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2,6-SUBSTITUTED4-MONOSUBSTITUTEDAMINO-PYRIMIDINE AS
PROSTAGLANDIN D2 RECEPTOR ANTAGONISTS

FIELD OF THE INVENTION

The present mvention is directed lo pyrimidine compounds, their preparalion, pharmaceutical
compaosiltions contaming (hese compounds, end their pharmacentical use in the treaitment of diseass
states capable of beimg modulated by the mhibition of the prostaglandin D2 receptor.

Lacal allergen challeage in patients with allergic rhinitis, bronchial asthma, allergic conjunctivitis and
atopic dermatitis has been shown to result In rapid elevation of prostaglandin D2 “(PGD2)” levels in
nasal and bronchisl [avage fluids, tears and skin chamber fluids. PGD2 has mamy inflemmatory
actions, such as increasing vascular permeability in the conjunctiva and skin, increasing nasal airway
resistance, afrway namowing and eosinophil infiltration into the conjunctiva and trachea

PGD2 is the major cycleoxypenase product of amachidonic acid produced from mast cells on
immunological challenge [Lowis, RA, Soier NA, Diamond PT, Austen KF, Oates JA, Roberts 1.7 I,
prostaglandin D2 generation after activalion of rat end human mast cells with anti-TgE, 7. Fomuncl
120, 16271631, 1982]. Activated mast eells, a major sourte of PGDZ, are one of ihe key players in
driving the nllergic response in conditions such as asthme, ellergic rhinitis, allergic confunctivitis,
allergic denmatitis and other diseases [Brightling CE, Bradding P, Pavord ID, Wardlew AJ, New
Insights into the role of the masi cell in ashma, Clin Exp Alferzy 33, 550-556, 20031,
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Many of the actions of PGD2 are mediated through ils action on the D-type prostegiandin (“1F)
recentor, 2 (3 protein-coupled receplor expressed en epithelium and smoath muscle.

In asthma, (he respiratory epithelium has [ong been recognized as a key sowrce of inflammatory
cytoldnes and chemokines that drive the progression of the disease [Holgate 8, Lackie P, Wilson S,
Roche W, Davies D, Bronchial Epithelium as a Key Reguiator of Airway Allergen Sepsisitzabion and
Remodelling in Asthma, dn J Respir Crit Care Med 162, 113-117, 200C]. In an expermmental murine
model of asthma, ke DP receplor is dramatically up-regplated on airway epilhelum on antigen
challenge [Matsuoka T, Hirata M, Tanake H, Takaheshi Y, Murzta T, Kzbeshima K, Sugimolo Y,
Kobayashi T, Ushilubi F, Aze Y, Eguchi N, Urade Y, Yoshida N, Kimuma K, Mizoguchi A&, Honda Y,
Negni H, Narumiya 5, prosiaglandin D2 as a mediator of allergic asthma, Seience 287, 2013-2017,
2000]. In knockoul mice, lacking the DP receptor, there i3 a marked reduction in airway
hyperreactivity and chronic inflammation [Matsuoka T, Hirala M, Tanzka H, Takehachi ¥, Morata T,
Kabashima K, Sugimolo Y, Kobayashi T, Ushikubi F, Aze Y, Eguchi N, Urade Y, Yoshida N, Kimura
K, Mizopuchi A, Honda Y, Magsi H, Narumiya 5, Prosiaglandin DZ as = mexdiator of allergic asthma,
Seiznce 287, 2013-2017, 2000]; two of the cardinal features of human asthma.

The DF recepior is also thought to be invalved in human allergic rhinitis, a frequent allerpic disease
that is characlerized by the symptoms of sneszing, itching, rhinorea and nesal congestion. Local
administration of PGD2 Lo the nose causes 8 dose dependent increase in nasal congestion [Doyle WY,
Boshm 5, Skoner DP, Physiclogic responses to inbrunasal dose-response challengss with histamme,
methacholine, bradykinin, and prostaglandin i adult vohmteers with and without nasal allergy, J
Allergy Clin Impnmol. 86(6 Pt 1), 924-35, 19901

REPORTED DEVELOPMENTS

DIP receptor antagonisia have been shown 1o reduce amway inflammation in a puinea pig experimenial
astma model [Arfmmm A, Yasui K, Kishino J, Asanuma F, Hasegawa FL, Ealmdo 8, Ohtani M, Arita
H (2001}, Prevention of allergic inflammation by a novel prastaglandin receplor entagonist, 8-5751, J
Pharmacol Exp Ther. 298(2), 411-9, 2001]. PGD2, therefore appears to act on the DF receplor and
plays an important role in elicitation of certain key features of allergic asthme.

DP enlaponists have been shown to be effective at alleviating the symptoms of allergic rhinits in
multiple spectes, and more specifically have been shown lo Inhibit the anligen-induced nazsal
congestion, the most manifest symptom of allergic rhinjiis [Jones, T. B., Savoie, C, Robichaud, A,
Siurino, C., Scheigetz, 1., Lachance, N, Roy, B, Boyd, M., Abreham, W., Studies wilh 2 DP receptor
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eniagonist in sheep and guinea pig models of allergic thinitis, Am. J. Resp. Crit Care Med. 167, AZ18,
2003; and Arimuora A, Yasui K, Kishine I, Asanuma F, Hasegawa H, Kakudo S, Obtani M, Adia H
Prevention of allergic inflammation by e novel prosteglandin receplor antagonisi, $-5751. f Pharmacol
Exp Ther. 298(2), 411-9, 2001].

DP anlagonists are also effective In experimental medels of allesgie conjunclivilis and allergic
dermatitis {Asmoura A Yasoi K, Kishine J, Asanuma F, Hasegawa H, Kekude 5, Chiani M, Arita H,
Prevention of allergic inflammation by a nove! prostaglandin reeeplor amiagonist, 3-5751. J Pharmacol
Exp Ther. 208(2), 411-9, 2001; and Torisu K, Kobayashi K, Iwahashi M, Nakai Y, Onoda T, Nagasc
T, Sugimote I, Okada ¥, Masumoto R, Nanbn F, Ohuchida B, Makai H, Toda M, Discovery of a new
class of potent, selective, and omlly eclive prostaglendin D recepior antzponists, Bisorg. & Med.
Chem 12, 3361-5378, 2004].

Applicants herein disclose a novel 2,6-subsbituled-4+monosubstitutedaminopyrimidine ecompound
havirg valuable phatmaceulical properties; particularly the ability 1o associata wilh end regulate the

DP rcceptor.

SUMMARY OF THE INVENTION

The present inventon is direcled to a 2,6-substimted-4-moenosubstitutedamino-pyrimidins

compound of Formula ()
EN
-~
k Cy
| S
1
o
O !
()
wherein:

(A)  Cy'is cyclaalkyl heterccyclyl, cycloalkenyl, heterocyclenyl, heteroaryl, aryl, or mullicyclic
alkaryl, each of which iz optionally substihried by one to three of same or different following
Cy' substitent groups consisting of:
aryl, eyano, halogen, nitre, carboxy, hydroxy, alkylihio, alkylsulfonyl, 2lcylsulfinyl,
cycloalkyl, heterocyclyl, cycloalkenyl, helerocycienyl, aryl, hetercary], multicyclic
alkaryl, aroyl arylatkoxycarbomyl, arylalieylthio, aryloxy, aryloxycarbomyl,
arylsulfinyl, arylsulfonyl, arylthio, heteroaryloxy, beteroarylalkoxycarbonyl, N-
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melhoxysulfpoyl, R:-CEN-OR)-, YYN-, Y'YNCEO), Y YNCEC)O-,
Y'YINSOy, alkcyl-0-C(=0}-(Co-Ce)-alkylens-Z'-, YYN-C=0HCr-Ce)-
alkylene-Z'-, YIYNL{Cr-Colallylene-Z'-, alky[-C=OYN(R»-50;-, alkyl-0-C(=0)-
NE}, elkyl-O-CORNE)-S0z,  alkyl-O-NR’)»-50r, alkyl-O-N(R}-C(=0}-,
alkyl-SO- N(R)}-C(0}, aryl- SO NR®}-C(=0)-, alkyl-SO-N(R’)-,
RE-C(=0)N(RH-, R"-NH-C(=0)-NH~ '
alkenyl, which is optionally substituied by alkoxy or hyilroxy;
alkoxycarbonyl, which is optionally substituted by Y'Y N-,
alkynyl, which is oplionally substituted by hydroxy or alkoxy;
alkyl, which is optionally substituled hy one to three of same or different of halogen,
carboxy, cyano, hydeoxy, Y'Y'N-, YIYN-O(=0), HN-C{=NH}NH-O-,
R0} N}, alkyFO-CE=O}N(R), alkyl- SO NRY), RSOy N(R)-
C=0), arylNER)-C(=0}), heteroaryl-N(R*)-C(=0}, heteroyclyl N(R*)-
C(=0}, alkoxycarbonyl, cycloalkyl,  heterocyclyl, cycloalkenyl,
heierocyclenyl, aryl, heteroaryl, multicyelic elkaryl, alkoxy, which is
optionally substituted by carboxy, aryl or heleroaryl, or alkoxycarbonyl,
which is optionally substituted by ¥'Y*N-; and
alkoxy, which is optionally substituted by one lo threz: of same of different of carboxy,
alkoxyoarbonyl, cyeno, halogen, NYYE, YYYNC(E0), oyclealiyl,
heteroeyelyl, eycloalkenyl, heterecyclepyl, aryl, heleroaryl, or mulbcyelic
elkaryl;
wherein
the aryl or heteroaryl moicties in the Cy' substitueni groups are optionally
independently substitaled by lydraxy, amino, alkyl, alkexy, carboxy,
alkoxycarbonyl or R*-80;-NR)-C=0)
and, wherein
the cyeloalkyl, cycloalkemyl, beterocyelyl, kelerocyclenyl or multeyelic alkaryl
moieties in the Cy' substituent groups independenily is cptionally subslitated
by hydraxy, amino, alkyl, alkoxy, ora, carboxy, alkoxyearbonyl or R*-SO0p-
NR)-C=0)5
and further provided (hat when Cy is cycloalkyl, eycloalkenyl, heterooyelyl, helerocyclenyl or
multicyclic alkaryl, cach of which independently mey also be substitited by oxo;
Cy" is cycloatkenyl, heterocyclemyl, aryl, heteroaryl, or multicyclic elkaryl, each of which
independently is optonally substituted by one to (hree of same or diffcrent of same or
different of alkoxy, (Cr-C,)-alkyl, hydroxy, cyano, halogen, haloalkoxy, haloalkyl, nito,
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(E)

YY™N-, Y'Y*N-S0r, aryl or heteroaryl, wherein the ary) is optionally substituted by alkyl or
hydroxyalkyl, and the hetemary] is eptionally substituted by allkyl;

L! is a straight- or bragched-chain ellylene containing from 1 to aboul 6 carbon atoms and js
optionaily subsituled by carboxy or hydroxy; or

1} is -CHz(Cy-Cs)halealkylane, o

1! is eycloalkylene containing fram | to about 7 carbon atoms and is optionally substitured by
hydraxy, or

L' and Cy* together represent aryleycloalkyl or cycloalkylaryl;

R! is (Cr-Cy)alkylthio, Y*Y N {€1-C,)-alkoxy which is aptiopally substituted by one to three
balogen; or (C-Cy)-aliyl, which is optionally substitoted by coe to thres of halogen, hydroxy
or alkoxy;

L? is bond, -O- or ~CH,-O-;

and wherein:

R R R and R® are each independentty H or alky),

R® Is alky!, which s optionally substitated by hydroxy or alkoxy;

R”is H or allyl;

R® is aliyl, aryl, arylalkyl, heteroaryl, heteroarylelicyl, wherein the aryl or heteroaryl moiety is
oplionally substitufed by halogen;

¥ and Y7 are each independently hydrogen, or alkyl, which is optionally substituted by one to
three of =ame or different of carboxy, alkexycarbonyl, alkoxy, hydroxy, amino, alkylamino,
dialkylemino, cycloalkyl, coveloalkenyl, heterocyclyl, heterocyclenmyl, aryl, hetesroaryl or
muliieyelic alkeryl; wherein the eryl and heteroaryl independently is opticnally substituted by
hydroxy, amino, alkyl or elkoxy, and wherem the cyclaalkyl, heterocyelyl, cycloalkenyl,
heterocyclenyl and multicyclic alkaryl independently is optionally subgfitied by hydroxy,
amino, alkyl, alkoxy or oxe; or

¥! and ¥? taken together with the nitrogen alom to which they are attached, form a nitrogen-
containing three lo seven member sahmated helerocyclyl that opticnally containg a further
heteroatom selecied from O, 5, or WY, wherein ¥” is hydrogen ar alkyl, sed wherein the
heterocyclyl 13 optionally substituted by one to three of zame or differant of carboxy, hydroxy,
hydroxyalkyl, oxe, amine, alkylanine or dialkylamime;

¥ and Y® are each independently H or {C-Cs)-alkyl;

Z! 5 C(=0)N(R"), N or S(0),; and

nis0, lor?;

provided that when R is methoxy, L' is -CHy-CHp-, L” is 2 bond and Cy? is 2 4-dichlorophenyl, then
15 not 1-methyl-2-ethyloxycarbonylandel-5-yI;
Cyli 1-methyl-2-ethyl bonyl-indol-5-y]
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or an N-oxide Lhereof, or an ester prodrug thereof, or a pharmaceulically accepteble salt, ydrate, or
solvale thereof.

Anolher aspect of lhe present imvenbion {s a pharmaceutical composilion comprising, 8
pharmaceutically effective amount ol one or more compounds according to Formula (T) in admixture
with a pharmacentically acceptable carrier.

Another aspect of the present Ivention is a msthod of wealing a patient suffering from 2 PGD2-
mediated disorder including, but not [imited to, allergic disease (such as allergic rhinitis, ellergic
conjunctivitis, atopic dermatitis, bronchial asthroa and food allergy), systemic mastocyiosis, disorders
accompanied by sysiemic mast cell activation, anaphylaxis shock, bronchoconstriction, bronchilis,
urlicaria, eczema, disenses accompanied by itch {such Bs alnpic dermatitis and urticarie), diseases
{such as cataracl, retinal detachment, inflammation, infection and sleeping disorders) which is
generated secondarily es a result of behavior accompanied by itch (such as scratching and beahng),
tnflammation, chronic chstructive pulmonary diseases, jschemic reperfusion 1jury, cerebrovascular
aneldent, chronic theumatoid arhritis, pleursy, ulcerativo colitis and the like by administering to said
patient a pharmacentically effective amount of 2 compound azeording to Formula ().

DETAILED DESCRIFTION OF THE INVENTION

As used above, and throughout the deseription of ihe invention, the following terms, unless otherwise
indicated, shall be understood Lo have the following MeAnings.

"Acyl” means H-CO- or (aliphatic or cyehyl}CO-.  Preferred acyl inclodes lower alkanoyl that
contains a lower alkyi, Exemplery acy] includes formyl, acelyl, propanoyi, 2-methylpropanoyl,
bulznoyl, palmitoyl, acryloyl, propynoyl, and cyclohexylearbomyl.

vAliphatic™ means alkyl, alkenyl o allamyl.

nAlkenyl” means 2 stright or branched alipbatic hydrocarbon group conlaining e carbon-carbon
double bond and baving 2 to about 15 carbon aloms. Preferred alkenyl has 2 to about 12 carbon atoms,
More proferred alkenyl has 2 fo about4 carbon eloms. Branched meens that one or more lower alkyl
groups such as methyl, ethyl or propyl ave attached 1o a near alkenyl chain, "Lower alkenyl" means
about 2 o about 4 carbon atoms in Lhe chain that may be straight or branched Exemplary alkenyl
includes elhonyl, propenyl, n-butenyl, i-butenyl, 3-melhylbut-2-enyl, r-penienyl, hepienyl, octemyl,
cyclohexylbulenyl, and decenyl.
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mAlkory" means elkyl<D-. Exemplary alkoxy mcludes methaxy, ethoxy, n-propoxy, i-propoxy, #-
butoxy, and heproxy.

““Alkoxyalkylene” means alkyl-O-alkylene. Exemplary alkoxyalkylene includes methoxymethylene
and ethoogymethylene.

"Alkoxycarbonyl™ means alkyl-O-CO-  Exemplary alkoxycarbonyl includes methoxycarbonyl,
ethoxyearbonyl, and -butyloxycarbonyl.

"Alkyl" means straighl or branched alipbatic hydmocarbon having 1 to about 20 carbon aloms.
Preferred alloyl has 1 to aboul 12 carbon eloms. More preferred is lower alkyl. Brznched means that
one ot more lower alkyl eroups such as methyl, ethyl or propyl are atlached o a linear alloyl chain.
Lower alkyl” means 1 fo about 4 carbon atoms in a linear alkyl chain that may be straight or
branched.

“Alkylamino™ means alkyl-WH-. Preferred alkylamino is (C5-Ceyalkylamino. Exemplary alkylammo

includes methylamino and ethylamino.

rAlkylens” means a straight or branched bivalenl hydrocarbon having from 1 fo about 15 carbon
atoma. Preferred allcylone is the lower alkylene having from 1 to ebout & carbom aloms. Excmplary
alkenylene includes methylene, cthylene, propylene, and butylenc.

"4 lkylsulfinyl” means alkyl-SO-.  Preferred alleylsulfinyl is (Ci-Cglalkylsolfinyl. Exemplary
alkylsulfinyl groups inclnde CH,-50-

"Alkylsulfony]" means nlkyl-50r.  Preferred alkylsullomyl is {C;-Ce)alkylsullonyl. Exemplary
alkylsulfonyl fncludes CHy-50,, and CHyCHy- S0y

" Allylilio” means an alkyl-S- . Exemplery alicylihio includes CHa,-5-,

n4lkynyl” means straight or branched efiphatic hydrocarbon coniaining a carbon-carbon triple bond
and having 2 Lo about 15 carbon atoms. Preferred allynyl has 2 lo aboui 12 carbon atoms. More
prefered allgymyl has 2 io about & carbon atoms. Branched means thal one or more lower alkyl such
as methyl, ettryl or prapyl are attached io a linear alkynyl chain. "Lower alkynyl" means 2 fo about 4
carbon atoms in a lineay alkynyl chain that may be straiphl or branched  Exemplary alkynyl inclndes
ethynyl, propyayl, »-butymy, 2-butynyl, 3-methylbutynyl, z-pentynyl, heptynyl, octynyl, and decynyl.



10

15

20

25

30

35

8-

" Aroyl" means aryl-CO-. Exemplary aroyl includes benzoyl, and 1-and 2-napbthoyl.

= Aryl" means en aromatic monacyclic or multicyelic rng system of eboul & 1o about 14 carbon atoms.
Preferred eryl include about 6 ko about 10 carbon atoms. Exemplary aryl include pheny] and naphthyl.

vprylalkyl" means aryl-aliyl-. Preferred arylalkyl contams a (C-Ce)alkyl motety. IExemplary
arylalicy] includes benzyl, 2-phenethy] and naphihlensmethyl.

nprylalkoxy” means arylalkyl-O-. Exemplary arylalkoxy meludes benzyloxy ond 1- or
2-naphthalenemethoxy.

nArylalkoxycarbonyl” means arylalkyl-O-CO-. Exemplary  arylalkoxycarbonyl irclodes
phenoxycerbonyl and naphthoxycarbonyl.
" Arylalkylthin" means arylalkyl-5-. Exemplary arylalicylthio includes benzyithio.

" Aryleycloalkenyl” means a fnsed aryl and cycloalkenyl. Preferred aryleycloalkenyl is one wherein
the aryl thereof is phenyl and lhe cycloalkenyl copsists of abont 5 to aboul 7 ring eloms. An
arylcycloalkenyl is bonded through any atom of the cycloslkenyl moiety thereof capeble of such .
bonding, Exemplary aryleycloalkenyl mcludes 1,2-dihydronephtiylens and ndene.

