNMR (CRO 3 5r8. %ﬁeﬁﬁr@l‘wm)hde’dﬂ Hn el 8. Q-7 88i(ihg, MThe42-7.28 (1H,
[enct) oI IS7 BN SIELAERRL 0 £56), 285 PIRTAETRELAS 20 (1 ), 200
The conti. &%&szrrg)amifi daxlﬂr aEHsm)vere dried over sodium sul fate,
ISI l(tzl%r eﬁﬂ%&%’%}ggzgw gi/(ra:jmugrjﬁzl ;?;lr:‘lunmet g.sg:'iv\?ml te solid. Yield:
1.6g9, 87.9% JMSy-wz ’\&02 (M+1). 1@1I—L.NVR £5QQ MHz, DVBO-d6) 6 =
3.85 (3H 08- 2H, 'm, 7.14 (1H, d, J=8.2
Hz) {ﬁhm% 7.85 (1@, 0=7.41 1), 8.41 (1H s).
Compound # 1A
To a stirred solution of 4-[6-(2-ethoxy-phenyl)-pyrimidin-4-ylcarbamoyl]-piperidine-1-
carboxylic acid tert-butyl ester (IV), (0.500 g, 1.17 mmol) in dry dichloromethane (1.5
ml), TFA (1.5 ml) was added at 0 °C and the reaction mixture was stirred for 2-3 hours.
20  After completion of the reaction (monitored by TLC) the solvent mixture was removed
under reduced pressure and dichloromethane was added to the residue. Solid sodium
carbonate was added and the mixture was stirred for 3-4 hours. Then it was filtered and
washed with dichloromethane. The combined filtrate was concentrated under reduced
pressure to obtain a solid which was washed with 10% ethyl acetate/hexane to remove
25 nonpolar impurities, giving piperidine-4-carboxylic acid [6-(2-ethoxy-phenyl)-pyrimidin-4-
yl]-amide (compound # 1A) as pure white solid (0.19 g, 50%).



Step Il NN FI2N XXIV ON-(7"1X 01.1 XL To a m xture of
6- (2- met hoxy- phenyl) - pyri m di n-4-ylamne (XXIV) (1.0 g, 4.9 mmol )
and 15 pot ggp bonate (4.0 g, 29 nmmol) in 2-but anoge.
chl or oet hyIfoan%Eﬁg 0.50 M, 4.9 mvl) was added and the r/rééz'?%gmg;v\?a
refluxed for 3 hours at 80C The reactjgn was nonitored by TLC. After
conpl etion of the reaction, water was ded and the m xture was
extracted with ethyl acetate. The organic | ayer was separated, dried
over anhydrous sodium sul fate and concentrated to provide 0.60 g of
E?(I-_ §2 gfwﬂm(@mugawaemsmm mA-8/34-7 Bar QAT @qur.@?km# rﬁ§t7815689

: e 1
NN --- @R & a), 3A24ri3x116u(r?é| &), 2.80-2.60 (2H, m), 2.47-2.38 (1H m) 201-
[6-(2-me p rh m din-4-yl]-carbamc acid ethyl ester (XL)
(0.32 {?QTXH Fﬁ?%’h%(m t?m pi peri di ne-1-carboxylic acid tert-butyl
est er ()MS) miD= ZQTQMﬂJ)l 25mmol ) and toluene (4 m) was subjected to
m cr ve conditions at 120C and 100 psi pressure for 10 mn. The
reaction was nonitored by TLC. After conpletion of the

Alternative synthesis of Example 1A

o NZN
N Cl (HO)zB )
O\I/N + —_—
g9

Vil li

o*“@ — AL

IX Compound # 1A

Step I:

To a stirred mixture of 4-(6-chloro-pyrimidin-4-ylcarbamoyl)-piperidine-1-carboxylic acid
10 benzyl ester (VIIl} (6.15 g, 16.4 mmol), 2-ethoxyphenylboronic acid (I} (3.00 g, 18.1

mmol) in saturated sodium carbonate solution (10 ml} and 1,4-dioxane (10 ml) was

added palladium(ll) acetate (0.81 g, 3.6 mmol) followed by triphenylphosphine (0.94 g,

3.6 mmol) at room temperature under an atmosphere of nitrogen. The resulting reaction

mixture was heated to reflux at 110 °C for one hour and monitored by TLLC. The reaction
15  mixture was filtered through a celite bed and the filtrate was extracted with ethyl acetate

(3 x 100 ml). The organic layers were separated, combined, dried over sodium sulfate,

filtered and concentrated under reduced pressure. The crude product was purified by

flash column chromatography (silica gel, elution with 50% ethyl acetate/n-hexanes) to

afford  4-[6-(2-ethoxy-phenyl)-pyrimidin-4-ylcarbamoyl]-piperidine-1-carboxylic  acid
20 benzyl ester (1X} (3.8 g, 50%) as a pale yellow oil.

HPLC purity A = 220 nm: 94%.

ESMS: m/z = 461 (M+1).

Step Il



WO 2009/ 047359PCT/ EP2008/ 063715 168 x reaction, water was added and
the m xture was extracted with ethyl acetate. The organic | ayer was
separ at ed, way 2oeglo4e38r anhydrous sodi um sul fate and conceni/Esberheias
provi de 0.40 g of

3-{3-[6-(2- net hoxy- phenyl ypyri m di n- 4-yj4 - ur ei do} - pi peri di ne- 1-
carboxylic acid tert-butyl ester (XLII¥. 5 Step V CH, CH, - N311N- NO-
BocN, NNt N " HO XLI I Conpound # 23" A Ethereal HCl (2 nml) was added to a
solution of 3-{3-[6-(2-nethoxy-phenylypyrim din-4-

yl | -ur ei 43 (%}EﬁmymheeyﬂWanmbm%ylcarhamdylt]ﬂmentim)ew casbto&yllc( Xlacld benzyl
0. 20 e S
St red $08 XA 0.1 P tmbh Shs SR Tof 28R & 1k Pt By
moni t or edladyadded. uAﬁererancannd:mHew,oft hierogeh v ahe thlbﬂmdﬂbtfﬂfeﬁn‘et h8om
6 (2 memRsItfin bR By Paetiballodh Blessure;fasetd hevss Tpe atalyst was fitered

hydr ot hl @grh de (HRABR WUt Mzgh é@eht@fbéd"an%:fﬁe ﬁMﬂé was evapor%héc“% ness
(400 NHz, DVBO-d6) 5 = 1.1-1 (h

2H) 2 do 1gbtain ( rpiperidjne-4- car@xxhq maczh) 642@tf(@,<y I:memy pyormdul 4(yﬂramude

mlH) 7.8-7.9 (m 1H); 8.19 (d, 1H);

5 (s. 1@%—5”% gﬂ%#]"w @6497153)4 8.9 (s, 1H); 10.0 (s, 1H) . Exanple
24A: Syritlﬁbelp&urltyfl$220 nm: 87%. ‘
-[6-(2- Xy-ph | )z pyrimdin-4-yl]-3-piperidin-4- yl-urea
hydroch{%ﬁg"p'geyrt/%a?%dm&- 24A) 20Step |: CH, ONO3' -
BooN(3- ' 30NNO" 31H3 XLIV BooNL:". NH2 XLII |

Example 2A: Synthesis of 1-Methyl-piperidine-4-carboxylic acid [6-(2-ethoxy-

phenyl)-pyrimidin-4-yl]-amide (Compound # 2A)

N Z —— N &
N _N
Compound # 1A Compound # 2A

To a stirred mixture of piperidine-4-carboxylic acid [6-(2-ethoxy-phenyl)-pyrimidin-4-yl]-
15 amide (compound # 1A) (0.28 g, 0.86 mmol) and 33% formalin solution (0.045 ml) in 10
ml of AcN:MeOH:H.O (2:1:1) at 0°C was added NaCNBH; (0.13 g, 2.1 mmol). The
reaction mixture was stirred at room temperature for 30 minand extracted with ethy!
acetate (3 x 20 ml). The organic layers were separated, combined, dried over sodium
sulfate, filtered and concentrated under reduced pressure. The crude product was
20 purified by preparative HPLC (C-18AcN:H;O with 0.05% TFA) to afford 1-ethyl-
piperidine-4-carboxylic acid [6-(2-ethoxy-phenyl)-pyrimidin-4-yl]-amide (compound # 2A)
(0.195 g, 66%) as a white solid.
HPLC purity A = 220 nm: 99%.
ESMS: m/z = 341(M+1).
25 'H NMR (500MHz, DMSO-dg) 5 = 11.0 (s, -NH, 1H); 9.20 (br, -NH, 1H); 8.95 (s, Ar-H,
1H); 8.85 (s, Ar-H, 1H); 8.0 (m, Ar-H, 1H); 7.45 (m, Ar-H, 1H); 7.2 (m, Ar-H, 1H); 7.05
(m, Ar-H, 1H); 4.2 (g, J=7.4Hz, -OCH2CH3, 2H); 3.41 (m, 2H); 2.95 (m, 2H); 3.0 (m, 2H);
2.80 (s, -NCHs, 3H); 2.5 (br, overlapped with DMSO, 1H); 2.1 (m, 2H); 1.8 (m, 2H); 1.4
(t, J=7.4Hz, -OCHCHjs, 2H).



XL A m xture of [6-(2-nethoxy-phenyl)-pyrimdin-4-yqg-carbamc acid
ethyl ester (XL) (0.30 g, 1.1 mml ), 4-am no-piperidine-1-carboxylic
acid tert- 2ster (0.23 g, 1.1 mmol ) and tol uene (4 <
subj ect ed ?§£%¢%@Z%gve conditions at 120C and 100 psi pr%%suP%n?or
10 m nutes. The reaction was nnnitoredkﬁi TLC. After conpletion of

t he reaction, water was added and the ture Was extracted with
ethyl acetate. The organic | ayer was separated, dried over anhydrous
sodium sul fate and concentrated to WD 2009/ 047359PCT/ EP2008/ 063715
169 provifdring-pdhfl: €5 067°C. o _ o
4-{3-[6-(2-nmet hoxy- phenyl)-pyrim din-4-y1]-ureido}-piperidine-1-
carboxylic acid tert-butyl ester (XLIV). Step I

BocN- -. =L . H L . tr

cort SO it i AAPTRE AR, 304 o
car boxy| plemd)-pytimidinpdryl] tarisiedC oprownd #BA}50 g, 0.585 nmol) in dry
di chl oromet hane (2 pd) ethereal HCL (2 nl) was added/qnd the m xture
was stirred f 2 Mourhs ammtenperature. ctivon ves ™

nmoni t or ed C._Maf Lek_cogpl etion, the soluentllwa

reaction[m xfuré¥to pro 0. 20 g o 1-[

p
hl ori de (

10pyri m W -yI]-3- pi pexi g¥n- 4-yl - ur eq_bydr d #
24A). MS: rrilz = 328 (MH1).
5 Compound #1A Compound # 3A |

To the stirred solution of piperidine-4-carboxylic acid [6-(2-ethoxy-phenyl)-pyrimidin-4-

yl]-amide (compound # 1A) (0.20 g, 0.61 mmol) and potassium carbonate (0.10 g, 0.72

mmol) in DMF (3 ml) was added ethyl bromide (0.07 g, 0.05 ml, 0.61 mmol) at room

temperature. The reaction mixture was heated at 60°C for one hour. The progress of the
10 reaction was monitored by TLC. The reaction mixture was poured onto ice water and

exfracted with ethyl acetate (3 x 100 mlL). The organic layers were separated,

combined, dried over sodium sulfate, filtered and concentrated under reduced pressure.

The crude product was purified by trituration with diethyl ether (3 ml), filtered and dried

under high vacuum to afford 1-ethyl-piperidine-4-carboxylic acid [6-(2-ethoxy-phenyl)-
15 pyrimidin-4-yl]-amide (compound # 3A} (0.093 g, 43%) as a white solid.

HPLC purity A = 220 nm: 96%.

ESMS: m/z = 355 (M+1).

'H NMR (500MHz, CDCl3) & = 8.95 (s, Ar-H, 1H); 8.90 (s, Ar-H, 1H); 8.0 (s, Ar-H and -

NH, 2H); 7.4 (s, Ar-H, 1H}), 7.05-7.0 (m, Ar-H, 2H); 4.2 (q, J=7.4 Hz, -OCH,CH3, 2H);
20 3.05 (m, 2H); 2.4 (q, J=7.3 Hz, -NCH.CHjs, 2H); 2.35 (s, 1H); 2.1-1.8 (m, 6H); 1.5 {(t,

J=7.4 Hz, -OCH,CHjs, 3H); 0.5 (t, J/=7.3 Hz -NCH2CHs, 3H).

Melting point: 137 - 139°C.

25



H NV\R (400 Mz, DMSO-d6) 5 = 1.1-1.2 (m 1H); 1.5-1.7 (m 2H);

. 9- (m 2H); 2.9- 3.1 (m 2H); 3.2-3.3 (m 2H); 3.9 (s, 3H;

. 0- (mwdkdoodizsb-7.2 (m 1IW 7.4-7.5(m 1H); 7.8-7. Fcffﬁiizogd'ﬁcs 15

. 0- (m 1H); 8.2 (s, 1H); 8.5 (bs, 1H); 7 (bs, 1W 8.8 (s, 1W
59. , 1H). Exanple 25A: Synthesis T _ _

N-[ 6- (2- met hoxy- pheny1) - pyrim di n-4-y11-2, 2- di met hyl pr opi onam de
(Compound #25A) ijci o NTh4 0" Conpound # 25A XLV XXIV  20To a

sol ution of 6-(2-nmethoxy-phenyl)-pyrimdin-4-ylamne (XXIV) (0.15 g,

0. 74 moExampleri4a: (Synthesisnat 1aiddptopyiidp¢Gdineot-chrbobydie aetd! )6-(2AstRbxy-

an at nos 0 ath t ature, followed by
trinmet hyﬁngli)g E’&"(&L#E}QS’D %&L‘i?)@%"%ﬁ'é &rﬁgﬁ) at the sane tenperature.
The reaction ) \as rred for 1 hour at tNl:reQ it WS,
brought to roof t e atu_e and stirred for anotjher !hou : Ater

conpl eti or ' 3 on, the solvent @
e crude rea product was t§

ressure
ﬁ1) and Was 2 x 20 M).ﬁ‘Téganiclayer If .
separated, washed w rine, dried overlanhydrous sodium sul fate an
concentrated t °'HP%?H%£§’Pat reduced pressure to gfaf@o¥EdE#e product

uhi ch_ Wako buith a8 sol NS0 RS IR A0 AR ORI T A0 I Y -4y

col um chr omat ogr aphy over silica ge
yield amide (compound # 1A) (0.35 g, 1.0 mmol) and potassmm carbonate (0.17 g, 1.2 mmol)

N[ 6- ( 2- ?‘g?}ﬁ?ﬁyagﬁﬁwadﬁggxfbpt}rﬂoégﬁé&%@ﬁﬂ@l t yI o] Ogtl r%g%n}emperature

Yi el d:
N-[ 6- ( 2- watmwerpnmwe)wag/heateduanew rdro&emnyﬂ’fe progtesyi diend FSHTRON Ws

# 26A) '}'némlﬁ red by TLC. The reaction mixture was poured onto ice water and extracted with

2.0
7.1
8.1
6 (s

ethyl acetate (3 x 100 ml). The organic layers were separated, combined, dried over

10 sodium sulfate, filtered and concentrated under reduced pressure. The crude product
was purified by preparative HPLC (C-18, AcN:H20 with 0.05% TFA) and Iyophilized to
afford 1-isopropyi-piperidine-4-carboxylic acid [6-(2-ethoxy-phenyl)-pyrimidin-4-yi]-
amide (compound # 4A) (0.2 g, 51%) as a white solid.
HPLC purity A = 220 nm: 99%.

15 ESMS:m/z =369 (M+1).
'H NMR (500MHz, CDCl3) &: 8.95 (s, Ar-H, 2H); 8.4 (br, -NH 1H); 8.05 {m, Ar-H, 1H);
7.42 (m, Ar-H, 1H); 7.1-7.0 (m, Ar-H, 2H); 4.2 (q, J=7.4 Hz, -OCH>CHa, 2H); 4.0 {m
1H); 3.6 (m, 2H); 3.3 (m, 2H); 2.8-2.5 (m, 3H); 2.2 (m, 2H); 1.3 (t, J=7.4 Hz, OCHQCH3,
3H); 1.10 (d, 6H).

20 Melting point: 173 - 175°C

Example 5A: Synthesis of 1-benzyl-piperidine-4-carboxylic acid [6-(2-ethoxy-
phenyl)-pyrimidin-4-yl]-amide (Compound # 5A)

0 r\f/\N o 0 l\f/\\‘N o™~
N~ —_ NN
N N

Compound # 1A Compound # 5A



XXI'V To a solution of 6-(2-nethoxy-phenyl)-pyrimdin-4-ylamne (XXl V)
(0.15 g, 0.74 mmol) in THF (10 M) was added NEt3 (0.210 m, 1.49

nmol ) undey, ppgphere of nitrogen at ice bath tenp
fol |l oned by Ogﬁenyl acetyl chloride (XLVI) (0.819 mol )ell;(?lt/ﬁ%ﬁosioé”b

"~ tenperature. The reaction m xture was sﬁflrred for 1 hour at 0C and
t hen brought to roomtenperature and st red for another hour. Usual

wor k up as descri bed above foll owed by col um chronat ogr aphic

purification over silica gel (30% ethyl acetate/hexane) vyielded

%16 g g%rrﬁél E%E?(‘%dah@gﬂft@rr @Nﬁ|§ﬁﬂtlcﬂgéélfl§céf%xyﬂc RSN (22SRERpIEhy YhRintdin/B y1]-

N-[ 6-( 2- ﬂ@ﬁdﬁ?ﬂm@éﬂwﬁﬁ 1py£6-69 @, i-24 mollb)earzcanp@tassﬂumnpcﬂ:hqna#ezmm &L1.8
VITE T

(o 15" o Mgkl HoNe 9 i (ead B He AP BmiaBY0 s Tl o inl s 1B RifndEf dm
][rglol ) urtdg:pegaétuaa rﬁhsgﬁ:agtﬁrghmm;(rew@megecé ?téo‘tﬁfdn d;eﬁ'{lﬁlg ahg rrtrlge progress of
! o o nBLreaSRET Yuasl MRliofi, by LG ThE: PP Mab Buedros e walgr and

then br oe;@dattédoumemyt SEREIABH eocanm) srhebrgam Riyer\Qéieeiepanated, ddatsthed,
work up as described above followe col um chr omat ogr aphi c

puri f i calriegP sy spdsim piiated lte(eztba,@d V@%W@F%WWP@U@M@%W%?&%CFWG

171 roduct was triturated with dry diethyl ether and the solid was filte edt obtain 1-b -
et hyl ace% at e/ hexane) yi el dedhf-ybenz%? E ﬂoxy fo gny yErnlnm ?nnz-y

4-y1] - Leperigineré-qa tmylm: )aCIdYB-éIZ@thma)he@ySW%mdm #-y- arquﬂ@o(@srrmamaﬂ EDA)

f th b d
I(ilfqltjle\r?zzﬂm%ﬁgd%ﬂnﬁﬁ%%& en?ljyg1 );;;lrjlr(ran gl nt 4eyg]tgleﬂgam de and 2 m of

vat er - "e{ Pl eurigt A F@205patde% enperat ure. The reaction was conpl et ed
within 10 mnutes, as nonitored by TLC. The sol vent was renoved and
the resi SwHéZ t‘zﬂ?@r{M )di chl oromet hane (50 m) and washed with

wat er (2HNRR (00 MARdDIMESO-dY 57 P BNS. -Nite ﬁp@)gdlgéei perrmamdp 8l Y & Ar-H,

were dried over anhydrous sodi um sul fate, then concéntrate

dr yness ) gidde(ntrAvdld, ﬁ)‘ﬂbﬁu@@ (MuAr-th SH); MS(”T,L&rtHh,e‘erJrGG (rBdAbl;il 1H); 4.2

col y L I .at
prOV| di ﬁg ﬁw iﬂryioiif >) %gg?h]%ﬁha% @191 S%Q%QQ%S%EE e d'ﬁFb%ons,
45,5 ng,1H020 (m, 2H)EX.8r(pl, QI—BBAB (By @Hhek# st, of= 7.3Hz, OCH,CH3, 3H).
6- 0x0- pi peri di ne-3-carboxylic acid [6-(2-methoxyl5
phenyl) - pyrim di n-4-yl]-am de (conpound # 28A) HN OH HN
Example 6A: Synthesis of piperidine-4-carboxylic acid [6-(2-methoxy-phenyl)-

pyrimidin-4-ylj-amide (Compound # 6A)

o NFN ch
- /H\N"K\‘/H\Cl X c[ 3 U\rk\
@\Oj;h['\j N . (HO)E\E) O\j/o/ ) —

vl x

o NTRy O
SEane
H [
HN. P
20 Compound # 6A
Step I
To a stirred mixture of 4-(6-chloro-pyrimidin-4-ylcarbamoyl)-piperidine-1-carboxylic acid
benzyl ester (VIII) (0.730 g, 1.95 mmol), 2-methoxyphenylboronic acid (0.300 g, 1.97
mmol) in saturated sodium carbonate solution (10 ml) and 1,4-dioxane (10 ml) was

25 added palladium(ll) acetate (0.088 g, 0.39 mmol) followed by triphenylphosphine (0.103
g, 0.39 mmol) at room temperature under an atmosphere of nitrogen. The resulting



0 XLI XXXI VConpound # 28A To a sol ution of

6- oxo- pi peri di ne-3-carboxylic acid (XLIX) (0.22 g, 1.5 mml) in dry
DM (10 m d HBTU (1.13 g, 2.98 mml) and DI P

2.3 mol) %JVI’?(;\%I’ |c%§cool ed condltlon and then it was Eﬁf ﬁ&{oﬂn
at roomtenperature for 45 m nutes. O this reaction m xture was
added 6-(2- net hoxy- phenyl)-pyri m di n-41 amne (XXIV) (0.30 g, 1.5
nmmol) in dry DMF dropwi se at ice bath tenperature. The reaction

m xture was then heated for 4 hours at 120C. After conpletion of the

react i onmixtlireWass K&REE % TRl 108S f&'@%&k%d%@iﬂ{cﬁé@w TLth‘he reactlon
resi due was dissolved in ethyl acetate (30 m ), washed with wat (2

x 15 ml)Madearepyasnitered waugy a celitermas anssthedilratmveas eﬁta@t%wﬂzsthyl acetate
evapor at @d, “lﬁg%l())rﬂ'ﬁjé’s i I%gérlér\ﬁere %ébaalratgﬂr béﬂﬂ@@%b OFridPBv AU RN R Suitdte

flash col'unm chronmatogr phy sSing silica
met hanol drdi chhmrmmmamdw r@:lu};edepressnrep|Tpermrddaqaredmar\bmplmﬁecacnydﬂash

b008 oA AR (TEsBY Ry Tocd 531 iR WS 5%k & dkdaerRexchies) to Afore

1-(2- dl nae (a2 -aathioay gihayly))-pFritnidtin-2-yigdrb iy Pideryidine-1- carboxgllc acid benzyl
pyrimdin-4-y1 hé)l npound . # 29A) XXI VConmpound # 29A To a
sol uti onesé?ré()](@ﬁe@ L she Mhiteselidi i di n- 4-yl ami ne (XXIV) (0. 400 g,

1.98 m‘rqllp;Lé PR R g, 2.38 mmol) in dry dichl oronet hane
(10 M) wa ggggdpphenyrf %&orof ormate (0.370 g, 1.98 mmol ) dropw se

at -78C ESMS méactddgrMtitt ure was then allowed to stir for 16 hours
at r %F:gglerature Di chl or onmet hane was evaporated and the residue
|ss d in 1,4-dioxane (15 m). N, N-di nethyl et hyl enedi am ne (L)

(0 160 of- [&(zgﬂemmy)pmayl)@gidmﬁﬂn&iﬂdﬁéd‘rbanﬁbqu Ploeridme-1-ehlbox@it f &fid 1benzyl

ot ss RNt g 1 BB anmel asineial inmaiteap-giohRresusthene did) (24 m)
bri ne, c!arrfdefb%w@d/ca{gwgg%% SRBAUAGRY lhadttoRPHe @RGSR b éH. eﬂ'leul%‘é%f:on was

reduced pressure tai ned crude solid product was furt
purifi ecstlgydgt IreQra tg@pe@@mr@rﬁnd@ﬁhm@gggmﬂ@@n pressure for 18 hours The catalyst

met hanol i chl teﬁ”ﬁrﬂgﬁ%)r?%dtl &eré &%‘Itr tion throur%h f celife qeld_aunrdetg_e filtrate

di met hyl am no-e oxy- p eny
Yield: 268 egapoﬂé’t%i tmﬁrﬁmspl‘l‘hel@@lﬁe cﬁ;du pbnadust whs treated W|th dry diethyl ether

o6 ARk RS Bt i W P Boshtferony
Conpounghaa)phemidin-abyipamider ﬁamﬁo(uﬁ)d #@pg {099 graeky) aseswhrsiedlid.

dropwi se to a solution of 6-
met hoxy -THHnPHILYIy T 240 i3 yl am ne (XXI'V) (0.20 g, 0.99 nmmol) and

DI P% (En8. ,gn,z_39§ b) in dry dichloronmethane (10 m) at -78C and
t he mxture was al ovved o stir overnlght at roomtenperature. Then

di chl or ohld‘th&KéOﬁMk-lzemqiﬁ@aiskd .2 (4, -NHidad@5aadbr., NH, 1H); 8.95 (s, Ar-H,

i xtur & WHSCHLAEed oo Highooah 75 i 7 Mioat Hhat B fbr Aad. 4hE 7

t he crudem, Brotjuet), 385 (s, 3H); 3.3 (m, 2H); 2.95 (m, 3H); 2.05 (m, 2H); 1.85 (m, 2H).
Melting point: 279 - 280°C
25

30



25 extracted with ethyl acetate (2 x 100 m). The conbi ned organic
phases were washed with water (2 x 50 ml) and by brine, dried over
anhydr ous fate and WO 2009/ 047359PC1/ EPZOOSI%%}E
concentratmowmg%\%gccum rot avapor. The residue was washed 8?10 ?ler
to give (3-(3- 6

[ 6- (2- met hoxy- phenyl) - pyrim di n-4-yl] LAF ei dol - phenyl)-acetic acid as

a coloured solid. Ms: mlz = 379 (Mtl). 1H NWR (500 MHz, DMSO-d6) 5
3.57 (2H, s), 3.90 (3H, s), 6.96 (1H, d, J=7.5 Hz), 7.11 5 (1H, d,
J=7.5 HeExarpBl(AHSythdsi8 2 pipeFichib-4drbexyli=8ciiZj6-(Zisbprd héhyl)-
s), 750(1de J=6.5 Hz 7&"84 1H d, JSsz Dg%ﬁfpd@g 4
(1H, s),PyigidipAyllgmidgyCompound £ ZA) by . s) | 12 34 (11-1, br. s).
Exanpl e 31A: Synt hesi s_of