» Aryleycloaliyl” means a fused ary] and eycloalkyl. Preferred aryleycloalkyl is one wherein the aryl
thereof is phenyl and the cycloalkyl eonsists of ahout 5 1o about 6 ring atems. An aryleyeloalleyl is
honded throuph any elom of the cycloallyl maiety thereof capable -::-i' such bonding. Exemplary
arylcycloalkyl includes 1.2,3 4-tetrahydro-naphthylene.

vArylhererooyclenyl” means & fused aryl and heterncyclenyl Preferred arylheterosyclenyl is ome
wherein fie aryl fhersof is pheny) and the heterocyclemyl consisis of about 5 10 about & ving atoms. An
arylheterocyclenyl is bonded throngh any atom of the heterceycleny] Lhereof capable of such bonding,
The designation of the az, oxa or ihia as a prefix before the helerocyclenyl portion of the
arylheterocyclenyl defines that el least a nitrogen, oxygen or suliur slom Is present, respectvely, as a
ring atom. The nifrogen atom of an erylhelerocyclemyl may be a besic nitrogen atom. The nitrogen or
sulfor alom of the heterocyelenyl portion of the arylhelerocyclenyl may also be optionally oxidized fo
the corresponding N-oxide, S-oxide or S, S-dioxide. Exemplary arylheterocyclenyl melhdes 3H-
indolinyl, 1H-2-exoquinolyl, 2H-l-oxoisoquinolyl, 1,2-di-hydroguinolinyd, 3,4-dihydroguinolinyl, 1.2-
dihydrolsoquinolinyl, end 3 A-dihydroiscquinclinyl.
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» Arythelerocyclyl” means a fused aryl and helerocyclyl. Preferred heteracyelylaryl is ons wherein the
aryl thereof is phenyl end the heterocyclyl consisis of dboul 5 1o about 6 ring atoms. AR
arylheterncyclyl is bonded through any atom of the belerocyclyl moicty thereof capable of such
bopding. The designelien of the aza, oxa or thio as e prefix before helerocyclyl portion of the
arylheterocyclyl defines thal ot leasi a nilrogen, oxygen or sulfur atom is present, respectively, as a
ring atem. The nitmgen atom of an arylheterocyclyl may be a basic nitrogen atom. The nitrogen or
sulfur atom of the heterocyclyl portion of the arylhelerocyclyl may also be eptionally oxidized Lo the
comresponding M-oxide, S-oxide or S,5-dioxide. Exemplary arylheterocyclyl fncludes indolinyl,
1,23 4-tetrahydroisoquinoline,  1,2,3,4-tetrehydroquinelive,  1H-2,3-dihydroisomdol-2-yl, 23-
dihydrobenzjf]isomdol- 2-yL, and 1,23 4- letrahydrobenz[g]-isoquinolin-2-yl.

"Aryloxy" means an aryl-0-. Exemplary aryloxy incluedes phenaxy and naphthaxy.
"Aryloxycarbonyl” means aryl-0-CO-, Exemplary arylexycarbony]l meludes phenoxyearbonyl end
naphthoxycarbonyl.

" Arylsnlfinyl" means ary-80-. Exemplary arylsulfinyl includes phenylsulfinyl and paphthylsulfinyl.

"Arylsullonyl” means aryl-50.- Exemplary arylsoilonyl includes phenylsulfonyl and
naphthylmifanyl.

" Arylthio" means aryl-S-. Exemplary arylthio includes phenylthio and naphihiylthio.

*“Compounds of fhe present invention™, and equivelent expressions, are meant to embrace compounis
of Formula (I} as hereinbefore described, which expression includes the ester prodrugs, Lhe
phermaceuticlly acceptable salts, and the solvales, eg., hydrates, where the context so permits.
Similarly, reference 1o inlenmediates, whether or not they themselves are eleimed, is meant to embrace
their salts, and solvales, where the context 5o permiis.

nCyeloalkenyl” means & noa-aromatic mone- or multicyclic ring system of zbout 3 fo ebout 10 t=rhon
atoms, preferably of about 5 to about 10 carbon atoms, and which contains at least one carbon-carbon
double bond. Preferred rings of the ring sysiem include aboul 5 to aboul 6 ring atoms; and such
prefered ring sizes are also referred to as "lower”. Exemplary monccyclic cyclealkenyl meludes
syclopenienyl, cyclohexenyl, and cycloheptenyl. An exemplary multicyclic cycloalkeny] is
norbomylenyl.
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"Cyeloalkenyleryl" means a fused aryl and cycloalkenyl, Preferred cycloalkenylaryl is one wherein
the 2yl thercof is phenyl and the cycloalkenyl consists of shout 5 to about & ring atoms. A
cycloalkenylaryl is bonded through any atom of Ihe aryl moiety thereof capable of such bending.
Exemplary cycloalkenylaryl includes 1,2-dihydronaphihylene and indene.

"Cycloalkenylheteroaryl" means a fused heteroary! and cycicatkenyl. Prefered cycloalkenylhetervaryl
is one wherein (he heteroaryl thereof consists of gbout 3 Lo aboul 6 ring ators and the cycloalkenyl
sansists of about § Wy about 6 ong atoms. A eyeloalkenylheteroaryl is bonded through any atom ol the
heteroary] thereof capable of such bonding. The designation of the aza, oxa or thio &s a prefix before
heterearyl partion of the cycloalkenylheleroaryl defines thal at Jeast a nitrogen, exygen or sulfur alom
i present, Tespectively, as a ring alom. The nitraper atom of a cycloalkenylheteroaryl may be & basic
nitregen atom. The nitrogen alom of the heterpary] portion of the eycloalkenylheteroeryl may also be
opticnally oxidized to the corresponding N-oxide. Fxemplary cycloalkenylheteroaryl includes 5,6~
dihydroquinclyl, 5,6-dihydroisoquinclyl, 5,6-dihydroguinoxalinyl, 5. 6-dibydmoquinazolinyl, 4.3-
difrydro-1H -benzimidazolyl, and 4,5-di-hydrobenzoxazolyl

"Cycloalkyl” means a non-aromatic mono- oF multicyclic saturaled ring system of aboul 3 (o sbout 10
carhon aloms, preferably of about 5 1o about 10 carbon atoms. Preferred ting systems include aboul 5
ta abput 7 ring atoms; and such preferred ring systems ere also referred 1o as "ower”, Exemplary
monoceyelic cycloalkyl jocludes cyclopentyl, cyclohexyl, and cycloheptyl. Exemplary multicyclic
cycivalky] includes 1-decalin, norbornyl, and adamant-(1- or 2-Jyl.

"Cycloalkylery]” means e fused aryl and eycloalkyl. Prefemred cyeloalkylaryl is one wherein the aryl
thereof is phenyl and the cycloalkyl consists of about % 10 abowt 6 ring atoms. A cycloalkylaryl is
bonded through zny atom of the cyeloalkyl moiety thereof capable of such bonding. Exemplary
cycloaligylaryl inclades 1,2.3,4-tetrahydro-paphiiylene.

nCycloalkylene” means a bivalent cycloalkyl group having about 4 to abount B carben atoms. Prefimed
cyeloalkylene includes about 5 ta about 7 ring atoms; and such prefemed ring systoms are also referred
ko as "lower". The polats of binding on (he cyvlealkylene group inchide 1,1-, 1,2+, 1,3-, or L4~
binding patterns, end wherg applicable the stereochemical relationship of the points of binding is
either cis or irans. Exemplary monocyclic cycloalkylens includes (1,1-, 1,2~ or 1,3-)cyclobexylene
and {1,1- or 1,2-)cyclopentylene.

"Cycloalkylhetervary]" means a fused hetervary] and cycloalkyl. Preferred cycloalkylheteraaryl is
one wherein the heteroary] thereof consists of abowt 5 to 2bout 6 ring aloms and (he cycloalkyl consists
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of about 5 to about 6 ring atoms. A cycloalkylheteroaryl is bonded through apy eiom of the heteroaryl
Ihereof capable of such bending. The designation of the aza, oxa or thic as & prefix before heleroaryl
portion of the fused cycloalkylheteroaryl defines that af least a nilrogen, oxygen or sulfur atom is
preseat, respectively, as a ring alom. The niirogen alom of a cycloalkylheteroaryl may be a basic
nitrogen atom. The nitrogen atom of the heteroary] portion of the cycloalkylheteroaryl may also be
optionally oxidized to the corresponding M-oxide. Txemplary cycloalkylheteroaryl meludes 5,6,7,3-
tetrahydroquinolinyl,  5,6,7,8-fetra-hydroisoquinalyl, 5,6,7 3-letrahydroquinoxalinyl,  5,6,7.8-
letrahydroquinazolyl, 45,6, 7+tetrahydro-1H-bendmidazolyl, and 4,5,6,7-tetrahydrobenzoxazalyl.

"Cyely]l" means cycloalkyl, eyeloalkenyl, heterocyclyl or heterncyelenyl.

“Dialkylaming” means {alkyl};-N-.  Prefemed dialkylamino is (Ci-Cealiyl)-N-.  Exemplery
dialteylamino groups include dimethylaminoe, diethylamina and methylethylamino.

"Halo" or “halepen” means fluero, chloro, bromao, er jode. Preferred are fluoro or chloro.

“aloalkoxy” means alkoxy subsifinted by one lo three balo groups. Preferred are loweralkoxy
substituted by one to three halogens. Mosi preferred are loweralkeny substituted by one halogen.

“Halealky!™ means alkyl substituted by one Lo three halo groups. Preferred arc Joweralkyl substitated
by one lo three halogens. Most preferred are loweralkyl substituted by one halogen.

“Haloalkylene™ means alkylens substituted by one to three halo groups. Preferred are loweralkylene
substitried by one to thres halopens. Mosl preferred are loweralkyl substitulsd by one halogen.
Examplary hatoalkylene includes —CHF-, -CF;-, ~CHy-CHF- and -CHy-CFz-

"Heteroaroyl” means hetervaryl-CO-. Exemplary hetercaroyl includes Ihiophenoyl, nicotinoyl, pyrrol-
2-ylcarbonyl, I- and 2-naphthoyl, and pyridinoyl.

"Helerparyl" means an aromatic monocyclic or multieyclic ring system of abouf 5 to about 14 carbon
atoms, in which one or more of the carbop atems in the ring system isfare helern element{(s) other than
carbon, Tor example nitrogen, oxygen or sulfur. Preferably aromalic ring systems include about 5 Lo
ahout 10 carbon atoms, and nehade 1 to 3 heteroatoms. Most preferred ring sizes of rings of the ring
gystem include about 5 to about € ring atowms. The designation of the aza, oxa or thio es a prefix
before heteroaryl defines that at Jeast a nitrogen, cxygen of sulfur atom is present, respectively, as a
gng atom. A nitrogen atom of an heteroaryl may be a basic niitogen atom and may alse be opticnally
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oxidized to the corresponding N-oxide. When a heleroaryl is subglitatzd by a hydroxy group, it also
includes its corresponding tautomer where such hydroxy substituted heteroaryl is capeble of soch.
Exemplary hetervaryl includes pyrazinyl, thienyl, isothiazolyl, oxazolyl, pyrazolyl, furazanyl, pyrrolyl,
1,2 A thiadiszolyl, pyridazinyl, quinoxalinyl, phthalazinyl, imidazo{1,2-=]pyridine, 1midezo[2,1-
bjthiazolyl, benzofurazznyl, azamdolyl, benzimidazolyl, benzothienyl, thienopyridyl, thienopyrimidyl,
pymrolopyridyl, imidezopyridyl, benzoazaindolyl, 1,2 4-triazinyl, beazthiazolyl, furany!, imidazolyl,
indolyl, indolizinyl, isoxazolyl, izoquincliny], Isothiazolyl, oxadinzolyl, pymazinyl, pyridazinyl,
pyrazolyl, pyridyl, pyrimidinyl, pymolyl, quinazolinyl, quinolinyl, 1,3,4-thiadizzolyl, thiazolyl,
thienyl, and triezokyl.

"Heterparylalkyl” means heteroaryl-alkyl-, Preferred heterarylalkyl contin: a Ci.elkyl moiefy.
Ezemplary heteroarylalkyl includes ietrazpl-5-ylmethyl.

"Heleroarylalkoxy™ means heteroaryl-alkyl-Q-.
“Heleroarylalkoxycarbonyl™ means heteroarylalkyi-0-CO-.

"Heteroaryleyeloalkenyl” means a fised heterearyl and cyeloalkenyl. Preferred heteroaryleycloalkenyl
je one wherein the heteroaryl thereof consists of about 5 to aboul 6 ring atoms and the cycioalkenyl
consists of about 5 10 abont 6 ring atoms, A het=marylcycloalkenyl is bonded through any oiom of Lhe
cycloalkemy] thereof capable of such bonding The designetion of the az, oxa or thio 2s a prefix
before hetsrerry] portion of the hetoraaryleycloalkenyl delines that at Jeast a nitrogen, oxygen or sulfur
atom is present, respectively, as a ring atom, The nitrogen atom of a hetercaryleycloalkeny] may be &
basic nitrogen zlom. The nitrogen efom of the heteroaryl portion of the helemeryloysloglkenyl may
also be pptionally cxidized 1o the comesponding N-oxide. Excmplary heteroarylcycloalkeny! includes
5,6- dihydroquinolyl, 5,6-dihydroisoquinalyl, 5 6-dibydroguinoxaliny], 5,6-dihydroquinazoliny, 4,5-
dibydro-1H-benzimidazolyl, and 4, 5-di-hydrobenzoxazolyl.

“Heteroaryleycloalkyl" means a fused heteroary] and cycloallyl. Preferred heteroaryloycloalkyl is
one wheram the hetervaryl thereof consists of ebout 5 to aboul é ring afoms and the eycloalkyl
consists of about 5 to about 6 ring atoms. A heteroaryleycloalkyl is bonded through any atom of the
eycloalkyl thercof capable of such bonding. The desigration of the aza, oxe or thio as 2 prefix before:
heteroeryl portion of Lhe fused holeroaryleyeloalkyl defines that af least a nitrogen, oxygen or sulfur
atom is present, respectively, as a Ang atom. The nifrogen atom of a hetervarylcycloalkyl may be a
basic nitrogen alom. The nitrogen atom of the heteroaryl portion of the heteroarylcycloalkyl may also
be optionally oxidized 1o the comesponding N-oxide. Exemplary heteroaryleycloalkyl includes
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5,6,7,8 tetrahydroquinolinyl, 5,6,7,8-tetra-hydroisoquinolyl, 53,6,7, 8-tetrahydroquinoxaliny), 5,6,7,8-
lctrabydroquinazolyl, 4,5,6,7-tetrahydro- | H-benzimidazolyl, and 4,5 6, 7-teirahydrobenzaxezolyl

"Hetervarylbeterocyclenyl® meanz a fused heleroaryl and heterocyclenyl. Preferred
hetercarylheierocyclenyl is one wherein the hetervary] thereof consists of about 5 to about & ring atoms
and Lhe heterocyclenyl consists of ebout 5 to aboul 6 ring aloms. A helercarylheterocyclenyl is bonded
(hrough any atom of the heteroeyclenyl Lhereol capable of such bonding. The designation of Ihe aza,
oxa or thio as a prefix before (he heteroaryl or heterocycleny] pertion of the helcroarylheterocyclenyl
defines that at Jeast a nitrogen, oxygen or sulfur alom is present, respectively, s 2 ring atom. The
nitrogen atom of a heteroarylazaheterocyclenyl may be e basic nitrogen efom. The pitrogen or sulfur
giom of the heteroaryl portion of the heleroarylheterocyclyl may also be opticoally axidizad to the
corresponding N-oxide, The nitrogen or sulfur alom of the heieroaryl ar heterocyclyl portion of the
heteroarylhelerocyclyl may also be optionally cxidized Lo the corresponding N-oxide, 5- oxide or 5,5-
diowide. Exemplary heteroerylheterocyclenyl  includes 7,8-dibydro[1,7Joaphtymidinyl, 1,2-
dihydro[2,7]-0aphihyridinyl, 6,7-dibydro-3H -imidazo [4,5-c]pyridyl, 1,2-dthydm-],5-naphthyridinyl,
1 ,2-dikydro-16-naphthyridinyl, 1,2-dihydre-1,7 -naphthyridinyl, 1,2-dihydro-1 ,B-naphthyridinyl, and
1,2-dihydro-2,6-naphthyridimyl.

"[Yeteraarylheterocyelyl” means a fused heteroaryt and heterocyelyl Preferred heteroarylbeterocyelyl
i3 one wherein the heferoaryl thereof consists of about 5 to about 6 ring atoms and the heterncyelyl
consists of about 5 to about 6 ring atoms. A hetervarylheterocyclyl is bonded through any atom of the
heterocyclyl thereof capable of such bonding. The designation of [he aza, oxa or thio as a prelix
before the heteroary) or heterocyclyl portion of the fused heteraarylheterocyelyl defines that at least a
nitropen, oxygen or sujfur atom is present, respectively, as & ring atom. The nitragen alom of a fused
heteroarylbeteracyclyl mey be a basic nitrogen atom. The nitrogen or sulfur atom af (e heteroaryl
portion of 1he heteroarylhelerocyclyl may also be opticnally oxidized lo the corresponding N-oxide.
The nitrogen or sulfur atom of the hetervaryl or heterocyclyl portion of the heleroarylheterocyclyl may
also be opticnally oxidized to the comesponding N-oxide, S-oxide or §,S-dioxide. Exemplary
heteroarylheterocyelyl includes  2,3-dihydro-IH-pyrra][3,4-blquinolin2-yL  1,2.3.4-tetrahydrobenz
[5][1,7]uaphthyridin-2-yl, 1,2,3,4-tetrahydrobenz[b][ 1,6 maphthyridin-2-yL, 1,2,34-tetra-hydro-9H-
pyrido[3,4-b}indol-2y], 12,3, &tetralydro-SH-pyrido[d,3-b]indol-2yl, 2,3-dihydro-1H-pyrrolo[3.4-b
Jindol-2-yI, 1H-2,3 4,5-tetrahydroazepino[3,4-blindol-2-y1, 1H-2,3,4 5-tetra-hydroazepinol4,3-
blindot-d-yl, 1H-2,3.4.5-tetrahydroazepinafd 5-blindol-2  yL 5,6,7,5-1ztra-hydro[ 1, 7 ]oaphthyridyl,
1,2,3 A-tetrhydro[2, 7inaphthyridyl, 2 3-dihydra{1,4]dioxino[2,3-b]pyridyl, 2 A-dihydro-
[1.4]jdioxino[2,3-blpyridyl, 3,d-dibydro-2H-I-oxa[4,6)diazanaphthalenyl, 4,5,6,7- tetrahydro-3H-
imidazo[4,5-c]pyridyl, 6,7-dihydro[5,8]dizzanephthalenyl,  1,2.3,4-etmhydro[1,5]-naphtiyridinyl,



10

15

20

25

30

35

| 2,3 4-letrzhydro[1,6]naphthyridinyl, 1,23 A-tetrahydro[ 1, 7]naphthyridiny, 1234
tetrahrydrof 1,8 jnaphthyridinyl, and 1.2,3,4-tetre-hydro{2 6]naphthyridinyl.

"Heteroaryloxy" means heleroaryl-O- . Excmplary hetercaryjoxy includes pyridyloxy.

"Heterooyclenyl” means a non-aromatic monocyclic or multicyelic hydrocarbon ring sysiem of about 3
to0 about 10 carbon atoms, in which coe or more of the carbon atems in the ring syslem isfars hetero
element(s) other Lhan carbon, [or example nitogen, OXygen or sulfir atoms, and which contains al
least one carbon-carbon double bond er carbon-nitrogen double bond. Proferably, the non-aromatic
ring system inclndes aboul 5 to about 10 carbon otoms, end 1 o 3 hetsroatoms. Most peferred ring
sizes of rmgs of 1he ring system include about 5 to ebout & ring, atoms; and such prefe=d ring sizes
are also referred to as "lower", The designation of the mza, oxa or thio as a prefix before
heterocyclenyl defines thal at least a nitrogen, oxygen or sulfur alom is presenl, respectively, as a ring
atom. ‘The nitrogen atom of a helerocyclenyl may be a basic nittogen atom. The nitrogen or sulfur
atom of the heterocyclenyl may also be optionally oxidized to the carresponding N-oxide, S-oxide or
g, 5-dioxide. Exemplary monocyclic azaheterocyclenyl includas 1,2.3,4-tetrahydrohydrapyridine, 1.2-
dihydropyridyl, 14-dibydropyridyl, 1,2,3,6-tetre-hydropyridine, 1,4,5,6-tetrahydro- pyrimidine, 2-
pyrrolinyi, 3-pyrrolinyl, 2-imidazolinyl, and 2-pymzolinyl. Excmplary oxaheteracyclenyl includes
3 4-dilydre-2H-pyran, ditydrofuranyl, and Buorodihydro-fimamyl.  An exemplary pulicyclic
oxaheterocyclenyl is 7-oxabicycla[2.2. [Jheptenyl. Exemplary menccyclic thioheterocyclenyl incledes
dihydrothiophenyl and dibydrothicpyranyl.

"Heterocyclenylaryl” means a fused aryl and heterocyclenyl. Preferred heterocyclenylaryl & one
wherein the aryl thereof is phenyl and the heterocyelenyl consists of about 5 to about 6 ning aloms. A
helerocyclenylaryl is honded throngh any atom of the aryl thereof capable of such bonding. The
designation of the aza, oxa or thie as a prefix befare heterocyclenyl portion of the fused
heteroeyelenylary] defines [hat at lezsl a nitrogen, oxygen ar sulfur atom is present, respectively, s a
ting atom. The nitrogen aiom of a heterocyclenylary] may be & basic itrogen atom. The nitrogen or
sulfur atom of fhe heteraeyclenyl portion of the heterocyclenylaryl may also be optionally oxidized 1o
the corresponding N-owide, S-oxide or 3,3-dioxide. Exemplary heterocyclanylaryl include 3H-
indoliny], TH-2-oxoquinolyl, 2H-l-oxoisoquinolyl, 1,2-di-hydroquinolmyl, 3,4-dihydroquinelmyl, 1,2-
dibydroisoquinclinyl, and 3,4-dihydroisoquinelinyl.

"Helerocyclenylheteroaryl" means 2 fused ‘heleroaryl and  helerocyclenyl. Preferred
heterocyclenylheteroaryl is ons wherein the heteroaryl thereof consists of about 5 to about & ring aloms
and the hetergeycleny] consists of ebout 5 te about 6 ring atoms. A heterocyclenylheterayl is bonded
[hrough any atom of the heteraaryl thereof capable of such bonding. The designation of the az, oxa or
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thio as a prefix before the heteroaryl or heterocyelenyl portion of the heteracyelenylheteroaryl define
that at Jeast a nittogen, oxygen or sulfur atom is present, respectively, as a ring atom. The mitrogen
atom of an azahelerocyclenylhetervaryl may be a basic nitrogen alom. The nitrogen or sulfur atom of
the heteroaryl portion of the heterocyclenylheteroary! may also be optionally oxidized 1o Lhe
corresponding N-oxide, The nitrogep or sulfur atom of the heteroaryl or heterocyelyl portion of the
heterocyelenylhetervary] may also be oplionally oxidized lo the comresponding M-oxide, 3- oxide or
§,3-dioxide. Exsmplary heterocyclenylheteroaryl includes 7.B-dihydro[ 1, T]naphthyridinyl, 12-
dihydro[2,7]-oaphthyridinyl, 6,7-dihydro-3H-imidzzo[4,5-c]pyridyi, 1,2-dihydroe-1,5-naphthyidinyl, 1
,2-dibydro-1,6-naphthyridinyl, 1,2-dihydro-1,7-naphthyridinyl, 1,2-dihydro-LB-paphihyridinyl snd 1,2-
dihydre-2,6-naphtnyridiny!.

"Heterocyclyl" means a non-aromatic saturated menccyclic or multcyclic ring system of about 3 1o
abour 10 carbon aloms, in which ane or more of the atoms in the ring sysiem isfare heiero element(s)
ather ihan carbon, for example nitrogen, oxyeen or sulfur. Prefcrably, the ring system containg about
5 to about 10 carbon eloms, and From 1 1o 3 heleroaloms, Preferred rimg sizes of rings of the ring
sysiem include ebeut 5 ta aboul 6 ring atoms; and such preferred ring sizes are also referred Lo as
vlower”. The designation of the aza, oxa or (hio as a prefix before heterncyclyl define that al least &
nitrogen, oxygen or sulfur atom is presenl respectively as a ting atom. The niirogen atom of a
heterocyclyl may be a basic nitrogen atom. The nitrogen or sulfur atom of the heterocyclyl may also
be optionslly oxidized to 20 the corresponding N-oxide, S-oxide or §,S-diowide. Exemplary
monocyelic heterocyolyl includes piperidyl, pyrrolidinyl, piperazinyl, morpholinyl, thiomorpholinyl,
thiazolidinyl, 1,3-dioxolenyl, 1,4-dioxanyl, THFyl, letrahydrothiophenyl, and ietrahydrothiopyranyl.

*Helerocyclylaryl” means a fused aryl and heterocyelyl. Preferred beterocyclylaryl is one wherein the
aryl thereof is phenyl and ihe heterocyclyl consists of sbout 5 to about & ring eloms. A
heterocyclylaryl is bonded through any atom of the aryl moiety thereof capable of such bonding. The
designation of the aza, oxa or thio as & prefix before helerocyclyl portion of the heterocyclylaryl
defines (het at lesst a nitrogen, oxygen or sulfur abom is present, respectively, as a ring atom. The
nitrogen atom of a heterocyclylaryl may be a basic nitrogen alom, The nitrogea or solfur atom of the
heterocyclyl portion of the heterocyelylary] may also be optionally evadized to the eonresponding M-
oxide, Soxide or 5.8-dioxide.  Exemplary heterocyclylaryl includes indolinyl, 1.2,2.4-
teirahydroisoquincline,  1,2,3 4-tetrahydroquinoling,  1H-2,3-dhydroisoindol-2-yl, and 23-
dibydrobenz[flisolndol-2-yl, and !,2,3,4- tetvahydrobenz{g]-isoquinoln-2-y1.

"Heterocyclylhateroaryl" means a fised hetervaryl and heterocyclyl. Preferred heteroeyclylheternaryl
is one wherzin Lhe heteoraryl thereof consists of about 5 1o abont 6 ring atoms and the heterocyclyl
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cansists of about 5 1o aboul 6 ring atoms. A heterocyclylheteroeryl is bonded through eny atom of the
hetcrocyclyl thercof capable of such bonding. The designalion of the 222, oxa or lhio as a prefx
before the heteroaryl or heterocyely] portion of ihe heterecyclylheteroaryl defines thal at least a
pitrogen, oxygen or sulfur atom is presemt, respectively, as a ong atom. The nitrogen atom of a
heterocyclylhelesoaryl may be a basic nitrogen atom. The nitrogen or sulfur atom of ihe heferoaryl
partion of the heterocyclylheteroaryl may also be opticnally oxidized 1o the comrespending N-oxide.
The nitrogen or sulfur alom of the heteroaryl or heterocyclyl portion of the heterocyelylheteroaryl may
glso be optiopally oxidized to the correspending N-oxide, S-oxide or 5,S-dioxide. Exemplary
heterocychylheteroaryt  includes 2,3-cJihydro-1H-pyrrol[3,4-b)quinelin-2-¥1, 1,2,3,4-tetmahydrobenz
[61[1,7]naphthyridin-2-¥1, l,2,3,4~tetmh}rdmbmz[b][1.ﬁ]naphth)rridiu-2r}i 1,2.3 4-tetra-Tiydro-9H-
pyTidof3,4-blindol-2yl, 1,2,3 4-letrabydro-9H-pyrida[4,3-blindok-2yl, 2 3-dibydmo- 1 H-pyrrolo[3,4-b
Jindel-2-yl, 1 I—I—Z,3,4,5—tetmhydrmzepinu[3,4-b]indul—2—y‘l, |H-2.3,4,5-tetra-hydroazepine[4,3-
blindol-3-¥l, 1H-2,3,4,5-tetrabydroazepino]4,5-b]indal-2-y], 5,6,7,B-tetra-trydro[ 1, 7]naphthyridyl,
1,23 4 tetrhydro[2,7]naphihyridyl, 2.3-dihydro[1,4]dioxine(2.3-blpyridyl, 23-dihydro-
[1,4]dioxino[2,3-b]pyridy), 3, 4-dihydro-ZH-1-oxal4,6}diazanaphthaleny], 456,7- tetrahydro-3H-
iidazold,5-clpyridyl,  6,7-dihydro(5,8]diazanaphthalenyl, 1,2,3,4-tetrahydrof1,5]-naphthyridinyl,
1,23 4-tetrabydrof 1,6 jnaphthyridinyl, 1,2,3 A-tetrabydro[ |, 7inaphthyridmnyl, 1,23 4-
tetrabydrof1,81naphthyridinyl, and I,E,S,d—teh‘a—h}rdm[z,ﬁ]naphthyridinyl.

“Hydrexyalkyl” mesns a HO-alkylene-. Examplary hydroxyalkyl include HO-CH,- and HO-CHz-CHx-

“Multicyclic alkaryl” means a mullicyclic ring system including & least ons aromalic ring fused to at
leasl one non-aromatic ring Lhat may be saturated or unsatorated, and may alse contein in the rmg
system one or more hetercaloms, such a3 nitropen, oxygen or sulfor. Exemplary multicyclic alkoryl
includes aryleycloalkenyl, aryleycloalloyl, arylheterocyclemyl, arylheterocyclyl, cycloalkenylaryl,
cycloalkyleryl, cycloalkerylheternaryl, oycioalkylheteroaryl, hetervaryleycloalkenyl,
hetermaryleycloalliyl, helervarylheterocyclenyl, heieroarytheterocyclyl, hetemneyelenylaryl;
heteracyelenylheleroaryl, heterocyclylaryl, and ‘heterocyclylheteroaryl. Preferred multicyclic elkaryl
groups are bicyclic rings that include one aromatic ring fused to one non-arcmatic rmg and thet also

may conlain in {he fing system one or mora heteroatoms, such a3 nitrogen, oxygen or sulfiz.
"Patieni” inciudes human and other mammeals.

"Pharmaceutically acceptable prodrugs™ as used hereln refers (o those prodnigs of the compornds of
the present invention which are, within Lhe scope of sound medical judgmenl, suitable for use in
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contact with the Hssues of patients with undue loxicity, irmilation, allergic response commensurale with
a reasonable benefit/isk ratio, and effective for (heir intended use of the compounds of the invention.
The term "prodrug” refers to compounds that are transformed in vivo Lo yield a parenl compound of
fhe present invention, for example by hydrolysis in blood Funcligpal groups lbsl may be rapidly
transformed, by melabolic cleavage, in vivo form a class of groups reactive with the carboxyl group of
the compounds of this igvention. They include, bui are not limited (o such groups as alkanoyl (such as
acetyl, propanayl, bulanoyl, and the like), unsubstitured and substituled aroyl (such as benzoyl and
substitmied benzoyl), alkexycarbony] (such as ethoaxycarbenyl), trialkylsityl {such as trimethyl and
triethysilyl), and monoesters formed with diearboxylic acids (such as succinyl). Becauss of the ease
with which the metabolically cleavable groups of the compounds of this invention are cleaved in vivo,
(he compounds bearing such proups act =s pro-drugs, The compounds bearing the metabolically
cleavable groups have the advantage Lhal they may exhibit improved bioavailability as a result of
enhanced solubility and/or rate of absorption eonferred upon ihe parenl compound by virtue of the
presence of the metabolically clesvable group. A thorough discussion is provided in Desipn of
Prodrugs, Fl. Bundgeard, ed., Blsevier (1985) Methods in Enzymology; K. Widder et al, Ed,
Academic Press, 42, 309-396 (19R5); A Textbcok of Drug Design and Development, Krogsgaard-
Larsen and H. Bendaged, ed, Chapter 5; "Desipn and Applications of Prodmgs” 113-197 (1991);
Advanced Drg Delivery Reviews, H. Bundgerd, & , 1-38, (1952); Y. Pharm. 5ci., 77.285 (1988
Chem. Pharm. Bull, N. Nakeva et al, 32, 692 (1984); Pro-drugs as Novel Delivery Systems, T.
Hipuchi and V. Stella, 14 A.C.S. Symposium Series, and Bioreversible Carriers in Drug Desige, E.B.
Roche, ed, American Pharmacentical Associaiion and Pergemon Press, 1987, which ars incorporated

berein by reference.

"Bster prodrug” mesns a compound Hhat is convertible in vivo by melabolic means (2g., by
hydrolysis) to a compound of Formula (I). For example an ester of a compound of Formula (I}
contaiping a hydroxy group may be convertible by hydrolysis in vive to the parent molecula
Altemalively an esier of 2 compound of Formula (1) containing a carboxy group may be convertible by
hydrolysis in vivo to the parent ruolecnle. Exemplery ester prodrugs are:

a
Q ] A
f&(})j\ﬂ)\{) =2 ﬂ/
3-(6-[2-(2-chloro-6-fluoro-phenyly-ethylamina]-2-methoxy-pyrimidin-4-yl} -benzoic acid,

|-ethoxycarbonyloxy-ethyl ester, and jts enantiomers thereol,
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2—{3—{6—[2—(2,4-4:Ech]urn-phen}r]}-eih}rlamiﬂu]-z-medmxy—pyrimidin-d -y1}phenyl}-2-methyl-propionic
acid, 1-ethoxycerbomyloxy-elthyl ester, and iz enentiomers thereek,

\r\f?“@m”

3 }(3—{ﬁ—[2—{2,4-:ﬁnhluru-phen)rl}—eth},r]mninn]uz-melhnx}f—pyﬂmidimd y1}-phenyl)-2-metiryl-propionic
acid, 2-dimetirylamino-sthyl ester; and

O

{3-{6-[2-{2,4—:1i::hlnru-phmyl}—eﬂwlaminn]—i-meﬂmxy-pyﬁmidin—4-ﬂ} ~phenoxy)-acetic acid, methyl
10 esler.

Phamaceutically acceptable salis™ refers ta the nan-toxic, inorganic md organic ecid addition salls,
and base addition satis, of compounds of the present invention. Theso salis can be prepared in siiu
during the final isolation and purification of the compounds.

i5
An exemplary N-oxide is:
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[2-meihoxy-6-(1 —ny—p}rrid[n—3—};I]—p}q’imidin—fi—}rl]v[l(-#—meﬂmxy-ph}fI]-eih)«']]—amine.

n"Snlvaie" means a physical assoeiation of a campound of this invenhion with ope or more solvenl
malecules. This physical asseciation inchides hydrogen bonding. In ceriain jnstances the solvate will
be copable of isolation, for example when one or more solvenl molecules are incorporaled in the
crystal ladice of the crystalline solid  “Solvale" encompmsses both solution-phose and isclable
solvates. Represeniative solvates include hydrates, ethanolafes and methanolates.

Suitable esters of compounds of Formula (I} containing a hydroxy group, are for example acelates,
citrales, laciotes, tzrirales, maloneles, cxalates, salicyleies, propionates, suecinnfes, fumbrates,
meleates, methylenc-bis-b-hydroxynaphthoales, gentisales, isethionates, di-p-toluoyilartrates,
methanesuifonates, clbapesulfonates, benzenesulfonates, p-toluenesulfonates, cyclohexylsulfamates

and quinalss.

Snitable esters of compounds of Formula (I} conlaining a carboxy group, are for example thoss
described by FJ. Leinweber, Drug Metab. Res., 1987, 1§, page 375.

An especially useful class of esters of compounds of Formula () conteining a hydroxy gravp, may be
formed from acid moieties selecled from ihose deseribed by Bundgaard et al,, I. Med. Chem., 1939,
32, pages 2503-2507, and include substituted {aminomethyl}-benzoates, for example
dialkylamino-methylbenzoates in which the two allyl proups may be joined topether andior
intermpted by an oxygen alom or by an oplionally substituled nifrogen atom, c.g, an alkylated
nirogen  zlom, more  especially {marpholino-methyl)benzoates, E.E.. 3 o
4-{morpholimamethyl)-benzoates, and  (4-alkylpiperazin-1-¥l)benzoates, e.E, - eor
d-{4-alkylpiperazin-1-yljbeazoates.

Some of the eompounds of the present invention are basic, and guch compounds are useful in the form
of the free bess or in the form of a pharmacentically acceptable acid addition salt thereof-

Acid addition salls are a more convenient form for use; and in practice, use of the salt form inherently
amounts io nse of the Fres base form. The acids which ean be used 1o prepare the acid addition salls
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include preferably those which produce, whep combined with the free ‘mse, pharmacentically
acceptable salts, that is, salls whose anlons are non-toxic Lo the patient in pharmacentical doses of the
salls, 50 thal lhe beneficial inhibitory efiects inherent in the fres base are not vitiated by side ellecls
asgrjbable to the anions. Although pharmeceutically acceptable salts of said basic compounds are
preferred, all acid addition salts ere nselul as sources of the fiee base form even if the particular salt
per se, is desired only as an intermediate product as, for example, when the sall 1s formed only for
pwposss of purification, and identification, or when it is used as intermecdiate in preparing a
pharmacentically acceptable sale by jon exchange procedures. In particnlar, acid addition salts can be
prepared by separately reacting the purified compound Jn its free base form wiih a suitable organic or
inorganic zcid end isolating (he sall thus formed. Pharmaceutically acecptable salts within the scope of
te invention include those derived from mineral acids and organic acids. Exemplary acid additicn
sahs include the hydrobromide hydrochloride, sulfate, bisulfate, phosphals, nitrae, acelate, oxalate,
velerate, oleate, palmitate, quinales, stearmiz, laurate, borate, benzoals, lactale, phosphate, lesylate,
citrate, maleate, fumarale, succinate, tarazle, naphthylote, mesylate, glucoheptonaie, laclighionale,
qulfamates, malonates, salicylotes, propionales, methylene-bis-A-hydroxynaphthoales, gentisates,
isethionates, di-p-telucyliartmtes, methanesulfonales, ethanesalfonates, benzenesulfonates, p-
toluenesul fonates, cyclohexylsulfamates and laurylsullonale saits. See, for example 5.M., Berge, et al,
rpharmaceutical Selts," . Pharm. Sei., 66, 1-19 (1977), which is incorpomted herein by referenee.

Wherte the compound of the invention is cubstifuted wilh an acidic moisty, base addition salts may be
formed and ere simply a more convenient form for use; and in practice, vse of the zakt form inherently
ameunls fa use of the free acid form. The bases which can be used to propare 1he base addition salis
include preferably lhose which produce, when combined wilh the Free acid, pharmeceutically
acceptable salts, (hel 15, salts whase cations are non-foxic to the patienl in pharmaceutical doses of the
salts, sa that the beneficial inhibilory effects icherent in the frep base are not vilialed by side effects
ascribable to the cations. Base addition salis can also be prepared by separulely reacting the purified
compound i its ncid form with a svitable organic or inorganic base derived from alkali and alkalioe
carth metal salis and isolating the selt thos formed Base addition salts include pharmaceutically
acceptable metal and amne salkis. Guitable metal salis include the sodium, potassiom, calcium, bariem,
Zipe, magnesium, and aliminum salts. The sodiwn and potessiun sz2ls are profemed.  Suitable
inorgznic base addition salls are prepared from metal bases which include sodium hydride, sodium
hydroxide, potassium hydroxide, calginm hydroxide, aluminum hydroxide, lithium hydroxide,
magnesium kydroxide, zine hydroxide and Lhe liks. Suitable amine bass addition salls are preparcd
from amines which heve suFicient basicity 1o form a slable salt, and preferably include those amimes
wizich are frequenty used in medicinal chemistry becouse of (beir low toxicity and acceptability for
medieal use. Ammonia, cthylenediamine, N-methyl-glucemineg, Iysine, arginine, omithing, choline,
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N N'-dibenzylsthylenediamine, chlomprocaine, diethanolamine, procaine, N-benzyiphencthylamine,
diethylamine, piperazine, tris(hydrexymethyl}-aminomethaga, letramethylammonium  hydroxide,
trietbylamine, dibenzylamine, ephenamine, dehydroabietylamine, N-ethylpiperidine, benzylamine,
tetromethylammonijum,  tetraethylammonivm, methylamine, dimethylamine, trimeihylamine,
ethylamine, basfe amino acids, &.g., lysine and arginine, and dicyclohexylamine.