(346- ( 2- met hoxy- ph ny‘f)\ pyrl m di 01\4 ylFur ei do) - aca;l (;;/i,o %ejl\g.(

(Conpound 31A) (&t b S , J1i n* Pl c}
Conmpound 81 R«0N St ep +1 eh ch'r*or of @ rr{ (@ 370 1.98~
nmol ) wa d dropwi se to a sofution

net hoxy- pheny1) - pyri m di n-4-vyl ag1 ne (XX QFO 25 g, xd. 2 mmol ) and
DIPEA (0.31 g, 2.4 15 mmol) in chl oronet hane (10 nm) at -78C and
the mxture was allo H’to stir overnight at roomtenperature. Then

di chl or onet h@ne aJﬁorat ed, dry 1, 4-di oxane and gl yci ne et hyl
ester hydr drpi @17 g, 12mm|) and DIPEA (0.31 g, 2.4 mol)
wer e addE**GL t he ture was heated overnight at 70C. The sol vent

was evapor at edreaiagbat he crude product was extracted with ethyl acetate
(2 x 10%',[%1))_. The ethyl acetate 20 phase was washed with water (2 x

50 m) ﬁri ne, dried over anhydrous sodium sul fate and

concent reg adst{rredanmawelldm4F(®tehr@'pqryand1Ia 4ﬁeér®umdyﬁ)a)|mrrdnﬁé edcabtyoxylic acid

o1 on Gl R G 290 LRI ool B Dl SR A5 D5bo o
ethyl estgp mnbi§ltsatd@BedSodidrh: c?a%or%t@l@o@lhon (10 ml) and 1,4-dioxane (10 ml) was
added palladium(ll} acetate (0.1 g, 0.44 mmol) followed by triphenylphosphine (0.11 g,
0.42 mmol)} at room temperature under an atmosphere of nitrogen. The resulting
10 mixture was heated to reflux at 110°C for one hour and monitored by TLC. The reaction
mixture was filtered through a celite bed and the filtrate was extracted with ethyl acetate
(3 x 100 ml). The organic layers were separated, combined, dried over sodium sulfate
and concentrated under reduced pressure. The crude product was purified by flash
column chromatography (silica gel, elution with 50% ethyl acetate/n-hexanes) to afford
15  4-[6-(2-isopropoxy-phenyl)-pyrimidin-4-ylcarbamoyl]-piperidine-1-carboxylic acid benzyl
ester (XIIl) (0.36 g, 37%) as a white solid.
HPLC purity A = 220 nm: 98%.
ESMS: m/z = 448 (M+1).
Step Il
20  4-[6-(2-Isopropoxy-phenyl)-pyrimidin-4-ylcarbamoyi]-piperidine-1-carboxylic acid benzyl
ester (XIIl) (0.32 g, 0.67 mmol) was dissolved in methanol (20 m!) and 10% Pd/C (0.17
g) was added under an atmosphere of nitrogen. The reaction was stirred at room
temperature under hydrogen balloon pressure for 18 hours. The catalyst was removed
from reaction mixture by filtration through a celite bed and the filtrate was evaporated to
25 dryness. Then the crude product was triturated with dry diethyl ether (10 mL) and the



25To a sol ution of

{346- ( 2- met hoxy- phenyl ) - pyri m di n-4-ylFurei dol -acetic acid ethyl

ester (LIIWwOo(Zneo4mas® O0.57 nmmol) in a m xture of THF andPQwrzoos(ods7ij
was added LiOH (50.0 ng, 1.12 nmol) solution in water at ice bath
tenperature over 10 min and the m xturg7 WO '

2009/ 047359PCT/ EP2008/ 063715 174 was then allowed to stir for 2
hours. THF was evaporated and the aqueous solution was acidified with
2N HCl . Thi s aqueous phase was then extracted with ethyl acetate (2 x

100 ni) .resuéingr gRlisi evashaliersdnéa ebieipapieedinedosarbmedic agigh B(2nispRropoxy-
water anghdigrinflineyRURIAMHHOOHS #5282 973 fol dnfi8 RBRAL T At ed

in a vacuum’r vapor
5{ 346- ( 2HREC poxiyy PR Nmp§e% i di n- 4- y1Furei do}-acetic acid as a

white so @ Ylelcl:ll\>,'\4é§4jr - quantitative. M. mz = 303 (Mt1l).
1H NVR ( & ’595 3.73 (3H, s), 3.91 (2H, s), 7.12-7.10,
(1H s, 'HNRIR (édthldz dﬁélsﬂé)—, 87.}55% Kr-ﬁlm%’ra gm(s Kr ﬁ6)1(-|m Oslészl\?H%nd

ne) 8 y éﬁ?ﬂ{%ﬁm wﬁghﬁﬁ,gQﬁ(mS&rH 2H); é?(m OCH, 1H); 3.20 (m, 2H); 2.7

?céﬁéﬁu%@" Blye @Qq@‘”gﬁ%'é%‘ép OHl LARGERED P Bheny © 7
chl oroformate (0. 21 , 1.4 nmol) was added dropvmsetoasolutlon of
2 TR B PR e i ko

and 1ohe pheﬁylllrpynlmﬁdlam-yl}&nlnitie (Sompowat #BAKt at room tenperature.
Then di chl oronet hane was evaporated, dry 1,4-di oxane 20 and aI ani ne

et hyl ester hydroc rife (0.21.,evw 1.4 mml) and ,
mmol ) were addﬁ éjY~chlm(m °g$§ heat ed at |ght The
ra s xtract

sol vent e ted and thelc;ude prom'g;ga t het hyl
acetate @x d00 m ). The conbi ried or gankg ses were washed with
water (2 x 50 m ymand brine, dried over anhydrous sodi um sul fate and
concentrat ed |n a vaccum rotavapor. The residue was 25 purified by
silica gel ¢ @‘ch 0 ography (eluent: 45% et hyl acetate/ hexane)

| eadi ng t©

2- { 346- ('24 thox yl)-pyrimdin-4-yl]-ureido}-propionic acid
ethyl ester. G?'r"é“rdd" 470 nmg, 97.2% WD 2009/ 047359PCT/ EP2008/ 063715
175 Sterstep I:

To the stirred mixture of 4-(6-chloro-pyrimidin-4-ylcarbamoyl)-piperidine-1-carboxylic
acid benzy! ester (VIII) (0.59 g , 1.6 mmol) and 2-(cyclopropylmethoxy)phenyl boronic
15 acid (0.34 g, 1.9 mmol) in saturated sodium carbonate solution (5 ml) and 1,4-dioxane
(5 ml) was added palladium(ll) acetate (0.071 g, 0.32 mmol) followed by
triphenylphosphine (0.083 g, 0.32 mmol) at room temperature under an atmosphere of
nitrogen. The resulting mixture was heated to reflux at 110°C for one hour and
monitored by TLC. The reaction mixture was filtered through a celite bed and the filtrate
20 was extracted with ethyl acetate (3 x 100 mL). The organic layers were separated,
combined, dried over sodium sulfate and concentrated under reduced pressure. The
crude product was purified by flash column chromatography (silica gel, elution with 50%
ethyl acetate/n-hexanes) to afford 4-[6-(2-cyclopropylmethoxy-phenyl)-pyrimidin-4-
ylcarbamoyl]-piperidine-1-carboxylic acid benzyl ester (XV) (0.4 g, 35%) as a white
25 solid.
HPLC purity A = 220 nm: 98%.



To a sol ution of
2- {346- ( 2- met hoxy- pheny1l) - pyri m di n-4-y1] -urei do}-propionic acid
et hyl est ewO(20é¥H735470 ng, 1.4 mmol) in a m xture of THRETAERIOGRN6ITNS
(1:1) was added a solution of LIiOH (0.11 g, 2.7 nmol ) in water at
ice bath tenperature over 30 mn and kgthen allowed to stir for 2
hours. THE was evaporated and the aq. solution was acidified with 2N
HCI This aq. phase was then extracted wth ethyl acetate (2 x 100

t he_separat ed and conbi ned organi c phases were washed with water
and bri feSM %rﬂéél =h8dr My dr ous sodi um sul fate and concentrated in a
vacuum r@%g gpor to affordl2-{3-[6-(2-
nmet hoxy- ny1) - pyri m di n-411] - ur ei do}- propi onic acid (conpound #
32A) as 41[6/\(13 Cyclopropyimbthosyephienyl23/rimjdinsbyleatoany ] iperidinds T-caleylic

L NIR (200 oy BBl B1 5, Aot soBved Tyt by B 4o

Hz), 57. 4&/C1{6.2 §) wag. sHiedlimdeman &nibkphéte o) nitrBgety, '(Hld-lrealctlon S\)a,s firdd at

1H, 9.74 2. 33A:
O - BB ERRA BT TRy My Ballogh A ERa R GRS bours. T Calaiyst was

met hyl - ppRRNEs 'ﬂ‘bn@ﬂ‘léjre(a@ﬁ&’ﬁ’ﬁﬂﬂme?%lt%oﬁ tfh\*o@gh Bt &bligs bé/d BhE tRe filtrate was
NI -121-12N XXIV irieu0C, LVI Compound 33A Step 1:

20Pheny|eveRpPated & faness.olhen e crude upt wag triterted aMitbly skethy eéher (10
sol ution,@f 283 (fie solid was filtered off to obtain piperidine-4-carboxylic acid [6-(2-
10  cyclopropylmethoxy-phenyl)-pyrimidin-4-yl]-amide (compound # 8A) (0.11 g, 37%) as a
white solid.
HPLC purity A = 220 nm: 97%.
ESMS: m/z = 353 (M+1).
'H NMR (500MHz, CDCls) & 8.90 (s, Ar-H, 1H); 8.95 (s, Ar-H, 1H); 8.05 (m, -NH, 1H);
15 8.0 (m, Ar-H, 1H); 7.4 (m, Ar-H,1H); 7.05 (m, Ar-H,1H); 6.95 (m, Ar-H, 1H), 3.95 (d,
OCHjs, 2H); 3.0 (m, 2H); 2.40 (br, 3H); 2.1-1.9 (br, 4H); 1.2. (m, 1H); 0.6 (m, 2H); 0.45
(m, 2H).

Example 9A: Synthesis of piperidine-4-carboxylic acid [6-(2-benzyloxy-phenyl)-
20 pyrimidin-4-yl]- (Compound # 9A)

o )ij\ . 0 N'/*N i‘ \-@
S S
O/mu CI+ (HO)ZB\ES\Q o . Nr\/\/\HLHJ\)D & .
e
X ~ 7
N 0
XV XVl

\v
Vil

AL

Compound # 9A
Step [
To a stirred mixture of 4-(6-chloro-pyrimidin-4-ylcarbamoyl)-piperidine-1-carboxylic acid
benzyl ester (VIII) (0.74 g, 2.0 mmol) and 2-benzyloxyphenylboronic acid (0.50 g, 2.2
25 mmol) in saturated sodium carbonate solution (4 ml) and 1,4-dioxane (4 ml) was added
palladium(Il) acetate (0.09 g, 0.40 mmol) followed by triphenylphosphine (0.105 g, 0.400



met hoxy- phenyl) - pyrimdin-4-ylamne (XXIV) (0.28 g, 1.4 nmol) and

DI PEA (0.36 g, 2.8 nmmol) in dry dichloronethane (10 m) at -78C and

t he m xt urwomass/Erispwed to stir overni ght at room t enper@yER2e08/0837aH

di chl oronet hane was evaporated, dry 1, 4-di oxane and

2-am no- 2-met hyl -propionic acid ethyl ester (0.17 g, 1.2 muol) and

DI PEA (0.36 g, 25 2.8 mmol ) were added and the m xture was heated
overnight at 70C. The solvent was evaporated and the crude product

was extract ed with ethyl acetate (2 x 100 ml). The comnbi ned organic
phases VBMONasam taMpRraliendes ap asmopperg o NSOgRE, Tl resyltingapixtuppwas

2009/ 04 439k cfggn EHaR B4 95F p ohEGhaRR I%}éﬁrrﬁ’&ﬁto?ﬁijb)‘(’ ﬂé“h'fwétrgatg@ﬂbrglxture was

concentrate a vaccum rot avapor. € resi|due was puril

sili ca diteregbthwongte breatite 6gd sapidythe dilnatet was estratiey Iwiticethgk a¢diateaide¥ 100
| eadi ng . . , .

2-{ 346- (@Bn@ﬁo‘?&‘r‘aﬂﬁeﬁy% B9FS meRprRtady PRTPLEEL £isd 128, FodivB ulfate. and
aci d set hyncestrated uUrider dedited pressurs. 3% cﬁﬁeeprc&iucﬂ'ma ;s.mﬁetil B pEparative

2-{3-]6- th 1 di | - d |
S B B e i b Bl ey o b v b TR e
vat er (lighons adddrthz sbrdIY 085 I@%)(87 0 ng, 2.06 mmol) in

water at ice'bath tenperature over 10 mn and then allowed to stir
for two HRWLE pudty ¥ s@20trenyi¥i’at ure. THF was evaporated 10 and the
aqueous Ifé’l'l‘l ified wwth 2N HCI. This aqueous phase was

t hen ext ac# '(Ljn?z \@%e@ﬁ I()i acetate (2 x 100 m ), the conbi ned organic
phasi®s \@&ep Iwashed V\Ath wat er and bri ne, dried over anhydrous sodi um

2310 (SRR RO YD Byl he P U RSP e it penes
aci d as etk (@c[z)il\%m mﬁ@%@as%o%d |§%3%/H8ilﬁ‘|\&etﬁa?md:(33|%3) érM*éDrred at
1H NVR (500 Mz, DVEO. d) s), 3.87 (3H s), 7-10-7

m, 7. 180‘PT]JHethHJ9F€FH@ faF)45 minsites. % y’@ucpw smld pvecgmta(tqchoua e rgaﬁtpn e
(1H s) waBs g F‘H %Z?ACS’%th 8 é)u%]éb'fd i hydrdkidel dhitid and Extracded Yith Khyl

br. s). ynt esis o
{3-[16- (zce’atm&y themy Mhepygamt ghases wete separatedl aombiheyl; elued peeragidium

Chror of SRER 08 Colgentrardd niB TRHREa ke8P T cruge, p/oGEY g pyrifieg by

6- g 2- 2'prepdrative HRECYIO-1 @yAaMﬂ-l/@Onmé*r 910878 MEAJ 20d Mbpbmzé’@tdgaﬁdrdfblpﬁmm"')e-
and DIP WD 2009/ 047359PCT1EP20081063715 177 [

ry o i bR e (16 TRV PhEe A DI AR e EpveRagA) §ozs
stir ovey '?P/Qhats av?lﬁvhft@galhd enperature. Then dichl or onet hane was

evapor at ed, 4- di oxane, sarcosine ethyl ester hydrochloride

(0. 203 Q*Plﬁnuﬂﬁydlj’?aﬁd’mlaﬂ%\ (0.35 g, 2.8 nmol) were added and the

mxtureE\gqﬁ £ rayght at 70C. The solvent was 5 evaporated
and the ©Cr u%gﬁgér 0§8§\(l’3‘l qZ extracted with ethyl acetate (2 x 100 ml).

The conBHMeMROEGAMHz, EHASOsdsMET Bl s htH, WiH)h 9Wat (8T b, 2-NH,51H yri8)95asel Ar-H,

vaccu n60aeR0de: AE THSI 53 A Fufik fe By AcF R 6B Eb Ak 1HY 7.0

chr omat gwa@hw 1+ ufeswts 2 %3@ wlo@&%b?belmﬂwam@olmﬁlm {9, 2H); 2.8 (m,
met hoxy heng g imdin-4 met hyl -urei do}-acetic acid
o e bR A B ™ Do

Melting point: 224 - 227°C.
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Step 2: To a solution of

{3-[6-(2-net hoxy-phenyl)-pyri mdin-4-y1]-1-nethyl-urei dobacetic acid
et hyl estewO(20dd4#39 (370 ng, 1.03 mmol) in a m xture ofPCHHE20080637a% er
(1:1) was added a solution of LiOH (87.0 ng, 2.06 mmol) in water at
icebath tenperature over 10 min and 1fsg hen allowed to stir for two
hours at roomtenperature. THF was evaporated and the aqueous
solution was acidified with 2N HCl . Th| s aqueous phase was then

extracted with ethyl acetate (2. x 100 , the conmbined organic
phases vieramplesARA: viwthesisce QFRF"!ﬂ'Fﬂ'é"CQﬁbioéd"‘év@r'd deH¢ThEre-Zmathaxy-

{sgllgazg m@gﬁ etglly?/1 fglp];/dr}? Wlﬁﬁ ?i‘l@ﬂ [1y|t Ou?ia:lgobaceti c acid

20as a brown col o I|d Y| eI,dH , 10. 4% o5y z20<%317
(Mr1) . 1H NWVR 6—303(3H5\ﬁ)\ %,s) 4.11
(2H, s), 1H, s) I@j T 49-7 (TH-m),
782(1%@5/ =6. 5Hz) 836(1H 8. gll% s), 9.57 (1H' br. s),
12.70 (1 S)m 25 Biol ogicgl,, Exanpl es” Bi oI ogi cal, Exanple 1 1.
Behavi or al an| rral nodel s for the analysis of inflamatory and

neur opat hi c 30 géVeral animal nmodels for the analysis of
i nf | ammat pat hic pain are known. Said nodels share the
conmon featlr e t hat!l £r e.g. i nduction of a nerve lesion (e.qg.

spared nerve . ni. kY SNI) or af ter exposi ng experimental aninals to a
WO 20091047359PCT/ EP20081063715 178 noxious stimulus (e.g.,

i nj ectiofteBf: fornalin or carrageenan), the signs of pain as induced

by sai d 4 t _AE

orpanent Lo SHRO LR B 8- AR b 2 o bbb ] Tarbpyiic acd
sti mul athcmraylvestter (\Wd)lrh) E(B 69 ghal.v¥ snrhok) and 4-oroed-methompphenplhowsianacia (0.30

o pr &b o holb i Sh I S S opd AR S BAY B Bnd e upng 44 iy wes
P e A O e el fd"%‘gegi@ggm@ymbpg?gﬁg 089
Tne Voaic 435l ko obr terabathiire Wier e SrTosBleH of irdastudpeotesgting

cli mocalrwtdr@h%%%atétﬁfdll%ﬂh%t QNG @RSt Gl r%ur%rhwhéaéadtﬂahaﬁw&ré@r&y TLC.
subsequent behavi oral experinents (e.g., von 10 Frey Assay).

Sai
nodel cdhstriepotiasmixterentiamfiliased hroHgh eycelitsdleed apd 818 Hibake wassef aCted with
| t
i b al Sy CSEEAL (30 300 1, PAE B, Ryehs g SEo gt T over
The SN sodileh sué‘aiwl aediconeanirgted| esdert tw:iulced frossLse, Tpeod:rudgemi'oduct was

i ¢ ek BRTEER o rRAnRar i e G Sttty SO el Redon-

typgs ofhexéﬁesd‘)&ﬂ\aﬁordﬁﬂ% Y4-favre- bﬁmms;ﬂowedyg pjmmdhnfl ﬂ?ﬁtiblran?yljmgeﬂndme-
sensatlons nd hypersensjtivi chani stimuli. (allodynia

s ar rerbRode Sebeaneny pist nEE 6 B%eR i

Al t er natiipie e— igaogssay in mce is a valid andrellable
behavi orHaI Qﬁngantﬁ/'lof fzgg@{cggt/?on in inflammatory and neuropathic pain.
It is setgpllive to various classes of anal gesic drugs (Hunskaar S,
Hol e K, 1987, Jul.. 30( xious .20 stipmulys . .
consi ot & BramIoR 2R e it r Bl P RPN i Bise: et forye aci
undeggp t fn)@nawlesmf(xm)e(odm §,20.9snimbpaeasofistdieed mfmemandp@tv ml) and 10% Pd/C
(subcuta% ﬁous or in g antar into the left hi ngga The reslponse S
i cki ng (& og)fwa%@ﬁﬂ%éu der g afrpehasd 9 Alogesr ThRdesdtionayas sired.ab sgom
a subcutaigerssureirRer h9drogkn %Ilabn %fes%%éﬁirr@l%lﬂéﬁﬁé @at%@s’c 0Rk reficRed

a single hind paw (ipsi-lateral paw mce is app bsequent
25 i nf | &ofmtthenreastion troidiure| by dfiliralian rt@roy@/el Bi n@nt@ri@edwmér ﬂmsﬁltrateu wgs

(agai ”.StevHBSHlaan dar{jjryﬁggso 12!1 Rk GhadWrddy (A/ats*}ﬁtu‘?é‘t‘é’g Wil afPhEAYPEIRP (5

assay is ory assay (e
25 ml) and the solid was filtered off to obtain plpendlne -4-carboxylic acid [6-(4-fluoro-2-



(CDK) -i nhi biting conpounds according to Forrmula | on the devel opnent
of inflammtory WO 2009/ 047359PCT/ EP2008/ 063715 179 and neuropat hic
pain i s aswayao/e4msa SNI nodel, in a carrageenan and i nPGI/ERZ0IBEIGI TS
assay. The experinmental procedure and results are described in detail
bel ow. Bi ol ogical Exanple 2 5 A Sparedisierve injury (SNI') - Mdel of
chroni c neuropathic pain As outlined above, the spared nerve injury
(SNI') nodel (see Figure 1) involves a lesion of two of the three
term nal branches of the sciatic nerve (tibial and common peroneal
nerves) Bethexpdherdirparimigin-dailsamidealgompound € utlh.) B2¢e. i78falces anrhite
resul ts dgyqmechani cal and thermal allodynia in the non-injured sural
nerve skin tferritory (Decosterd 10and Wol f, Pain 2000; 87:149-158.
(2) Tsuin-IHbCe:qulat?t 261 nm89%. Neur osci. 2000; 15:170- 182).

1. I nduct of spared.nerve injury (nerve lesion) in wildtype mce
Wldtypeégr&é"e %f‘a%%n(l\&% e B/ FeJ) (age, sex and weight matched) were
anestﬂtet‘lwwﬂ@sw MHﬂ")LWFSOEGs @. 335, c{ﬁy oNHf ¢ Pt?amb |§§I ArRL ¢H?‘ 40018/, -

fl uani sone; Jans &n oche

Sci ences’)‘Ww&Her @1(5 eﬁrrlétﬂtb) §f0 »1A'2Ha1tH)47@ (ﬂg ﬁﬂ'erH t%%tﬁﬂ‘grﬂéé‘l 1H), 3.85
t t d t
P coaut | Sharl e PR Lot 20 bYer et Ve PRI BraR P SHTHE 21 PEBI (rh 21508 (m.

above t haH). eveI of the knee, exposing the three term naI branches of
the sciatic nerve: the common peroneal, tibial, and sural nerves. The
common peroneal and tibial nerves were ligated tightly with 7/0 silk
and mectEme;iledMAaISymheéis of pmériulnednmrbogyﬁb Atidn 6 45-fhlicsd <-reth oy -
st unp. Tr}PeféT r al ema.l n untorﬁuﬁg r| ng the procedure

(denot ed MW, W”’ﬁ '“' 5% "’)m'd? OBRAY scle and 25 skin was
sutured, and the ani ma*@ were all owed to recover QI’ICL/E\\Q peq:rmt wound

healing. In the lgile g the s&atic nerve brra,ncﬂte
contra-| at eral fth h| nd hébo’* expased hyt hgf Nesi o IeH (denot ed
herein " §|6n ra-lateral"). e t hat ulde“rwent spar edferve injury

are hereiwafter denoted "SNI mi ge" WO™ 7 047359PCT/ EF2008/ 063715
180 2. Adm nistr#iti on of CDK-i Khi bi ting compounds™to SNI mce After
recovery from syrgerycand wound healing, SNI mice received per oral
(p.o.) injectiohslof  CDK-inhibiting conpounds. In this exanple,
conpound, {j&ﬁ was ad ni stered. 530ng/ kg of a CDK i nhibitor,

di ssol ved 400 pl 5 2 % Hydr oxprol yl cel | ul ose; 0.25 % Lactl c Acid
(85 % sol ut icQP)n NaS admi ni stered via per oral application 30 min

pri or to von Frey neasurenents (mechanical allodynia). As a negative
control, SteRé same anount (400pl) of 2 % Hydroxprolylcellulose; 0.25 %
Lactic Am g stiffed %lmwa an- eﬁﬁitbfdyﬁm\fmﬁ ?ﬂ&%rﬁé%gmé?wlr% ‘F'caﬂio&kgﬁ’c?émd

oral app ication grl or to von nmeasur nj eCti1on
of ilahi thenayl Q$|ter\/(é’HI)c(Cb6 Gnﬂssmltﬁ@@@mérﬁ fluerastimethexyphenylpatenic acid (0.300

i thd
were pord di T D AU e e R T A By )T Bl BRRE Py wos
necﬂani cmibe_dtpiattatﬂiami(ld))reoa?uﬂte (ﬁﬂ%ﬁsq{,j edB2 mnmlybhoﬁe@jbyas;m”mﬁ%[ﬁigoaphnnaf(m 084
each inje n. 15The effect of adm njstrati nhi bi
SN 08 G8 B A B R e B RTEE A T AT OhaLiies yDecfepHitiag
von Freyniaksé@Wasdests® s abel 0°C for dnebfiiR\énartaé réfsdiohordforéNby TLC.
m ce after adm nistration of CDK-inhibiting conmpounds (von Frey

assay) Jheneaeianmmixtuigredsidfarediirousiya el d férfiltiaterwag emqtﬂd with
the conpy %%fepage K@‘% ﬁ’b@?ﬁl TR DBRIUAHO Ry OR! GetE ShESald cBhﬁﬂ?eoOfdrled over
rrechanl cal I a post erve Iy ury - and post adm ni'stration |

von Fr e;soetwatsu(fateceed e;omlcantdatwdohﬁdernmnced)omes@m 14Be 1658Y)e ﬁfbdlsct was

d s i ch . o
ey SV 5SS cEPET Bl 1S Y 5P T oot
uncontf oheabhes)ad afferdd{6-(5- ﬁ%rokmﬁtetm)@ sy B pyentidia-Jbgsebhmesi]-piperidine-
25 1-carboxylic acid benzyl ester (XXI) (0.39 g, 52%) as a pale yellow oil.

HPLC purity A = 220 nm: 80%).



30M ce were placed in plexiglass cylinders of about 9.5 cmin

di ameter, 14 cmhigh with four vent holes toward the top and a

pl exi gl asswioi 209/0Bms9cyl | nders were placed on an el evat erCTiEEZbOS®eFTMACE
(7x7mm squares). Prior to the day of testing, the mce were WO

2009/ 047359PCT/ EP2008/ 063715 181 acclimgted to the testing cylinders
for 1-2 hours. On the day of testing the mce were acclimated to the
cylinders for about an hour, wherein the acclimation tinme depends on
factors such as the strain of the nouse and the number of tines t hey
have becrSMSsMég =gt iMiisi y. In general, testing may begin once the
mce ar e?t%ﬁelm and stop exploring the 5 new environnent. For testing
mce, fi nts 2.44, 2.83, 3.22, 3.61, 3,84, 4,08, and 4.31 (force
range = H{®HG-Floo-0- rtﬁthwey pha:raéﬁpyr‘ﬁhldm% @tcartl\arrﬁoyl]ampmdlm Gappdxyéd  acid

first. fil e | i ed,. t he pl r rf.ace, of,

e a1 Td PR e by BB e e T BB P i PO P
VWhenever(0® gpsiatiadeiedaspiznsd atndspRerst dinmitroged. fTr&x'rrmttunfeewgs is@ifted at room
occurred the next \%lﬁr von Fre\é hai r vva 'Pf% enever a

negat i v SRS yaEgandrglio Ecﬂﬁ?%’c‘F SZ”c'rSstT Gﬁé@lyﬁid\‘q,sere\%yed
appl i ed.frothethee pdaciBh ﬁﬁ%ﬂ@lﬂeﬂ%?dfn%hbrﬁ thﬁﬁlg'he%peglﬁé bé’d 4arm)rtﬁe 5ﬁlﬂré‘?é' was
after the first change in response had been obtai ned hi

force tevoearaied tmdemessrhﬂﬁecr@ﬁuwﬂg ortuﬂee@rmduat Was trﬂgratqq%wuthéirxedraﬂeé egter
scores ( lexi &e _
Srores (s ankf¥isBik SERGHEAD oARlobRy bPRALINAN b BB, IEd REFEnGko-2
t hr el@holrde’rbsxy}pbemyi)aayd'lmmilrehaﬂlrmmdet(campoudcd)l# hdh) ¢0.0R@ g, sChers e white
Met hods. ?é( 1):55-63, 1994 Jul. The threshold determned is that to
whi ch thgé) ni mal woul d be expected to respond to 50% of the 20 tine.

M ce wergris@eutify ce@2efinerggepn Frey measurenents were acconplished.

4. Effects of admnistration of conpound # 16A on the devel opnent of
neur opattPMSpaVAa=GSAbmd # 16A was adnministered to SNI mice as

descri be V RS Yreen e r R9C(e|
above. Cglnlggﬁ?)#? 9@1{[3?% ﬁypoalulge cﬂgf}q@ 899 (El\fmrlnpggﬁ g/on qéf g‘gqtl
meaddr erfdht €. 70eme Asel fﬂﬂ){rEdZ(h(tm i Avsii - 1|d1 .20 (sar@Bldgrﬁtl-r)azjgat(eT &H)p2as (br,

compound kel ERS ehGhndt i DL B0 2t cohol o val ues

indicating reduced sensitivity to mechanical stimli (reduced

| | odyni |'s. & ted with 30
21 one” R8T 2SRRI IPRICLR AT HPSH G AL A TUOfR S ethoxy-
2009/ 04%&?@;495&3995140@%3;,%&@@0%@# ngangs signify that conpound

# 16A is effective as ypoal gesi c drug in nodels of chronic

neur opat hi ¢ pai n. 9®Bi gf\qgl cal Example 3 5 Formali nOQiﬁ ”W’bdel of

i nfl anmat ory p(:tjéls & nfyl it ory and chrom c pain The
formal i n-assa mce is*a valli d amdr hﬁwo et of
noci cept and is sensitive tovari ous@@ es of ana ge5| c drugs
(Hunskaar S, Hol QmK Pai n. 1987xyul ; 30(1):103-14. ), The noxi ous

stimulus is an injection of 10 pl diluted formalin (2% in 10 saline)
subcut aneousOorN “Tat r@fgkantar into the left hind paw. The response is

l'i cki ngvﬁ, of the injected paw. The response shows two

phases l r“efle ifferent parts of the inflammatory process

Abg tt et ompwnd% an early/acute phase 0-5 nin post-injection, and
e/ chronic p ase 5-30 mn post-injection. The foll ow ng protocol

descri b&tephe possible way to conduct the experinent:
To the stirred mixture of 4-(6-chloro-pyrimidin-4-ylcarbamoyl)-piperidine-1-carboxylic
acid benzyl ester (VIII) (0.75 g, 2 mmol) and 6-fluoro-2-methoxy-phenyl boronic acid
(0.37 g, 2.2 mmol) in saturated sodium carbonate solution (4 ml) and 1,4-dioxane (4 ml)
25 was added palladium(ll) acetate (0.09 g, 0.4 mmol) followed by triphenylphosphine

(0.105 g, 0.00 mmol) at room temperature under an atmosphere of nitrogen. The



15 1.Injection of formalin and adm nistration of CDK-inhibiting

conpound Age, sex and wei ght matched wi | dtype mce (C3HeB/ FelJ) are

used in thwo WeBEy3s9IPrior to formalin injection the aniEl/EP2a08963715

random y subdi vi ded into experinental groups of 10 ani mals each.

Thirty mnutes prior to formalin injeci4on, a suitable dose of a CDK

20 inhibitor dissolved in (400p1l) of 2 % Hydroxprolylcellulose; 0.25

% Lactic Acid (85 % solution)) can be adm nistered by i.p. injection.

Simlarly, Ix Kinase (I1KK) inhibitor n}y/kg) in (400p1) of 2 %

Hydr oxpr@!59"“69IW'HUJ&E’GS@%E@/H?LFQ&*M at 1:0°@ 989“9/3'@@[ anq e reggtien mondored
control) v C

0.25 %L tycﬂ"g i'?f.ed A)rhzlc))( &‘?S{g%}'"%\gé@ 8 e co@gegrbﬁ% 5{nd weeoﬁﬁrate was

adm ni st@ﬁmttd@nmth pthyl afadstei (Brx 300 mlhTﬁétmegmeldyerménensemfaied; ambined,

f hel d h d
To avor e ol SHLOT pbie T Sobfestltsh Mo e RR8 ol 3t e Mebfin
paw iss h&hde tpe@dmmvatshpwﬁrear@y bmrpefam@elﬂpanotclwmm kFgrwnh IO"U&%%FA)Sto

i njected S, ront tori t he

pl ant ar fﬁ?‘%‘g ‘ELQA&LJ&‘ @ Gaf(” g’tﬁ% g@PVﬂ@@‘”ﬁ"ﬁ%ﬁ%’%ﬁawlbP'Péf'd't“ﬁ& CarbOXY“C
30f or ITB.|E§CI‘U b | bBiak gog tgetymi ce i s analyzed as descri bed

bel ow. 2009/ 0473 9P EP2 08/ &63715 183 2. Behavi oral anal ysis of

m ce aftlél?LG:m)jUBbftl 81220fnmh:o8%J i n and admi ni stration of CDK-inhibiting

conmpoun havj f. the formalin-treated mce, i.e. licking and
flinchi g%gﬂg 4t6§Lthql%y an aut omat ed tracki ng system (Et hovi si on

3. 0 100l adteprlo, NoI dus, \ageningen, 5 Netherlands) over a defined

d o t f 5 fter f | i
e eoti hlEAT ualth R BEORe -l R Y RaRAm i aer e R 2o gre acid
frame coypes é&‘t\é&sgo&lil) @ 05 § 078! hitvol )RPRCEEsEI0Ed FERBIRR O %D)and"%% learc

i's hyperal gesi a ferent quorescent dyes are used
t opi cal 1({-Ode8 e atded unp@rc@réatrnowep%lwf niyogge! Thevnitere was strrred at room

paw (bl g By e ey By Oy o oo S A ot TP B Y isefibe

r espéct ifrash ythe Teeadbiorr mixtarel bygkfiltrgtitretandugbr 2 nelde bed armhitherfématei tvas

st g ¢ RUBERtRGH T PESY (e BY P8 sHi bR S Ses fihsrE it PR Al Stner
Wageni nqenml Neticheohedststedrto b*‘e‘“aﬂ'”@“d'“M‘yfﬁ‘s"e%“’ﬁ"‘f'[Bﬁﬁﬁ'???ﬁﬁ g]?éthoxy-

t t
7 tor e dURNVIS QITE IR BUGR EPERPHYY 1@ AL DR waLin 8F G BERPIOThe

overal | HPISd(PUHt ti fe2bersgety was autonatical Iy cal cul ated by
conpari son o gt si ze reduction of treated versus untreated paws.

20A20andtIMdE: méz ¥ &1 (M 1assay read out, the |icking behaviour of the

oL S N OB DMSBETS (PR A ATl B 94

subdi vi deth (s:)rAt-Hc ebl);df 50 émene-H,i1ekj ng;sz(nne&-m d‘ﬂﬂ)$6f95 th amtly 1H; (6 =55] (s

Oreral | dlicing 14gs can be coloulfie OB 24 oR Y - Aalt o H.

of CO”DW@ﬂa;?MMW@%O@?ot@néPQLd {m,2HWagsf@ipght hat m ce receiving
vehicle treatment prior to formalin injection (negatl ve control)

di spPay Melingpeinkigld 143¢ki ng time and a significant reduction of
fluorescent dot size at the formal in-treated paw. 30ln contrast, a
reduction in licking tine and in consequence no significant reduct i on
of fluortcaowie HBA: §ymiheslst o 1-acetylipipenidineedcardboxytial dcide [@{Z-ethmgy)-

aduct | SRR ”?l' af ﬁe&?eeﬁp%@@&/%i%éﬁg‘éﬁéﬁééosio‘és?i‘s 184

NN NN

ISanavii O*%

Compound #1A Compound # 13A



m nor change in fluorescent dot size, was observed in control mce
treated with [kappa kinase inhibitor (I1KK; for function of |KK see
Fi gure 2, wpasiobdosgsseontrol). Thi s observation is indi BEtER608/063715
reduced i nflanmmatory/chronic inflamuatory pain 5perception in CDK9
inhibitor-treated mce and for a hypoajgesic effect of the tested
conpound. Bi ol ogi cal Exanple 4 Carrageenan Assay in mce - Mdel of
I nflammation and Inflammatory Pain 10 The nodel of carrageenan

i nduced _Faw edema is a standard | aboratory assa used to predict

ant i - i nf [@ansdiredymadireaitpiperding-ddrachexyHc aridi [§r(2athexyi-phenyihorisistidipad-i)-
per cept | lldgf(wa@Bp Gd #WQ)SQ@BQUG% mﬂ%Bﬁ)e%ﬁLiH N%g @%1%@ 8“7%'m91%§% RS (10

one possi condu e experi basrc ‘neasurenent
constit unk)swasnaddmj mwwhmrmt(om%ubmmmmmﬂmm déde raxtwelwasastirred at

t her nmal ersensi tivi res ons to irritants

cor r agedR PR foh ARy 28T e Ve R s JEE R e reniesaes
by SljbCLd|§61ﬂ\m4£|nlW¢t@ﬁén@@xl®éct3@mmh elﬁylla%eta@é (:aga@nm Thé\oﬁgainlmlﬁ)/eﬂs%@re
m ce hind paw él psi -I at era:ﬁjp Each grou m ce recelves

admi ni st$eReIaed.ocoHb é’é’@brﬁﬂdH@“t%ﬂfﬁgﬁ‘r n{illt‘%[e@ aryj) GApCRBrBedyunder
wei ght, raghbed Ere%éﬂr%omla?e r@%ul@ng/‘bhhﬁ@rﬂéﬁu&lvyé’iﬁﬁ 'rHle‘Eisﬁrth 9!‘325[6 e}‘r%ﬁ{e’r%nd

Aci d(85 %solutlon) sal i'ne (physi ol
30mi n prthersalid was rﬂh@é@n@ﬁ onplelair drﬁcemhmneatdirwt@ﬂarbqwme ad@ [Pof2-ethoxy-

o BRI ASS AR Uy EE I cofbbudd 289 20 90s X 7 ST R

CDK- i nhi on ca eenan- tr ena |rqduced
by d@rr&@éle(h@nrliwﬂem()mmaﬁ&/odet ected by increased paw size neasured
fromdorsal _to plantar the netatarsus region of the injected
(ipsi-I aﬁ%\’@i W%é%@ 6@3 s of ipsi- and contra-lateral paws serve as
sur r ogat'e) RIRKE® MRE, BTN tsaamb'(gmaﬂm ﬁ)’%%@swﬁ‘-ﬂ 18f); 888qFALNA ‘i‘ﬁ)

points after carrageenan Injection: before in tion (- 2h (2)

(3) 4h (&9 (msAr-t6)1H)BR4((B), ArddnhiiR4)1 antAi-Hi AL om, AF 1H), 462 (d, 1H)

2009/ 047 CGIL 5 W Sl . ]

i ncr easﬁg(fg. : Eggj%g%é-(%ggn%ﬁ' Eﬁg%"g&&tﬁ?’n ;?p]iﬁ]f ?fr_lg’?ék%?rn a%-li?(?r{55 (m, 1H);
car riageeh@m(s, 3Hgc2.Ddm, 2H|),d‘e66érrmdéH1); 045 (the =t B fEz,0DCHp@HIE Bt subst ance
injecte %9 m nuE/e@1 fgg‘f to carrageenan. During the tinme course,

ni ce whi'CH PEERY ffent with a CDK-inhibiting compound prior to
carrageenan injection may display a reduction 5 of the edema until

24h aft carra nan injection, the increase jn size could dro
e.g. AP A SIS 1ot Bingridipe- qrmrbséw-%.a@éd dB-ErctwmyrRneny))-
m ce CO‘Hy@'lm-ﬂm ﬂ%ﬂFamdéﬂyar&maﬁa@moﬁipomu%ﬁmf(m's"gu After 24h

post carrageenan ’injectionh, the size of paws treated with

carrageenan sy Facredise to reac “Snmaxlrum at 96h after injection.
10 As a Nw\t hecarr = , a Hargreaves Assay may be
per f or med, wheérein |§§| d assay | oWs th asuring of thermal

sensitivity to radiant heat. #he Hargreaves assay (Hargreaves et al.
19889 neasur BEHEE ceptive senSIrYAtYCrH a freely nmoving ani nal by

f ocusi n@igerices- afﬁartﬁtﬁ@hc el Fﬁ(zlﬁ]e&ﬁtﬁ(ymh@h&@lpyﬁw dlﬁ-qeyl?émfﬁé ?d&inﬁ’ﬁi:lunﬂ #
15 hindpaw as it stan in.a glvem | ass chanber. Specifically

| oner siode (&P Qa%wm%) wap dissalved irga |Samrﬁf§9§0weﬂ@é Hcﬂé‘héﬂa@'%@ea(w ml)
tenper ataHHQhé’fdea‘? soflition Was g‘?{;d*?t rcﬁfrﬁ%ﬁf)&n‘attl}’re'f%r Hgﬁ%HrlﬁSLraﬁ 6%&@

between start of exposure an t1ng/ t he expose
t r eat ed S@lid pregip P iDiethylr ether (:ﬁOsml)os@@ aﬁ@e@tmpmﬂ@aﬁ rr@g@@rﬁéha s@rd

retspegl'?l Ve are' subjected to a Hargre X K e t

W ths &ﬁ%f?}ﬂrﬁﬁﬂ ﬁ?é'bg&%fﬁfég%aéﬂelqa%v}tn oié}bgl %tbg?}(/go W£ gﬁa cﬁ}t% @nder, high
agOCDI;r |e glait:dmrnoto @lm%ngpiﬁtaxrj%a{aeancaerbu*r)dﬁpda&pgafgm;ianﬁggmhFayl¢4&9Mmldln-4 yl]-
" cat Pruds BoRehpRS tGbpeut o oICT SR QHaRTIRSRITEL | BAb 2 0, 98%) s 2
di scl osqghitBebRd.N. 25 Bi ol ogi cal Exanple 5

HPLC purity A = 220 nm: 98%.
30  ESMS:m/z = 313 (M+1).



Carrageenan Assay in rats - Mdel of Inflammtion and |Inflamuatory
Pain The foll owi ng depicts one possible way of perform ng the

carr ageenawoae8¥4735a rats. Sai d assay detects PCT/EP2008/063715
anal gesic/anti-inflammatory activity inrats with inflamatory pain,
30foll owi ng the protocol as described {35 Wnter et al (Proc. Soc.

Exp. Biol. Med., 111, 544-547, 1962). WO

2009/ 047359PCT/ EP2008/ 063715 186 Rats (200 - 250 @) are |njected with
a suspenelon of carrageenan into | ower surface o

hi ndpaw FONME (G G -s) O 412 b oG SRS 4Bt .r%)m)r%@gmaw H,
| ater [ 3t 81 /Y m g@ ﬁgﬁ?ﬁ%}t—t’qw 18 ﬁ"?‘(]ﬁ.tr'l-, eutﬂnﬁzt(tﬁﬁw% 1H

stimul at | paws. For e 'sti mul’at 1I'on e ani
pl aced uivddr 1) 3. Qﬁ/@r t@GHaGH)t B3 (p).&)i 2.96dm, BH; %05 ym12H% 1x851.(3'nc21|)i

on a gri r..The t an electronic Von Frey probe (Bioseb,
b By B L bt

Model €n applied with increasing force first to the
non-anIaned and then the inflamed hlndpam/and the force required to

i nd t oprat | Thi
chrr T co Bl SHBL Seld' ALl EHBpa el GobRen-
ther mal sfrinfdindl@laniife nadiaatat( c%n{ch#sushﬁ Bmaﬁfeegmaamz%éta salt)

consi sts of |nd|V|duaI acrylic plastlc boxes cm pl aced

upon an el evat e gl *f | oor . t ”%‘pbé%ed in the box and | ef t
free toimsigﬁu 10— nu infrared radi ant source
(96 10 nﬁ) IS n focueed,flr aU r the non-inflamed and then

15 the inflanmed hi ndpaw and t WWP?W;MH hdrawal |atency is

aut omat i cal | y*"F°€t'Gf ded. In or BVent tissue damage the heat

sour ce iTo adteamabiutioh lof plperiare- e&érb@&ylﬁf add [@@Z—ﬁ‘@ﬂﬁoxy-pheﬁﬁlt egfynhhﬁn 4-yl]-
behavi oral, measures edema i.S evaluate neasurln

ol e g B daahricib A LEBcs Banaion: ib Q1 Bpea K pleRREn &1 ¢ rBiTls Was added
Model  7508handRugbnit Réices £, WH%OWH&FHME@%@WC@H& ﬂﬁb)fotrﬁéal%%ér%

ti
paw i nmersion. 10 rats are st udi ed per group. iI's perf orne#lon
blind. 2&sThiéredat reemsteamweratury sy kalf an dowr. Amvlmtet 5ehch@mmtarh@:l oyt and

Formul a |etﬁ§ d%t%f@?é?@bﬂ%&?dﬁgg% "#Jte(f[?@tsa?%ﬂioﬁléb?ﬁ}eagc%ha vﬂﬂ (thIQer‘?ﬂlger

30 ny/ kg
wi th a wéhamnd evasbed voth dietiyp etheo {pOinmie Tm@&rmﬁ kglidowas )dlﬂmdired |n 90 mI of

acet | sa c.acid / nder 30 the

xpdPi el Bieiastol (2 ind e ditye, SEHTg oF BAE o B Zowe Siraln.
exper i mamienwiiethyl hehef g mlmqbasiedaeer@rutDShe Datsd vsdldtuohewaeakemeﬁlt Baom
conparln treated groups with vehicle control using unpair

St udent 'temperaiisesfor ofg heuro/The 7egoed rresioling soka Mmas tlﬁeﬁaefs waghedewith
with a Gl uéthé.b aaﬁmdaﬁ@d eﬁeét rhtgwaeuaﬂ%@té ARR-4-8arbd it acid

Napr oxen and carr ee or with vent and carr eenan,
r es pect i[0-¢2-methexy- rglﬂﬂyécnyemldla -daylHamigiee avethaas s aylforrde s( (cormpeuad i t15A,

comar el pu i 580 AR ErOpRIRy BAT( 20 LYot s Bkl SR

|nd|catwﬂHJIpnmgAhyaQQMQEQBeseffect of the CDK inhibitors as
dISC|OS rein. Bi i cal Exanple 6 A.LPS In Vivo Assay (LPS) -
Model 5¥$§dﬁﬁhe3ﬁ§®M§EE|on In Vivo For the LPS induced nodel of

septic SHCNMR(SDGWHZ’%WS@ &N o' D1 208! INFPNERE 90 (sPAX-H, 1H); 8.7 (s, Ar-H, 1H);
8.6 (br, NH, 1H): 8.4 (br, 1H); 7.92 (m, Ar-H, 1H); 7.55 (m, Ar-H, 1H); 7.25 (m, Ar-H,
25 1H), 7.1 (m, Ar-H, 1H); 3.95 (s, -OCHs, 3H); 3.35 (m, 2H); 2.9 (m, 3H); 2.35 (s,
CHsSO3H, 3H); 2.05 (m, 2H); 1.80 (m, 2H).
Melting point: 268 - 270 °C



10 injection of 30 pg bacterial Lipopolysaccharide (LPS; L2630 SI GVA)
in saline. Said LPS-nediated initiation of the inflammatory

si gnal | i ngwee®es@esspesul ts in i ncreasing bl ood serum cOMCEER0ESIICENS

of cytokines such as e.g. TNFa, IL-6 and !'LIR Blood can be taken
fromthese aninmals at defined tine poig. Thereafter, serumw |l be -
separated and the sanples can be stored at -80C until cytokine
concentrations are neasured 15using comercial ELI SA assays. (AL
Moreira et al., Braz J Med Biol Res 1997; 30:1199-1207 It has been

r ecogni z@@amﬁ!ﬁ 164A¢ | SyRthesisy ofriperiding- %getboa(yht:h@cleyi {@-methaxy=phenyl)-
I L6 and KO rsistent pain states as well as

i nfl amma ory ﬁ?(; @e@sa.mggﬁi??er eing released fromimmune cells

l'i ke macBtepHages in peripheral and nmicroglia in CNS tissues, these
medi ators seemto pl ay @pivotal role ngt only in |nflammtory and
neur opat hi g~pai n %)t afso in inffja n”haPory di sorders such as
rheunatq;pi[\a%‘tprltlé Na_ﬁahd’\e{\@, Nat Rev Neurosci 2005; 6

(7); 521°532). Thus, ibition of t necrosis factor a (TNFa)
represents a rel evant Barget for twe treatnment of inflamrmatory

25di I :

199- 08]519& ?‘hé]u\éﬁéq%ﬁ%@gg ssa ﬁﬂ?:‘?arﬁngégcbds]%@q E)gcaam%p”fq“ ) %Dogcpeq migf 1. 4-
addr ess diepnesgaoadadd ¢90 oltioh sakergtee egusoudyogitmroanoanatg solation. Argon gas

Wty eaoed it e BB ietale SRR RaME b Sraticiane e o
LPS adm 1y < P*PQ?'?S‘EgJ%ff‘e"‘E*nﬁﬁﬁ“é?"pm%”"“’%’BS’)ﬁ%?&éag?%p%%ﬁ“g el

wer e ansbSHIRAGOHEY 0% 490N PaRMYaBPUPDISHRIHIN e KBiKIIE FRE-aReMRIrP (B0 J0e
no/ nb) . raad; 6?1' H]‘B@urfe%a§ ‘?fe‘éf@d)foeﬂﬁlhﬂtfbp'ﬁ"l’ﬂfuré} 3‘\(@@ Qbnfirrkéd @bﬁ‘n‘blehon of the

punct ure. . Adm ni stration of CDK-inhibiting conpounds to LPS mc
5Phar nad@act@ndaand eeg rieen epnsapkated=uhdert reR@edi peesserei Vel residue was

vehi of o FERREEY, Betuelim) qpoRFhafaRe Mnd Potar ol bl RE RS shfetele

1A and Mshedvédthadatieniaad driad, dridy @.rer&ﬁdrmﬁ &gifdte anp@ondeietted. The obtained

bodywei ght of .a CDK in di s olved in 20 % 10

50.” 1. ditde Ssifierigs o0l bistiss oo Sobipattafatodin Enghe itk Tl €ty
si ngke drsage imdichiofordéihahet® p%éBJ(m#héthb;Qﬂphé@m)‘-Mrﬁ}m@@m E@'maﬁ@%xxw)
adm ni stered in the sanme manner. m nutes (mn) after

sti nul attP&8)- bl ood sanpl es were taken from the m ce. 15Previously,

t he 90 ad S e p

expr essrqc-)lnmlfdn hhﬁgogaﬁia 8Q?3”|‘|—| ggwﬁ Wr-g oﬂ%?g@xge?lgr?ea{bg(?jh m 6.95
ef f ect dﬂHpﬁaBl%dal‘bg) cal treatment with CDK inhibitors on cytokine

| evel s | ﬁ 6;6%%"131%' yzed in conmercial ELISA assays as

descri be Det erm nation of cytokine blood serum

con@ént isagp ns in LPS mce after adm nistration of CDK-inhibiting
conpounds Bl ood sanples (-500 pl/animal) fromthe LPS aninmals were
|ncubatqd“pn wet 4 ce for ,3\§0 m QHafte ardi ac puncture, Afterwards

t he sanp Owere %,I’ltl‘lf ged t 25°13N0 0 Pprh Ser um was
separatedttg e cl ot and redfro gjl

concentrati ons™ TNF al pha L6 wthi e sarrpl wer e measured

by using commexvci al ELI SA«Kits (Natutec) accordi ng to the
manuf actiyr 87 sollitfst b &L {228 thoxy-phenyl)-pyrimidin-4-ylamine (XXIV) (5 g) in 20 ml of
dichloromethane was added 4-dimethylaminopyridine (1.2 eq) followed by dropwise
addition of 3-chiorocarbonyl-piperidine-1-carboxylic acid benzyl ester (XXV) (1.1 eq.) at
25 room temperature. The reaction mixture was stirred for 2 hours and then washed with
water. The organic layer was separated, dried over sodium sulfate and concentrated.
The obtained crude residue was passed through a pad of silica gel eluting with 25%