As well as being uscful in themselves as aclive compounds, salts of compounds of the invention are
usefi1l for the purposes of purification of the compounds, for example by exploitation of the solubility
differences between the salls and ihe parent compounds, side producis endfor starting materials hy
techmiques well known Lo those skilled in the art.

1t will be eppreciated 1hat compownds of the present invenlion may contain asymmetric centers. These
asymmetric centers may independently be in either the R or 8 configuratien. It will be apparent to
those skilled in the art that cerfain compounds of ihe invenlion may also cxhibit peometrical
isomerism. 1t is to be inderslood thet the presenl invention includes individua! geometrical 1somers
and stercoisomers and mixtures thereal, including racemic mixlures, of compounds of Formula ()
hereinabove. Such isomers can be separated from their mixtures, by the application or adaptation of
known mctheds, Chiral chrometopraphy techniques represent one means for separaling Isomers [rom
mixhmres thereof. Chiral recrystallization technigues moy be tried as an altemative means for
separeling jsomers fiom mixtures thereof, Individual isomeric componnds can also be prepared by
employing, where applicable, chiral precursors.

Reperding a more detailed description of lhe preferred compounds of the present inventfion, ome
particnlar embodiment of the invention is & compound of Formula {I) wherein R' is amino,
dimethylamino, methoxy, ethoxy, ciyl, methylthio, methylamino, or 2,2.2-trifluorosthoxy; or an
M-oxide thereof, or en esier prodrug thereof, or a pharmaceutically acceptnble salt, bydrele, or solvate
thercof.

Another particular embodiment of the invention is a compound of Formula (T) wherein Cy' is phenyl,
benzimidazolyl, beneo[1,3]dioxolyl, benzothiazolyl, benzo[bjthicphenyl, 1H-bmzotriazolyl,
2,3-dihydro-benzo[1,4]dioxanyl,  2.3-dihydro-benzofuranyl, 3 A4-dihydro-2H-benzo[1,4Joxazinyl,
furanyl, fmidazelyl, 1H-indazolyl, indolinyl, mdolyl, isoquinolinyl, isoxazofyl, oxadiazolyl, oxazolyl,
2-ox0-1H-pyridinyl, phenyl, pyrazolyi, pyridyl, thiezolyl, quinolinyl, thienyl or piperidinyl, whersin
each of which independently s oplianally substitmed by one to three of the same or different Cy'
substinent groups; or an N-oxide thereof, or an ester prodrug thercof, or a pharmaceutically aceeplable
salt, hydrate, or solvate thereof.
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Another pariicular embodiment of the mvention is a compound of Formula (T} wherein Cy' is phenyl,
benzimidazol-2-¥l, benzimidazo!-5-y], benzo[1,3]dicxal-5-y], benzothiazol-6-yl, benzo[bjthiophen-2-
yl,  benzo[b]thiophen-3-¥l, 1H-bemzotriazol-6-y),  2J-dihydro-benzo[lA]dioxin-6-yl, 2.3-
dihydrobenzofirren-5-y1, 3,4-diydro-2H-benzol I 4joxazin-7-yl, furan-2-y}, furan-3-yl, imidazol-1-y1,
1H-indazol-6-y], indolin-5-yl, indol-3-y!, indol-5-y], indol-6-y! isoquinolin-5-yl, isoxazol-2-yl,
11,2, 4Joxadiazol-5-¥1, [1,3,4]Joxadiazol-2-yl, oxazel-5-yl, 2-oxo-1H-pyridin-5-yl, phenyl, pyrazol-i-yl,
pyrazol3-yl, pyrezol-4-y), pyrid-3-yl, pyrid-4-yL, thiazol-2-yl, quinelin-3-yL, quinolin-6-y1, quinolin-8-
yl, thien-2-¥1, thien-3-y1 or piperidin-1-yl, each of which is opticnally substituted by one to three of Lhe
same or different Cy' substiment proups; or an N-oxide thereaf, or an ester prodmg thereok, or a
pharmaceutically accepiable sall, hydraic, or solvate (hereof.

Another parlisuler embodiment of the inveation is a compound of Formula (T) wheren Cy’ is phenyl,
cycichexenyl, benzo[l,3jdioxolyl, bemzofurenyi, 2 3-dihydrobenzofuranyl, 3,A-dihydro-2H-
benzo[! AJoxazinyl, benzo[blthiophenyl, imidazohyl, indofyl, isochromanyl, phenyl, naphihalenyl,
pyridyl, or thienyl, each of which is optionally substituted by one to thres of same or differsnt
substituents of alkoxy, (Ci-C)-alkyl, hydroxy, eyano, halogen, kaloalkoxy, haloalkyl, nitro, Y ¥*N-,
Y'YN-50-, aryl or hetervaryl, whertin the aryl is optionally subsiituted by alkyl or hydroxyelkyl,
and the heteroaryl is optionally substifuted by alkyl; or an N-oxide thereof, or an ester pradrug thereof,
or a pharmacentically acceplable salt, hydrate, or solvate thereofl

Another particular embodiment of the invention is & compound of Formula (I) wherein Cy” is phenyl,
cyclohex-1-enyl, benzol! 3]dioxol-5-y), benzofuran-6-yl, 23-dihydro-benzofuran-2-yl, 3,4-dihydro-
2H-benzo[1,4)oxezin-2-yl, benzo[b]thiophen-2-y], imidazol-4-yl, 1H-indol-3-yl, 1H-indel-5-yI,
paphthalene-2-yl, isochroman-1-yl, pyridin-2-yl, pyridin-3-yl , pyridin-4-yl, or thien-2-yl, each of
which is opticnally substitated by one to ihree of the same or different substituenls of alkexy, (C1-Cs)-
allgy], hydroxcy, cyano, halogen, haloalkexy, haloalkyl, nitre, Y'¥°N-, Y'Y?N-80,-, ary! or heteroaryl,
wherein the aryl is optionally substitrted by alkyl or hydroxyalkyl, and the heleroaryl is optionally
substinded by alkyl; or an N-oxide thereof, or an ester prodrag therenf, or a pharmaceutically
acceptable salt, hiydrate, or solvate thereof

Another particnlar cmbodiment of the invention is a compound of Formula (I} wherein: L'is CHy, -
CHy CH-, -CH-CH-CH,-, -CHp-CH-CHy-CH,-, -CH-CHI{CH;)-, -CHrC(CHy ), -CEH(CH;}-CH;~, -

OH
CH,-CH(OH)-, -CH(CO;H)}-CH;-, -CH,CFy-, A , O or O- : or an N-oxide

therecf, or an ester prodrug thereof, or a pharmaceutically acceptable sait, hydrale, or solvale thexcof.
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Ancther particular embodiment of the Invention is a compound of Formula (T) wherein L! and Cy*
together represent indap-1-¥1 or indan-2-yl; or an N-oxIde thereol, or an ester prodmg thersof, or a
pharmacentically acceptable zalt, hydrale, or solvate thereok

Another particular embodiment of the invention is a compound of Formula (I) wherein L' is -CHy-
CHy-; or an N-oxide thereof, or an ester prodmug Lhereof, or a pharmaceutically ncceptable salt, hydrals,
or solvate thereck.

Another particular embodiment of 1the invention is a compound of Formula (1) wherein L' is -CH,-CF»
; or an N-oxide thereol or an ester prodrug thereol, or = pharmaceutically acceplable salt, hydrale, or

solvale theraof.

Another partievlar embodiment of the Invenlion is 2 compound of Formula {I) wherein Cy is
umsubgtituted phenyl or phenyl subslituted by one to three of sams or diferemt substituent groups of

scyl, elkylsulfinyl, alkylsulfooyl, ocarboy, cyenc, hale, hetsroaroyl, heisrocyclenyl,

hydroxy, nitro, RE-C(=N-0")-, YTY™N-, Y'¥’NCE0}, Y 'Y’ NC(=0}0-, Y'Y*'NSO.,

YYIN-C=0H(C-Co)-alkylene-Z'-,  alkyi-C{=0}-NR}-50;-, alkyl-O-C{=0}N(R)-,

eligyl-0-C(=0)-N(R’}-50z, alkyl-O-NR}-C(=0), elkyl-O-N(R')-50y-,

alkyl-80,-N@R)-C(=0)-, anyl-80-NR’)-C(=0}, alkylSONER), R-C(=0}NR’},

alky-NH-C(=0)-NH-;

alkoxy, which is opticnally substituled by one to three of same or differenl of carboxy or

heteroaryl; or

allcyl, which is opticnally substituted by ane to three of same or different of hﬂlugeﬂ, aarboxy,
aryl, heteroary] multicyelic alkaryl, cynno, hydroxy, Y'Y*N-, HN-C(=NH)NH-O-,
RE.C(=0}NE"), RENEFC=0)-, alkyl-O-C(=0}N(R"), alkyl-SONER’)- , R*
S0, NR}-C(=0), HyN-C(=NH-NH-O-; or alkoxy, which is cptionaily substituted
by carboxy or heteroaryl;

wherein

e aryl or heteroaryl meiebes in the substitnent proups are optiomally independently
substituled by hydroxy, amino, alkyl, alkoxy, carboxy, alkoxycarbooyl or RE-80,-
N(R)}C(=0)

and, wherein

(he heterocyclenyl or mmulticyclic alkaryl moiefies in the substituent groups independently is
optionalty substituted by hydroxy, amino, alkyl, alkoxy, carboxy, alkoxycarbenyl, R*-
SO,-NERHC(=0)- or oxo;
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or an N-oxide (hereof, or an ester prodrug thereof, or a pharmaceutically acceplable salt, bydrate, or

solvate thersof,

Another particular embodiment of the invention is a compound of Formuia {I) wherein Cy is
benzimidazol-2-y], benzimidazol-5-y], benzo[1,3]dioxel-5-yl, benzothiazol-6-y], benzo[bjthiophen-2-
yl, benzo[blihiopben3-yl, 1H-benzoiriazol-&-yl, 2,3-difrydro-benzo[1,4)dioxin-6-yl,  2.2-
dihydrobenzofuran-5-yl, 3,4-dihydre-2H-benzo[ 1,4]oxazin-7-yl, furan-2-y1, furan-3-yl, imidazal-1-¥l,
1H-indazol-6-yl, indolin-5-yl, indol-3-¥l, Indol-5-yl, indal-6-yl isoquinolin-5-yl, isoxazol-4-yl,
[1,2,4]oxadiazol-5-¥1, [1,3,4]oxadieznl-2-y], oxazol-3-yL, 2-oxo-1i[-pyridin-5-yl), phenyl, pyrazol-1-
yl, pyrazol-3-yl, pyrazol-4-yl, pyrid-3-y}, pyrid-4}, thiezo}-2-yl, qumolin-3-y, quinolin-6-yl,
quinolin-8-y), thien-2-yl, thien-3-y1 or piperidin-1-yl, each of which ia optionally substibrsd by one Lo
three of the same or different substituent groups of Jower alkanoyl, lower alkoxy, carboxy, cyano,
halogen, RP-CEN-ORY)- Y'YIN,, Y'Y'NC(0), heteroaryl; or lowerlkyl, which is optionaily
substituted by one to three of seme or different of halogen, carboxy, heteroaryl, hydroxy, o TYN-
wherein the heteroaryl moieties in substitient gmoups are oprionally independently substituted by
hydroxy, amino, alkyl or alkoxy; or an N-oxide thereof, or am oster prodrug thereof, ar a
pharmaceutically aceeptable sakt, hydrate, or solvate lhereof.

Another particuler embodiment of the imvention is a compomd of Formula (I) wherein Cy'

benzimidazol-2-yl, benzimidazol-5-yL benzo[l,3idioxol-5-yl, benzothiazol-6-yl, benzo[b]thiophen-2-
yl, benzofblthiophen-3-y1,  1H-beazoiriazol-6-yl, 2,3-dihydro-benzof1,4]dioxin-6-yl, 23-
dihydrobenzofiran-5-yl, 3,4-dihydro-2H-benzo[1.4]oxezin-7-yl, furan-2-y), furan-3-yl, imidazol-1-¥l,
1H-indazol-6-yl, indolin-S-yl, indol-3-yl, indel-5-¥l, indol-6-yl isoquinoln-5-yl, isoxazol-4-¥1,
11,2, 4loxadiazol-5-y1, [1,3,41oxadiazol-2-3l, oxazol-3-yl, 2-oxo-1R-pyridin-5-yl), phenyl, pyrazol-1-
vl pyrazol-d-yl, pymazol-4-yl, pyrid-3-yl, pyrid-$yl thiazol-2-yl quinoflin-3-yl, guinolin-6-yl,
quinolin-8-yl, thien-2-yl, thien-3-y1 or piperidin-1-yl, sach of which is optionally substituted by one lo
three of the szme or different substituent groups of formyl, acetyl, methoxy, carboxy, cyane, chklorm,
methyl, ~CHF,-, oxazol-5-3], Letrazol-5-y), HO,C-CHy-, HOCHz~, HO-CH(CHs)-, H-C(-N-OH)-, H-
C(=N-OCH,)- > CH;-C(=N-OL), CH;-C(EN-GCHs)- H;N-CHz-, CH;NHCH,-,

N
CH.OCH,CEHLNHCHz- . CHsNH-O{=0)-, c:{:u—@—cu,-mg-m—, D\_P/N-CHI} v

N-CILCH,NH-C(=0}-, \r )—Eﬁf Q‘l—ﬂ{l—(}r o] N—CH,-; or zn N-owide therenf, or an

ester prodrog thereof, or a pharmacewiically acceplable salt, frydrate, or sofvate thereof.
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Another parliculer embodirent of the Invention is a componnd of Formula (I) whersin Cy' iz phenyl
or phenyl substiluled by one to Lhree of the same or different groups of formyl, aceryl, wethoxy,
chloro, flucro, hydroxy, nitmo, cyano, carboxy, CH;O-CH=CH-, CH:-50-, CH;50-, CH,CH;30,-,

O
HO,C-CHyO-, HORC-C(CH;3)-0-, E}fclﬁﬂ}, 5-amino-[ 3,4 loxadiazol-2-yl, 3-methyl-isoxazol-

5-yl, 3-methyl-[1,2.4loxadiazol-5-yl, 5-meihyl-[13 dloxadiazoi-2-yl, 2-methyl-2H-lsirazol-5-¥L, 1-
metbyl-1Hetrazol-5-¥l, S-methyl-2H1-[1,2,4lirazol-3-y], 3H-[i,3,4]oxadiazol-2-0ne, oxazal-3-yl,

: Oy H
letrazol-5-¥l,  1H-letezolS-yimelhyl,  [-methyl-1-{H-tctrazol-5-y1)-ethyl, \\]l::ﬁ‘}_m{fﬂ-’

j\%—ﬂ'&-ﬂ-, JH 1.3 A]oxadtazol-2-on, H-C{=N-OH), CH;-C(=N-OH)-, HN-, (CHi}N-,
o Q

/DN-, /DM-. CH.CCHCHNH-, m—chrlelfuﬂ-, HOCILCH;NH-,
HO HO,C
L]
o F F
™\ Q, ﬁ%g /H%
M . oA N HO,C-CFy, CHyCERSO;NHC{=0)
HoQC CH, O N—HN .

C(CHz)r, PhCH;SONHC{=0)-C{CHz);-, CHhCH;SC;NHC(=0)-CF7, H,N-C(=0)., CHNHC(=0),
(CHyENC(=0), (CH.LNCH,CH.NH-C(=0)}, HO,;CCHNH-C(=0}, HO:CCB(CH:}NH-C(=0},
Ooqr0,  CHICHS),
HO,CCH{CH{CH,})NH-C(=0), HO,CCH({CH;CH{CH,) 2)NH-C(=0}-, E’l ,>—m—w{{:(=0},
.

|:>N~mzcﬂ,mqa:}, o, NGO}, CN‘Q_“H}' Q  N-eeor;

CHCHNH-C=0)-0-, H:N-50;-, CHhNHS0:, CH:CH;NHSQ,-, (CH;);,CHNH-S0,-, CH;CH,NH-

C(=0}-CHrO-, (CHCHNH-C{=0)}-CH;-0-, (CH;;NCHCHNH-C{=C)-C{CH),-0-, CHs-C(=0)-
NH-80,-, CH;CH-0-C(=0)-NH-, CH;-O-C(=0)}-NH-80;-, CH3-O-N{CH:-C(=0)-, CH;-0-NH-80y-

, CHy-S80,NH-C(EO), CHp-SO-N(CH,)}C(=0), Q‘SD:'”HQ*}, CH;-30;-NH-, CH;-
CH,
C(=0)}NH-, CH;0-CH;-C{(=0)-NH-, CH.CHNH-C(=0}NH-, HO,C-CH.CH,-, HO,C-CH(CH;),

— -H-N..--'N
HO:C-C(CHy)y, HO;C-CHyO-CH-, benzyl, NC-CHp-, j_}}_mﬁ )\;}_mﬂ
o B o

a
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j\%ﬁ CHOCH-  HOOCH,, HOCH:CH;, HOLH{CH:}» HO-G {CH, )z,  H:NCH:,
0 (8]

(CHyBpNCHCHNHCHa-, HO,C-CH(CH,Ph)- NHCH-, HO,C-CH{CH,OH-NHCH: -,
7 7 "o

(S apmase, { Sogmen, (wor Dyear, e

’ CH,OH

oN  NCi, H>N-C(=NH)-NH-0-CH,-, CH;OCH-C{=0)}NH-CH;-, HOCH,-NH-C(=0)-

CHpy, CH-C(=O)NH-CHr, CH+C(=0)}NHCH,CHr, HOCH,CH,NH-C(=0)CH,CHq-,
H

CH;-0-C{(=0+NH-CHy-, CH:50.-NH-CH, PI:N-C{=NH}-NH—D-CH;-,{ N—CH=CH-, or

& “ H
CH—N N—CH;—CH- pr an N-oxide therecf, or an esier prodrup thereof, or a pharmaceudically

accoplable salt, hydrale, or sohvaie therkof.

Another particelar embodiment of the invention is a compound of Forpula (1) whereln Oy s
cyclohex-1-enyl; or an W-gxide thereof or an ester prodrug thereof, or a phemmacsutically acceptable
salt, hydrale, or solvate therenll

Anoiher particular embodiment of the frvention is a compound of Formula (I) wherein Cy” is naphihyl
or phenyl, each of which is optionally substituled by one to three of the same or different groups of
alkoxy, (C-Ca)-alkyl, hydroxy, cyano, halogen, heloalkexy, haloalkyl, nitro, Y'Y ™N-, Y'Y°N-SOr,
aryl or heteroaryl, wheremn the aryl is oplionally substituted by alkyl or hydroxyalkyl, and the
heteroaryl is oplionally subsijhricd by alkyl; or an N-oxide thereof, or an esler pradmg thereof, or a
pharmacenlically acceplable salt, hydrate, or solvate thereof

Anolher particular embodiment of the invention Is a compotnd of Formula (I wherein C* is naphihyl
or phenyl, each of which is optionally substitvied by one te three of same or different growps of
methoxy, ethoxy, methyl, ethyl, bromo, chlora, fluere, BHCO-, BCO-, G-, aming, HaN-50;-,
cyana, bydroxy, nitre or 5methyl-[1,3 4Joxadiazol-2-¥l, or an N-oxide thereof, or an ester prodrug
thereof, or a pharmacentically secoptable salt, hydrate, or solvate thereall

Anolher partievlar embodiment of the invention is 2 compound of Formula (¥} wherein Cy* is
benzo[1 3ldionol-5-yl, 1H-ndol3-yl, 1H-indol-Syl, imidazol-4yl, 1E-indol-3-y], pyridin-2-yl
pyridin-3-y!, pyridin-4-yl, or thien-2-yl, each of which iz optionally substituted by cne Lo thres of same

-
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or different groups of alkoxy, halo, or hydroxy; or an N-oxide thereof, or an esler prodrug thereok, or a
pharmaceutically atceplable salt, hydrale, or solvate thersof,

Another particular embodiment of lhe invention is 2 compound of Formula (I} wherein L? ix a bond.