WO 2009/ 047359PCT/ EP2008/ 063715 189 4. Effects of adm nistration of
conmpounds # 1A and 16A on the protein expression of cytokines
Conpounds WODRAIHH@SL6A were adm ni stered to LPS m ce asPUEER2008(963715
above. ELI SA based determ nations of cytokine serum concentrations
were perforned as descri bed 5 above. Cmywari son of conpounds # 1A and
16A treated versus vehicle treated control animals displayed a
significant repressive effect on TNFa and IL6 protein concentrati on
in the blood serum The results of adm nistration of caonpounds #

and 16A YAYILPEEtRied it BEX@ANE 4O HravIeh owkd- %mﬁtwb@f@nywﬁwwldjréﬁn&@agb@meyll-
results g eﬁd’ﬁé"ﬁ (55§,ﬂ§ @r@p{z@ ésgé\ﬁgdmm 5./ formed with LPS

|nduced ings’ i ndicate at”’conpounds # 1A and 16A
are effett NMR é@@ﬁiﬁéés? 8@5d¢1ug§) 03 7&)(ﬂ|dk3h§520TNFH dHPhadandH) de). ini5-7.35

nodel s I Vi

T 1 a7 FBe B BEERLE ) Cof T A8 SRR o, rhre i o on,
cell 5i s, ean 3)037 (2Hl,|m Y, Sd0&8.92n(1HNmYyj 2.60-2vHE1H, crﬁ) QytDkiE6€4ldxm).essi on
as nedi am/gdg_@// gow%ﬁacchari de (LPS) or Tunor Necrosis Factora

[ 1 NFa] . Ti 9 T cells (ATCC, TIB-202) can be differentiated
into nacgiephgge-1ike cells expressing pro-inflanmatory cytokines |ike

INFa, L6 _and ILI Il upon induction with LPS 20or by |INFa (autocrine
i nductiofi) Jtself It has been recogni zed that inflanmatory mnedi ators

such as > iokl nes I%NI LG,&Wd | L111 can co trletm toO/CHa

persi stentl pajn statgs a 2l | RAs to inflammatory di sor . After
bei ng rel eaget| I TRy | | ke—Trecr S EET ewal and
mcroglia in 25] ONG tl%sues se nedi ators sgemio play gJi vot al

role not only in 'nflammtory and neuropat hit pain but also”in
i nfl ammat ory di sorder&Vkuch as rheumatoid arthri tQOQPf(UFdeChand et

uiror  nod BopUTRA BF EomBIR e ¢ bin ik A AR G Ve isan R Hiparidine-

t L eatOrrenn-cm*bochl asiinvieary ebteo(dg) i 28 n}ﬂelolf nﬁéihara)gn@afed(/aéd A10Bupalladium
Phar mac 2004 1 99- 208 009/ 047359PCT/ EP2008/ 063715 190
Ther ef o drq ﬁ?q% Tq% r\‘iffzefra]'d' %\WEE%O BiogEn Cpd\Reyeyvas stirred at

screeni rrsorlﬁvtém e?&u@@ﬁcﬁﬁ%r%ﬁﬁ%@i@@f & ro%éﬁ‘\'&?'tt h&rsOfThé Y& AdioRemixture
expressmn U Si ngh et al em 200 , 2252-6], K Rutault

et al. lltﬂred:ﬁb'ﬁvmsehtem wg)solwstswaquapg@t@ diethyheiher was added to

1 S A o S SR RO T

and 12% Riath@t ether #ud drigdokinder ivabulint taryield spipsridinetd-carboxyliseeddd[taf2-

T U e T
e e - A T K L 0
cells ar ¢ = B & di%kdFed v & 1OH2)
2. Tr eat reqg (1, oo f7 20.9m84 @%%)Tb%el{sﬂeb 3. 08- 2*56@@!4 h)M B611. 88 (4H, m).
conmpounds and "I5LPS stinulation After 72 h of differéntiation, the
medi2dm i s replaced with serumfree growth medium, and CDK-i nhi b| ting
negat vEDEEmIEC 112 S 600 RSPEHMRIUSLC ARG bt ez ooy

rang| ng menyi)a)wlmtdlﬁ-w-emldamommenmdr#m'm)n of DMSO in the well is
0.19% . are incubated for 60 20 min with conpounds prior to

stlnulat %%?mnth 100 ngim LPS (Sigma, L2630) for another 4-48 hours.
Super nat ant s are coILeeted and assayed i medi ately for cytokine
expressi on, . for ¥ \ L-6 and IL-1b using conmercially

avai | ablug dmnc FLI %gﬁiggﬁbgeBioscience Cat. No 88-7346,

88- 7066, .88- 7010) or kept en at 20C until eval uation. 25

XXXl h ]

25 A solution of {S)-piperidine-3-carboxylic acid (XXXI) (10.0 g, 77.4 mmol) in a mixture of
80 ml of THF and 50 ml of water was cooled to 0°C and sodium bicarbonate (13.0 g,



3. Determ nation of cytokine concentrations in TIP-1 supematant after
adm ni strati on of CDK-inhibiting conpounds Concentrations of TNFa,

| L6 and | DWR 2437359t he cel | cul ture supernatants are nBZEER20/063715

by using commercial ELISA Kits (eBioscience) according to the
manufacturers 30instructions. WD 2009{4x7359PCT/ EP2008/ 063715 191

4. Effects of treatnment with CDK-inhibiting conpounds on the protein
expression of cytokines in THP-1 cell supernatants CDK-inhibitory
conpounds_# 1A, 16A, 20A, and 25A were adninistered to differentiated
THP- 1 cel3-8 Mmobrang! hangybehlamierasie i(Had Gy Maelk wees erded sinultanepusly.
60 mn =] i i b r (

a p38 iSI]i {%@oQ%HE&%Sgﬁ&atg?ﬁ&i% ﬁ'Lol%trgr Sacﬁ)@%ﬁt‘r'@eﬁ@%\%g?gﬁpced
st i nul atpéssurehTh@squeduselayémnead axiracied with4tg dtherdapempas arcassvafienzyl

concent r VBTl IR P D D PR BTl o BB ) BRlction

Co gpar :c swith @thye @cbmté.{j@hé egtgamit haﬁrnway rwpaﬁc?téq%x, crllrlsﬁibﬁy&?éodiamds@ﬁ%e and
an rererence Cco oundas . v Sus ¢ tr_ea e Wt venl Cl e
ool o ArRegrainie Bcs frbipeiine drEBarmomie Aok RNz s o GRXINEA0.0

and 25A @nigPNFa and 1L6 protein concentration in the cell

supernatant . ‘Conpared to reference conPounds SB203580 or BMS345541,

t hese copditisOMBN-Biked &38i(eH M) &r1hEdH.e). HrldrBPPi (@H. o). BNIZA1H.-B),
expr essi farpdinnhgt L@t i on of conpounds # 1A, 16A,
20A, and’é)'g%ﬂ%’nrﬁg%p@geéﬁtc@’gfsﬁﬂggqgﬁdhﬁl-6 in LPS i nduced THP-1
macridphdd8smér e 26BAM+1). Fi gure 4A and 4B. Figure 4A shows the
results 1“3 ;L'INFa- measurenents in LPS-induced THP-1 rmacr ophages, while
Fi gure Bhows the results of IL-6 neasurements in LPS- 20 induced
THP-1 macrophages. These findings indicate that CDK-inhibitory
conpounds_# 1A, 16A, 20A, and 25A are effective suppressors of
expressi@?ﬂof cyt oki nes TNfFa \and | L-6. Biol ogical Exanple 8 25 A In
Vitro Ki ngsed | nhi i tion Assagsl C50 fprofiles of conpounds 1A-30A were
det er m ned~60oF" cyclHn-dependen 'ﬁie?/(ag%s CDK2/ CycA, CDK4/ CycD1,

CDK5/ p35NCK, /[ CycDl and CDK9 cT in enzymatic kinase inhibition
assays in vit¥¥. |C50 val ues ag*¥bt ai ned in these assays were used

for eval L gt he i flGse DAY t he d
whtnr adSERR ) SRAE bR Paaa 16 SRR DOOREY (7 01 CES DRI e
192 1Res ubken wbneatrmealyil whiohide g3838Ry8. 2wt ef 3B was sddext and ding oixtdee was
di spl ayin cificity for 9, .SpeciLfical.ly, .i.t _was .intended t.

i of i noshERS i Gopmsmpridiure o0 b ol raemp iRt iiithe EScHaRLAR arlireg by
si gni fi qu@ whithi shicin@dythp dbemationadsed neh-pblar eger ditdraradtment GDKSmall- #nount
on sone qr al L“Pglf %{S} ﬁ 4.5 and 6. This seFaratlon is essenti al

in ordet’”"ﬁ'@“ﬁ Y N8 ECPGHPNIBPEYTE YRS, EUICERIratedndsE reduGhd; ISR to
occur u i & oY Inl Ini RN , :
Portner PEOES (GRS hieRockbe Bl Bire.T- LAl (R Betay Lotch (xR 112,66 o)

rel 0 ongtigtpwas gikegtly used ig i oextiragctione desi gn of new and even
i nprovedst%brmct ures/ conpounds with respect to

m o NN ot =
~{ AL (/ o o NTSN o
e A o Ay — i Py
o] | (. ET\/‘\J/\N = 2
s (o] H [ j
~
v

20040 XX XXXV

To a solution of 6-(2-methoxy-phenyl)-pyrimidin-4-ylamine (XXIV) (7.80 g, 39.1 mmol) in
25 980 ml of dichloromethane was added 4-dimethylaminopyridine (5.70 g, 47.0 mmol)
followed by dropwise addition of N-(S)-3-chlorocarbonyl-piperidine-1-carboxylic acid
benzyl ester (XXXIIl) (11.0 g, 39.1 mmol) at room temperature. The reaction mixture



10potency and selectivity. 1.Test conpounds Conpounds were used as 1

x 10-02 M stock solutions in 100 % DVSO, 100 pl each in colum 2
of three 9®Omdbd/04wBs8haped mcrotiterplates (in the fol|pwmpiossasds

pl ates are 1l5referred to as "naster plates"). Subsequently, the 1 X
10-02 M stock solutions in colum 2 of j4dhe master plates were
subjected to a serial, sem-logarithmc dilution using 100 % DMSO as

a sol vent, resul ting in 10 different concentrations, the dilution
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m).

25  Analytical purity: 98.2 %; Chiral purity: (R)-enantiomer: 8.82 %, (S)-enantiomer: 91.17
%.
Melting point: 163-165°C.
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Example 18A: Synthesis of (R)-piperidine-3-carboxylic acid [6-(2-methoxy-
phenyl)-pyrimidin-4-yl]-amide (R) (Compound # 18A)

Step Il
0 \\
I L 9 i
HIO OH \ }LU‘...-LOH
O
XXV HKHVIN

A solution of (R)-piperidine-3-carboxylic acid (XXVII) (5.0 g, 39 mmol) in a mixture of 50
mi of THF and 20 ml of water was cooled to 0°C and sodium bicarbonate (659,774
mmol) and benzyl chloroformate (8.0 g, 46.4 mmol) were added simultaneously. The
reaction mixture was stirred at 0°C for 30 min and at room temperature for 3 hours and
concentrated under reduced pressure. The remaining aqueous phase was extracted
with ethyl ether to remove excess of benzyl chloroformate, then it was acidified with 1 M
HCI solution to pH 6 followed by extraction with ethyl acetate. The organic layer was
separated, dried over sodium sulfate and evaporated to provide (R)-piperidine-1,3-
dicarboxylic acid 1-benzyl ester (XXVIII) (3.7 g, 36%).

MS: m/z = 263.9 (M+1).

'"H NMR (DMSO-ds) & = 7.38 (5H, m), 5.12 (2H, s), 4.19-3.90 (2H, m), 3.02 (1H, m),
2.44 (1H, m), 2.05 (1H, m), 1.80-1.40 (3H, m).

Step lll

® 3

/e o S o o

R\C O}L-@\“‘JLOH ‘O)L\IO‘N"LCI
XXVl XXX

(R)-Piperidine-1,3-dicarboxylic acid 1-benzyl ester (XXVII) (8.00 g, 30.4 mmol) was
taken in neat oxalyl chloride (20 ml), 0.2 ml of DMF were added and the mixture was
stirred at room temperature for 1 hour. The completion of reaction was monitored by
TLC which showed the formation of a non-polar spot after treatment of a small amount
with methanol. The reaction mixture was concentrated under reduced pressure to
provide (R)-3-chlorocarbonyl-piperidine-1-carboxylic acid benzyl ester (XXIX) (8.33 g)
which was directly used in the next reaction.

Step IV



CDK6/ CycDl1 5P003 400 Rb-CTF (Lot 009) 500 4 CDK9/CycT 003 100 Rb-CTF
(Lot 009) 1000 Reaction m xtures were incubated at 30 C for 80

m nut es. TWe® 20exBrison was stopped with 50 pl of 2 % (v/ROT/EBRR@DE3715
pl ates were aspirated and washed two times with 200 pl H20 or 200 pl
0.9 % (wv) NaCl. Incorporation of 33Pgyas determned with a

m croplate scintillation counter (Mcrobeta, Wallac). Al assays were
performed with a BeckmanCoul ter/ Sagi an robotic system 4. Eval uation
of Raw Data The nedi an value of the counts in colum 1 (n=8) of each
assay pl was defi ned as 20 "low.gontrol (‘/§\Thl s val ue reflect&

unspemflc/ |cnd| ng radi oMctiviay to t he! atoe in t?_ '*pb nee of a
protein Kik , they, of the s st, t val ue
of the count% |®ol um 7 of aach_assay pl ateo(n@ vva§ t ake t he
“hi gh control™ e. full activity in the absence of any inhibitor.

The d|fference5"6)étween hi gh aff | ow control was referr®d to as 100 %
acti vit yTo AsoR@bh oPb-( Qhﬁetﬁéiyapﬁérﬂ}w@}rlrﬁiﬂm -4 %nhﬁév (%R 9'80\@'2965 b in

a 25 particular plate was subtracted fromt gh contro val ue as
wel | as GG & el ﬂ'CB'@rfﬂrB@ﬁ'ﬁBﬁﬁdaS/@dQ@@ '4- amthﬂamggkﬂﬁd(‘in@ 9 at4e2 nmel)

ot cal ardied B ok, GBhiBA" Br 17 o HioBoBfiohkEutbBiPe A fartiBiylg oic
Kcpmsof /h&mrzpbe&her lexw&a/)mgr 28.p r'nm(aljlag hoaohemperatureohhe mac:tloh YhixBoe was
WO 2009 7 P EP200 715.195 D .

o quat T EARL S HOR dahyrasid Wil 3o ThE Wlanic tevsravas Seppralpy disd over

( voa/r i ablwdﬂjm)me)fatewhrim coacetmitery. STHet Qﬂéiﬁddxeddatreéﬁﬂ%m pasxeidt twdudg a
( t est

i and PR R SHse, 995 SIUERG I agh S HP oo GRRaIe darkrorde (-6
exanpl esnéthby-pReny! I rRidih-4-FRARUMEVED b ESRRY-1de 80 e 0 FeldObény Mester
10 (XXX) (859, 67%).
MS: m/z = 407.1 (M+1).
'H NMR (CDCls) & = 8.95 (1H, s), 8.78 (1H, s), 8.20 (1H, bs), 7.91 (1H, dd), 7.45-7.35
(5H, m), 7.16-7.00 (2H, m), 5.20 (2H, s), 4.40-4.26 (1H, m), 4.18-4.02 (1H, m), 3.98 (3H,
s), 3.41-3.17 (2H, m), 3.08-2.92 (1H, m), 2.60-2.41 (1H, m), 2.18-1.55 (4H, m).
15 StepV

~ CHs
Q o NTSN oo ([')L NN o~
0 H H
XXX

Compound # 18A
To a solution of (R)-3-[6-(2-methoxy-phenyl)-pyrimidin-4-ylcarbamoyl]-piperidine-1-
carboxylic acid benzyl ester (XXX) (7.0 g) in 50 mL of methanol was added 10%
palladium hydroxide (1.5 g) under an atmosphere of nitrogen and the mixture was
20  stirred at room temperature under an atmosphere of hydrogen for 8 hours. The reaction
mixture was filtered through celite and the solvent was evaporated. The obtained
product was taken in diethyl ether, stirred, filtered, the residue was washed with diethyl
ether and dried under vacuum to yield (R)-piperidine-3-carboxylic acid [6-(2-methoxy-
phenyl)-pyrimidin-4-yl]-amide (compound # 18A) as a white solid (3.5 g, 72%), melting
25  point 210-213°C.
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Analytical purity: 85.49 %. Chiral purity: (R)-enantiomer 91.62 %, (S)-enantiomer 8.37
%.

MS: m/z = 312.9 (M+1).

'H NMR (DMSO-dg) & = 11.10 (1H, s), 8.95 (1H, s), 8.67 (1H, s), 7.84 (1H, d, J = 10
Hz), 7.48 (1H, dd), 7.20-7.04 (2H, m), 3.98 (3H, s), 3.06-2.56 (5H, m), 1.96-1.32 (4H,

m).

Example 19A: Synthesis of 1-[6-(2-methoxy-phenyl)-pyrimidin-4-ylcarbamoyl]-
pyrrolidine-2-carboxylic acid (Compound 19A)

\ o
o) N’//\T\I o~
LIX XXIV
Vo
0
PSS oSG S8
N N’J\’//J\© N7 NN
B H
LX

Compound 1A

e

Step 1:

Phenyl chloroformate (0.20 g , 1.3 mmol) was added dropwise to a solution of 6-(2-
methoxy-phenyl)-pyrimidin-4-ylamine (0.26 g, 1.3 mmol) and DIPEA (0.33 g, 2.6 mmol)
in dry dichloromethane (10 ml) at —=78°C and the mixture was allowed to stir overnight at
room temperature. Then dichloromethane was evaporated, dry 1,4-dioxane and proline
methyl ester hydrochloride (0.26 g, 1.3 mmol) and DIPEA (0.33 g, 2.6 mmol) were
added and the mixture was heated overnight at 70°C. The solvent was evaporated and
the crude product was extracted with ethyl acetate (2 x 100 ml). The combined organic
phases were washed with water (2 x 50 mi) and brine, dried over anhydrous sodium
sulfate and concentrated in a vaccum rotavapour. The residue was purified by silicagel
column chromatography (eluent: 70 % ethyl acetate/hexane) leading to 1-[6-(2-
methoxy-phenyl)-pyrimidin-4-ylcarbamoyl]-pyrrolidine-2-carboxylic acid methyl ester.
Yield: 500 mg, ~ quantitative.
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Step 2:

To a solution of 1-[6-(2-methoxy-phenyl)-pyrimidin-4-ylcarbamoyl]-pyrrolidine-2-
carboxylic acid methy! ester (LX) (500 mg, 1.40 mmol) in a mixture of THF and water
(1:1) was added a solution of LIOH (0.118 g, 2.80 mmol) in water at ice bath
temperature over 10 min and then allowed to stir for two hours at room temperature.
THF was evaporated and the aqueous solution was acidified with 2N HCI. This aqueous
phase was then extracted with ethy! acetate (2 x 100 ml), the combined organic phases
were washed with water, and brine, dried over anhydrous sodium sulfate and
concentrated in a vacuum rotavapor to afford 1-[6-(2-methoxy-phenyl)-pyrimidin-4-
ylcarbamoyl]-pyrrolidine-2-carboxylic acid as a white solid. Yield: 210 mg, 43.8%.

MS: m/z = 343 (M+1).

1H NMR (500 MHz, DMSO-ds) 5 = 1.91-1.99 (3H, m), 2.19 (1H, m), 365-3.56 (2H, m),
3.84 (3H, s), 4.04-4.03 (1H, m), 7.10-7.07 (1H, m), 7.18 (1H, d, J=8.35 Hz), 7.49-7 .46
(1H, m), 7.81 (1H, d, J=7.5 Hz), 8.41 (1H, s), 8.82 (1H, s), 9.43 (1H, br. s), 12.25 (1H,
br. s).

Example 20A: Synthesis of 1-acetyl-piperidine-3-carboxylic acid [6-(2-methoxy-
phenyl)-pyrimidin-4-yl]-amide (Compound # 20A)

I hi/\\\N o j)\ i hf/\\\N ot
P [ =
N

Compound # 16A Compound # 20A

Piperidine-3-carboxylic acid [6-(2-methoxy-phenyl)-pyrimidin-4-yl]-amide (compound #
16A) (110 mg, 0.352 mmol) was dissolved in 5 ml of anhydrous dichloromethane,
cooled to 0 °C and 4-N,N-dimethylaminopyridine (30 mg, 0.70 mmol) and acetic
anhydride (54 mg, 0.53 mmol) were added simultaneously. The reaction mixture was
stirred for 3 hours at room temperature, treated with crushed ice and partitioned
between water and dichloromethane. The organic layer was separated, dried over
sodium sulfate and concentrated to provide 1-acetyl-piperidine-3-carboxylic acid [6-(2-
methoxy-phenyl)-pyrimidin-4-yl]-amide (compound # 20A) (105 mg, 84.13 %).

MS: m/z = 356.1 (M+1).
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'H NMR (DMSO-ds) & = 11.0 (1H, s), 8.95 (1H, s), 8.69 (1H, 2s), 7.88 (1H, d, J = 10
Hz), 7.48 (1H, t), 7.20 (1H d, J = 10 Hz), 7.09 (1H, t), 4.36 (1H, m), 3.92 (3H, s), 3.06-
2.56 (5H, m), 2.08-1.32 (7H, m).

Example 21A: Synthesis of 1-methanesulfonyl-piperidine-3-carboxylic acid [6-(2-
methoxy-phenyl)-pyrimidin-4-yl]-amide (Compound # 21A)

C
o NN ot o o o NN ot
P N P
| — Pl N
HN N N H

Compound # 16A Compound # 21A

Piperidine-3-carboxylic acid [6-(2-methoxy-phenyl)-pyrimidin-4-yl]-amide (compound #
16A) (110 mg, 0.352 mmol) was dissolved in 5 mL of anhydrous dichloromethane,
cooled to 0°C and triethyl amine (13.0 g, 15.5 mmol) and methane sulfonyl chioride (60
mg, 0.53 mmol) were added simultaneously. The mixture was stirred for two hours at
room temperature, treated with crushed ice and partitioned with between water and
dichloromethane. The organic layer was separated, dried over sodium sulfate and
concentrated to provide 1-methanesulfonyl-piperidine-3-carboxylic acid [6-(2-methoxy-
phenyl)-pyrimidin-4-yl]-amide (compound # 21A) (90 mg, 80.3 %).

MS: m/z = 391.46 (M+1).

'H NMR: (DMSO-dg) & = 11.2 (1H, s), 8.94 (1H, s), 8.67 (1H, 1), 7.88 (1H, d, J = 10 Hz),
7.48 (1H,t), 7.20 (1H, d, J = 10 Hz), 7.07 (1H, t), 3.88 (3H, s), 3.72 (1H, m), 3.60-3.02
(2H, m), 2.98 (3H, s), 2.96-2.60 (2H, m), 2.02-1.43 (4H, m).

Example 22A: Synthesis of piperidine-3-carboxylic acid [6-(2-methoxy-phenyl)-2-
methyl-pyrimidin-4-yl]-amide (Compound # 22A)

Step |
CH
J\ o /J\ CH
Ay
NF N (HO)B_x )N\’ IN o]
J\/‘L ¥ | HNT R
HN" ~cl i 2
X000/ X X000V

To a solution of 2-methoxyphenyl boronic acid (X) (1 g, 6.6 mmol) in THF (10 ml) and
water (4 ml) 6-chloro-2-methyl-pyrimidin-4-ylamine (XXXV) (0.947 g, 6.6 mmol) was
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added. Palladium diacetate (0.074 g, 0.3 mmot), triphenylphosphine (0.175 g, 6.6 mmol)
and sodium carbonate (2.06 g, 19.8 mmol) were added to the mixture at 0°C. The
reaction mixture was stirred overnight at room temperature and the reaction monitored
by TLC. After completion of the reaction, the reaction mixture was concentrated under
reduced pressure and the residue was extracted with ethyl acetate and water. The
organic layer was separated, washed with brine, dried over sodium sulfate and
concentrated. The obtained crude residue was purified by silica gel column
chromatography eluting with 25% to 30% ethyl acetate in hexane to provide 0.450 g of
6-(2-methoxy-phenyl)-2-methyl-pyrimidin-4-ylamine (XXXVI).

Step |l
ﬁ o l\ -CH, (: J\\\ ~CH
s e O e e
: ~Cl
L-J‘Nf)} B fT T °)L"CHH 7 “fj
LS., _4 o
XXv X0V 2001

6-(2-Methoxy-phenyl)-2-methyl-pyrimidin-4-ylamine (XXXXVI) (0.111 g, 0.512 mmol) was
taken in 3 ml of dry dichloromethane, DMAP (0.075 g, 0.614 mmoi) and a solution of 3-
chlorocarbonyl-piperidine-1-carboxylic acid benzyl ester (XXV) (0.155 g, 0.563 mmol) in
dichloromethane (1 ml) were added dropwise at room temperature and the reaction
mixture was stirred for 3 hours. Then water was added to the reaction mixture followed
by extraction with dichloromethane. The organic layer was separated, dried over
anhydrous sodium sulfate and concentrated to provide 0.270 g of 3-[6-(2-methoxy-
phenyl)-2-methyl-pyrimidin-4-ylcarbamoyl]-piperidine-1-carboxylic acid benzyl ester
(XXXVII).

Step V

MG — AT

X007 Compound # 22A
3-[6-(2-Methoxy-phenyl)-2-methyl-pyrimidin-4-ylcarbamoyl]-piperidine-1-carboxylic acid
benzyl ester (XXXVII) (0.270 g, 0.586 mmol) was taken in methanol (5 ml) to which 10
% Pd(OH). (0.125 g) was added and the mixture was stirred overnight under an
atmosphere of hydrogen. The reaction was monitored by TLC. After completion, the

reaction mixture was filtered through a celite bed and concentrated to get a viscous oil
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which was stirred in ether to precipitate a white solid. Filtration provided 0.160 g of
piperidine-3-carboxylic  acid  [6-(2-methoxy-phenyl)-2-methyl-pyrimidin-4-yl]-amide
(compound # 22A).

MS: m/z = 327 (M+1).

"H NMR (400 MHz, DMSO-dg) 8 = 1.5-1.6 (m, 2H); 1.7-1.9 (m, 2H ); 2.0-2.1 (m, 2H); 2.5
(s, 3H);2.8-3.0 (t, 1H); 3.0-3.1 (m, 2H); 3.1-3.2 (d, 2H); 3.1-3.2 (d, 2H); 3.8 (s, 3H); 7.0-
7.1 (m, 1H), 7.1-7.2 (m, 1H); 7.4-7.5 (m, 1H ); 7.8-7.9 (m, 1H); 8.5 (s, 1H); 8.8 (bs, 2H);
11.0 (s, 1H). !

Melting point: 229 — 230°C

Example 23A: Synthesis of 1-[6-(2-methoxy-phenyl)-pyrimidin-4-yl]-3-piperidin-3-
vl-urea hydrochloride (Compound # 23A)

Step |
CH -~ CH
/“\ N "N o
N=" I
)\)\ + (HOLS CI/J\/L =
cl \ |
T
20XV XK

To a 250 ml round bottomed flask was added 4,6-dichloropyrimidine (2.67 g, 17.95
mmol), 2-methoxyphenyl boronic acid (3.00 g, 19.7 mmol), acetonitrite (50 ml) and
sodium carbonate (2.95 g, 26.9 mmol). The mixture was sparged with nitrogen for 15
minutes, Pd(PPhs)s (0.48 g, 0.41 mmol) was then added, and the resulting yellow
mixture was heated under an atmosphere of nitrogen at 80°C for 48 hours. After
cooling, the solution was diluted with aqueous NaHCO; and extracted with
dichloromethane. The combined organic extracts were dried over sodium sulfate,
filtered and concentrated in vacuum. Purification of the residue by silica gel
chromatography (2 to 5% ethyl acetate/hexane) afforded 4-chloro-8-(2-methoxy-
phenyl)-pyrimidine as a white solid. Yield: 2.5 g

MS: m/z = 221 (M+1).

'H NMR (500 MHz, DMSO-ds) 8 = 3.95 (3H, s), 7.03 (1H, d, J=8.5 Hz), 7.12-7.09 (1H,
m), 7.49-7.46 (2H, m), 8.09-8.06 (1H, m), 9.02 (1H, s).

Step Il '
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25% ammonia solution (10 ml) was added fo a solution of 4-chloro-6-(2-methoxy-
phenyl)-pyrimidine (2 g, 9.06 mmol) in 1,4-dioxane (10 ml) and the mixture was heated
in a sealed tube at 110°C for 8 hours with continuous stirring. The reaction mixture was
allowed to cool to room temperature, concentrated under reduced pressure and
extracted with ethyl acetate. The combined organic extracts were dried over sodium
sulfate, filtered and concentrated under vacuum to give 6-(2-methoxy-phenyl)-pyrimidin-
4-ylamine as a white solid. Yield: 1.6g, 87.9%.

MS: m/z = 202 (M+1).

"H NMR (500 MHz, DMSO-dg) 5 = 3.85 (3H, s), 6.81 (2H, br. s), 7.06-7.01 (2H, m), 7.14
(1H, d, J=8.2 Hz), 7.43-7.40 (1H, m), 7.85 (1H, d, J=7.4 Hz), 8.41 (1H, s).

Step Il

N/N -

Sew
H,N \\/11 ~0 ﬁ \JU
XL
To a mixture of 6-(2-methoxy-phenyl)-pyrimidin-4-ylamine (XXIV) (1.0 g, 4.9 mmol ) and
potassium carbonate (4.0 g, 29 mmol) in 2-butanone (10 ml), chloroethylformate (0.50
ml, 4.9 mmol) was added and the mixture was refluxed for 3 hours at 80°C. The
reaction was monitored by TLC. After completion of the reaction, water was added and
the mixture was extracted with ethyl acetate. The organic layer was separated, dried
over anhydrous sodium sulfate and concentrated to provide 0.60 g of [6-(2-methoxy-

phenyl)-pyrimidin-4-yl]-carbamic acid ethyl ester (XL).

Step IV
BocN(j\ J\ - \Cj

pAll]

N%

BocN )_]\ o

A mixture of [6-(2-methoxy-phenyl)-pyrimidin-4-yl]-carbamic acid ethy! ester (XL) (0.32
g, 1.1 mmol), 3-amino-piperidine-1-carboxylic acid tert-butyl ester (XLI) (0.23 g, 1.1
mmol) and toluene (4 ml) was subjected to microwave conditions at 120°C and 100 psi

pressure for 10 min. The reaction was monitored by TLC. After completion of the
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reaction, water was added and the mixture was extracted with ethyl acetate. The
organic layer was separated, dried over anhydrous sodium sulfate and concentrated to
provide 040 g of 3-{3-[6-(2-methoxy-phenyl)-pyrimidin-4-yl]-ureido}-piperidine-1-
carboxylic acid tert-buty! ester (XLII).
Step V
—~ ~CH,

wi LI H@\”/‘u’m g

H H H

x HC!
XL Compound # 23A

Ethereal HCI (2 ml) was added to a solution of 3-{3-[6-(2-methoxy-phenyl)-pyrimidin-4-
yl]-ureido}-piperidine-1-carboxylic acid tert-butyl ester (XLII) (0.20 g, 0.47 mmol} in dry
dichloromethane (2 ml} and the mixture was stirred for 2 hours at room temperature.
The reaction was monitored by TLC. After completion, the solvent was removed from
the reaction mixture to provide 0.20 g of 1-[6-(2-methoxy-phenyl}-pyrimidin-4-yl}-3-
piperidin-3-yl-urea hydrochloride (compound # 23A).

MS: m/z = 328 (M+1).

'H NMR (400 MHz, DMSO-ds) 5 = 1.1-1.2 (m, 1H); 1.6-1.7 (m, 2H); 1.9-2.1 (m, 2H); 2.9-
3.1 (m, 2H); 3.2-3.3 (m, 2H); 4.0 (s, 3H); 7.0-7.1 (m, 1H); 7.1-7.2 (m, 1H); 7.4-7.5 (m,
1H); 7.8-7.9 (m, 1H); 8.19 (d, 1H); 8.2 (s, 1H); 8.8 (s, br., 1H); 8.9 (s, 1H); 10.0 (s, 1H).

Example 24A: Synthesis of 1-[6-(2-methoxy-phenyl)-pyrimidin-4-yl]-3-piperidin-4-
yl-urea hydrochloride (Compound # 24A)

Step |I:
s .CH . P CH,
0O NN o7 7%F BocN 0O NN o7 %
N
BocN | /L [
|\J\ + EtOJJ\N o o ! —_ L NJ\N/R\ P
NH, H . H H o
XL XL XLIV

A mixture of [6-(2-methoxy-pheny!)-pyrimidin-4-yl]-carbamic acid ethyl ester (XL) (0.30
g, 1.1 mmol), 4-amino-piperidine-1-carboxylic acid tert-butyl ester (0.23 g, 1.1 mmol)
and toluene (4 ml} was subjected to microwave conditions at 120°C and 100 psi
pressure for 10 minutes. The reaction was monitored by TLC. After completion of the
reaction, water was added and the mixture was extracted with ethyl acetate. The
organic layer was separated, dried over anhydrous sodium sulfate and concentrated to
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provide 0.250 g of 4-{3-[6-(2-methoxy-phenyl)-pyrimidin-4-yl]-ureido}-piperidine-1-
carboxylic acid tert-butyl ester (XLIV).

Step i
BocN” 0 N%\JN o % HN/AW 0 N//\‘N o~
l\/ NJ\NJ.\\\‘/ L — K/\N/”\ )\/
H H [ N
S
x HCI
XLV Compound # 24A

To a solution of 4-{3-[6-(2-methoxy-phenyl)-pyrimidin-4-yl]-ureido}-piperidine-1-
carboxylic acid tert-butyl ester (XLIV) (0.250 g, 0.585 mmol) in dry dichloromethane (2
ml) ethereal HCI (2 ml) was added and the mixture was stirred for 2 hours at room
temperature. The reaction was monitored by TLC. After completion, the solvent was
removed from the reaction mixture to provide 0.20 g of 1-[6-(2-methoxy-phenyl)-
pyrimidin-4-y[]-3-piperidin-4-yi-urea hydrochloride (Compound # 24A).

MS: m/z = 328 (M+1).

"H NMR (400 MHz, DMSO-dg) 8 = 1.1-1.2 (m, 1H); 1.5-1.7 (m, 2H); 1.9-2.0 (m, 2H); 2.9-
3.1 (m, 2H); 3.2-3.3 {m, 2H); 3.9 (s, 3H); 7.0-7.1 (m, 1H); 7.1-7.2 (m, 1H); 7.4-7.5(m,
1H); 7.8-7.9 (m, 2H); 8.0-8.1 (m, 1H); 8.2 (s, 1H); 8.5 (bs, 1H); 8.7 (bs, 1H); 8.8 (s, TH);
9.6 (s, 1H).

Example 25A: Synthesis of N-[6-(2-methoxy-phenyl)-pyrimidin-4-yl]-2,2-dimethyl-
propionamide (Compound #25A)

o) Nf\ln o~

- /I‘LN R 2
H k |

T

XLV XA Compound # 25A

N

e w I

To a solution of 6-{2-methoxy-phenyl)-pyrimidin-4-ylamine (XXIV) (0.15 g, 0.74 mmol) in
THF (10 ml) was added NEt; (0.210 ml, 1.49 mmol) under an atmosphere of nitrogen at
ice bath temperature, followed by trimethyl acetyl chioride (XLV) (0.819 mmol) at the
same temperature. The reaction mixture was stirred for 1 hour at 0°C, then it was
brought to room temperature and stirred for another hour. After completion of the
reaction, the solvent was removed under reduced pressure. The crude reaction product
was taken in ethyl acetate (50 ml) and washed with water (2 x 20 ml). The organic layer
was separated, washed with brine, dried over anhydrous sodium sulfate and
concentrated to dryness at reduced pressure to give crude product which was further
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purified by column chromatography over silica gel (20% ethylacetate/hexane) to yield N-
[6-(2-methoxy-phenyl)-pyrimidin-4-yl]-2,2-dimethyl-propionamide. Yield: 106 mg, 50%.

Example 26A: Synthesis of N-[6-(2-methoxy-phenyl)-pyrimidin-4-yl]-2-phenyl-
acetamide (compound # 26A)

NP N - AN -~

XLvl XXV Compound # 26A |

To a solution of 6-(2-methoxy-phenyl}-pyrimidin-4-ylamine (XXIV) (0.15 g, 0.74 mmol) in
THF (10 ml) was added NEtz (0.210 ml, 1.49 mmol} under an atmosphere of nitrogen at
ice bath temperature, followed by phenyl acetyl chloride (XLVI) (0.819 mmol) at the
same temperature. The reaction mixture was stirred for 1 hour at 0°C and then brought
to room temperature and stirred for another hour. Usual work up as described above
followed by column chromatographic purification over silica gel (30% ethyl
acetate/hexane) vyielded N-[6-(2-methoxy-phenyl)-pyrimidin-4-yl}-2-phenyl-acetamide.
Yield: 756 mg, 30%.

Example 27A: Synthesis of N-[6-(2-methoxy-phenyl)-pyrimidin-4-yl]-benzamide
compound # 27A)

[0}

NN O
¢l
+ Hﬁ% _

XLl XXV

Caompound # 27A
XLV

To a solution of 6-(2-methoxy-phenyl)-pyrimidin-4-ytamine (XX1V) (0.15 g, 0.74 mmol) in
THF {10 mi) was added NEt3 (0.210 ml, 1.49 mmol) under an atmosphere of nitrogen at
ice bath temperature, followed by benzoyl chloride (XLVII) (0.819 mmol) at the same
temperature. The reaction mixture was stirred for 1 hour at 0°C and then brought to
room temperature and stirred for another hour. Usual work up as described above

followed by column chromatographic purification over silica gel (20%
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ethylacetate/hexane) yielded N-benzoyl-N-[6-(2-methoxy-phenyl)-pyrimidin-4-yl]-
benzamide (XLVIII). Yield: 122 mg, 40%.

1 N aqueous NaOH (2 equiv.) was added slowly to a mixture of the obtained N-benzoy!-
N-[6-(2-methoxy-phenyl)-pyrimidin-4-yi]-benzamide and 2 ml of water-methanol at ice
bath temperature.

The reaction was completed within 10 minutes, as monitored by TLC. The solvent was
removed and the residue was taken in dichloromethane (50 ml) and washed with water
(2 x 20 ml), and then with brine. The combined organic layers were dried over
anhydrous sodium sulfate, then concentrated to dryness to give crude product, which
was further purified by column chromatography over silica gel using 20 ethyl
acetate/hexane providing N-[68-(2-methoxy-phenyl)-pyrimidin-4-yi]-benzamide. Yield:
45,5 mg, 50%.

Example 28A: Synthesis of 6-oxo-piperidine-3-carboxylic acid [6-(2-methoxy-
phenyl)-pyrimidin-4-yl]-amide (compound # 28A)

fons **@ Peanat

XLIX Compound # 28A

To a solution of 6-oxo-piperidine-3-carboxylic acid (XLIX) (0.22 g, 1.5 mmol) in dry DMF
(10 ml) was added HBTU (1.13 g, 2.98 mmol) and DIPEA (0.40 ml , 2.3 mmol) under ice
cooled condition, and then it was allowed to stir at room temperature for 45 minutes. To
this reaction mixture was added 6-(2-methoxy-phenyl)-pyrimidin-4-ylamine (XXIV) (0.30
g, 1.5 mmol) in dry DMF dropwise at ice bath temperature. The reaction mixture was
then heated for 4 hours at 120°C. After completion of the reaction, it was cooled and
DMF was evaporated completely. The residue was dissolved in ethyl acetate (30 ml),
washed with water (2 x 15 ml) and brine, dried over anhydrous sodium sulfate and
evaporated under reduced pressure. Final purification was achieved by flash column
chromatography using silica gel (10% methanol/dichloromethane) to give 6-oxo-
piperidine-3-carboxylic acid [6-(2-methoxy-phenyl)-pyrimidin-4-ylJ-amide. Yield: 78.2
mg, 17%.
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Example 29A: Synthesis of 1-(2-dimethylamino-ethyl)-3-[6-(2-methoxy-phenyl)-
pyrimidin-4-yl]-urea (compound # 29A)

,L\,\NH2+ U\@ . N\/\)L%

Compound # 20A
To a solution of 6-(2-methoxy-phenyl)-pyrimidin-4-ylamine (XXIV) (0.400 g, 1.98 mmol)
and DIPEA (0.300 g, 2.38 mmol) in dry dichloromethane (10 mi) was added phenyl
chloroformate (0.370 g, 1.98 mmol) dropwise at -78°C. The reac';tion mixture was then
allowed to stir for 16 hours at room temperature. Dichloromethane was evaporated and
the residue was dissolved in 1,4-dioxane (15 ml). N,N-dimethylethylenediamine (L)
(0.160 g, 1.98 mmol) was added and the mixture was refluxed for 14 hours. The solvent
was evaporated and the crude product was re-dissolved in ethyl acetate, washed with
water (2 x 50 mi) and brine, dried over anhydrous sodium sulfate and concentrated
under reduced pressure. The obtained crude solid product was further purified by silica
gel column chromatography (15% methanol/dichloromethane) vielding 1-(2-
dimethylamino-ethyl)-3-[6-(2-methoxy-phenyl)-pyrimidin-4-yl]-urea. Yield: 293 mg, 47%.

Example 30A: Synthesis of (3-{3-[6-(2-methoxy-phenyl)-pyrimidin-4-yl]-ureido}-
phenyl)-acetic acid (Compound 30A)

NN o7 PN -

o # )\ | 0 O NN O

AL ) T GRS
HO NH; o N" N | ~

LXI XXV
Compound 30A

Phenyl chloroformate (0.15 g, 99 mmol) was added dropwise to a solution of 6-(2-
methoxy-phenyl)-pyrimidin-4-ylamine (XXIV) (0.20 g, 0.99 mmol) and DIPEA (0.250 g,
1.98 mmol) in dry dichloromethane (10 ml) at -78°C and the mixture was allowed to stir
overnight at room temperature. Then dichloromethane was evaporated, dry 1,4-dioxane
and (3-amino-phenyl)-acetic acid (0.15 g, 0.99 mmol) were added and the mixture was
heated overnight at 70°C. The solvent was evaporated and the crude product was
extracted with ethyl acetate (2 x 100 ml). The combined organic phases were washed
with water (2 x 50 ml) and by brine, dried over anhydrous sodium sulfate and
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concentrated in a vaccum rotavapor. The residue was washed with ether to give (3-{3-
[6-(2-methoxy-phenyl)-pyrimidin-4-yl]-ureido}-pheny!)-acetic acid as a coloured solid.
MS: m/z = 379 (M+1).

1H NMR (500 MHz, DMSO-dg) & 3.57 (2H, s), 3.90 (3H, s), 6.96 (1H, d, J=7.5 Hz), 7.11
(1H, d, J=7.5 Hz), 7.21(1H, d, J=8 Hz), 7.20 (1H, d, J=8 Hz), 7.45-7.43 (1H, s), 7.50
(1H,d, J=6.5 Hz), 7.94 (1H, d, J=3 Hz), 8.23 (1H, s), 8.88 (1H, s), 9.82 (1H, br. s), 10.21
(1H, br.s), 12.34 (1H, br. s).

Example 31A: Synthesis of {3-[6-(2-methoxy-phenyl)-pyrimidin-4-yl]-ureido}-acetic
acid (Compound 31A)

EtoY\ )x\\\)\ & —_—
o) - ﬂ
t XXV
o) NN
ElO J\ L

I o~ )L A
D e A

Compound 31A
Step 1.
Phenyl chloroformate (0.370 g, 1.98 mmol) was added dropwise to a solution of 6-(2-
methoxy-phenyl)-pyrimidin-4-ylamine (XXIV) (0.25 g, 1.2 mmol) and DIPEA (0.31 g, 2.4
mmol) in dichloromethane (10 mi) at -78°C and the mixture was allowed to stir overnight
at room temperature. Then dichloromethane was evaporated, dry 1,4-dioxane and
glycine ethyl ester hydrochioride (0.17 g, 1.2 mmol) and DIPEA (0.31 g , 2.4 mmol)
were added and the mixture was heated overnight at 70°C. The solvent was evaporated
and the crude product was extracted with ethy! acetate (2 x 100 ml). The ethy! acetate
phase was washed with water (2 x 50 ml) and brine, dried over anhydrous sodium
sulfate and concentrated in a vacuum rotavapor. The residue was purified by silica gel
column chromatography (eluent: 70% ethyl acetate/hexane) giving {3-[6-(2-methoxy-
phenyl)-pyrimidin-4-ylj-ureido}-acetic acid ethy! ester. Yield: 190 mg, 47.8%.
Step 2:
To a solution of {3-[6-(2-methoxy-phenyl)-pyrimidin-4-yl]-ureido}-acetic acid ethyl ester
(L) (190 mg, 0.57 mmol) in a mixture of THF and water (1:1) was added LiOH (50.0

mg, 1.12 mmol) solution in water at ice bath temperature over 10 min and the mixture
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was then allowed to stir for 2 hours. THF was evaporated and the agueous solution was
acidified with 2N HCI. This aqueous phase was then extracted with ethyl acetate (2 x
100 ml). The organic phases were separated, combined, washed with water and brine,
dried over anhydrous sodium sulfate and concentrated in a vacuum rotavapor to afford
{3-[6-(2-methoxy-phenyl)-pyrimidin-4-yl]-ureido}-acetic acid as a white solid. Yield: 184
mg, ~ quantitative.

MS: m/z = 303 (M+1).

1H NMR (600 MHz, DMSO-dg) & = 3.73 (3H, s), 3.91 (2H, s), 7.12-7.10 (1H, m), 7.21
(1H, d, J=8 Hz), 7.54-7.51 (1H, m), 7.86 (1H, d, J=7.5 Hz), 8.18 (2H, m), 8.21 (1H, br.
s), 8.87 (1H, br. s), 10.28 (1H, br. s). |

Example 32A: Synthesis of 2-{3-[6-(2-methoxy-phenyl)-pyrimidin-4-yl]-ureido}-
propionic acid (Compound 32A)

NE N o7
EtO + o .
NH, TS
0

Lm XXV
o Ny o7 o NN o7
EDW/L Pl HOTH\NJJ\N LAA
N K H H f
] 0] -
LIV Compound 324
Step 1:

Phenyl chloroformate (0.21 g , 1.4 mmol) was added dropwise to a solution of 6-(2-
methoxy-phenyl)-pyrimidin-4-yiamine (XXIV) (0.28 g, 1.4 mmol) and DIPEA (0.35 g, 2.8
mmol) in dry dichloromethane (10 ml) at -78°C and the mixture was allowed to stir
overnight at room temperature. Then dichloromethane was evaporated, dry 1,4-dioxane
and alanine ethyl ester hydrochloride (0.21 g, 1.4 mmol) and DIPEA (0.35g , 2.8 mmol)
were added and the mixture was heated at 70°C for overnight. The solvent was
evaporated and the crude product was extracted with ethyl acetate (2 x 100 ml). The
combined organic phases were washed with water (2 x 50 ml) and brine, dried over
anhydrous sodium sulfate and concentrated in a vaccum rotavapor. The residue was
purified by silica gel column chromatography (eluent: 45% ethyl acetate/hexane) ieading
to 2-{3-[6-(2-methoxy-phenyl)-pyrimidin-4-yl]-ureido}-propionic acid ethyl ester. Yield:
470 mg, 97.2%.
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Step 2:

To a solution of 2-{3-[6-(2-methoxy-phenyl)-pyrimidin-4-yl]-ureido}-propionic acid ethyl
ester (LIV) (470 mg, 1.4 mmol) in a mixture of THF and water (1:1) was added a
solution of LiOH (0.11 g , 2.7 mmol ) in water at ice bath temperature over 30 min and
then allowed to stir for 2 hours. THF was evaporated and the aqg. solution was acidified
with 2N HCI. This ag. phase was then extracted with ethyl acetate (2 x 100 ml), the
separated and combined organic phases were washed with water and brine, dried over
anhydrous sodium sulfate and concentrated in a vacuum rotavapor to afford 2-{3-[6-(2-
methoxy-phenyl}-pyrimidin-4-ylj-ureido}-propionic acid (compound # 32A) as a white
solid. Yield: 223 mg, 50.4%.

MS: m/z = 317 (M+1).

1H NMR (500 MHz, DMSO-dg) 6 = 1.38-1.37 (3H, d, J=6.5 Hz), 3.87 (3H, s), 4.29-4.26
(1H, m), 7.10 (1H, d, J=7.5 Hz), 7.19 (1H, d, J=7.5 Hz), 7.48 (1H, s), 7.92 (1H, m),
8.11(1H, s), 8.27 (1H, br. s), 8.80 (1H, s), 9.74 (1H, s), 12.80 (1H, br. s).

Example 33A: Synthesis of 2-{3-[6-(2-methoxy-phenyl)-pyrimidin-4-yl]-ureido}-2-
methyl-propionic acid (Compound 33A)

N’/;\[N i/
Et0 —
\'%(‘NHZ T OHN = = I
0 o
Lv XXV

1T s SIS

EO A,/ HO PN S

%H N | TN N s

O i o] o
LvI Compound 33A

Step 1:

Phenyl chloroformate (0.21 g, 1.4 mmol) was added dropwise to a solution of 6-(2-
methoxy-phenyl)-pyrimidin-4-ylamine (XXIV) (0.28 g, 1.4 mmol) and DIPEA (0.36 g, 2.8
mmol) in dry dichloromethane (10 ml) at -78°C and the mixture was allowed to stir
overnight at room temperature. Then dichloromethane was evaporated, dry 1,4-dioxane
and 2-amino-2-methyl-propionic acid ethyl ester (0.17 g, 1.2 mmol) and DIPEA (0.36 g,
2.8 mmol) were added and the mixture was heated overnight at 70°C. The solvent was
evaporated and the crude product was extracted with ethyl acetate (2 x 100 ml). The

combined organic phases were washed with water (2 x 50 ml) and brine, dried over



1.05 52 104 0.74 107 105 1.19 92 106 0.95 38 107 0.79 33 108
0.91 79 109 0.64 32 110 0.37

10

15

20

25

WO 2009/047359 PCT/EP2008/063715

176

anhydrous sodium sulfate and concentrated in a vaccum rotavapor. The residue was
purified by silica gel column chromatography (eluent: 30% ethyl acetate/hexane) leading
to 2-{3-[6-(2-methoxy-phenyl)}-pyrimidin-4-yl]-ureido}-2-methyl-propionic acid ethyl ester.
Yield: 370 mg, 73.5%.

Step 2:

To a solution of 2-{3-[6-(2-methoxy-phenyl)-pyrimidin-4-yl}-ureido}-2-methy!-propionic
acid ethyl ester (LVI) (370 mg, 1.03 mmol) in a mixture of THF and water (1:1) was
added a solution of LIOH (87.0 mg, 2.06 mmol) in water at ice bath temperature over 10
min and then allowed to stir for two hours at room temperature. THF was evaporated
and the aqueous solution was acidified with 2N HCI. This aqueous phase was then
extracted with ethy| acetate (2 x 100 ml), the combined organic phases were washed
with water and brine, dried over anhydrous sodium sulfate and concentrated in a
vaccum rotavapor to afford 2-{3-[6-(2-methoxy-phenyl}-pyrimidin-4-yl]-ureido}-2-methyl-
propionic acid as a white solid. Yield: 235 mg, 69.1%.

MS: m/z = 331 (M+1).

1H NMR (500 MHz, DMSO-dg) 5 1.48 (6H, s), 3.87 (3H, s), 7.10-7.04 (1H, m), 7.18 (1H,
d, J=8 Hz), 7.5-7.46 (1H, m), 7.90 (1H, d, 7.5Hz), 8.04 (1H, s), 8.37 (1H, br. s), 8.78
(1H, s), 9.62 (1H, br. s), 12.50 (1H, br. s).

Example 34A: Synthesis of {3-[6-(2-methoxy-phenyl)-pyrimidin-4-yl]-1-methyl-

ureido}-acetic acid (Compound 34A)

N/\]N o~
\r'\N/ TN T
H
(8]

LVl XXV
0 I\i/‘w\\N O/ )OL f\ll/\\N O/
—  +~ HO
Etoj-]/\N)kN F Y\N N =
}ooH | H
o O
LVIII Compound 34A
Step 1:

Phenyl chloroformate (0.21g , 1.4 mmol) was added dropwise to a solution of 6-(2-
methoxy-phenyl)-pyrimidin-4-ylamine (XXIV) (0.28 g, 1.4 mmol) and DIPEA (0.35 g, 2.8
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mmol) in dry dichloromethane (10 ml) at -78°C and the mixture was allowed to stir
overnight at room temperature. Then dichloromethane was evaporated, dry 1,4-
dioxane, sarcosine ethyl ester hydrochioride (0.213 g, 1.4 mmol) and DIPEA (0.35 g,
2.8 mmol) were added and the mixture was heated overnight at 70°C. The soivent was
evaporated and the crude product was extracted with ethyl acetate (2 x 100 ml). The
combined organic phases were washed with water (2 x 50 ml) and brine, dried over
anhydrous sodium sulfate and concentrated in a vaccum rotavapor. The residue was
purified by silica gel column chromatography (eluent: 70% ethyl acetate/hexane) leading
to {3-[6-(2-methoxy-phenyl)-pyrimidin-4-yl]-1-methyl-ureido}-acetic acid ethyl ester.
Yield: 217 mg, 44.9%.