Another particular embodiment of the invention 15 2 compound of of Formula (1)

o
1 | A
Cy OCH,
m

wherein Cy' and Cy” are as defined hereinabove, or a N-oxide thereof, or a ester prodrug thereol ora
pharmaceutically acceptable sall, hydrate or solvate therzol.

Another particular embodiment of the invention is 2 compound of Formula (IT) wherein Cy' is phenyi
or phenyl substituted by one Lo thres of same or different substituenl groups of:
acyl, alkylsulfonyl, carboxy, cyane, halo, heteroaryl, hydroxy, heterocyclyl, RQ-C[=N-OR3]-.
Y'Y'N-, Y'W*NC(E=0)-, Y'Y NCEO»O-, Y'Y N8O, Y'Y N-C=0)(C-Cs)-alkylene-Z'-,
alkyl-C(=O)} N(R')-50z, alyl-O-C(=0)-N(R’)-80y, elkyl-O-N(R')-80,
ally[-80,-NEN-C(=0), alkyl-80,-N(IR*)-, RE-C(=0)-N(R*},, alkyl- NH-C{(=0}-NH-;
alkenyl, which is opticnally substituted by alkexy;
alkoxy, which is eptionelly substinrted by carboxy or hetervaryl; ar
alkyl, which is oplionally substihtted by halogen, carboxy, cyano, heleroeryl Bydroxy,
RE-C(=0}NE"-, RE-50,-NR*}HC(=0)-; or alkoxy, which is optionally substitated by
carboxy;
wherein ;
the heterocyclyl mojeties i the substituent groups are oplionally independently substiluted by
hydroxy, amino, elkyl, alkoxy, oxo, carhoxy, alkoxycarbonyl ar R*-S0,-N(RY)-C(=0)
1 and
ihe heleroaryl moleties in the subsitinent groups are optionally independenily substinrted by
hydroxy, aming, alkyl, elkoxy, carbaxy, alkoxycarbonyl or R*-80,-NRY-C(=0);
or an N-oxide thereof, or an ester prodrug thereof, or a pharmacentically acccpiable zalt, hydrale, or
solvaie thereof.
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Another particuar embodiment of the Invealion is 2 compound of Formula {IT} wherein Cy' is phenyl
or phenyl substituted by cne Lo three of same or differenl substituent groups of formyl, acetyl, eyano,
methoxy, chloro, (lugro, hydroxy, carboxy, 5-amino-[1,3,4]oxadiazol-2-yl, 3-methyl-isoxazol-5-yl, 3-
methyl-[1.2,4Joxadiazol-5-yl, 5-methyl-[1,3,4]oxadiazol-2-y], 2-methyl-2H-tetrazol-5-y], 5-methyl-
2H-[1,2 Alriszol-3-yl, axazol-5-yl, letrazol-5-yl, |H-tetrazol-5-ylmethyl, 1-methyl-1-{|H-tetrazal-5-
yljethyl, HN-, CHe-NHC(=0) CH,CH:NH-C(=0)-0-CH;O-CH=CH-, CH380;-, CH:CHRS0y,
HO,C-CHy-O, HO,C-C{CHy)p-0-, H-C(=N-OH}-, CH;CEN-0H}-, CHOCH;CFLNH-, H,N-50;-,
CH:NHSO,-, CHiCHNHSO,-,  (CHy):CHNH-30, CHCHNH-C(=0)}-CH:-O-, {CH,),CHNH-
C(=0)-CHy-0-, CHyC(=0}NI-80;, CHa-0-C(=0}NH-50;-, Cihy-O-NH-30s, CH;-50,-NH-
C=0), CHy-SO;N(CE;)-C(=0), CH:-SOyNH, CHC(=0)-NH., CHO-CHyC(=0)NH-
CHCHNU-C{=0}NH-, M0,C-CH,CHy, HO;C-CH(CHz}, HOC-C{CHs)r HC,C-CH-0-CH;y-,
)

HOCH,, HO-CH(CHj), HO-C{CH:)y, NC-CHy, CHyOCH-C(=0}NH-CHg-, Q .
HOOC

[a]
EF
0% : '2’.;1‘ ) HO.C-CFy,  CHyCH:SOMNHC(=0}FC(CHy),

1
cH, 0

i E
PhCH,SO,NHC(HO-C(CH: ), CHyCHRSCHNHC(=0)-CF-, Dj:ﬂf}—ca,@, j}m&_
[+

N
[P T g S s
HO S i1

HO,C

N
i ”}—:}Ij-; or an N-oxide ihereof, or an ester prodrug thereok, or a pharmaceuticolly acceptable
o 0

salt, hydrate, or solvats thereof.

Another particular embodiment of the mvention is a componnd of Formula (I wherein Cy' is
benzimidazal-2-yl, benzimidnzol-5-yl, benzo[),3]dioxol-5-y], benzothiazol-6-yl, benzolb]thiophen-2-
yl, benzo[b]thiophen-3-yl,  1H-benzotriazal-6-yl, 2 3-dihydm-benzo[l 41dioxin-6-y),  Z43-
dihydrobenzo furaw-5-yl, 3,4-dihydro-2H-benzn]1,4]oxazin-7-yl, furan-2-yl, furan-3-yl, imidazol-1-yl,
1H-indazol-6-yl, indolin-S-yl, indol-3-yl, indol-5-yl, indol-6-yl isequinolin-3-yl, isaxazol-4-yl,
[1.2.4Toxadiazol-5-yL, [1,3,4]oxadiazol-2-yl, oxazol-3-y, 2-oxo-1H-pyridin-5-y1), phenyl, pyrazal-1-
yl, pyrazol3-yl, pyrazol-d-yl, pyrid-3-yl, pyrid-4-yl, thiazol-2-yl, quimelin-3-yl, quinolin-6-yl,
quinolin-B-y1, thien-2-vl, thien-3-yl or piperidin-1-yl, each of which is optionally substitied with onz
te three of same or differsnt substient groups of:
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acyl, carboxy, heteroaryl, R-C(E=N-ORY)-, Y Y*NC{=0); or
alkyl, which is optiomally substituted by carboxy, heteroaryl or hydroxy,;
wherein
the helercary] moieliss in the subslituent gronps are optionally mdependently subsiibied by
hydroxy, amine, alkyl or alkexy,
or an N-onide thercof, or an ester prodrug Lhereol, or a pharmarcsuiically accepiable satt, hydrate, or
solvale thercof,

Another particular embodiment of the venlicn is a compeund of Formula (T} wherein Cy' is
benzimidazol-2-yl, benzimidazol-5-y], benzo[1,3]dioxcl-5-y), benzothiazol-6-y], benzolb]ihicphen-2-
yl, ‘benzofbjlhicphen-3-yl,  1H-benzotriazol-b6-yl,  23-dibydro-benzo[1 d]dioxin-6-y),  2.3-
dihydrobenzofiuran-5-¥], 3,4-dihydro-2H-benzo[1,4]oxazin-7-yl, furan-2-yl, furan-3-yl, imidazok-1-yl,
IH-indazol-6-¥l, indolin-5yl, indol-3-y], indol-5-yl, indol-5-y] isoquinolin-3-yl, isomazol-d-yl,
[1,2 A]oxaediazal-5-¥], [1,34]oxadinecl-2-yl, oxazol-5-yl, 2-oxo-1H-pyridin-5-y]), phenyl, pyrazol-1-
yl, pyrazol3-yl, pyazoltyl pyrid-3-yl, pyrid-tyl, thiszol-2-yl, quinaolin-3-yl, quinolin-6-yl,
guinolin-8-yl, thien-2-yL, thien-3-yl or piperidin-i-¥l, each of which is optiorally substituied wilh onc
to three of same or different substituent groups of formyl, acetyl, methyl, methoxy, carboxy, oxazol-3-
¥l, tetrazol-3-yl, HO;C-CHy, HOCHy, HO-CH{CH;)}-H-C(=N-0OH)-, H-C(=N-OCH;)- . CH;-C{=N-

Moo T
OH)-, CH:-C(=N-OCH;)-, CH:NH-C(=0)}, 9 C{=C or CH,-; or an N-oxide ihereaf,
= m"‘*:{>_

or an ester prodrug thereol, or 2 pharmaceutically scceplable salt, hydrale, or solvate thereof.

Another particular embodiment of the invention is 2 compound of Formula () whersin Oy is
naphithyl or phenyl, sach of which js opticnally substituted with one to three of same or different
substifuent groups of alkony, (C,-Ca)-alkyl, iydroxy, cyaio, halagen, haloalkexy, heloalkyl, aitro,
Y-, Y'WIN-SOy, aryl or hetercaryl, whereln the aryl is opiionalfy substituted by alkyl or
hydroxyalkyl, and the heteroary] is optionally substinned by alkyl; or an N-cxdde thersof or an ester
prodrug Lhereol, or a pharmacewutically acceptable salt, ydmle, or solvate thersofl

Another particular embediment of the jnvention is a compowmd of Formula () wherein Cy* is
naphthyl or phemyl, each of which iz optionally substititcd with one 1o three of same or different
substituent proups of methoxy, methyl, ethyl, eyano, brome, chloro, fluore, ¥;HCO-, FL,CO-, FiC-,
nitro or 5-methyl[1,3,4]Joxadiazol-2-¥l; or an N-oxids thereof, or an ester prodrug thereof, or a
pharmacevtically aceeplable salt, hydrate, or solvaic thereof.
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Another particular embodiment of the invention is a compound of Formula () wherein Cy s
cyclobex-1-cnyl, bepzo[1.3]dioxol-5-yl, benzofuran-6-yl, 2,3-dihydro-benzofuran-2-yl, 3.4-dihydro-
2H-benzo[1,4]oxazin-2-yl, benzo{blthiophen-2-yi, imidazol-4-yl, 1H-indol-3-y], 1H-indol-3-yl,
naphthalene-2-yl, isochroman-1-yl, pyridin-2-yl, pyridin-3-yl , pyridin4-yl, or thien2-yl; or an
N-oxide thereal, or an ester prodrug thereof; or 2 pharmacentically acceptable salt, bydrate, or solvate

thereof.

Another particular embodiment of the invention is a componnd of Formula () wherein Cy' is
benzo[1,3]dicxol-5-¥l, Z,Z-dif!unm—hanzn[l,3]dinxu]-5—yl pyridin-4yl or thien-2-y[; or an N-pxide
ihereof, or an ester prodmg thereof, or a phanmeceutically acceptable sall, hydrale, or solvate thereof.

Another particular embodiment of the invention is a compound of Formula (II) wherem Cy' iz phenyl,
which is optianally substituted wilh one to three of same or different substituent groups of:
acyl, carboxy, eyano, halo, heteraryl, heterocyolyl, hydroxy, R:-C(=N-OR’)-, YYINC(=0},
TIYANC0)-0-, alkyl-O-C(=0}NR*}-50,-, alkyl-S0-NER)}C(=0)-
afkoxy, which is aptionally substituied by carboxy or heteroaryl; or
alkyl, which is optionally substituted by halogen, carbexy, heteroaryl, hydroxy,
RE-C(=0)}-N(R*¥, RE-80, N(R™-C(=0}-; or alkoxy, which is optionally substituted by
carboxy,
wherein
the heterocyelyl moieties in the suhstitaent groups are optionally independently substituted try
hydroxy, amino, alky), alkoxy, oxe, carboxy, alkoxyearbonyl or R*-S0,-NR'}C0)-
the heleroaryl moieties in the substiment groups are optionally independently substinded by
hydroxy, amine, alkyl, alkoxy, carboxy, alkexycarbonyl or R™-SO-NR)C(=0)-
or an N-cxide thereof, or an ester prodrug thereof, or 2 pharmacentically acceptable salt, hydrate, or

solvate thereof.

Another particular embodiment of the inveation Is a compound of Formula (IT) wherein Cy' is phenyl,

which iz optionelly substituted with one to three of same or different subslitueat groups of formyl,

methoxy, carcboxy, chloro, fluoro, cyano, tetrazol-5-y1, 1H-defrazol-5-ylmethyl, HCC-CHy- O, TT0,C-

C(CH;)-0-, H-C(=N-OH), CH:NHC(=0)-, CH:CHNH-C(=0)-0-, CH3-0O-C(=0)}NH-80;-, CHs-
o

SO,NH-C(=0)-, HO,C-CH(CH;}, HO,C-C(CHa)-, HO,C-CH0-CHy-, HOCH, Q .
HOOC
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FF
0% : ) HO,C-CFy,  CHiCH;SONHC(=0)-C(CHy)r
CH, © N—N

N o, H
PhCHaSC,NHC(=0)-C{CH)s-, CHLCH,SONHC(=0)-CF,-, j‘;—m,. or T}f}fﬁg; or
] TN

an N-oxide thereof, or an esker prodrug thereof, or a pharmaceutically aceeptable selt, hydrale, or

salvate therenf,

Another particular embodiment of the invenlion is a compound of Formula {IT) wherein Cy' is:
o £ Q

HD—<— HO O
uo cH,0 0 c:tgf 4(—0

a
Ly
CH
s %
o Q HO
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N-oxide thereof, or an ester prodrug [hereof, or a pharmacertically accepiable sall, hydrate, or solvate
thereof.

Another particular embodiment of the invention is a compound of Formula {IT) whersin Cy' is LH-
henzolrazol-6-yl, 1H-indazol-6-yl, indol-5-yl, indol-6-yl, 2-oxo-1H-pyridin-5-vl, quinplin-6-yl,
quinclin-3-yl, thien-2-yl, thien-3-yi or 1-piperidin-1-yL, each of which s optianally subsgtitied by one
Lo three of same of different proups of acyl, carboxy, tetrazol-5-y; RE-C{=N-OR’). Y'Y’NC(=0); or
alkyl, which iz optionally substituted by carboxy or hydroxy; or an N-oxide thereof, or an ester
prodmyg thereo, or a pharmacentically acceptable salt, hydmts, or solvate thereaf.

Another particular embodiment of the invention is a compomd of Formula (IT) wherein Cy' is 1H-
bepeotriazol -6y, 1H-indazol-6yl, indol-3-yl, indol6-yl, 2-oxo-1H-pyridin-5-yl, quinolm-6-yl,
quinolin-3-yl, thien-2-¥l, thien-3-y1 or 1-piperidin-1-y, each of which 15 optinmally substitited by one
ta three of same or different proups of formyl, carboxy, tetrazol-5-y1, B-C{=N-CH)-, CH>-C{=N-0H}-,
CH,-NH-C(=0)-, HO,C-CH;-, or HO-CH;-.

Another particular embodiment of the invention is 2 compound of Formmula (IT) wherein Cy' is:
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H]'i{f “N
M=
. oF r@f; or an N-oxide therecf, or an ester prodmyg lherecf, or a
|
¥ N.._‘_ﬁ

pharmmaceutically acceptable salt, hydrale, or solvale thereaf,

Another particular embodiment of the inventicn is a2 compound of Formula () wherein Cy* is
4-chlorophenyl, 2 4~dichlorophenyl, 2.6-dichlorophenyl, 2, 6~difluarophenyl, 2-fluor-S-chlorophenyl,
3fluorc4-methoxyphenyl, 4-flucropheny]l, 2-fluoro-d-wiflunromethylphenyl, 4-meihoxyphenyl,
4-pittophenyl, 2 2-diuere-benzo[ 1,31dioxol-5-yl or 4-trifluoromethexyphenyl; or an N-oxide Lhersof,
or ;m £ster prodrg thereaf, or a phagmaceobically aceeptable salt, hydrale, or solvate thereofl

Another particular embodiment of lhe invention is a compound of Formula (I}, which is
3-[6-[2-{3-flnoro-4-methoxy-phenyl)-ethylnmine]-2-methoxy-pyrimidin-4-yi) - benzonitrile,
[6-(3-amino-phenyl}2-methoxy-pyrimidin-4-y1H{2-{4-methoxy-phenyl)-ethyljamine,
3-{2-methoxy-6-[2-{4-melhoxy-phenyl)-ethylamino]-pyrimidin-4-yl}-benzepesulfopamide,
3-2-methoxy-6-F2-{4-methoxy-phenyl }-eihylamino j-pyrimidin-4-y[} -N-methyl-benzenssulfonamids,
N-ethyl-3-{2-methoxy-6-[2-{4-methoxy-phenyl)-ethylamino]-pyrimidin-4-¥1} -benzenesukionemide,
N-methoxycarbonyl-3-{2-methoxy-6-[2-(4-methoxy-phenyl}-ethylomino]-pyrimidin-4-yl} -
benzenesulionamide,
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6-(3-amtno-phenyi)-2-methoxy-pyrimidin-4-yl]-[2-{4-wrifivoromethoxy-phemyl}-ethyl}-amine,
N—{3—{Z-me.lhoxy—&[1—(4—hiﬂuumme.thuxyrpheuyl]—emylaminu]-pyﬁmidin—f-l—}rl}-phmy]}-au:e:tamid B,
N-{3- {E—methmqr—E—[Z—{4—meﬂlmqr-phany]]—eﬂw]aminu]—p}u'[midin-d-yl}—phen}rl}—acnlamide,

(3-{2~mar;hmq.r-ﬁ—[z—(4—memuxy—phenyl}—elhylamlnn]-p}rrimjdh-d-}r]}—pheu}rl}-ca:bamic acld  ethyl

esier,

3-[6]2-(2 A-difluoro-phenyl)-ethylamine}-2-methoxy-pyrimidin-4-yl3-benzoic acid,
5-[2-methoxy-6-[2-{4-methoxy-phenyl}-sthylamino]-pyrimidin-4-y1) -ihjophene-2-carboxylic acid
5-{2-metboxy-6-[2-{4-methoxy-phenyl)-ethylamino]-pyrimidin-4-y1) -thjophene-2-carbaldehyde,
4-§2-methoxy-6-[2-(4-methoxy-phenyl}-ethylamino]-pyrimidin-4-y1 }-thiophene-2-carbaldehyde,
[G{E.Ldjmaﬂlyl-isnxazn]-d-yl}—z-meﬁuxy-p}ﬁmid in-4-¥1]-12{4-methocy-phenyD-ethyl ]-amime,
[Meihmq'-6—(5-mem}fl—thiﬂphe:u-l-}rl}-pyrimidin-dnyl]_—[Z—(d—methux}r-phcn}rl)—cﬂmyI] -amline,
[2{#methoxy-phenyl}-ethyl]-{2-methexy-6-{ | H-pyrazol-4 -yD-pyrmmidin-4-yi]-amine,
{&-sogqpinolin-5-y1-2-m ethoxy-pyrimidin-4-yI)»[2{4-methoxy-pheny]}-ethyl}-amine,
{5-{2-melhoxy-5-[2-{4-methoxy-phenyl)-ethylaminc]-pyrimjdin-4-y1} -thicph en-2-yI}-methanol,
(3-{2-methoxy-6-[2-{4-melhoxy-phenyl)-cihylamino}-pyrimidia-4-yl) -ihiophen-2-y1}-methmol,
(3-{2-methoxy-6-[2-{4-methoxy-pheny!)-cthylamino]- pyrimidie-4-yl}-phenyl}-methanol,
(3-{6-[2-{2-chloro-6-fluorc-phenyl) -ethylamino)-2-methoxy-pyrimidin-4-y1}-phenyl}-methanel,
[2-(4-methoxy-phenyi}-ethyl](2-methoxy-§-guinolin-6-yl-pyrimidin-4-yl)-amine,
[2-(4-methoxy-phenyl)-eiby]]-(2-methoxy-§-quinolin-3-yl-pyrimidin-4-yl}-amine,
[6-(1H-indol-5-y[}-2-methoxy-pyrimidin-4-y1]-[2-{4-methoxy-phenyl)-ethyl]-emine,
N-(2-{2-methoxy-6-[2{4-methoxy-phenyl)-ethylamino]-pyrimidin-4-yl} -pbenyl)-
methanesulfonamide,
4~{E-methn:fxy-G-[l{ﬂ-methuxy—phcnyl}—eihylaminu}-pyﬁmidin#yl}-banmmid;
[Z—mm.hux;,r-ﬁ-(1—meih}rl-1H—indu1-5-}fl)—p:,rrhnidin-d-yl]—[2—(4—melhmq.r-phenyl}-eth}rl]-aminn,
{6-benza[blthiophen-2-yl-2-methoxy-pyrimidin-4 YI-[2<{4-methoxy-phenyl)-ethyli-anline,

1-(4- [2-methoxy-6-[2-(4-methoxy-phemyl}-ethylamino]-pyrimidin-4-yl}-phenyl)-cthanone,
[6-[3-mElhan&sulfnn_',rl-phanyl}z—methuxy-pyrimidin—d—y]]-[ﬁ-(&methuxjr-phﬂn}'l}—eihyl]—amjns,
[6-(2.3-dihydro-benzofuran-5-y1)-2-methoxy-pyrimidin-4-y[}-[2-(4-metboxy-phenyl}-ethyl]-amine,
[‘J.-meﬂ:mx_',r-S-{d-morphalin—4—yl~phenyl}—p}rrimjdiu-4-y]}-[2—(4—maﬂmxy—phsny])—ethyl]—amine,
[6~(4-dimethylamine-phenyl)-2-methexy-pyrimidie-4-y1]-[2(4-methoxy-phenyl)-ethyl]-amine,
2.2* dimethoxy-N*6%N+6&'+_bis-[2-(4-mcthoxy-phenyl}-ethyl}-[4,4'Tbipyrimidiny]-6,6"-diamine,
{Z-mﬂthuxy-ﬁ-(5-0mu[—5~}rl—thiuphsn-l-}fl}—p},rrimil:liﬂ—4—*_ﬂ]—[H#methnxy—phenyl)—eﬂxy]]—mnina,
2-methoxy-6-{3-oxazol-5-y1-phenyly-pyrimidin-4-yl}-[2-{4-methoxy-phenyl}-cthyll-amine,
[6-(5-diflvoromethyl-lhiophen-2-yT)-2-methoxy-pycimidin-4-y1]-[2-(4-methoxy-phenyl)-ethyl]-amine,

[2<{4-methoxy-pheuy!)-ethyT]-[2-methexy-6-{5-pyrrolidin- 1-ylme thyl-thiophen-2-y1}pyrimidin-4-y1]-

amine,
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6-{4-fluore-3-[(2-melhoxy-sthy lamino)-methyl]-phenyl]-2-methoxy-pyrimidin-4-y})-[2-(4-methoxy-
phenyl-cihylj-amine,

4.[2(3-42-meihoxy-5-[2(4-methoxy-pheuyl}-ethylamino]-pyrimidin-4-yl -benzylamino)-ethyl]-
phencl,

W-{2-Tluoro-5- [ 2-methoxy-6-[2-(4-methoxy-pheny}-ethylamino}-pyrimidin-4-yl} -benzyl)-N' N
dimethyl-ethane-1 2-diamine,
[6<1H-benzoImidazol-5-y])-2-methaxy-pyrimidin-4-y|]-{2-(4-methexy-phenyl }-ethyl]-amine,

[6-(1 H-benzotrizgzol-5-y1)-2-methowy-pyrimidin-4-y1]{ 2{4-methoxy-phenyi)-ethyl]-amine,

6§ 2-methoxy-6-[2-{4-methoxy-phenyl}-ethylamine]-pyrimidn-4-y|} -3H-benzooxazol-2-one,
[2-(3.4-dimethexy-phenyl)-ethyl]-[6-(3,4-dimethoxy-phemyl)-2-methylsul fenyl-pyrimidin-4-yl]-amine,
3-{6-[2-(3.4-dimethoxy-phenyl}-ethylamino]-2-metiylsul fanyl-pyrimidin-4-y1}-benzoic acid,
[2-(4-methoxy-pheny])-cihyl]-[6-{3-methoxy-phenyl-2-meihylsul fanyl-pyrimidin-4-y!]-amine,
[2-(3,4-dimethoxy-phenyl)-sthyl}-{6-(3,4-dimeihoxy-phemyl}-2-isopropoxy-pyrimidin-4-yl]-amine,
[6(3,4-dimethoxy-phenyl)-2-ethoxy-pyrimidin-4-yl]-[2-(3,4-dimethoxy-phenyl)-ethyl]-amine,
[2-etiy)-6-(3-methoxy-phenyl)-pyrimidin-4-yl[-{2-(4-methoxy-phenyl)-ethyll-amine,
6-(3-methoxy-phenyl)-N*4*-[2-{4-methoxy-phenyl}-ethyl]-N*2* N+2*-dimethyl-pyrimidine-2,4-
diamine,

2-Aiore-5-{2-methoxy-6-[2-(4-methoxy-phenyl}-ethylamina]-pyrimidin-4-yl j-benzoic acid,
3-{6-[2{2-chlorc-6-Nuoro-phenyl)-ethylaminc]-2-meihoxy-pyrimidin-4-yl} -benzoic acid,
2-methoxy-5-{2-methoxy-6-[2-(4-methoxy-phenyl}-ethylamine]-pyrimidin-4-y]] -benzoic acid,
[2-methaxy-6-( 1-oxy-pyridin-3-y}-pyrimidin-4-y1]-[2-(4+-methoxy-phenyl)-ethyl]-amine,
[2-(2,2-difluoro-benzo[ 1,3}di0x0]-5-y])-ethyl]{2-methoxy-6-{ 1-oxy-pyridin-3-yl}-pyrimidin-4-y!]}-
amine,

2-(3-{2-melhoxy-6-[2{4-methoxy-phenyl}-sthylamine]-pyrimidin-4-yl} -phenoxy)-2-methyl-propionic
acid elhyl ester,

(3- [2-methoxy—6-[2-{4-methoxy-phenyl-ethylamino)-pyrimidin-4-y1) -phenoxy)-acetic  acid methyl
esler,

{3-{6-[2-{2,4-dichlore-phenyT)-ethylamino}-2-methoxy-pyrimidin-4-yi}-phencxy)-acetic acid metiryl
ester,

{5-[6-[2-(2-chloro-6-fluorc-phenyl}-ethylamine]-2-methoxy-pyrimidin-4-y1] -2-ume-2H-pyridin-1-y1)-
acebic acid meihyl ester,

(3- [6-[2-(2,4-dichlero-phenyl)-ethylamino]-2-meiboxy-pyrimidin-4-y1}-phenexy)-acetonitrile,
{3-[6-[2-{2-chloro-6-flucre-phenyl)-ethylamino]-2-methoxy-pyrimidin-4-yl}-phenoxy}-ecetonitrile,
2-(3-[2-methoxy-6-[2-(4-mcthoxy-phenyl)-sthylaminc]-pyrimidin-4-yI] -phenoxy)-2-methyl-proplonic
acid,

(3-[2-melhoxy-6-[2-(4-methoxy-phenyl)-ethylamino]-pyrimidin-4-y1} -phenoxy}-acetic acid,



10

15

20

30

35

{5- [6—[2-{2-nhlum—G—ﬂuuro-phan}r]}e&ylnminn]—i—maﬂmx}r-p}rrhnidiu-q -y1} -2-oxo-2H-pynidin-i-yl}-
acetic acid,

2—(3—{6—[2-{2,4—11ichInrD-phmyl)—eﬂl}flaminu]-E-methax]r-p}ﬁmidiH—yl] -phenoxy}-2-methyl-
propionic acid,

2-chloro-5- [2-methoxy-6-[2-(4-methoxy-phenyl}-ethylamma]-pyrimidin-4-y1}-benzoic acid,
[2-(4-methoxy-phenyl)-ethyl]- [2-methoxy-6-{3-(1 H-tetrarn I-5-y[}-phenyll-pyrimidin-4-yl] -amine,
[2-(4-methaxy-phemyl)-ethyl]l-(2-methoxy-6-[3-(1H-tetrazol-5-yIm ethyl)-pheny]]-pyrimidin-4-y1}-
amine,

(2-methoxy-6-[4-methoxy-3-(1H-{etraze]-5-y1)-phenyl] -pyrimidin-4-y/}-[2-(4-metboxy-phenyl)-
ethyl]-aming,

N<3-{2-methoxy-6-{2-(4-methoxy-phenyl y-cihylamina]-pyrimidin-4-yl}-benzayl)-
methanesullomamide,

3-[6-[2-(3,4-dimethoxy-phenyl}-ethylamipo]-2-methoxy-pyrimidio-4-y1) N-{2pymrolidin-1-yl-sthyl}-
benzamide,

Z—Eluum-ﬁ—[Evmsmux}r—ﬁ—[?.—{#meﬂmﬁqr-phen}rl}-elh}'lﬂminu]-pyrhnidinrd—yl] Jenzmldelyde oxdroe,
3-{2-methoxy-6-[2-{4 -methoxy-phenyl}-ethylamine]-pyrimidin-4-y}}-benzaldelyde oxime,
2-methoxy-5-{2-methoxy-6-[2-{4 -methoxy-phenyl}-ethylemino]-pyrimidin-4-y1) -benzaldehyde
oxime, |
3-{2-methoxy-6-[2-(4-meihoxy-phenyl)-ethylamino}-pyriraidin-4-yl} -thiophe ne-2-carheldehyde
cxime,

145-{2-melboxy-6-[2-(4-methoxy-phenyl)-sthrylamine] -pyrimidin-4-¥1}-thiophen-2-yi}-ethanone
oRime,

5-§2-methoxy-6-]2-(4-methoxy-phenyl}-ethylamino]-pyrimidin -4-y11-lhiophene-2-carbaldehyde
OHIME, o
[6-(3-aminomethyl-4-fluoro-phenyl)- 2-mathoxy-pyrimidic-4-yI} [2-(4-methoxy-phenyl)-ethyl]-amine,
N-(2-Fluoro-5-{2-methoxy-6-[2-(4-methoxy-phenyl)-efhylamino] -pyrimidin-4-y1}-benzyl)}-2-
melhoxy-acetamide, 1

[2-methoxy-6-(3-methoxy-phenyl)pyrimidin-4-y1j-[2-(4- methoxy-pheayl)-2-melbyl-p ropyll-amine,
[2-(2-ckloro-6-Buoro-phenyl}-ethyl)-[6-{6-methoxy-pyT in-3-y1)-2-methylsulfanyl-pyrimidin-4-¥]]-
amine,

5-{6-[2-(2-chloro-6-flucro-phenyl)-cthylamino]-2-methylsulfimyl-pyrimidia-4-y1}-1 H-pyridin-2-one,
5- {6—[2-(2-chlum-Ei-ﬂucm:l-phﬂﬂ}'l]-eﬂ'jylamiﬂn]-E-meﬂmx}r—p}'rimidin-d-y]] -1H-pyridin-2-cne,
5-16-12-(2-chioro-6-Muoro-phenyl)-ethylamino]-2-methoxy-p yrimidin-4-yl}-1-(5-ox0-4,5-dihydro-
(1.3,4]oxadiazol-2-ylmethyl}-1H-pyridin-2-one,

3 (3-16-[2-(2,4-dichloro-phemyl)-ethylamino]-2-methoxy-pyrimidin-4-yI-phenoxymethyl)-4 H-

1,2 A oxadiazol-5-one,
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3-(3- [6-[ 2-(2-chloro-&-Nuoro-pheny-ethylamino]-2-meth oxy-pyrimidin-4—y1}-benxzy -4 H-

[1,2,4]) onadiezol-5-one,
3-{3-{&-]2{2-chlore-6-flugro-phenyl}-ethylaminal-2-mwethoxy-pyrimidin-d-y1} -phenoxymethy -4 H-
[1,2,4]oxadiazol-5-one,

3-{2-methoxy-6-[2-{4-methoxy-phenyl}-¢ihylamine -pyrimidin-d-¥1] -benznic acid,
3-[2-meihoxy-6-[2-{4-triflucromethoxy-pheny]-eihylamine]-pyrmidin-4-yi}-benzoic acid,
[2-{3,4-dimethoxy-phenyl}ethyll-(2-methooy-6-thiophen-2-y1-pyrimidin-t-yDamineg,
[2-(3.4-dimethoxy-phenyl}-ethyl[-{6-furan-2-yi-2-methoxy-pyrimidin-4-y1}-amine,
{6-biphepyl-4-yl-2-methaxy-pyrimidin-4-y1}-[2-(3,4-dimethoxy-phenyl)-ethyl]-amine,
3-{6-[2-{d-Nlngre-phenyl)-cthylamino}-2-meihoxy-pyrimidio-4-yi}-benzoic acid,
3-(2-methoxy-6-12-{4-methoxy-phenyD)-clhyiamine ]-pyrimidin-4-y1] -benzamide,
14{3-{2-methoxy-5-[2+{4-methoxy-phenyl}-ethylamino]-pyrimidin-4-yl) -phenyl}-ethanone,

3-[6-[2-(2, +dichlere-phenyl }-ethylamine]-2~-meth oxy-pyrimidin-4-yl } -phenol,
2-fTnoro-3-[2-methoxy-6-[2+{4-meihoxy-phenyl}-ethylamino]-pyrimidin-4-y!] -benzaldehyde,
3-[612-(3,4-dimethoxy-phenyl}-cthylemino |-2-melhoxy-pyrimidin-4-y1} -benzaie acid,
3-{2-methoxy-6-[2{4-methoxy-phenyl}-eihylamine]-pyrimidin-4-y1} -thiophene-2-carbaldehyde,
1-{5-[2-methoxy-G-[2-{(4-methoxy-phenyl }-ethy lamine-pyrimidine4-y1}-thiophen-2-yl}-ethanone,
A-[6-[2-(4-chloraphenyDethylaming]-2-methoxy- pyrimidin-4yl }-benzoie acid,
[2-methexy-§-(f-methoxy-pyridin-3-y)-pyrimidin-4-y]]-[2-{4-methoxy-phenyl}-ethy ] -amine,
3-{2-methoxy-6-[2-{4-methoxy-phemyl }-ethylaminal-pyrimidin-4-yl } -phenol,
[2-{4d-raethoxy-phenyl}-ethyl](2-methoxy-&-pyridin-4-¥l-pyrimidin-4-y[}-amine,
2-{2-methoxy-6-[2-{4-methoxy-phenyl)-ethylamino]-pyrimidin-4-y!} -phenol,
(3-[2-methoxy-6-[2-{4-methoxy-phenyl)-ethylamino]-pyrimidin-4-yl} phenyl)}-acetoniirile,
3-{2-methoxy-6-{2-(4-methoxy-phenyl)-ethylamino]-pyrimidio-4-yl} -benzonifrle,
3-{2-meihoxy-6-[2-(4-methoxy-pheny[}-ethylaming}-pyrimidin-4-y1} -benzaldehyde,
3-{6-[22-chlom-H-fluoro-pheny]-ethylamino]-2-methoxy-pyrimidin-d-yl }-benzaldehyde,
3-{6-[2-(2,4dichloro-phenyl}-elhylaming]-2-methoxy-pyrimidin-4-y1} -henzoic acid,
[2-methoxy-6-(pyridin-3-yD)-pyrimidin-4-yi]-j2-(4-macthoxy-phenyl)-ethyl]-amine,
2-mathoxy-5-{2-methoxy-6-[2-{4-methoxy-pheryl}-ethylamine]-pyrimidie-4-y1}-benzaldshyds,
2-chlorn-5-12-methoxy-6- 2 4-methoxy-phenyl}-elhylamino]-pyrimidin-4-y¥1} -benzoic  acid  ethyl
csler,

[2-methowy-4-[3-(3-methyl-{1,2,4Joxadiazol-5-yI}-pheayl]-pyrimidin-4-¥1) —[2—[4—methuxy~pheﬁyl}—
ethyl]-amine,

{2-melhoxy-6-[3-{5-methyl-2H-[ 1,2 A jtoazol-3-y1}-phenyl]-pyrimidin-4-y1) -[2-{4 -meihoxy-phenyl}-
ethyl]-amine,
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{Z—mnlh-:rxy—E—[3-(3~m:&1}r1—isoxaznl—ﬂ-yl}-phEmjrl]-p].rrimidin-4-y1}—[2—{4—melhoxy-phanyl)-ethyl]~
Amint,

12-methoxy-6-[3-(5-methyi-2H-pyrazot-3-yl - phenyl]- pyrimidin-4-y[} 2-{4-methoxy-phenyl)-cthy!]-
amine,

[2+43-fluoro-4-methoxy-phenyl)}-ethyl]- (2-methowxy-6-[3 -{2H-letrazol-5-yl)-pheayl}-pyrimidin-4-v1}-
amine,

1-athyl-3-(3-{2-methoxy-6-[2{4-methoxy-phenyl}-ethylamino]-pyrimidin-4-y1} -phenyl)-ures,
2-{3-{6{2-(2,4-dichloro-phenyl}-ethylaminc]-2-methoxy-pyrimidin-4-yl} -phenoxy}-2-methyl-
propionic acid ethyl esler,
[2{4—:1:lnm—phen}rl)—l—melh_-,-rl-aih}rl}-[5—[3,thaﬂmux}f~phsnyl}—2-meihnxf—p3¢imidin~4 -yi}-amine,
[2-methoxy-6-{3-methony-phenyT}-pyrimidin-4-yll-{2-(4-nitro-phenyl}-= thyl]-amine,
[2-mmhnx_-,r—ﬁ—ﬂ—melhux_v-phr:n}rl]—p}rrimidIn-4-yl]—f2-(4—u-iﬂunromcihnxy—phenyl}-cm}-l]—amine,
[2-(2-chlore-6-fluaro-phenyl)-ethyl}-[2-methoxy-6-(3-methoxy-pbenyl}-pyrimidin-4-yl}-amine,
[2-methoxy-6-(3-methoxy-phenyl}-pyrimidin-4-y1]-{2-thiophen-2-yl-ethyl}-amne,
3-{2-2-methoxy-6-(3-methoxy-phenyl)-pyrimidin-4-ylamino}-ethyl}-1H-indal-5 -ol,