Step 2:

To a solution of {3-[6-(2-methoxy-phenyl)-pyrimidin-4-yl]-1-methyl-ureido}-acetic acid
ethyl ester (LVIII) (370 mg, 1.03 mmol) in a mixture of THF and water (1:1) was added a
solution of LiOH (87.0 mg, 2.06 mmol) in water at ice bath temperature over 10 min and
then allowed to stir for two hours at room temperature. THF was evaporated and the
aqueous solution was acidified with 2N HCI. This aqueous phase was then extracted
with ethyl acetate (2 x 100 ml), the combined organic phases were washed with water
and brine, dried over anhydrous sodium sulfate and concentrated in a vacuum
rotavapor to give {3-[6-(2-methoxy-phenyl)-pyrimidin-4-yl]-1-methyl-ureido}-acetic acid
as a brown coloured solid. Yield: 34 mg, 10.4%.

MS: m/z = 317 (M+1).

1H NMR (500 MHz, DMSO-dg) & = 3.03 (3H, s), 3.85 (3H, s), 4.11 (2H, s), 7.10-7.07
(1H, s), 7.18 (1H, d, J=8 Hz), 7.49-7.76 (1H, m), 7.82 (1H, d, J=6.5Hz), 8.36 (1H, s),
8.82 (1H, 8), 9.57 (1H, br. s), 12.70 (1H, br. s).

Biological Examples

Biological Example 1

I. Behavioral animal models for the analysis of inflammatory and neuropathic pain
Several animal models for the analysis of inflammatory and neuropathic pain are
known. Said models share the common feature that after e.g., induction of a nerve

lesion (e.g., spared nerve injury, SNI}) or after exposing experimental animals to a
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noxious stimulus (e.g., injection of formalin or carrageenan), the signs of pain as
induced by said interventions are measured by quantifiable behavioral components
such as, e.g., paw withdrawal threshold to mechanical stimuiation with von Frey hairs
(or to thermal stimulation using a laser source or licking behaviour). These reactions are
interpreted as being equivalent to mechanical and thermal allodynia (hypersensitivity to
mechanical stimuli) or hyperalgesia in humans.

The spared nerve injury model (SNI model, as developed by Decosterd and Woolf
(2000), see Figure 1) is characterized by the induction of clinically relevant nerve
lesions and after surgical intervention, subsequent behavioral experiments (e.g., von
Frey Assay). Said mode! constitutes a common nerve injury mode! which consists of
ligation and section of two branches of the sciatic nerve (namely tibial and common
peroneal nerves) leaving the sural nerve intact. The SNI model results in early (less
than 24 hours), prolonged and substantial changes in mechanical and cold sensitivity
that closely mimic the features of clinical neuropathic pain. Animais with these types of
nerve injury have been shown to develop abnormal pain sensations and hypersensitivity
to mechanical stimuli (allodynia) similar to those reported by neuropathic pain patients.
Alternatively, the formalin assay in mice is a valid and reliable behavioral model of
nociception in inflammatory and neuropathic pain. It is sensitive to various classes of
analgesic drugs (Hunskaar S, Hole K, Pain. 1987 Jul;30(1):103-14.) The noxious
stimulus consists of an injection of 10 i diluted formalin (2% in saline) under the skin of
the dorsal surface of the left hindpaw (subcutaneous or interplantar into the left
hindpaw). The response is licking and flinching of the injected paw.

For the carrageenan assay a subcutaneous injection of 25 pl of 1% carrageenan (in
saline) into a single hind paw (ipsi-lateral paw) of mice is applied. Subsequent
inflammation results in long lasting swelling and hypersensitivity (against mechanical
and thermal stimuli) of the paw. The carrageenan assay is a standard laboratory assay
used to predict anti-inflammatory activity of test compounds. Paw edema
measurements and Hargreaves Assay (withdrawal of paws due to thermal stimulation
via a light source) are used for read out.

Regarding the present invention, the effect of administration of cyclin-dependent kinase
(CDK)-inhibiting compounds according to Formula | on the development of inflammatory
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and neuropathic pain is assayed in a SNI model, in a carrageenan and in a formalin

assay. The experimental procedure and results are described in detail below.

Biological Example 2
A. Spared nerve injury (SNI) — Model of chronic neuropathic pain

As outlined above, the spared nerve injury (SNI) model (see Figure 1) involves a lesion
of two of the three terminal branches of the sciatic nerve (tibial and common peroneal
nerves) of experimental animals, leaving the sural nerve intact. SNI results in
mechanical and thermal allodynia in the non-injured sural nerve skin territory (Decosterd
and Woolf, Pain 2000; 87:149-158. (2) Tsujino et al., Mol. Cel. Neurosci. 2000; 15:170-
182).

1. Induction of spared nerve injury (nerve lesion) in wildtype mice

Wildtype mice (strain C3HeB/FeJ) (age, sex and weight matched) were anesthetized
with Hypnorm (0.315 mg/ml fentanyl citrate + 10 mg/mi fluanisone; Janssen)/Hypnovel
(5 mg/m! midazolam; Roche Applied Sciences)/water at a ratio of 1:1:2 at 4 plfg prior to

surgical preparation.

Subsequently, an incision was made under aseptic precautions in the ipsi-lateral right
hind ieg of all mice just above the level of the knee, exposing the three terminal
branches of the sciatic nerve: the common peroneal, tibial, and sural nerves. The
common peroneal and tibial nerves were ligated tightly with 7/0 silk and sectioned distal
to the ligation removing =2 mm of distal nerve stump. The sural branch remained
untouched during the procedure (denoted herein “SNI ipsi”). The overlying muscle and
skin was sutured, and the animals were allowed to recover and to permit wound
healing. In the same mice the sciatic nerve branches of the contra-lateral left hind leg
were exposed but not lesioned (denoted herein “SNI contra-lateral”). Mice that

underwent spared nerve injury are hereinafter denoted “SNI mice”.
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2. Administration of CDK-inhibiting compounds to SNI mice

After recovery from surgery and wound healing, SNI mice received per oral (p.o.)
injections of CDK-inhibiting compounds. In this example, compound # 716A was
administered. _

30mg/kg of a CDK inhibitor, dissolved in 400 pl of 2 % Hydroxprolylcellulose; 0.25 %
Lactic Acid (85 % solution) was administered via per oral application 30 min prior to von
Frey measurements (mechanical allodynia). As a negative control, the same amount
(400ul) of 2 % Hydroxprolylcellulose; 0.25 % Lactic Acid (85 % soiution) vehicle was
administered by a single per oral application 30 min prior to von Frey measurements.
Injection of inhibitor or vehicle, and subsequent measurements of paw withdrawal
threshold to mechanical stimuiation in von Frey assays were performed at day 107 post
SNI. Reflex nociceptive responses to mechanical stimulation were measured in a von

Frey assay 30 min after each injection.

The effect of administration of CDK inhibitors to SNI mice on the development of

mechanical allodynia was analyzed in a von Frey assay, as described below.

3. Behavioral testing of SNI mice after administration of CDK-inhibiting compounds
(von Frey assay)

Mice that underwent SNI and subsequent administration of the compounds of the
present invention were tested for signs of mechanical allodynia post nerve injury and
post administration in a von Frey assay (Decosterd and Woolf, Pain 2000; 87:149-158).
This assay determines the mechanical threshold upon which a stimulus, which normally
is not painful, is recognized by an animal as uncomfortable or painful. SNI ipsi and SNI

contra baselines, respectively, were established.

Mechanical thresholds of SNI mice were quantified using the up-down method based on
Chaplan et al. {(1994) and Malmberg and Basbaum (1998).

Mice were placed in plexiglass cylinders of about 9.5 cm in diameter, 14 cm high with
four vent holes toward the top and a plexiglass lid. The cylinders were placed on an

elevated mesh surface (7x7mm squares). Prior to the day of testing, the mice were
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acclimated to the testing cylinders for 1-2 hours. On the day of testing the mice were
acclimated to the cylinders for about an hour, wherein the acclimation time depends on
factors such as the strain of the mouse and the number of times they have been tested
previously. In general, testing may begin once the mice are calm and stop exploring the

new environment.

For testing mice, filaments 2.44, 2.83, 3.22, 3.61, 3,84, 4,08, and 4.31 (force range =
0.04 to 2.0 g) were used. The 3.61 mN filament was applied first. Said filament was
gently applied to the plantar surface of one paw, allowed to bend, and held in position
for 2 — 4 seconds. Whenever a positive response to the stimulus (flexion reaction)
occurred the next weaker von Frey hair was applied; whenever a negative response (no
reaction) occurred the next stronger force was applied. The test was continued until the
response to 4 more stimuli after the first change in response had been obtained. The
highest force tested was 4.31. The cut-off threshold was 2g.

The series of scores (i.e, “flexion reaction” and “no reaction”) and the force of the last
filament applied were used to determine the mechanical threshold as described in
Chaplan et al., Journal of Neuroscience Methods. $3(1):55-63, 1994 Jul. The threshold
determined is that to which the animal would be expected to respond to 50% of the

time. Mice were sacrificed after von Frey measurements were accomplished.
4, Effects of administration of compound # 76A on the development of neuropathic
pain

Compound # 76A was administered to SNI mice as described above. Von Frey
measurements were performed as described above. Compound # 16A had a
hypoalgesic effect on SNI mice. Von Frey measurements were performed at ipsi-lateral
and contra-lateral paws of the animals at day 107 after surgery. Animals treated with
compound # 16A displayed a significant increase of threshold values indicating reduced
sensitivity to mechanical stimuli (reduced allodynia). In comparison, animals treated with

vehicle per 0s alone displayed low thresholds indicating high allodynia.
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These findings signify that compound # 16A is effective as a hypoalgesic drug in

modeis of chronic neuropathic pain.

Biological Example 3
Formalin Assay — Model of inflammatory processes/ inflammatory and chronic

neuropathic pain

The formalin assay in mice is a valid and reliable behavioral model of nociception and is
sensitive to various classes of analgesic drugs (Hunskaar S, Hole K, Pain. 1987
Jul;30(1):103-14.) The noxious stimulus is an injection of 10 pl diluted formalin (2% in
saline) subcutaneous or intraplantar into the ieft hind paw. The response is licking and
flinching of the injected paw. The response shows fwo_phases, which reflect different
parts of the inflammatory process (Abbott et ai 1995), an early/acute phase 0-5 min
post-injection, and a late/chronic phase 5-30 min post-injection. The foliowing protocol

describes one possible way to conduct the experiment:

1. Injection of formalin and administration of CDK-inhibiting compound

Age, sex and weight matched wildtype mice (C3HeB/FeJ) are used in this assay. Prior
to formalin injection the animals are randomly subdivided into experimental groups of 10
animals each. Thirty minutes prior to formalin injection, a suitable dose of a CDK
inhibitor dissolved in (400ul} of 2 % Hydroxprolylcellulose; 0.25 % Lactic Acid (85 %
solution)) can be administered by i.p. injection. Similarly, Ik Kinase (IKK) inhibitor (30
mg/kg) in (400ul) of 2 % Hydroxprolylcellulose; 0.25 % Lactic Acid (85 % solution)
(positive control), or vehicle alone ((400ul) of 2 % Hydroxprolylcellulose; 0.25 % Lactic
Acid (85 % solution)) (negative control) can be administered by i.p. injection 30 min
before formalin injection.

For formalin injection the mouse is held with a paper towel, in order to avoid disturbance
of the injection by movements. The injected hind paw is held between thumb and
forefinger and 10ul of Formalin (2%) is injected subcutaneously (s.c.) between the two
front tori into the plantar hind paw using a Hamilton syringe. The behavior of the

formalin- and inhibitor-treated mice is analyzed as described below.
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2. Behavioral analysis of mice after injection of formalin and administration of
CDK-inhibiting compound

The behaviour of the formalin-treated mice, i.e. licking and flinching, is monitored by an
automated tracking system (Ethovision 3.0 Color Pro, Noldus, Wageningen,
Netherlands) over a defined period of time: measurement is initiated 5 min after formalin
injection and terminated 30 min after formalin injection. This time frame covers phase I

of formalin-induced nociception (pain), which is hyperalgesia.

Two different fluorescent dyes are used for topically marking the injected hind paw
(yellow dye) (Lumogenyellow; BASF Pigment, Cologne, Germany) and the contralateral
paw (blue dye) (Lumogenviolet; Kremer Pigmente, Aichstetten, Germany) respectively.
To determine licking behaviour, mice are monitored with a CCD camera. After
monitoring and recording, the video is analyzed using the EthoVision software
(Ethovision 3.0 Color Pro, Noldus, Wageningen, Netherlands) or by manual analysis.
Fluorescent dot sizes and fluorescence intensities were measured and reduction of
fluorescent dot size through licking and biting was calculated. The overall licking time
intensity was automatically calculated by comparison of dot size reduction of treated

versus untreated paws.

As another variant of assay read out, the licking behaviour of the individual animals was
tracked manually based on video files. Licking times were recorded over 30 minutes
after formalin injection and subdivided for three different licking zones (dorsum, plantar,
toes). Overall licking times can be calculated for each animal as well as each
experimental group and be used as a parameter for determination of compound
efficacy.

As a result it was found that mice receiving vehicle treatment prior to formalin injection
(negative control) displayed a prolonged licking time and a significant reduction of

fluorescent dot size at the formalin-treated paw.

In contrast, a reduction in licking time and in consequence no significant reduction of
fluorescent dot size of the formalin-treated paw could be observed in test

compound/formalin-treated mice. The same effect, i.e. a reduction in licking time and a
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minor change in fluorescent dot size, was observed in control mice treated with Ikappa
kinase inhibitor (IKK; for function of IKK see Figure 2, positive control).

This observation is indicative for reduced inflammatory/chronic inflammatory pain
perception in CDKS inhibitor-treated mice and for a hypoalgesic effect of the tested

compound.

Biological Example 4

Carrageenan Assay in mice — Model of Inflammation and Inflammatory Pain

The model of carrageenan induced paw edema is a standard laboratory assay used to
predict anti-inflammatory activity and reduction of inflammation-induced pain perception
of respective compounds. The following protocol describes one possible way to

conduct the experiment.

The basic measurement constitutes in the measurement of edema and mechanical as

well as thermal hypersensitivity in response to irritants, such as carrageenan.

Inflammation and resulting inflammatory pain is induced by subcutaneous injection of 25
Ml of 1% carrageenan (in saline) into mice hind paw (ipsi-lateral paw). Each group of 10
mice receives administration of a compound according to Formula I, 30 mg/kg body
weight, vehicle ((400ul) of 2 % Hydroxprolylcellulose; 0.25 % Lactic Acid (85 %
solution)) and saline (physiol. NaCl} by i.p. injection 30min prior to carrageenan

injection. Contra-lateral paws do not receive carrageenan injection.

1.1 Effects of administration of a CDK-inhibiting compound on carrageenan-treated
mice

Paw edema induced by carrageenan injection are detected by increased paw size
measured from dorsal to plantar at the metatarsus region of the injected (ipsi-lateral)
paws. Sizes of ipsi- and contra-lateral paws serve as surrogate markers for
inflammation and are measured at several time points after carrageenan injection:
before injection (-1), 2h (2), 3h (3) 4h (4), 5h (5), 6h (6), 24h (24) after injection.



or a pharmaceutically acceptable salt, solvate or pol ynorph thereof,
including all tautomers and stereoi soners thereof wherein: Ais N and
B is CH Cq@lzbadrbapbsp or C(NH2), 30Ra is H or nethyl; RlpiprsRbesiad
fromthe group consisting of: Cl1.9 alkyl; -NR6F17, Cl.6 al kyl-NR6R?,
R20, -CL.6 alicyl-R20, -Cl.6 alkyl-C(0)gR4, Cl.6alicyl-C(0)R4,

-NR10- (C1_6 al kyl )-NR6117, -NFito.(cl.6 ancyo_wo, -NR1O-(C

1-6 al kyl )-C(0)0OR4, -NRLOR2, 0-(Cl.6 35al kyl)-NR6117,

-0- (CL. 6al kya-R20, -0-(C1.6al kyl)-C(0)0R4, -0R20, Cl.6 ai kykowo, r

al i cyl - SR2® paw1sizss oh bk yhicelRiaywncrease, 6. iy @.t10-3nCh. (6 1av yithR2the i€ h6ur

| kyl - S- ) | - R20,.. R28: ., wh kyl ieti be . .
5 A T AP B TR S e 3
subst i t umirutes pdsretn Eareagdenkn. DUEhG ey tinkd BoUr¥e NIRRIB7whlchareceived treatment
ni t rogen- cont RI. heterocyclic ring, R4 represents H or Cl4-alkyl;
AORS. and"y 3o ARAEITRIAG SORERIBR ArpT & PuceaserendrieEian BleysisRian sirstueiipn
of Hs Cloftné lesemaliist 24K -Feér @éh!ﬁ%{éehanﬁ@}écfi@rl?.rtﬁé‘?rfﬁré?lé}?fn A Z%Yéduld(}gr%p

is selected fromoardyl, het er oary carbocyclyl and haterocyclyi an
may be st8stemutde deywndad %r Inrasingastiitee paweriresokibe@ontrd! miaentould increase

C1, 6alk N I A4l y I . S tituted

by one o 07 &Y Ruraos a WFR ORI ARBL YR bod VeFBaRRar PistBS hbigiior al
0(Cl. 4 Fewd YR2led BHD1 caBaRRNanSARR2 Incré(se) R2 Teacl it mkGAurfiabk @8k | dfter
-0(C2. 66}@@5{?‘%’”')’ any of which may be substituted by one or nore halo
or OH su Itlents; OR -SR22 -SOR22, -SQ2R22, -C(0)R22, -C(0)0R22,

- Cl4i0al kyl - O R22, -Cl4al kyl-0-al. 4al kyl -0 R22, Cl4dal kyl -C(0)R22, -C

| kyl - C(0) R22, RllCéOQ_IORZZ, NR11C(0) R22, -S02-NR11 R12,

.. C(0) - Ni%L BRERC-out O e pRregepnan pasayR Harglaasep @ssay may be performed,
- N( Cl4alyprardih- - i <SAk; Fgltffé:

nitro, hal o%en@%?ﬁgyaﬂlﬁﬁkﬁ?/%&g dBfm}]%é]rﬁlg% S?Qélﬁﬁyg%]:yc yrﬂtlli?at. The
het er ocy#argleayes aasay dinigreavgs etipl.i 18R intepsaresanaricaitive sengtivity s erdely

to a nonsar oy ; 1.5 ituted by oxo:
Ro1 i o QO Bl b tBougtd oM A et SOR0n bruifie AN SIS SR L pimars
md ey hirelpambss iittsl;jamﬂs ﬁ'yammigia]smhembebss;betdif?mtlﬁ the iowéd §iedddﬁ§i PRy is
en R21 | r r heteroaryl gro it may be supstitute one
or nor ej%h%%ﬁtt%e%tjgrﬂg@%c‘otoéﬁcef’r%ﬁ[?erggrﬁt%i?mpgf@i)%ﬁ ; Enad-ogert: Therma
hal omet sghsifilityotsoneidsarad @b Iatancl ussta@Bh hau: ofBeibsBRL and iting/pulling the
carcocycl i cqweterocycl ic group it may be substituted by one or
nmore sul5EPPR Y selected fromnethyl, oxo or halogen; R22 is
hydrogen or C16 al kyl optionally substituted by hal o or hydroxyl;

201 R11 and R12 each independently represent a substituent selected
froAPH dficeitrasited |wiy aRCDkghdnrBitoraae disdlosed bersin tanat camagedman, Trewith

Lo 2 Kb RADSNAT cBRBGEIARITE ! b il SonRhe 4P EHAG68nSh, TedbcliiY bre
subjected to a Hargreaves assay. Mice treated with a CDK inhibitor and carrageenan
could display a longer latency, compared to negative control mice. This observation
would be indicative for a hypoalgesic effect of the CDK inhibitors as disclosed herein.

25

Biological Example 5

Carrageenan Assay in rats — Model of Inflammation and Inflammatory Pain

The following depicts one possible way of performing the carrageenan assay in rats.

Said assay detects analgesic/anti-inflammatory activity in rats with inflammatory pain,
30 following the protocol as described by Winter et al (Proc. Soc. Exp. Biol. Med., 111,

544-547, 1962).
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order to prevent tissue damage the heat source is automatically turned off after 45

seconds.

After the behavioral measures, the paw edema is evaluated by measuring the volume of
20 each hindpaw using a digital plethysmometer (Letica, Model 7500), which indicates
water displacement (in ml) induced by paw immersion.

10 rats are studied per group. The test is performed blind.

25 The test substance, such as a CDK inhibitor according to Formula | as presented
herein, will be evaluated at 2 doses (10 and 30 mg/kg), administered p.o. 60 minutes

before the test, and compared with a vehicle control group.

Morphine (128 mg/kg p.o.) and acetylsalicylic acid (512 mg/kg p.o.), administered under
30 the same experimental conditions, will be used as reference substances.

The experiment will therefore include 6 groups. Data will be analyzed by comparing

treated groups with vehicle control using unpaired Student's t tests.
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Biological Example 6

A. LPS In Vivo Assay (LPS) — Model of Cytokine Repression In Vivo

For the LPS induced model of septic shock, mice receive an intraperitoneal (i.p.)
10 injection of 30 pg bacterial Lipopolysaccharide (LPS; L2630 SIGMA) in saline. Said

LPS-mediated initiation of the inflammatory signalling cascade results in increasing

blood serum concentrations of cytokines such as e.g. TNFa, IL-6 and IL1R3. Blood can
be taken from these animals at defined time points. Thereafter, serum will be separated
and the samples can be stored at —80°C until cytokine concentrations are measured

15 using commercial ELISA assays. (AL Moreira et al.,, Braz J Med Biol Res 1997;
30:1199-1207).

It has been recognized that inflammatory mediators such as the cytokines TNFaq, IL6

and IL13 can contribute to persistent pain states as well as inflammatory disorders.
20  After being released from immune cells like macrophages in peripheral and microglia in

CNS tissues, these mediators seem to play a pivotal role not only in inflammatory and

neuropathic pain but also in inflammatory disorders such as rheumatoid arthritis (F

Marchand et al.,, Nat Rev Neurosci 2005; 6 (7); 521-532). Thus, inhibition of tumor

necrosis factor o (TNFa) represents a relevant target for the treatment of inflammatory
25 diseases as well [Lavagno et al., Eur J Pharmacol 2004; 501, 199-208].

The LPS in vivo assay can be used as a powerful model to address repression of

cytokine expression by pharmacological treatments.

30 1. Induction of cytokine expression in wildtype mice
Wildtype mice (strain C3HeB/FeJ) (age, sex and weight matched) were injected with 30
ug LPS (SIGMA) intraperitoneally. 90 minutes after LPS administration these animals
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25R33 represents Hor Cmalkyl; x is 1 or 2 and represents the nunber
of I ndependently selected R3 substituents on the phenyl ring; m

represent s vemdopvegsy 1-4; and n represents an integer RcdmpRiFocss
compound as clained in claim1 or cl al m 2 wherein, independently or

in any conbination: ‘Ra I's hydrogen; B ijggCH or amalkyl; R2 Is
hydrogen, 35R3 is hal ogen, Cl.6al koxy, -0-C4.4al kyl phenyl (e.o0.

- 0-benzyl) or -0Cmal kyl -C3. 6¢cycloal kyl; and x is 1 or,2. 4. A

conpound as clained in clains wherein, independently or in any

conbi nat #on: BBClss OGadrlestsahqnlrmfgeommmaaS#l dAhahdgeA omtthexprotein

et hoxy, | oxy or -QOCH2cycl opropyl . 5 A
corrpoﬁnd aégsspéﬂrrgr&tﬁl&grﬁ{/syone of clains 3 to 4 wherein x is 1 and R3
repr esenCsn@buﬁ& #OM( andoﬂm.wéﬁé Bymmigeed t499S mice as descrlbeﬁ above. ELISA

-0-Cl1. 4a cloalk wherein x is 2 and one of
groups | é &3 @f'ﬂ'@ﬁ( Cyﬁ°§6’6r$ﬁ59%§%ﬂceﬂﬁﬂ§%%wr%Performed as descrlbed

(1- cystloabm@dﬁmdméﬁ,of%&pbhﬁdé)#hﬁiaﬁ& AOEatkd vBALR v etr@‘ate opjrol
ey LopK

corrpound as C aimed In any one of clalns wher ei n
al kyl ; -#pitnals displpped B sighlicant Geprassive effed, onviFaiandtihe pathmI cogcentpation

1 Dopr PR LR L Dk A5 S o 3PP Shgcfo o Lrs
1 ( C1- C2 iatuged -miceChre2 shbky| Jn Iﬁgure G- Ghichl kyepidRLEHR2 ores@ie @F  cytokine
al kyl - S%Qasurer‘?ﬁ'e%ﬁsﬁ’NFalpha) performed with LPS induced mice.
10
These findings indicate that compounds # 1A and 16A are effective suppressive drugs

of cytokines TNF alpha and IL6 in models of cytokine expression.

Biological Example 7
15 A, In Vitro THP-1 Assay — In Vitro Model of Cytokine Inhibition

The human THP-1 cell line can be utilized as an in vitro model of cytokine expression as

mediated by Lipopolysaccharide (LPS) or Tumor Necrosis Factoro [TNFal].
Monocytic THP-1 cells (ATCC; TIB-202) can be differentiated into macrophage-like cells
expressing pro-inflammatory cytokines like TNFaq, IL6 and IL1R upon induction with LPS

20  or by TNFa (autocrine induction) itself.

It has been recognized that inflammatory mediators such as the cytokines TNFa, IL6
and IL1R can contribute to persistent pain states as well as to inflammatory disorders.
After being released from immune cells like macrophages in peripheral and microglia in

25 CNS tissues, these mediators seem to play a pivotal role not only in inflammatory and
neuropathic pain but also in inflammatory disorders such as rheumatoid arthritis (F
Marchand et al., Nat Rev Neurosci 2005; 6 (7); 521-532). Hence inhibition of tumor
necrosis factor o (TNFa) represents a relevant target in the treatment of inflammatory
disorders as well [Lavagno et al., Eur J Pharmacol 2004; 501, 199-208].
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5-NR6R7; -NR10-(01-06 al kyl)-NR6R7 or -NR10-(01.2 al kyl)-C(0)O0H,
wherein R6, R7, Rl and R2 are as defined in claim1. 107. A conpound
as cl ai red wo 2eloait1s89 Wherein RL represents R2 or NRLO IS a
substiluted or unsubsfituted carbocyclyl, heterocyclyl 5%%;%%9@5%537&
het eroaryl group; or Rl is a substitut %g car bocycl yl group wherein
the substitutent is on the sane atom wHieh | i nks the carbocyclyl
group to the remai nder of the nolecule; 15O Rl represents C(0)R20
and R2 is an aryl or heteroaryl group, which nay be unsubstituted

or subst i fTheeaforgs teflHRd nnvitb adssaf, canr ba URel AP BYSdwWerfd'¥dening model to
8. A corrggar%g Z['?n E{}_%I d. il(r;. lbatlm7f wherein R2 is phenyl or a™
6- menber 6d- het et B F@Eglﬁﬁ l’ﬂ%.’ o g1 cllokiprpBpRepsien &V s5inghl et ral cChin Bhem
6, wher eRO0RI5 @R);205at 6, KlR@ulaéM!,-J@Qla@ﬁerﬁ%Pmé‘{)b (!,:{;)ﬁ eqdﬁf{froary'

e st

or heterocyclyi group, any of which nmay optiona ted as
set out inclaiml, O R represents Cl-C6-(at-Ca al kyl)-0-(C1-C6

alkyly- Ra0. Qrékitipbkd ihéeARBugh JFHP deffy| - SR20 and 25R2 is an
Yy

aryl or heteroaryl group optiona substitlited as set out in claim
1. 10. ATEBnhoeR ase @pwnmed rodifiedy ROMI-1§40c haidisn YATCCQ OBEG.N36:2001)

is a 5- 5 r e Lo f ont ai ni ng one, or .two

het er oat %Ep Iﬂ%@‘%&\?&?ﬁ? E@%@lﬂ%& /‘; P%ﬂf%gapg (7 YiRkng inbibitiqn; pessays, cells
3011. A @¥erReedad ahs denaityrefl5ixm 0l cellsird Cto\BaRER bR | medi
ring mé‘%ﬁ%@?—@' tgt eﬂ?qp)r QZriliE%l ut ed by onebor mrggﬁiﬁgg?{%ﬂeﬁnrp%dmm
i ndependent1y Vi i ,-%0;%@&11@@853 dpojreioee 4diffesgntiation into
hal olfen raacropf likey IcBXL. . Afterl24 ho : | & i one, of
clains 1to 8 vﬁge]?ei n 320 re%rr esen#?gﬁg;@ olgflsnk% e !%%8 \&H?%Kaqd‘érd growth
unsubst | PEHEE S4thout fihdd) and dee glinaee dicubstied foChnatiek Ws, haure, to- lete
- NHC( 0) Ghitiérah#atton. - NHC(0) OC'al kyl , -C(0) NH2, optionally substitute

aryl or heteroaryl groups. 13. A conpound as clainmed in any one of
claims 1 to 9, wherein R2 represents naphthyl or phenyl, optionally

substituyted w g i nts sele . from
CNH S02C1. 4ai {'%/%},"i%f.‘ﬁ déﬁg';‘i?‘,t%l-‘%‘? &'ﬂ%?ﬁ? M'J,h &&%&Pﬂ'b%e@'mqum@s and
40ddpi nddPSstimulatioryl , heteroaryl, nitro and halo. 14. A conpound as
clai ned 4 Y cl.ai.ns to 9 wherein R20 represents a
rrnnocyclp?f%r?,-a @3@5’%%@8% eMEdiN IS femipcegswignseom feRgrowth medium |
repr esemnd GDKiohbithg ddRiRILAYY lasONEV Bs GOfERSHS %lﬁ{&%l sed Lo
unsat ur at ed, het er.o %I y1 p(r%{ ng or a he%eroardy %}1;2 y uss%ﬁ qesopgﬂtwe and
unsat ur 3FERIVYE F@twﬁr{i%uﬂ@s il il RMRD ene addedwt eohoenthetions ranging from
het er oap@® 5 LRt (fiflaCCINRRHIPS: A ; [ei is unsubstjtuted
or substitut e% V\g th one .orgt#?ﬁ%ﬁ:ﬂg@%g %ﬁnéhﬁ‘feéi '§@I1%}' @"F@B%@E%ﬁemr, 60
2?' EZ t -e(fmwath cgzmé;ﬂupdapmutoostmmauowwwem d 0BY/MBL PO $SikRA1d, 1Lobed) BPaRYther
598 Wour® Supematants are collected and assayed immediately for cytokine
expression, e.g. for TNFq, IL-6 and [L-1b using commercially available sandwich ELISA
assays (eBioscience, Cat. No 88-7346, 88-7066, 88-7010) or kept frozen at 20°C until
evaluation.

25

3. Determination of cytokine concentrations in THP-1 supematant after
administration of CDK-inhibiting compounds
Concentrations of TNFq, IL6 and IL1R within the cell culture supernatants are measured

by using commercial ELISA Kits (eBioscience) according to the manufacturers
30 instructions.




16. A compound as clained in any one of clains 1 to 6, wherein RL is

or -NR10-(C,-C6 al kyl)-NR6R7 and R6 and R7 are each

~NRBRY; |
| ndependentwe 20igadscegen or Cr; al kyl or At is ,d;g'%?ﬂ 8/063715
Al Kyl - NRIOR20: NRIOR20: . NRLO-(CL- O8 al kyl ) - NR6RY or  ReHEriusyey

al kyi)-C(0)OH, and R10 is hydro-55gen methyl . 17. A conpound as
cl a?/rrzedci( n) claim1l1, wherein said corrpoagél I's selected fromexanples 1

to 156:
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4, Effects of treatment with CDK-inhibiting compounds on the protein

expression of cytokines in THP-1 cell supernatants

CDK-inhibitory compounds # 1A, 17164, 20A, and 25A were administered to
differentiated THP-1 cells in triplicates as described above (see section 2.). After 60 min
of pre-incubation with test or reference compound (SB203580, a p38 inhibitor and
BMS345541, an IKK-inhibitor) alone, cells were stimulated with LPS. After incubation for
4-48 h, supernatants were collected and ELISA based determinations of cytokine
supernatant concentrations were performed as described in section 3, supra.

Comparison of cells treated with compounds # 1A, 16A, 20A, and 25A and reference
compounds versus cells treated with vehicle (DMSO) displayed a significant inhibitory
effect of compound # 1A, 164, 20A, and 25A on TNFq, and IL6 protein concentration in
the cell supernatant. Compared to reference compounds SB203580 or BMS345541,
these compounds exhibited a similar or better inhibition of TNFo/i-6 expression.

The effects of administration of compounds # 1A, 16A, 20A, and 25A on expression of
TNFa and IL-6 in LPS induced THP-1 macrophages are shown in Figure 4A and 4B.
Figure 4A shows the results of TNFa-measurements in LPS-induced THP-1
macrophages, while Figure 4B shows the results of IL-6 measurements in LPS-
induced THP-1 macrophages.

These findings indicate that CDK-inhibitory compounds # 1A, 16A, 20A, and 25A are
effective suppressors of expression of cytokines TNFg and IL-6.

Biological Example 8

A. In Vitro Kinase Inhibition Assays

IC50 profiles of compounds 1A-30A were determined for cyclin-dependent kinases
CDK2/CycA, CDK4/CycD1, CDK5/p35NCK, CDK6/CycD1 and CDKS/CycT in enzymatic
kinase inhibition assays in vitro. IC50 values as obtained in these assays were used for
evaluating the specific selectivity and potency of the compounds with respect to CDK9
inhibition.
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Results obtained in these assays were used to select compounds displaying specificity
for CDK9. Specifically, it was intended to distinguish the CDK9-specific compounds
from other compounds having significant inhibitory potency also with regard to other
CDKs, i.e. on some or all of CDKs 2,4, 5, and 6. This separation is essential in order to
avoid adverse (cytostatic/cytotoxic) effects, which may occur upon inhibition of cell cycle
relevant CDKs 2, 4, 5, and 6.

Furthermore, these data were used to establish structure activity relationships (SAR)
supporting the design of new and even improved structures/compounds with respect to

potency and selectivity.

1. Test compounds
Compounds were used as 1 x 10°% M stock solutions in 100 % DMSO, 100 pl each in
column 2 of three 96-well V-shaped microtiterplates (in the following, said plates are

referred to as “master plates”).

Subsequently, the 1 x 10% M stock solutions in column 2 of the master plates were
subjected to a serial, semi-logarithmic dilution using 100 % DMSO as a solvent,
resulting in 10 different concentrations, the dilution endpoint being 3 x 10°% M/100 %
DMSO in column 12. Column 1 and 7 were filled with 100 % DMSO as controls.
Subsequently, 2 x 5 ul of each well of the serial diluted copy plates were aliquoted in 2
identical sets of "compound dilution plates”, using a 96-channel pipettor.

On the day of the kinase inhibition assay, 45 pl H20 were added to each well of a set of
compound dilution plates. To minimize precipitation, the H.O was added to the plates
only a few minutes before the transfer of the compound solutions into the assay plates.
The piates were shaken thoroughly, resuiting in "compound dilution plates/ 10 %
DMSQO" with a concentration of 1 x 10 M/10 % DMSO to 3 x 10 M/10% DMSO in
semilog steps. These plates were used for the transfer of 9 I compound solution into
the "assay plates"”. The compound dilution plates were discarded at the end of the
working day. For the assays (see below}, 5 pl solution from each well of the compound
dilution plates were transferred into the assay plates. The final volume of the assay was
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20 pl. All compounds were tested at 10 final assay concentrations in the range from 1 x
10 M to 3 x 10" M. The final DMSO concentration in the reaction mixtures was 1 %

in all cases.

2. Recombinant Protein Kinases

For the determination of inhibitory profiles, the following 5 protein kinases were used:
CDK2/CycA, CDK4/CycD1, CDKY5/p35NCK, CDK6/CycD1 and CDK9/CycT. Said
protein kinases were expressed in Sf9 insect cells as human recombinant GST-fusion
proteins or His-tagged proteins by means of the baculovirus expression system.
Kinalses were purified by affinity chromatography using either GSH-agarose (Sigma) or
Ni-NTH-agarose (Qiagen). The purity of each kinase was determined by SDS-
PAGE/silver staining and the identity of each kinase was verified by western blot

analysis with kinase specific antibodies or by mass spectroscopy.

3. Protein Kinase Assay

All kinase assays were performed in 96-well FlashPlates™ from Perkin Elmer/NEN
(Boston, MA, USA) in a 50 pl reaction volume. The reaction mixture was pipetted in four
steps in the following order:

+ 20 il of assay buffer (standard buffer)

* S pl of ATP solution (in Hz0)

* 5 pl of test compound (in 10 % DMSO)

* 10 pl of substrate / 10 pl of enzyme solution (premixed)

The assay for all enzymes contained 60 mM HEPES-NaOH, pH 7.5, 3 mM MgCl,, 3 mM
MnClz, 3 yM Na-Orthovanadate, 1.2 mM DTT, 50 Hg/ml PEG20000, 1 pM [ -**PJ]-ATP
(approx. 5 x 1005 cpm per well).
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The following amounts of enzyme and substrate were used per well:

# Kinase Kinase Kinase Substrate Substrate
Lot # ng/50 ul ng/50 ul

| CDK2/CycA SP00s 100 Histone H1 250

2 CDK4/CycD1 SP005 50 Rb-CTF (Lot 009) 500

3. CDKS5/p35NCK SP001 50 Rb-CTF (Lot 009) 1000

3 CDK6/CycD1 SP003 400 Rb-CTF (Lot 009) 500

4 CDK9/CycT 003 100 Rb-CTF (Lot 009) 1000

Reaction mixtures were incubated at 30° C for 80 minutes. The reaction was stopped
with 50 pl of 2 % (v/v) HsPQ,, plates were aspirated and washed two times with 200 il
H20 or 200 1l 0.9 % (w/v) NaCl. Incorporation of 3P was determined with a microplate
scintillation counter (Microbeta, Wallac).

All assays were performed with a BeckmanCoulter/Sagian robotic system.

4. Evaluation of Raw Data

The median value of the counts in column 1 (n=8) of each assay plate was defined as
"low control”. This value reflects unspecific binding of radioactivity to the plate in the
absence of a protein kinase but in the presence of the substrate. The median value of
the counts in column 7 of aach assay plate (n=8) was taken as the "high control”, i.e. full
activity in the absence of any inhibitor. The difference between high and low control was
referred to as 100 % activity. As part of the data evaluation, the low control value from a
particular plate was subtracted from the high control value as well as from all 80
"compound values" of the corresponding plate. The residual activity (in %) for each well
of a particular plate was calculated by using the following formula:

Res. Activity (%) = 100 X [(cpm of compound — low controf) / (high control — low
controlf)]

The residual activities for each concentration and the compound IC50 values were
calculated using Quatfro Workflow V2.0.1.3 (Quattro Research GmbH, Munich,
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Germany; www.quattro-research.com). The model used was "Sigmoidal response
(variable siope)" with parameters "top" fixed at 100% and "bottom" at 0 %. On testing,
the IC50 values of compounds 1A-30A were all between 1nM and T0uM.

Results

Table 3 shows the biological data for examples 1 to 157.

Table 3:
Compound Efficacy CDK9-1Css | CDK9-0.1 M

1 b 0.99 10

2 0.28 0.018 26
3 0.77 0.039 45
4 1.39 75
5 0.22 0.019

6 1.02 0.173

7 0.83 59
8 0.64 41
9 0.71 48
10 1.17 96
[ 1.17 106
12 1.31 63
13 1.33 48
14 1 58
15 0.43 27
16 0.71 28
17 0.79 84
18 0.25 17
19 0.99 29
20 1.06 108
21 1.3 109
22 1.02 107
23 1.14 61
24 0.23 17
25 0.13 10
26 0.49 21
27 0.21 12
28 0.95 108
29 1.07 84
30 0.52 33
31 0.51 30
32 0.15 10
33 0.4 19
34 0.15 12
35 1.13 106
36 1.1 88
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Compound Efficacy CDK9-1Csy | CDK9-0.1 M

37 1.09 81
38 0.16 9
39 0.87 42
40 1.17 56
41 0.98 45
42

43

44

45 0.97 38
46 0.87 34
47

48

49

50

51 1.08 1.25

52 1.06 0.116

53 1.01 1.08

54 1.08 111
55 1.01 56
56 1.12 83
57 1.06 100
58 0.98 102
59 1 112
60 1.1 116
- 61 0.95 86
62 0.92 27
63 1.21 70
64 0.94 21
65 0.4 17
66 1.09 26
67 0.96 23
68 1.02 23
69 0.55 17
70 1.08 104
71 1 74
72 1.12 58
73 1.19 92
74 0.97 61
75 0.44 48
76 0.95 88
77 1.17 92
78 0.52 36
79 0.25 23
80 0.39 28
81 0.86 55
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37

39

209 (continued) 44 , 45

39 40 Q nix0 41 42
WO 2009/047359
197
Compound Efficacy CDK9-1Cs, | CDK9-0.1 M

82 0.07 0.015 26
83 0.19 0.029 21
84 0.99 46
85 0.97 37
86 0.21 10
87 0.98 83
88 0.3 14
89 0.11 0.005 3
90 0.72 31
91 0.85 22
92 0.92 44
93 0.04 12
94 0.99 28
95 1.25 15
96 1.18 12
97 1.11 18
98 0.22 24
99 0.37 23
100 1.4 55
101 122 60
102 0.44 20
103 1.05 52
104 0.74 107
105 1.19 92
106. 0.95 38
107 0.79 33
108 0.91 79
109 0.64 32
110 0.37 22
111 0.9 49
112 0.48 26
113 0.12 15
114 0.07 15
115 1.01 95
116 0.07 20
117 0.25 22
118

119 0.14 6
120 0.14 11
121 0.82 92
122 0.28 13
123 0.89 71
124 0.13 10
125

126

PCT/EP2008/063715
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Compound Efficacy CDK9-ICsy | CDK9-0.1 M
127
128
129
130
131
132
133
134
135
136
137
138 1.2 82
139 0.96 80
140 1.24 93
141 1.09 57
142
143
144 1.17 52
145 0.73 66
146 0.96 84
147 0.9 58
148 0.93 59
149 1.01 127
150 0.91 32
151 : 1.06 31
152 1.01 83
153
154 0.84 18
155 0.49 25
156
157

General abbreviations

Ac Acetate

AcN Acetonitrile

Boc tert.-Butyloxycarbonyl
CAIBE Isobuty! chloroformate
Cbz Benzyloxycarbonyl
DCM Dichloromethane
DIPEA Diisopropyiethylamine

DMF Dimethylformamide
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ESMS electron spray mass spectrum

HATU 2-(1H-7-Azabenzotriazol-1-yl)-1,1,3,3-tetramethyl-uronium-
hexafluoro-phosphate

HBTU O-Benzotriazole-N,N,N’,N'-tetramethyl-uronium-hexafluoro-
phosphate

HOBt 1-hydroxybenzotriazole

HPLC High performance liquid chromatography

NEt; Triethylamine

NMM N-Methylmorpholine

rt Retention time

Ph Phenyl

PPhs Triphenylphosphine

THF Tetrahydrofuran

TFA Trifluoroacetic acid

TLC Thin Layer Chromatography
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1. Acompound of general Formula I

R! N

Formula (1)

or a phammaceutically acceptable salt, solvate or polymoiph thereof, including all tautomers and sterecisomers
thereof wherein:

Als Nand Bis CH, C{C,_,alkyl) or C(NH,},
R2 is H or methyl;
R1is selected from the group consisting of;

Cr.g alkyl; -NRSR?, C,q alkyl-NRSR?, A2, -C,; alkyl-R2, -C, ¢ alkyl-C(Q)OR4, C,galkyl-CIOIRY,
-NR10{Cy ¢ alkyl)-NRSR7, -NR1%-(Cy . alkyl)-R2, -NR10-{C, alkyl)-C{OJOR4, -NRWORZ, O-(C,
alkyl)}-NRER?, -O-(C,_galkyl)-R?9, -O-(C,.galkyl)}-C{O)OR4, -OR0, C, ¢ alkyl-OR20, C, ¢ alkyl-SR29, C,-C,
alkyl-NR1OR29, (C, g alkyl)-O-{C,.g alkyi)-RE0, (C,.; alkyl-S-(C,.s alkyl)}-R20, C(O)R2Y,

where alkyl moleties may be straight or branched and may be substituted by one or more substituents
chosen from halo, methoxy, ethoxy NRSRY or a nitrmgen-contalning heterocyclic ring;

R4 represents H or C,.;-alkyl

R and R7 are each independently selected from the group consisting of H, Cy-galkyl, hydroxy-C,_salkyt-;
R represents H or G, alkyl;

R2 is selected from aryl, heteroaryl, carbocyclyl and heterocyclyl and may be substituted by one or more
substituents selected from: C,.galkyl, C,_salkenyl, Ca_galkynyl any of which may be substituted by one or
more halo or OH substituents;

R21, -C; 4 alkyl-R21; OR?, O(C,.4 alkyl}R2T, SR2Y, SOR21, SQ,R21, C(C)R2, C,.4 alkyl-OR2Y,
-0(Cy.galkenyl), -O(C,.galkynyl), any of which may be substituted by one or more halo or OH substituents;
OR?, -5R% -S0R?Z, -S0,R%, -C(0)R%, -C(O)ORZ, -C, , alkyl-0-R22, -C,4alkyl-0-C,_4alkyl-0-R22,
Cy.42lkyl-C(O)R22, -G, ,alkyl-C(O)R22, NRIC(O)OR2Z2, NRUC(O)R22, -S0,-NR11R12, -C{0)-NRYIR™.,
-C.4alkyl-C{O}-NRYVIRZ, -NH-SO,R5, -N(C,,,alkyl}-SO,R15, -(C14alkylNRTIR1Z, NRTIR12, -(C, qalkyi)
NR1R'2, nitro, hatogen, cyans and hydrexyl; and when R20 is carboeyelyl or heterocyclyl or an aromatic
group In which an arematic ring is fused to a non-aromatic ring, R2% may additionally be substituted by oxo;
R21 is selected from aryl, heteroaryl, catbocyelyl and heterocyely! and may be substituted by one or more
substituents as defined below;

when R21is an aryl or heteroaryl group, it may be substituted by one or more substituents selected from:
methyl, methoxy, halegen, halomethy! fluoromethoxy cor trifivoromethoxy;

when R?' Is a carboeyelic or heterocyclic group it may be substituted by one or more substituenis selected
from methyl, oxo or halogen;

R22 is hydregen or C, g alkyl optionally substituted by halo or hydroxyl;
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R and R™ each independently represent a substituent selected from H or C4_4alkyl or R1? and R'2 are
joined such that together they form a 3-8 membered non-aromatic ring;
R15 represents H or C_4alkyl;

5 R2 represenis H;
each A3 independently represents a substituent selected from the group consisting of C, galkyl, C,.gafkenyl,
Co.galkynyl, Cy.ghaloatkyl, Cq.goycloalkyl (optionally substituted by methyl, oxe or halegen), pheny! {optionally
substituted by methyl, methoxy, halogen, halomethyl fluoromethoxy or trifluoromethoxy), -C,.salkyl-OH,
-Gy qalkylphenyl {(optionaily substituted by methyl, methoxy, halagen, halomathyl fluoromethoxy ortriflusrometh-

10 oxy), Cpgalkoxy-, Cygalkenyloxy, Cjgalkynyloxy-, C,ghaloalkoxy-, -O-Cygcycloalkyl, -O-Cq.,alkyl-
Cg.gCycloalkyl, -O-phenyt (opfionally substituted by methyl, methoxy, halogen, halomethyl fluoromethoxy or
trtivoromethoxy), -0-C,_salkylphenyl (optionally substituted by methyl, methoxy, halogen, halomethy fluor-
omethoxy or trfluoromethoxy), -S{C,galkyl), -SO(Creakyl), -SO0.Cigalkyl, -S0,Cygcyeloalkyl,
-S0,-NRITR2, .C(0)C,.galkyl, -C(O)Ca.geycloalkyl, -C(O)OH, -C({0)OC, galkyl, -C{O)-NR3TR3Z, -C,_alkyl-O-

15 C14alkyl, -Cy4alkyl-O-Cy 4alkyl-OH, -Cy..aliyl-0-Cy.,alkyl-O-Gy_42lkyl, -Cy. 4alkyl-O-Cq scycloalkyl, -Cy. 4alkyl-
ClO)C .galkyl, -Gy 4alky-C{O)OH, -Cy..alkyl-C{O)OC, 4alkyl, -Cy ,alkyl-C{O)-NR%1R32, -NH-SO,R%, -N
(C1,¢alkyl)-302H3I3, -(Cy.4alkyINRIIR32, NRITRR2, -(C,_salkyDNR31R32, nitro, halogen, cyano, hydroxyl;
R3 and B3 each independently represent a substituent selected from H, C;-4alkyl or C,_ghaloalkyl or R3! and
R are Joined such that together they form a 3-8 membered non-aromalic ring;

20 R¥ represents H or Cy_alkyl;
xis 1 or 2 and represents the number of independently selected RS substituents on the phenyl ring.