[2-(6-methoxy- 1 H-indol-3-y1}-ethyl]-[2-methexy-6-(3-meihoxy-phenyl)-pyrim idin-4-y[]-amin,
[2{5-methoxy-1H-in dol-3-y1)-ethyl}-[2-methuxy-6-(3-methoxy-phenyl)-pyrimidin-4-yi]-aming,
[2-methoxy-6-(3-methoxy-phenyl}-pyrimidin-4-yl]-{2-pyridin-3-yl-ethyl}-amine,
[2-{-amino-phenyl)-ethyTH2-methoxy-6~(3-methoxy-phenyl »-pyrimidin-4-y1]-amine,
{4-methoxy-benzyl)-[2-methoxy-6-(3-methoxy-phenyl}-pyrimidin-4-yl)-amme,
[2-methoxy-6-(3-methoxy-phenyl)-pyrimidin-4-yI-(3-phenyl-propyl)-amine,
[2-(1H-imidazol-4-yT)-sthyT]-[2-methoxy-6~(3-methexy-phenyl}-pyrimidin-4-yl]-amine,
(28)-2-[2-methoxy-6-(3-methoxy-phenyl)pyrimidin-4-ylamino}-3{4-melhoxy-phenyl)-propicnic acid,
[2-methoxy-§-{3-methexy-phenyl}-pyrimidis-4-yI]{2-{4-methaxy- phenyl)-ethyl]-amine,
[2-methoxy-6-(5-methyl-[1,3,4]oxadiazal-2-yI)-pyrimidin-4-y1]-[2-(4-methoxy-phenyl)-eihyT]-amina,
(2-methoxy-6-oxazol-5-yl-pyrimidin-4-yI-[2-{(4-methoxy-phenyl)-ethyl]-amine, Example 45;
3-{6-[2(22-difluore-benzo[1,]dioxol-5-yI)-ethylamino}-2-methoxy-pyrimidin-4-y1}-benznic acid,
[2-(2,2-difluoro-benzo] 1,3]divxol-5-y1)-ethyl}-{2-methorny-6-pyridin-3-yl-pyrimidin-4-yl}-amine,
N-(3-[6-T2-{4-diflucromethoxy-phenyl }-ethylamino]-2-melboxy-pyrimidin-4-y }-phenyl)}-acetamide,
[2-{4-difluoromethoxy-phenyl)-othyl]-[6-(3-mefhanesnlionyl-phenyl}-2-methoxy-p yrimidin-4-y1]-
amine,

3-[6-[2-(2-chlaro-6-fluorc-phenyl)-ethylamino]-2-methoxy-pyrimidin-4-yI} -phenol,
j2-(2,4-dichloro-phenyl)-ethyl]-{2-methyl 6-{3-[1-methyl-1-(1H-tctrezol-5-yI}-ethyll-phenyl] -
pyrmidin-d-yl}amme,

[2-Melhoxy-6-(2-maihoxy-benzyloxy)-pyrowid in-4-y1}-[2-{4-methoxy-phe ny[)y-ethyl]-amine,
2-(3-{6-[2-{2.4-dichloro-pheny)-ethylamino]-2-methoxy-pyrimidin-4-y1] -phenyl}-propionic acid,
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2-(3-{6-[2-(2 A-dichlera-phenyl}-eihylamino]-2-methoxy-pyrimidin-4-¥1) -phenyl}-2-methyl-propionic
acid,

2-(3-{6-[2-(2 4-dichloro-phenyl}-ethylamino]-2-methony-pyrimidin-4-y| } -phenyl}-2-methyl-propionic
acid l-ethoxyearbonyloxy-eihyl esier,
2-(3-{6-[2+2,4-dichloro-phenyi)}-ethylamino]-2-methoxy-pyrimidin-4 -yl }-phenyl}-2-methyl-propionic
acid 2-dimethylamino-ethyl ester,
{5-{6-[2(2-flucro-4-riflucromethyl-phenyl}eibylaming]-2-methoxy-pyrimidin-4-y13-1 H-Indol-3-y1)-
acalic acid,

[6-(1H-indcl-6-y1}-2-methoxy-pyrimidin-4-y1]-[244-methoxy-phenyl)-¢ihyl]-ammenium,
[6-{1H-indaznl-6-y1)-2-msthoxy-pyrimidin-4-yl)-[2{4-methoxy-phenyl}-ethyl]-amine,
3-{6-[2-(2,6-dichloro-phenyl)-elhylaming)-2-melhoxy-pyrimidin-4-yl} -benzoic acid,
2-methoxy-5-{2-methoxy-é-[2{4-melhoxy-phenyl}-ethylemino]-pyrimidin-4 -yl -benzonitrile,

(3- {6-[2(2-chioro-6-fluoro-phenyl)-ethylamino]-2-mefioxy-pyrimidin-4-yi }-benzyloxy)-acstic acid,
(3-{6-[2(2,4-dichloro-phenyl}-eihylamino]-2-melhoxy-pyrimidin-4-y1} -benzoylamino)-acetic  acid
ethyl ester,

(A-{6-[2-(2,4-dichloro-phenyl)-ethylamine)-2-methoxy-pyomidin-4-yl} -benzoylamino)-acetic acid,
ethylcarbamic  ecid  3-(6-[2-(2,4-dichloro-phenyl}-ethylamino]-2-methoxy-pyrimidin-4-y} ) -phenyl
ester,

5-[2-methorcy-6-[2-(4-metboxy-phenyl}-sthylamino]-pyrimidin-4-yl) -lhicphene-2-carboxylic acid,
5-(2-methoxy-6-]2-(4-melhoxy-phenyl)-ethylamino]-pyrimidin-4-yl}-thisphene-2-carboxylic acid
methylamide,

{3- [6-[2-(3 4-dimethoxy-phenyl}-elhylamino]-2-melhoxy-pyrimidin4-yloxy}-benzoic  acid methyl
ester,
N-[2-{3-{6-[2{2-Tlvoro-4-mifluoromethyl-phenyl}-ethylaming]-2-methoxy-pyrimidin-4-yl\-phenyl}-
gthyl}-2-methoxy-asetamide,

N-[2-(3-{6-[2+2-flnoro-4-irtflnoromeathyl-phenylr-ethylam ino]-2-methaxy-pyrimidin-4-y1 ) -phenyl)-
elhyl]-acetamide,
[2-(2-fluore-trifluoromethy!-phenyl}ethyl]-[2-methoxy-6-{3-oxiranylmelhoxy-phenyl)-pyrimidin-4-
yij-amine,
2-(3-[6+(2.2-d1flnoro-2-phenyl-ethylamino)}-2-methoxy-pyrimidin-4-yi)]-phenyl}-2-methyl-propionic
acid,

2-[3-{2-methoxy-6-(2-[4-(5-methyl-[ 1,3,4]oxadiazol-2-y|} phenyl]-ethylamino} -pyrimidin-4-yl)-
phenyl)-2-methyl-propionic acid,
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5-3-{6-[2-(3,4difluoro-phenyl)-ethylamno]-2-methoxy-pyrimidin-4-y1}-phenoxymethyl}-1 -ethyl-

2 A-lihydro-[1,2 d)idazol-3-one,

2-{2-fluoro-3- [2-methoxy-6-[2-4{4-trilluoromethoxy-phenyi)-eihylamino -pyrimidin-4 -y} -pheoy]}-2-
methyl-propionic acid,
2-{3-{2-methoxy-6-[({hiophen-3-yImethyl}-amino]-pyrimidin-4-yl}-phenyl}2-methyl-propionic acid,
2-3-{6-[(benzo[b}thiophen-2-yImethyl}-amino]-2-methyl-pyrimidin-4-y1} -pheny}-2-roethyl-
propionic acid,

1-{6-[2-(2,4-dichloro-pheny])}<thylamno]-2-methoxy-pyrimidin-4-y{} -piperidine-3-carbouylic ecid,
-3 -{6-[2-2 4-dichloro-phenyl)-ethylamino]-2-methoxy-pyrimidin-4-yl) -phenyl}-
cyclopenianecarboxylic acld,
3-{6-[22,4dichloro-phenyl}ethylamino - 2-methoxy-pyrimidin-4-yl}-benzoic oeid Z-morphalin4-
yl-cthyl esler, ’
3-{o-[2(2,4-dichloro-phenyl}-elthylamine])-2-methoxny-pyoomidin-d-yl} -begzoic  acid  2-{4-methyl-
piperazin-1-yl)-ethyl ester,

3-16-[242 d-dichlomo-phenyl}-ethylamino]-2-methro-pyrimidin.d-yi}-benzoie acid efyyl esier,
(3-{6-[2-{24-dicklomo-phenyl)-sthylamme]-2-methoxy-pyrimidin-4-yi }-phenyl }-methanal,
(3'-Chloro—4'-{2{6-{3-hydroxymethy!-phenyl}-2-methoxy-pyrimidin-4-ylamino]-ethylj-biphenyl-3-
y)-methanol,

2-(3-§6-[2-(2,4-dichioro-phenyl}-etirylamino]-2-methoxy-pyrimidin-4-y1} -phenyl}-2-metbhyl-propicnic
acid methyl ester,

4-(3-{6-[2-{2 A-dichloro-phenyl}ethyl amin o]-2-methaxy-pyrimidin-4 -y1] -phenyl)-tetrahydro-pyran-4-
carboxylic acid,

N-[43- [6-[2+2,4tichlor-phenyl)-ethylemino]-2-methoxy-pyrimidin-4-1) -phenyl Hetrahydro-
pyran-4-carbonylf-mathanesulfonamide,

4{3-{6-12-(2 4-dichloro-phenyl}-ethylamino}-2-methoxy-pyrimidin-4-yl}-phenyl)- tetrmhydro-pyran-
4carboxylic acid ethyl ester;

(3-{6-[2(2,4dichloro-phenyl}-ethylamino]-2-meibkoxy-pyrimidin-4-y1 }-pheny}diflvoro-acetic
efhancsuifonie  acid  [243-{&[2-(2,4-dichloro-phenyl}-ethylamino]-2-methoxy-pynimidin-4-y1}-
phenyl}-2,2-dilooro-acetyl]-mide,

{3-{6-[242 A-dichloro-phenyl)-elhylamino]-2-melboxy-pyrimidin-4-y1} -phenyl)-difluoro-azetic  acid
ethyl esler,
{3-{6-[2-{2,4-dichloro-phenyl}-¢ihylamino]-2-methcxy-pyrimidin-4-y}-pheny}-acelonitrile,
(3-{6-[2-{2.4dichloro-phenyl}-elhylamino]-2-methoxy-pyrimidin-d-y [} -pheny)<diBuoro-acetonitrile,
[24{Z4-dichlerpphonyl}-ethyT]-(6-{3-[di[luora- TH-teirazol-5-¥1)-methyl]-phenyl }-2-methoxy-
pyrimidin-4-yl)}-amine,

2-{3-[&-{indan-1-¥lamino)-2-methoxy-pyrimidin<y1]-phenyl) -2-methyl-propionic acid,
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2-{3-[6-{indan-2-ylemino}-2-methoxy-pyrimidin-4y1]-phenyl }-2-methyl-propionic acid,

W3- [2-methoxy-6-[2-{ 4-trifluoromethoxy-pheny)-ethylamine-pyrimidin-4-y1} -pheny -
tetrahydro-pyran-d-carbonylj-methanesulfonamide,
4-{3-{2-methoxy-6-[2-{4-irilluoromethoxy-phenyl}-ethylamino]-pyrimidin-4-y1} -phenylHetrabydre-
pyren-4-carboxylic acid melhyl esier,
2-(3-16-[2(2,4-dichloro-phenyl)-ethylamino]-2-mecthoxymethyl-pyrimidin-4-y1}-pheoyl}-2-methyl-
propionic acid,

2(3- [6-[2+2,4dickloro-pheny}-ethylamina]-2-hydroxymetbyl-pyrimidin-4-y [} -phenyl - 2-methyl -
propionis acld,

5-[6-]2-2,4-dichloro-pheayl }ethylamine]-2-melhoxy-pyrimidin-d -y1} -thiophens-2-carboxylic acid,
5- [2-methooy-6-[ 2 4-trifluoromethoxy-phenyl}-ethylamine]-pyrimidin-4-y1) -2, 3 -dihydro-
benzofuran-2-carhoxylic acid,

2-(3-{6-[22 4dichlory-phenyl}-ethylamino]-2-methoxy-pyrimidin-d-yl] - phenyl}-2-methyl-propionic
acid 2,3-dihydroxy-propyl ester,

2-(3-{6-[{Z 3 -dihydro-benzofuran-2-ylmethyl}-amina]-2-methoxy-pyrimidin-4-y1} -pheny))-2-meihyl-
propionic acid,

2-(3-{6-[(isechroman- 1-ylmelthy [aming]-2-methoxy-pyrimidin-d -y1] -phenyD)-2-methyl-propicnic
acid,

2-{3-{2-methoxy-6-[(4-methy!-3, 4 dihydro-2H-benzof 1 4 ]oxazin-2-ylmethyl - amina]-pyrimid m-4-
¥1}-phenyl)-2-methyl-propionic acid,

2-(3-[6-[(benzo furan-5-yImethyl-amina]-2-methoxy-pyrimidin-4-y1} -phenyl)-2-methyl-propionic
acid,

N{&{6-[2-(2.4-dichloro-phenyl}-ethylamino]-2-methoxy-pyrimidin-4-yl } -benzothiazol -2 -yI)-
aceramide,

ethanesolfonic acid [2-(3-(6-[2-(2,4-dichlor-phenyl)-athylaming]-2-methoxy-pyrimidin-4-y1) -
phenyl)-2-methyl-propionyl]-amids,

N-f2-(3-{6-[2-(2,4-dichloro-phenyl)-slhylamine [-2-methoxy-pyrimidin-d -¥1] -phenyl)-2-methyl-
propionyl]-C-phenyl-methanesulfonamide,
2-(3-{6~(2-(2_d-dichloro-phenyl)}-ethylamine]-2-methoxy-pyrimidin-4-y[} -phenyl }-2-methyl- 1 -
morpholin-4-yl-propan-1-one,
2-(3-[6-[2-{2,4-dichloro-phenyl}-ethylamino)-2-methoxy-pyrimidin-4-yl} -phenyl}-N-{tetrahydrc-
pyran-d yi-izabutyramide,
2-{3-{6-[2{2,4-dichloro-phenyl}ethylamino]-2-methoxy-pyrimidin-4-yl}-pheny})-N-( | H-tetrazo}-3-
yIHiscbulyramide,

[2-(2,4-dichloro-phenyl}-etiryl]- {2-methoxy-6-[3-(2H-letrazol-5-y])-piperidin- | -yl]-pyriridin-4-y1] -

amine,
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1-{6-[2-{2,4-dichloro-phenylFethylamino]-2-methoxy-pyrimidin-4-yI} -pi peridine-4-carboxylic acid,
22-Chloro-5-{ 6-[2-(2,4-dichloro-phenyl)-ethylaminel-2-methoxy-pyrimidin-4-¥1}-phenyl)}-propan-2-
ol, or

2-(3-{6-[2(2,4-dichloro-pheny!)-ethylamino]-2-meihoxy-pyrimidin-4-y!] -4-fluoro-pheny]}-2-methyl-
propionic acid,

or an N-oxide thereaf, or an ester prodreg thereal, or a pharmaceutienlly acceptable salt, hydrate, or

solvate lhercof.

Another particular embodiment of 1he inventiop is a compumd of Formule (T) or o pharmecentical
acceptable thereof, which is
3-{6—[2-(3—ﬂunm#meihmqr—phanyl}-ethy'.aminu}-?.—methaxy—pyrimidiﬂr-fi—ﬁ]-henmnitrile; Example
1;

[6-3 -aminc-phenyl)-2-methoxy-pyrimidin-4-y[J-f2-{4-methoxy-phenyl)-ethyliamine, Example 2;
3—[2-meﬂ:oxy-ﬁ—[2—(4—1:1amuxy-phenyl}—ethylanﬁnn]-pjrﬁmidin—4-}rl}-henzmesull’uuamidc, Example
3

3-{2-methoxy-6-[2-(4-methoxy-phenyl}-sthylaminc]-pycimidin-4-y1} -N-methyl-benzepesufonamide,
Exampla 4(a);
N-ethyl-3-[2-methoxy-6-[2-{4-methoxy-phenyl)-ethylamina)-pyrimidin-4-y1}-benzenesnlionamide,
Exampls 4(5);
N-methoxycarbonyl-3-(2-methoxy-6-[2-{4-methoxy-phenyl)-ethylamino}-pyrimidin-4-yl}-
benzenesolfonamide, Examplec 4{c);

6-(3-amino-phenyl)-2-methoxy-pyrimidin-4-y1] +2-(4-1ri finorcmethoxy-phenyl)-ethyl]-amine,
Example 5;

N-(3- (2-melhoxy-6-[2-{4-trifluoromethoxy-phenyl)-cibylamino]-pyrimidin-4-yi) —phenyl)-acetamide,
Example 6z}, -
N{S—{l—meﬂlmg'—ﬁ-[l-(mmcﬂtny—phe:u}rl}-mhy]nmino]—p}ninlidin-d-}rl}—phen]rl}acemﬁ&a, Ex:ampls
6(b)

{3-12-methoy-6-[2-{d-methoxy-phenyl)-sthylamindg]-pyrimidin-4-y1}-phenyl)-carbamic  acid  ethyl
esler, Example &c);

- {6—[2.—(2,4-l:lil]uam-phenyl}ethylaminu]-i—methumy—pyﬁmidin—d—yl}-h&nmic pcid, Example 7;

5- [2-methoxy-6-[2-(4-methoxy-phenyl)-sthy]amino]-pyrimidin-4-y1) ~Ihiophene-2-carhoxylic acid
iriffuoroacetate, Example S(a);
5-[2-mefhoxy-6-[2-{4-melhoxy-phenyl)-elhylaminc)-pyrimidin-4-y1}-thiophene-2-carbaldehyde,
Example 8(t);

4 {2-methoxy-&-[2-(4-methoxy-phenyl-elbylamino]-pyrimidn- -yl}-thiophene-2-carbaldehyde,
Example &{c);
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[6<3,5-dimethyl-isoxarnl-4-y1} 2-methoxy-pyrimidin-4-¥1]-[2-(4-methoxy-phenyi}-ethyl|-amine,
Example 8(d);

[2-methaxy-6-(5-methyl-biophen-2-y}-pyrimid io-+y1j-[2{4-methoxy-pheny }-ethyl]-amine,
Example &e);

[2-(4-meihoxy-phenyl)}-ethyl}-[2-meihooy -6 1 H-pyrazol-4—yN)-pyrimidin-4-yl}-amine, Example 8(f%;
(&-isoquinolin-5-yI-2-meth oxy-pyrimidin-4-y[)-[2-{4-methoxy-phenyl}-ethyl]-emine, Example 8(g);
(5~ [2-methoxy-5-[2-{(4-melhoxy-pheny]ethylaming]-pyrimidin-—y|] -lhiaphen-2Z-yl)-methanol,
Example (92);
(3-{2-methoxy-6-2{4-methoxy-phenyl)-ethylamino]-pyrimidin-4-yl}-thiophen-2-yl)-methanol,
Example 9(b);

(3-{2-methoxy-6-[2-(4-methoxy-phenyl)-sthylamine)-pyrimidin-4-yl) phenyli-methanol,  Example
e

{3-(6-[2+{2-chloro-6-fluoro-phenyl) -ethylamino]-2-methoxy-pyrimidin-4-yi}-phenyl)-methanol,
Example 9{d);

I2-(4-methoxy-phemyl}-efiyl}-{2-methoxy-6-quinolin-6-y}-pyrimidin-4-yi}-amine, Exampls 10(a);
[2{4-methoxy-phenyi}-ethyl]-(2-methoxy-6-quinclin-3-yl-pyrimidin-d-y!}-amine, Example 10{b);

[6- IH-tndol-5-y])-2-methoxy-pyrimidin-4-y1]{ Z-{4-meihoxy-phenyl)-ethyl]-2mine, Example 10{c);
N-(2- [2-methoxy-6-[2-(4-methoxy-phenyl}-ethylamino]-pyrimidin-d -1} -phenyl)-
metheneswifonamide, Fxample 10(d);

A [ 2-methoxy-6-[2{4-methoxy-phemyl)-ethylamicol-pyrimidin-4-y1} -benzamide, BExample 10{e);
[2-methoxy-6-1-methyl-1H-ndol-5-y-pyrimidin-yl]-[24{4-mecthoxy-phenyl}-elhyl-amine,
Example T0{T);
{6-benzo[bJthiophen-2-¥]-2-methoxy-pyrimidin-4-yl}-f2-(4-methoxy-pheny!l}-cthyl]-amine, Example
100,