2. A compound as ¢laimed in claim 1 wherein:

25 AlsNandBis CH, C(C_salkyl) or C(NH,),
R1is selected from the group consisting of:

Cy-galkyl;

C, ghaloalkyl;
a0

N
N—(C
w (I I
Ry Rs i

49 aryl;

heteroarnyt;

Cq.q2 carboeyclyl;

heterocyelyl;

-C.galkyl-aryl;
45 -C.galkyl-heteroaryl;

-C.salkyl-carbocyelyl;

-C,.galkyl-heterocyclyl;

-C,.galkyl-C{O)OH;

-Cq.galkyl-C(0)OC, 4alkyl;
50

RS T 7%,
55 /N“—(C):.—N\
R7? | = R10
R .
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-NRYC,_calkylaryi;

-NRC, calkyl-heteroaryl;
-NR10C,_gatkyl-carbocyclyl;
-NR19C, qalkyl-heterocyclyl;

5 -NR1C, .alkyl-C(0)OH;

-NRIOC, galkyl-C{O}OC ,alkyk

-NR1%aryl;

-NRheteroaryl;

-NRcarbocyclyl;
10 -NR10heterocyclyl;

RS R4 %LL.
15 l /
/N-—(C}n—o
! : R7 R5

20

-OC1_Ea!ky|-al'yl:

-0C,.galkyl-heteroaryl;
-OC1_zakyl-carbocyclyl;
-0C,_galkyl-heterocyclyl;
25 'OC1.58”‘WI'C(O)OH;
-0C;.galkyl-C{O)OC,_,atkyl;
-Qaryl;
-Oheteroaryl;
-Ocarbocyclyl; and
30 -Oheterocyclyl;
wherein any of the aforesaid aryl and heteroaryl may optionally be substituted by one or more groups
independently selected from the group consisting of C, galkyl, C,.galkenyl, Co.galkynyl, C,.ghaloalkyl,
Cj.goycloalkyl (optionally substituted by methyl, oxo ar halogen), pheny! (optionally substituted by methyl,
methoxy, halogen, halomethyiflueromethoxy ortrifluaromethoxy}, -Cy_galkyi-CH, -C,_salkylpheny! (wherein
35 phenytis optionally substitutedby methyl, methoxy, halogen, halomethyl fluoromethoxy or trifluoromethoxy),
' . Cygalkoxy-, Cyealkenyloxy, C,galkynyloxy-, C,ghaloalkoxy-, -O-Cggeycloalkyl, -O-C, jalkyl-
Ca.geycloalkyl, -O-phenyl {optionally substituted by methyl, methoxy, halogen, halomethyl fluoromethoxy
or trifluoromethoxy), -0-Cy.4alkylphenyl (oplicnally substituted by methyl, methoxy, halogen, halomethyl
fluoromethoxy or trifluoromethoxy), -5(C.galkyl), -SO(Cq.galkyl), -S0,C, g-akyl), -SO,C4 qcycloalky,
40 -S0,-NRYIR12, -C{O)C, galkyl, -C(O)Cyqcycloalkyl, -C(OYOH, -C{O)OC, galkyl, -C(O)-NRVIRL2,
-Cy.4alkyl-O-Cy_4alkyl, -Cy ,alkyi-O-Cq alkyl-OH, -G, alkyl-0-Cy alkyl-O-Cy calkyl, -Cy ,alkyl-O-
Cy.7Cycloalkyl, -Gy ,alkyl-C(O)Cygalkyl, -Cq,alkyl-C(O)OH, -Cy,alkyl-C(CJOC, 4alkyl, -C,,alkyl-C
{O)-NR11R12, -NH-80,R15, -N(C,. ;alkyl)-S0,R15, (C,_,alky)NRTTRI2, NRVIR2, -(C, calkyl)NRT1R2, ni-
tro, halogen, cyano and hydroxyl; and
45 wherein any of the aforesaid carbocyclyl and heterocyelyl may optionally be substituted by one or more
groups independently selected jrom the group consisting of Cj-galkyl, Cagalkenyl, Co salkynyl,
C,.ghaloalkyl, C, geycloalkyl (optionally substituted by methyl, oxo or halogen), pheny {optionally substi-
tuted by methyl, methoxy, halogen, halomethyl fluoromethoxy or trifluoromethoxy), -C;-galkyl-OH,
~C1.4alkylphenyl (wherein phenyl is optionally substiluted by methyl, methoxy, halcgen, hatomethyl fluor-
50 omethoxy or ftriffuoromethoxy), Cj.galkoxy-, Cigalkenyloxy, Cggalkynyloxy-, C, ghaloalkoxy-, -O-
Cj.geycloalkyl, -0-Cy-5alkyl-Cq geycloalkyl, -O-phenyl (optionally substituted by methyl, methoxy, halogen,
halomethy! flucromethoxy or tnfluoromethoxy}, -O-C._,alkylphenyl {optionally substituted by methyl, meth-
oxy, halogen, halomethyl flucromethoxy or trifluoromethoxy), -S(Cy.galkyl), -SO{C,_zatkyl), -50,C_g-alkyl,
-80,C3 geyeloakkyl, -50,-NRVIR2, -G(0)C4.galkyl, ~C{0)C4.gcycloalkyl, -C(O)OH, -C(0)OC, qalkyl, -C
55 {O¥NRVIR®2,  -C, ,alkyl-0-Cy.alkyl, -Cy,alkyl-O-Cy alkyl-OH, -Cyalkyl-O-C, 4alkyl-0-C,_alkyi,
-Cy4alkyl-O-Cy seycloalkyl, -Cy.4alkyl-C(O)Cq.galkyl, -Ci.,alkyl-C{O}JOH, -Cy_salkyl-C{O)OC,.  alkyl,
~Cq4alkyl-C(0)-NRVIR12, -NH-8O,R5, -N(C,_;alkyl}-80,R3, -(Cy.4alkyl)NRTTRIZ -NR1IR2, -(C 4 galkyl)
NR1IR12, nitro, halogen,
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cyana, hydroxy! and oxo;
R2 represents H;
R? represents a substituent, selected from the group consisting of Cy galkyl, Cy.galkenyl, C,.calkynyl,
C,_ghaloatkyl, Ca.qcycloalkyl {optionally substituted by methyl, oxo er halagen), pheny! {optionally substi-
5 tuted by methyl, methoxy, halogen, halomethyl fluoromethoxy or trifluoremethoxy), -C, galkyl-OH,
-C;_4alkylphenyl (aptionally substittted by methyl, methoxy, halogen, halomethyl flucremethoxy or trifluor-
omethoxy), Cy_gakoxy- Gy gatkenyloxy, Ca galkynyloxy-, Cy.ghaloalkoxy-, -0O-C, geycloatkyl, -0-Cy_alkyl-
Ca geycloalkyl, -O-phenyl (optionally substituted by methyl, methoxy, halogen, halomethyl fluoromethoxy
or frifluoromethoxy), -O-Cy_alkylphenyl {optionally substituted by methyl, methoxy, halogen, halomethyl
0 fluoromethoxy or trifluoromethoxy), -S(C,.salkyl), -SO(Cy.galkyl), -SO,Cqgalkyl, -SO,Cs geycloalkyl,
-50,NR3'R¥, .C(O)C,¢alkyl, -C(O)Cygoycloalkyl, -C(OJOH, -C(O)OC,qalkyl, -ClO)-NR3IR%2,
-Ci4alkyl-O-Cyalkyl,  -C, 4alkyl-0-Cy 4alkyl-OH, -Cy . atkyl-O-Cy 4alkyl-O-Cyalkyl, -Cy_alkyl-O-
Caycycloalkyl, -Cyyakyl-C{O)Cy galkyl, -Cy,alkyl-C{OJOH, -Cyalkyl-C{O)OC, salky), -C,..alkyl-C
(Oy-NR¥R%2, -NH-50,R%3, -N(C, ,alkyl)-SO,R3, -(C_,alky}NAS1R2, -NR3'RIZ, -(C,_salky)NR?'R®, ni-
5 tro, halogen, cyano, hydroxyl;

R* and R independently represent H or C, ;-alkyl;
RS and R7 are each Independently selected from the group consisting of H, C, galkyl, hydroxy-C, galkyl-;

R0 represents H or C,_,alkyl;
20 R'" and R12 each independently represent a substituent selected fram H or C,_,atkyl or R*1 and R12 are joined

such that together they form a 3-8 membered non-aromatic ring;

RS represents H or C, yalkyl;
R®! and A% each independently represent a substituent selected from H, C,_galkyl or C, shaloalkyl or R31 and

R32 are joined such that together they form a 3-8 membered non-aromatic ring;

25 R represents H or C, 4alky;
xis 1 or 2 and represents the number of Independently selected R substituenis on the phenyl ring;

m represents an integer 1-4; and
nrepresents an integer 2-4.

30 3. Acompound as claimed in claim 1 or claim 2 wherein, independently or in any combination;

R? Is hydrogen;
Bis CH or Cy_, alkyl;
R2 Is hydrogen,
35 R3 is halogen, C,.galkaxy, -0-C,_salkylphenyl (e.g. -O-benzyl) or -OC,_,aikyl-C, geycloalkyl; and
“xislor2.

4. Acompound as claimed in ¢laim 8 wherein, independently or in any combination:

40 Bis CH;
R2 is hydrogen; and
R3 is halogen, methoxy, ethoxy, isopropyloxy, benzyloxy or -OCH,cyclopropyl.

5. A compound as claimed in any one of claims 3to 4 wherein xis 1 and R? represents C, galkoxy, -Q-C,.4alkylphenyl
45 or -Q-Cy.4alkyl-C3 geycloalkyl;

or
wherein x is 2 and one of the R3 groups is methoxy, ethoxy, -isopropyloxy, benzyloxy or (1-cyclopropyljmethoxy,

and the other R3 group is halo.

§¢ 6. Acompound as cfaimed In any one of claims 1 to 5 wherein R is;

-C,-Cy alkyf;
-R20;
-C(O)R2Y;
55 'Crcs alkyl'Hzo,
wherein the alkyl group is optionally substituted with halo, methoxy, ethoxy, -NRER? or a nitrogen-containing
heterocyclyl ring;
-C4-Cg alkyl-OR20;
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~(C4-Cg alkyl)-0-{C,-C; alkyl)-R;

-Cy-Cg alkyl-NR1R20,

-Cy-Cis alkyl-SR20;

-NR10R20;

-NRSR;

-NR19(C,-C¢ alkyl)-NRSR7 or

-NR19-(C, 5 alky))-C(Q)OH;

wherein RE, R, R19 and R2? are as defined in claim 1.

7. Acompound as claimedin claim 6, wherein R represents R20 or NR1°A20 and A29 s a substituted or unsubstituted

10

11.

12.

13.

14

15.

16.

17.

carbacyclyl, heterocyclyl, aryl or heteroaryl group;

or
R1is a substituted carbocyclyl group wherein the substitutent is on the same atom which links the carbocyclyl group

to the remainder of the molecule;

or
R represents C(O)R20 and R20 is an aryl or heteroaryl group, which may be unsubstituted or substituted as defined

in ¢laim 1, or a heterocyclyl group, )
A compaund as claimed in claim 7, wherein R2° is pheny! or a 8-membered heterocyclyt group,

Acompoundasclalmedinclaim 6, wherein R represents C,-Cg alkyl-R20and R2%isan aryl, heteroaryl or heterocyclyl
group, any of which may optionally be substituted as set out in claim 1;

or
R represents C,-Cg alkyl-CR20, -(C,-Cy alkyl)-0-(C4-Cg aliyl)-R29, C;-Cg alkyl-NR1®A?% or C,-C; alkyl-SA20 and
R2%js an ary! or heteroaryl group optionally substituted as set out in claim 1.

A compound as claimed in any one of claims 1 to & wherein R20 is a 5- or 6-membered heteroeyclyi ring containing
one or two heteroatoms independently selected from oxygen, sulfur or nitrogen.

A compound as claimed inclaim 10, wherein the heterocyclyl ring R20 is unsubstituted or substituted by one or more
substituents independently selected from oxo, -Cyalkyl, -Cy_4alkyl-O-Cy.4atkyl, -C{O)Cq4alky), -C{OIOC, 4alkyl,
halegen and -C,_jalkylR3.

A compound as claimed in any one of claims 1to 8 wherein R2° represents a cycloalkyl group which is unsubstituted
or substituted by one or more -Gy galkyl, oxo, -NH,, -NHC{O)C,_alkyl, -NHC{O)OC, ,alkyl, -C(O)NH,, optionally
substituted aryl or heteroary! groups.

A compound as claimed inany one of claims 1to 8, wherein R2° represents naphthyl or phenyl, optionally substituled
with one or more substituents selected from -NH-80,C,_4atkyl, Cy.4 alkyl, -O(Cy.4 alkyl}, -NHR12, where R2 is as
defined above, aryl, heteroaryl, nitro and halo.

Acompoundas claimedin any one of claims 1 to 9 wherein R29 represents a monecyclic 5- or -membered heteroaryl
ring system;

or

R0 represents a bicyclic heteroaryl group comprising phenyl fused to unsaturated heteracyclyl ring or a heteroaryl

mailety fused to an unsaturaied ring optionally containing one or more further heteroatoms.

A compound of claim 14 wherein R20 js unsubstituted or substituted with one or more substituents selected from
C1-4alkyl, hale, -{C4-C, alkyl)-O-R?! or R, where R?! is unsubstituted phenyl or heteraaryl,

A compound as claimed In any one of claims 1 to 6, wherein R is -NRER7: or -NR0-{C,-C; alky))}-NRER? and RS
and A7 are each independently hydrogen or C,-C, alkyl

or
Riis -C;-Cg alkyl-NR1OR0; -NR10R20; .-NR10-(C, -G, alkyl)-NRERY or -NR10-(C, 5 alkyl)-C{C)OH; and R¥® is hydro-

gen or methyl.

A compound as claimed in claim 1, wherein said compound is selected from examples 1 to 156:
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1,2- (1/42. E % 156 or exanples 1A to 21A and 23A to 34A 1A
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Pi peri di ne-4-carboxylic acid

i

A Pi peri di ne- 4-car boxylic acid
[ 6- (2- benzyl oxy- phenyl)-pyrim di n-4- ylFam de 10A ONc,-..N ||

217

[6. (4-fl uoro-2-mnmet hoxy-phenyl) - pyrlnldln 4- yl kam de 11A arc --L-Li

_FPi peridi ne-4-carboxylic acid
[ 6- (5-fl uoro- 2- met hoxy- phenyl ) -pyrimdin-4-yll-am'de 12A .....?

ONN.

\ L. )L#L, ,,L, Cf NO N F Piperidi né¥<arboxylic acid
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"- sPiperidine-4-carboxylic acid
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6- ( 2- met hoxy- phenyl ) - pyrimi clin-4-
t'-'104ktriLf""... t---,(Siperidi né"%arboxylic acid
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H,c- -NIN- N'' 1 1 1-Acetyl piperidine-3-carboxylic acid

[ 6- (2- met hoxy- phenyl)-pyrimdin-4- yl]-amde 21A o, Oonrill0- GC H. Q)
c..Scr "1/4-tk) #1  1- Met hanesul fonyl 2p$ peri di ne- 3-carboxylic acid

[ 6- (2- met hoxy- phery)-pyrinidin-4-y11anide 23A Nr".0'so' CS
1-[6-(2-Met hoxy-phenyl) - pyrinidin -yl]-3-piperidin-3-yl-urea

hydr ochl ori de 24A Foccii "-- ros

1-[ 6- ( 2- Met hoxy- phenyl ) - pyrlnldln 4TTT“§)p|per|d|n 4 yI urea
hydrochlorlde 222 (conti nued)sz2b HC,..Nq -. ook,
H3C | B3I

cn1NlG-%Z-N@thoxy-phenyl)-pyrinidin-4-?11- I'2- di met hyl - pr opi onam de
26A alriOlr*N WN, ANASI , k, 1
Ni 6- (2- Met hoxy-phenyl ) - pyri m¢izN-4-yI]-2-phenyt - acet am de

Oarﬂ\uo
10 \fﬁ

154 a
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155 " o ﬂ o
20 0% . o ©

156 " o

25

orexamples 1A o 21A and 23A 10 34A:

30
1A
ﬁ NN 0 oy
SARes
N
35 ™~ Piperidine-d-carboxylic acid [6-(2-ethoxy-pheny|}-pyrimidin-4-yil-amide
A -
‘v'
i’\l N W
c ‘v’ . T 1 v
d0 1-Methyl-piperidine-4-carboxylic acid [6-(2-ethoxy-phenyf)-pyrimidin-4-
yll-amide
SA - "
O NV o7 TcoH,
]fijJLA ‘H
45 M, Mo~ IA- R
1-Ethyl-piperidine-4-carboxylic acid [6-(2-ethoxy-phenyl)-pyrimidin-4-
yil-amide
4A
e o~
50 ﬁ‘u’ﬁ ’H n\ >
Nesage
o 1-Isopropyl-piperidine-4-carboxylic acid [6-(2-ethoxy-phenyl)-pyrimidin-4-
yli-amide
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27A ote"-*1i0'

c't 11111J

r

N[ 6- (2- Met hoxy- phenyl) - pyri m di n-4-y1lj - benzarni de 28A it O-

yll-am de 6-0xo- pi peri di ne-3-carboxyl i€é0 aci d
f 6- (2- met hoxy- phenyl)-pyrimdin-4- 29A .--,...

Dl,otic ia9"DS ri,c |

.1- (2- Di net hyl ami no- et hyl ) - 3. 18- ( 2- net hoxy- pheny1) - pyri ni din-4-yll-ure

a 30A ...-.. OONN HOA,". ? A A/ NN acid (3-
.(316-(2-nethoxy-phgny|)-pyrinidin-@ﬂﬂT@%reido)-phenyl)-acetic 31A
oN'..."*N|H® r?NJ(QI/%IHJﬁoo
{3- [ 6- (2- ret hpxy- phedy M 2lpyr i di n-4-yl | -urei do)-acetic acid 32A
N TND, )
) 1-Benzyl-piperidine-4-carboxylic acid [6-(2-ethoxy-phenyl)-pyrimidin-4-
yl]-amide
BA
a W™y o
iieaaas
N.
# Piperidine-4-carboxylic acid [6-(2-methoxy-pheny|)-pyrimidin-4-yl]-amide
7A ]
15 o Nl/‘}n [ -1
I/j,&NJ\;Lﬁfj
M | Piperidine-4-carboxylic acid [6-{2-isopropoxy-phenyl}-pytimidin-4-ylj-armide
8A
PP
20 ["‘-,I/[LN N P \[I/j
Mo i Piperidine-d-carboxylic acid [6-(2-cyclopropylmethoxy-phenyl)-pyrimidin-4-
yll-amide
9A —~
25 0 NN o’\(\
) !
(‘\r /[‘L N’Ii\"; H,‘H )
b -
i e
Piperidine-4-carboxylic acid [6-(2-banzyloxy-phenyl)-pyrimidin-4-
yl]-amide
a0
10A
a NI’*H e
AN
N\/ [/ r
a5 Piperidine-4-catboxylic acid [6-(4-fluore-2-methoxy-phenyl)-pynmidin-4-
ylj-amide :
1
1A ) A
y S
N saage
F Piperidine-4-carboxylic acid [6-(5-fluoro-2-methoxy-phenyl)-pyrimidin-4-ylj-amide
12A
0 Fliﬁ“\‘N o™
(\/'H\H N R
15 N\) F/l P
- Piperidine-4-carboxylic acid {6-(2-fluoro-6-methoxy-phenyl)-pyrimidin-4-
ylj-amide
13A . —~
a N o,
50 IAJJ\"L L
H-.c\n/"\/, Lfd
° 1-Acetyl-piperidine-4-carboxylic acid [6-(2-ethoxy-phenyl}-pyrimidin-d-
yli-amide
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01 2- (316-(2-nethoxy-pheny1) pyri m di n-4-yl1lFurei do)-propionic acid
..... oN NO .J,, I111- N0 1 0-..s; acid

2-(316- (2 met hoxy- pheny1) - pyri ni di n- 42¢1Fur ei do) - 2- met hyl - pr opi oni ¢
34A D11--NO oHIIItt,,, Pl
{3-[6-(2-net hoxy-phenyl)-pyrimdin-4-yl]-1-nethyl-ureido)-acetic-

A conpound as clalnegmhgmﬁny one of clainms 1 to 17 for

33A .-

acid. 223 18.

particularly in the treatnent or prevention of

use in nmedicine
di seases aﬁﬁ\,ond|t|Qﬁs ﬂpdgated by the activity of cyclin dependgnt
kinases, g¢spegi al |y, d0KO..L 9. A conpound of cIa|n118 wherein the
di sease ot conQ;th_ﬂ nedléﬁe er}Qe act|V|t OK cyclin degeqdent
ki nases i$ SSghgﬁﬁﬁgafronlpaln,Pfﬂ?ﬁéﬁH@WﬁFV f@%?d@?@PWBP YRR i ve
di seases, Hrnuroetegreal—diseases—tnfecti-ous—di-seases—cardiovascyl ar
di seases any neurodegenahatkve dlseases 20. A pharnaceutical
conpositi on conprlqu ﬁﬁound as claimed in any one of clainms|lto
D
17 for usg as ! ngr e tPIper@l%%t %&J&’y’&%l 9(2 metlpo Fn %Cﬁllﬁlutdln gglarl'mge
acceptabl e exq%@g@nt or diluen 106 eSS i on
Of a Con‘pJ%HA UT IUIIIuIa (I) as AI‘C{I I'Icu 1 oul_y e uf \.,!uuuo .1_ ..u 17
the precess ConprbShﬁﬁﬁ (a) converting one conpound of
formula (]) tlo /gﬁ ound of fornmula (1); or 15(b) reactingl a
conpound pf floknpula A f e A 1 25RINBX | Fl a
P:pendme -3- -carboxylic acid [6-(2-methoxy-phenyl}-pyrimidin-4-yl-amide
o | 1A o o
0
N/W)\N/, I/‘\
‘\/ # (S)-Piperidine-3-carboxylic acid [6-{2-methexy-phenyl)-pyrimidin-4-yl]-amide
8
25 18A o Nf"-QN 0’0";
U0
o
(R)-Piperidine-3-carboxylic acid [6-(2-methoxy-phenyl)-pyrimidin-4-yl]-amide
s | 19A
Howg® o N™y o7
A A
=
N H/j\)\©
1-[6-(2-Methoxy-phenyl)-pyrimidin-4-yicarbamoyl]-pysrolidine-2
35 carboxylic acid
20A - e
PR Re
he™ "u"T'lLH-'\?'m]i-'a\
40 k" ~" 1-Acatyl-piperidine-3-carboxylic acid [6-(2-methoxy-phenyl-pyrimidin-4
yl]-amide
21A
PSP
/S\ - (
45 “i] d [ij
1-Methanesulfonyl-piperidine-3-carboxylic acid [6-(2-methoxy-
phenyl}-pyrimidin-4-ylJ-amide
23A | a
H P -CHy
50 <] N ~H o
E,\LNJLNJL,A@
# 1-[6-{2-Methoxy-phenyl)-pyrimidin-4-yl)-3-piperidin-3-yl-urea hydrochioride
24A
H3 a W™y o™
55 QNJLN l = )‘ﬁ
|
1-[B-(2-Methoxy-phenyl}-pyrimidin-4-yl)-3-pipendin-4-yl-urea
hydrechloride




30Formul a A wherein A, 13, RI, Ra and R2 are as defined in general
formula (1) and Xis a suitabl e substituent for a cross coupl ing
reaction, or a protected derivative t#éfeof 35with a compound of

formul a B (R3L

.general..formula (1) and Y is a suitable substituent for a cross .
coupling reaction, or a protected dg I_i)vagl ve thereof;

Formula B wherein R3 and x are as defined in

. ; d
wherein X and Y represent suitable )St1tuents for a cross- coupling
reaction areh are chosen t%react wi th one 50another; or (c) reactiing
a compoung of fo 4 0 L4 Fornmula E or a prot ected derivatji ve
t her eof® where qc §/ efined for general fornula (1) and L4
represents a pui f”abl e | | NgB- (M ENaf;phevi) pimidn- LD O peaﬁmnfarﬁ)crerml aF
15R2 20HN Bk R3) X Z5Ra Formura F wherei m Ra,  R2, 113,
X, A and B ar rgﬁ h dot’h general formula (1), 300r a protecte
derivatd ve the N ~preparing a conpound of forrmula (9, in
which Rl Is g noi et me c ormbe@mm;y%etnﬂgyn%h pwgggepyq)m(t;mgf for rrul a
(l ) Vl a a —E‘q%l UHUII (J.l. UIII Uy (1 pl U\,CQQ \lUIIHI | ol g T cootT
corresponding am rae ..arls.. agf¥otected derivative thereof wt h a corrp pund
of forml ph G /j/w a J\

\‘/"' , N-[6-(2-Methoxy-phenyl)-pyrimidin-4-y|]-benzamide
28A 0wy o
- .o“‘. l'l]N\-,/-’!\ J—».
20 rg'j N \1
. 1.
e ™~ B-Oxo-piperidine-3-carboxylic acid [5-(2-methoxy-phenyl)-pyrimidin-4-
ylj-amide
20A
25 o, o NN T
H;C’I!‘\/\NJLH/"\AI)\
# 1-{2-Dimethylamino ethyl}-3-[6-(2-methoxy-phenyl)-pyrimidin-4-yl]-urea
30A N _
30 [ I I o N°FN o
HDJI\/\' ﬁiﬂk/ I R
# (3~ {3-[6-(2-methoxy-phenyl)-pyrimidin-4-yl])-ureido}-phenyl)-acetic
acid
3s 31A
ﬁ )NI"*-‘N o~
HO R P
ISR RS
w0 {3-[6-(2-methoxy-phenyl)-pyrimidin-4-y|)-ureido}-acetic acid
32A
LT
HO_ -~ -
PG
°© 2
45 2- (3-[6-(2-methoxy-phenyl}-pyrimidin-4-yl}-ureido}-propionic acid
33A
Qo NT™W o
HDs.ITr\ ,”\ /IL\,/;H, J\
I 9
50 2-{3-[6-(2-methoxy-phenyl)-pyrimidin-4-yl}-ureida}-2-methyl-propionic
acid
34A
O
HO " N
* V0
e {3-[6-{2-methoxy-phenyl}-pyrimidin-4-yl]-1-methyl-ureide)-acetic acid.




35 R 40 45 50 (R3)x wherein Ra, R2,1:13, x, A and B are as
defined for general fornula (1) and L2 represents a suitable |eaving
group; or a protected derivative t her &6f; (e) reacting a conmpound of
formula F as defined above or a protected derivative thereof with a
~.conmpound of formula J 225 0 ‘Forrmula J wherein Rl is as defined for
gener al f ommdo@polrki ks claimBd if dAEondt EFRA &7 Bfusedh meskink, |cﬁarlF|PHgleéU%toﬁgg&¥lon or
(9 reacti ng @desppotrodiios mddetedtyihaackiybirydiRieperitht IAsed] Bepdc@ily Bbit

wherein R2 R3 X, A and B are as defined for general formula (1) and
Z repreger m?ﬂ‘fjf‘;&lgﬂ‘l" ‘%'H%‘E‘EI FsereTR coplpn f%?d'ﬂﬂé!rfbasasﬂ-‘-"&efuﬁmdplpndprebr@teﬁ on

selec fo proliferative diseases, immunological diseases, Infectious diseases,
with a COITDQ:H.E] sge( 051 3',( ggnjgtwe diseases.

20. A pharmaceutical composition comprising a compound as claimed in any one of claims 1 to 17 for Use as active
Ingredient together with a pharmaceuticelly acceptable exciplent or diluent.
10
21. A process for the preparation of a compound of formulz (1) as claimed in any one of claims 1 to 17 the process

comprising

{a) converting one compound of formuta (1) to another compound of formuta (1); or

5 (b} reacting a compound of farmula A
3 Rz
20 ' /l\
0 NF ,A
JL /k\
i R! N B X
L
o Formula A

wherein A, B, R, R? and A2 are as defined in general formula (1) and X is a suitable substituent for a cross
coupling reaction, or a protected derivative thereof

35 with a compound of farmula B
Y. /
) | )
0 T(R A
i Formula B

wherein R? and x are as defined in general formula (I and Y is a sultable substituent for a cross coupling

reaction, or a protected derivative thereof;

wherein X and Y repregent suitabie substituents for a cross-coupling reaction and are chosen to react with one
50 another; or

(c) reacting a compound of formula E



NH 40 Fornula L 45wherein Rl and Ra are as defined for general

formula (0; under suitable conditions for coupling reaction; or (g)
preparing a conmpound of formulae (1), 324 which RL is - NHR20 .
or-NH(01.6 al kyl)-R20 by reacting a conpound of fornula F as defined
above with a conmpound of formula: 50R20N=C=0 or R20-(C1.6a|ky|)-N—C=0‘

‘wherein R20 Isas defined for general formula (1), for exanpl e R20
represents a heteroaryl group such as pwi dine.

5 R? L,

Formula E

0 or a protected derivative thereof
wherein R1 is as deflned for general formula {f} and L, represents a suitable leaving group;

with a compound of formula F
RZ
Nfﬁi\\%

HN//l§§E s l
] T
25 R3 \

Formula F

1%

wherein A8, R2, R3, x, A and B are as defined In general formuta (1),
3o or a protected derivative thereof; or
{t) preparing a compound of formula {{}, in which R?is a moiety which connects to the main carbonyl of formula

(1) via a nitrogen atomn
by & process comprising reaclion of the corresponding amine or a protected derivative thereot

with a compound of formulza G

35
RZ
* 0 NF r
PPN

- L N B = l

| TR

R N

Faormula G

50

wherein R%, R2, R3, x, A and B are as defined for general formula (1) and L, represents a suitable leaving group;
or a protected derivative thereof;

(e} reacting a compound of formula F as defined above or a protected derivative thereof

with & compound of formula J
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225

R OH

Formula J

wherein R is as defined for general formula (1); in the presence of a suitable coupling agent; or

{f} reacting a compound of formula K
RZ
)\
NF ‘A
2 B /

Formula K

wherein R2, R3, x, A and B are as defined for general formula (i) and Z represents a suitable substituent for a

cross-coupling reaction
with a compound of formuta L

9]
R? NH
Ra
Formula L

wherein R? and R8 are as defined for general formula {1);

under suitable conditions for coupling reaction; or

{9) preparing a compound of formulae (1), in which R1 is -NHR20 or -NH-(C, g alkyl}-A2% by reacting a compound
of formula F as defined above with a compound of formula;

R20N=C=0 or R20-(C, salkyl)-N=C=0

wherein R? is as defined for general formula (1), for example R20 repregents a hete roaryl group such as pyridine,