1{4-{2-methoxy-6-{2-(4-melbony-phenyl)-ethylamino]-pyrimidin-4-y1} -phenyl}-ethsnone, Example
10(L);
[6-{3-methzneselonyl-phenyl}-2-methoxy-pyrimidin-4-y1[-[2{4-tnethoxy-phenyl}-ethyl]-amins,
Example 10{i);

[6-(2,3-dihydre-benzofiren-5-yi} 2-methoxy-pyrimidin-4-31]-(2{4-methoxy-phenyl)-etiyl]-amins,
Exemple 100):
[2-methexy-6-(4-morpholn--yl-phenyl}-pyrimidin-4-yi]-[2-(+methoxy-phenyl}-ethyl]-amine,
Example 10(k):

[6-(4-dimethylamino-phenyl)y-2-methoxy-pyrimidin-d-yI]-f 2-(4-methoxy-phenyl)-cthyl]-amine,
Example 10(1);

2,2 -dimethoxy-N*§* N*6'*-bis-[2-{4-melhoxy-pbenyl)-ethyl ]4,4' |bipyrimidiny)-6,6’-diamine,
Example 10{m};
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[2-methexy-6-{5-oxazol-5-yl-thiophen-2-y1)-pyrimidin-4-1i-[2{4-mesthoxy-phenyl)-elhyl]-amine,
Example 11i{a};
2-methoxy-6-(3-oxezol-5-yl-phenyl}-pyrimidin-4-y1]-[2-{4-methoxy-phenyl}eihyl}emine, Exampla
11(b);

[6{(5-difivoromelhyl-thiophen-2-y1} 2-methoxy-pyrimidin-d-yI]-[2-{A-methoxy-phenyl)-ethyl}-amine,
Example 12;

[2-{4-meth oxy-phemy [Fethyl]-{2-methoxy-6-(5-pymotidin-| -ylmethyl-hiophen-2-y1)-pyrimidin-4-yl]-
amine, Example 13(a);

6~ {4-{luoro-3-[(2-methoxy-ethylamino}- methyl]-phenyl} -2-methoxy-pyrimidin-y{}-[2{ 4-melhoxy-
phenylj-¢thyil-amine hydrochloride, Example 13(b);

4H{2-(3-{2-methoxy-6-[2-(4 methoxy-phenylethylamino]-pyrmidin-d-v[}-benzylamino Jethyl])-
pheno! hydrochloride, Example 13¢c):
N-(Z-fluoro-5-{2-methoxy-6-2H{+-methoxy-phenyl}-ethylamino]-pyrimidin-d -yi] -berzyl)-N' N
dimethyl-ethans-1.2-diamins hydrochloride, Example 13(d);
(6-{1H-benzoimidazal-5-yl}-2-methoxy-pyrimidin-2-y1]-{2-(4-metheny-phenyl)-ethy!]-aming,
Example 14{a);
[6-(1H-benzoldazol-5-y1)-2-methoxy-pycimidin-4-¥1]-[2-{4-methoxy-phenyl)-ethyl]-amine, Example
14(b);

it [2-methoxy-6-[2-{4+- methoxy-phenyD-ethylemno]-pyrimidin-4-y1] -AH-benzooxazol-2-0ne,

Example 14{c);

3-{2-methoxy-6-[2-(4-rmethoxy-phenyl}-etihylamine]-pyrimidin-4-yl}-phencl hydrochloride, Exemple
15(a);

3-{6-[2(2,Adichlom-phenyT)eihylaming]-Z-methoxy-pyrimidin-4-yl} benzois  acid bydrochlorids,
Cxample 15(b);

3- [6-[2-(2-chlore-6-Tluoro-phenyl)-ethylaming]-2-methoxy-pyrimidin-4-yl } -benzoie acid
bydrochlaride, Example L5{c):
2-(3-[6-[2-(2,4-dichloro-phenyl)-ethylamino]-2-methaxy-pyrimidin-4-y]) -pheny])-2-roethyl-propionic
acid hydrochlonide, Example 15(d);
[2-3,Hdimethaxy-phenyl}-ethyl]-[6-(3,4-dimethoxy-phenyl)-2-methylsulfanyl-pyrimidin-4-yl]-amine,
Bxample 16{a);
3-{6-[2-(3.4-dimethoxy-phenyl}-ethylamme ]-2-methyl sulfanyl-pyrimidin-2-¥[)-benzoic acid, Example
16(b%;

[2-{4-methoxy-phenyl}-ethyl]-[6-(3-methoxy-pheayl}-2-methylsulfanyl-pyrimidin-d-yl}-amine,
Example 16(c);
[2-(3.4-dimethoxy-phenyl}-eibyl]-[6-(3,4-dimethoxy-phenyl)-2-isopropoxy-pyrimidin-4-y]-emine,
Example 17(a);
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[6-(3,4-dimethoxy-phenyl}-2-ethoxy-pyrimidin-4-yl]-]2(3,4-dimethoxy-phenyl}cihyl]-amine,
Example 17(b);

[2-ethyl-6-{3-methoxy-phenyl} pyrimidin-4-y1]-f2{4-methoxy-phenyl)-ethylj-2mine, Example 18;
&(F-methoxy-phenyl}-N*4*{2-{4-methooy-phenyl)-ethyl]- N*2+ N=2+-dimethyl-pyrimidine-2.4-
diamine hydrochloride, Example 19,

2-Muorg-5- (2-methoxy-6{2-{4-methoxy-pheny[)-ethylamine}-pyrimidin4-yi}-benzoic acid, Example
20(a);

3-{6-[2-{2-chloro-6-[luoro-phenyl)-ethyloming]-2-methoxy-pyrimidin-4-yl} -benzoic  acid, Example
20{b);

2-methaxy-5- [2-methaxy-6-[2-(4-methoxy-phenylethylamino]-pyrimidin-d-yl} -benzoie acid,
Example 20{c);
[2-methoxy-6-{1-oxy-pyridin-3—y[}-pyrimidin-4-y[]-[2-{4-melhoxy-pheny|}-ethylj-aminc, Example
21(a)
[2-(2,2difluoro-benzo[1,3]dioxo]-53-y])-ethy]]-[2-methoxy-6-{ 1 -oxy-pyridin-3-vl)}-pyrimidin-4-vl]-
aminc, Exsmple 21(b);

2-(3-{2-methoxy-6-[2-(4-methoxy-phenyl)-ethylamine]-pyrimidin-4-yi} -pheaoxy)-2-methyi-propionic
acid ethy| ester, Bxample 22(a);
(3-(2-methoxy-6-[2-{4-methoxy-pheny))-ethylamino]-pyrimidin-4-yl) -phenoxylacetic  acid  methyl
ester, Example 22{b);
(3-{6-[2+(2,4-dichloro-phenyl)-ethylamino]-2-methoxy-pyrisnidin4-yl} -phenoxy) acetic aeid methyl
ester, Example Z2(&);

{3-[6-[2-2<hloro-6-fluaro-phenyl)-ethylamino]-2-methoxy-pyrimidin-4-yl) -2-cxo-2H-pyridin-1-v1)-
acetic acid methyl ester, Example 22(d);

(3-{6-[2-(2 A-dichloro-phenyl}-ethylaming]-2-methoxy-pyrimidin-4-v1) -phenony)-acelonitrile,
Example 22(e);
{3-[6-{2-(2chloro-6-fluora-phenyl)-ethylamine]-2-methoxy-pyrimidin-d-y1}-phenoxy)-ncetonitrile,
Example 22{T;

2-3-{2-methoxy-6-[2{4-methoxy-phenyl}y-ethyvlamino-pyrimidin-1-y!} -phenoxy)-2-methyl-propionic
ecid, Example 23(a);
(3-{Z-methoxy-6-[2{4-methoxy-pheayl}-cihylamina)-pyrimidin-4 -yl -phenoxy)-aceic acid, Example
23(bx
(3-{6-[2-(2-chloro-6-fluaro-phenyl}-ethylaminoj-2-methoxy-pyrimidin-4-31}-2-0xo-2H-pyridin-1-y1)-
acetic ecid, Example 23(c);

2-(3-{6-[2-(2,4-dichloro-pheayl}-ethylamino]-2-methexy-pyrimidin-4-y)) -phenoxy)-2-methyl-
propionie acid, Example 23{(d),
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2-chloro-5- [2-methexy-6-[2-{4-methoxy-pheny[}-ethylamino]-pyrimidin-4-y[} -benzoic acid
hydrochloride salt, Example 23(e);

[2-(+methoxy-phenyl)-ethyl]- (2-methoxy-&-[3-( 1H-tetrezol-5-yl)-phenyl]-pyrimidin-4-y1] -amine,
Example 24(a);

[2-(4-methoxy- phsn]r‘l}-cihyl]—{2—mEﬂ:mxy-E-[3-{1H—teuazul-S-yhaﬂlyl)—phsnjl]-p}ﬁmjdlu-ii‘yl}-
amine hydrochloride, Example 24(b);

{2-methaxy-6-[4-methoxy-3- | H4etrazal-5-y1)-phenyl]-pyrimidin-4-yl1) -[24{4-methexy-phenyl)-
ethyl]-amine, Example 24{c),
N-(3-{2-methoxy-6-[2-{4-methoxy-phenyl)-ethylamino]-pyrimidin-4-y1}-benzoyl)-
methanesulfonamide, Example 25(a);
3-{6-{2-(3.4-dimethoxy-phenyl}-eihylamina]-2-methoy-pyrimidin-4 -yl) -N-{Z-pyrro hidin-1-yl-ethyl}
benzamide, Exampls 25(h);
2-[uoro-5-{2-methoxy-6-[2-{4-methoxy-phenyl);-ethylamina]-pyrimidin-4-yl} -benzaldehyde oxime,
Example 26(a);

3-§2-methaxy-6-[2-(1-methozy-phenyT-ethylamino} pyrimidin-3-y}] -benzldehyde oxime, Bxample
26(b);

2-methaxy-3-{2-methoxy-6-[2-{4-mclhoxy-phenyl}-cihylamino]-pynimidin-4-¥1) -benzaldehyde
oxime, Example 2&(c),
3-{2-methoxy-5-[2<(4-methoxy-pheny-ethylamino]-pyrimidin-4-y1}-thiophene-Z-carbaldebyde
oximne, Example 26(d);

1{(5-{2-methoxy-6-[2{4-methoxy-phenyl}-ethylamino]-pyrimidio-4-y1} -thicphen-2-yT}-ethencue
oxime, Example 26(e};

5-§2-mefhoxy-6-[2-(4-methoxy-phenyl}-ethylamino]-pyrimidin-4-yl} -thicphene-2-carbaklehyde
oxirne, Example 2&6(f);

16~(3-aminomelhyl-4-Mlucro-phenyl)- 2-me —pyrimidin-4-y1}-(2-(4-methoxy-phenyl}-ethyl]l-amine
hydrochionide, Example 27;
N-(2-Fluoro-5-{2-methoxy-6-[2-(4-methoxy-phenyl}-ethylamina]-pyrimidin-4-yl] -benzyl)-2-
methoxy-accinmide hydrochloride, Example 28;

[2-methaxy-6-(3-1m ~phenyl)-pyrimidin-4-y1]-[2-(4 methoxy-phenyl)}-2-methyl-propyl]-amine,
Exarmple 29;

(2-(2-chloro-6-fluore-phenyl)-ethyl]-[6-(5-methoxy-pyridin-1 -y1)-2-methylsuifamyl-pyrimidin-4-¥1]-
amine, Example (3{);

5-{6-[2(2-chloro-6-fuaro-pheny))-ethylamiro) -2-methyisulfanyl-pyrimidin-4-yi} -1 H-pyridin-2-one,
Example 31;

5-{6-[2+{2-chloro-6-Huoro-pheayl)-ethylamino]-2-methoxy-pyrimidin-4-yI] - [ H-pyridin-2-one,
Example 32;
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5-{&-[2-(2-chloro-6-Auare-phenyl)-ethyloming]-2-methoxy-pyrimidin-4-y1] -1 -{5-ox0-4,5-dhydro-
[1,3.4]oxadiazol-2-yImethyl} 1 H-pyrdin-2-one, Example 33;
3-(3-{6-[2+(2,4-dichloro-phenyl}-ethylaminaj-2-methoxy-pyrimidin-4-yi-phenoxyme hyi}-4H-
[1,2,4]exadiazol-5-one hiydrochloride, Example 34(a)
3-(3-{5-[2-(2-chloro-5-fluore-phenyly-ethylaminoi-2-methoxy-pyrmidin-4-yl} -benzyl) 4 H-
[1,2.4]oxadiazol-5-one hiydrochlends, Example 34(k);
3-{3-{6-[2{2-chlore-6-{luoro-phenylFethylaminol-2-methoxy-pyrimidin-4-yl} -phenoxymethy!)-4H-
[1,2,4]oxadiazol-5-one hydrochlonde, Example 34(e),
3-{2-methoxy-6-[2{(4-methaxy-phenyl-ethylamino]-pyrimidin-4-y1} -benzoic acid, Example 35(a);
3-{2-methoxy-6-[2-(4-triflucromethoxy-phenyl)-ethylamino]-pyrimidin-d-yl} -benzoic acid, Example
35(b)L

[2-(1,4-dimethoxy-phenyl}-ethyl]{2-methoxy-6-thiophen-2-¥l-pyrimidin-4-yl)amine, Example 35(c),
[2-(3,4-drmethoxy-phenyi)-ethy![H{6-furan-2-yl-Z-methoxy-pyrimidin—4-yl}-amine, Example 35{d);
(6-biphenyl4-yl-2-methoxy-pyrimidin-4-y[)-[2-(3,4-dimethoxy-phenyl)-sthyl]-amine, Example 35(e);
3-(6-[24(4-Duoro-phenyl-eihylamine]-2-methoxy-pyrimidin-4-yi}-benzeic  acid  liydrochlonde,
Exampls 55{T);

3 [2-methoxy-5-[24({4-methoxy-pheny])-cihylaminc]-pyrimidin-4-y!} -benzamids, Example 35{g};

1-(3- [2-melhoxy-6-[2{4-methoxy-phenyl}-ethy lamino]-pyrimidin-4-y1} -phenyl)-cthanone, ILxample
35¢h};

3-[6-[2+(2 A dichlorc-phenyl)-ethylammo]-2-melhoxy-pyrimidin-4-ylj -phenol, Example 35(1);
2-fluoro-5-{2-methoxy-6-2-(4-methoxy-phenyi)-ethylamino]-pyrmidin-4-yl}-benzaldehyde,
Exnmple 35(j);

1-{6-[2-(3,4-dimethoxy-phenyl)-ethylamine]-2-methoxy-pyrimidin-4-yl}-benzoic  ecid, Example
35(k);

3-[2-methoxy-6-12{4-methoxy-phenylethylamine}-pyrymidin-4-yl}-thiophene 2-carbaldehyde,
Example 35(I);

145- [2-methoxy-6-[2-(4-mefthoxy-phenyl)-cthylamino]-pyrimidin-4-yl } - thiophen-2-y!}-elhanone,
Example 35(m);

3-[6-[2-(4-chlorophenyl)-athylamino[-2-methoxy-pyrimidin-4-y1} -benzoic acid  hydmochloride,
Example 35(n);
[2-methoxy-6-(6-methoxy-pyridn-3-yl}-pyrimidin-4-¥1)-[2-(4-meihoxy-phenyl)-ethyl]-amine,
Example 35(a);

3 [Z-methoxy-6-[2-{4-methoxy-phenyl)-ehylamino-pyrimidin-4-yl}-phenol, Example 35(p);
[2-(4-methoxy-phenyl}-ethyl]{2-methoxy-6-pyridin-4-yl-pyrimidin-4-y1)-amine, Example 35{q);
2-{2-meihoxy-6-2-(4-melhoxy-pheoyl}-ethylamino]-pyrimidin-4-y1}-phencl, Exomple 35(r};
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(3-{2-methoxy-6-[2-(4-methoxy-phenyl)-ethylamino]-pyrimidin-4 -y1)-pbenyl}acetonitrile, Example
35(sx

3-{2-methaxy-6-[2-(4-methexy-phenyi)-ethylamine]-pyrimidin-4-yI]) -benzonitrile, Example 35(t);
3-{Z-methoxy-5-[2-(4-methoxy-phenyl)-ethylamine]-pyrimidin-4-y[)-benzaldehyde, Ezample 35{u);
3-{6-[2(2-chloro-6-fluoro-phenyl}-cthylaming]-2-methoxy-pyrimidin-4-yi}-benzaldehyde, Example
35(v);

3-{6-[2-(2,4-dichloro-pheay]}-ethylamino]-2-methexy-pyrimidin-4-yl}-benzoic acid, Example 35(w);
f2-methoxy-6-{ pyridin-3-y1)-pyrimidin-4-y|]-[2{4-methoxy-phenyl}-ethyl]-amine, Example 33(x);
2-methoxy-5-{2-methaxy-6-[2-(4-methoxy-phenyl}-ethylamine]-pyrimidin-4-y1} -benzaldehyde,
Example 35(¥%
1—nhlnm-5—{E—maﬁmx:,r~6—[2r(4-methnxjr-phﬁn5rl}-cthylaminﬁ]-pyrhnidin—r!-}rl}—hﬁnmic. acid  ethyl
cster, Example 35(z);

(2-methoxy-6-{3-(3-methyl-{ 1,2, 4]oxedinzol-5-yT)-phenyl]-pyrimidin-4-yi}-[2-{(4-methoxy-phenyl)-
ethylj-amine, Example 36;

{2-methoxy-6-f3-(5-methyl-213-11,2 4jwiaznl-3-51)-phenyl}-pyrimidin-4-yi} [2-{4-mecthoxy-phenyl)-
ethyl]-amine, Example 37;
(2-methexy-6-[I(3-methyl-isoxazol-5-yI-phenyl]-pyrimidin-4-y1}-[2-(4-methoxy-phenyl)-ethyl]-
aming, Fxample 38;

{2-methoxy-6-{3-(5-methyl-2H-pyrazol-3-yl} pheny]j-pyrimidin-4-y1}-[2{4-methoxy-phenyl -ethy]]-
amine, Exampls 35;.

[2-{3-fluoro-4-methoxy-phenyl)-ethyl]- {2-methoxy-6-[3-(2H-tetrazol-5-yI)-phenyl]-pyrimidin-4-¥1] -
amine, Example 40;
1-etinyl-3-{3-{2-methoxy-6-[2-(4-methoxy-phenyi)}-ethylamino}-pyrimidin-4-yl) -phenyl}-uraz,
Example 41;

2-(3-{6-12-(2,4-dichloro-phemyl}-sthylaming]-2-methoxy-pyrimidic-4-yl} -phencxy)-2-metiryl-
propionic acid cthyl cster, Example 42;

[2-(4-chloro-pheny])- 1 -methyl-ethyl]-[6-(3,4-dimethoxy-pheny])-2-mcthoxy-pyrimidin-4-y]]-amine,
Example 43(a);

[2-methoxy-6-3-methoxy-phenyl}-pyrimidio-4-yI]-{2-{4-niro-phenyl)-cthyl]-amine, Example 43(b);
(2-methgxy-6-(3-methogy-phenyl)-pynmidin-4-yl1-[2-{4-trifuoromethogy-phenyl}-ethyl]-amine,
Example 43(e);
{2-(2-chloro-G-fluors-phenyl)-ethyl]-[2-methoxy-6-(3-methoxy-phenyD-pyrimidin-4-yl]-amine
hydrochlpride, Example 43(d};

[2-methony -6 3-methoxy-pheny|}-pyrimidin-4-y1]-{2-thiophen-2-yl-ethyl}-amine hydrochloride,
Example 43(&);

3-{2-[2-methexy-6-{3-methoxy-phenyl)-pyrimidin-4-ylamino]-ethyl }-1H-indol-5-0l, Example 43(E);
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{2-{6-methoxy- 1 H-indol-3-¥1)-ethyl]-[ 2-methoxy-6-{3-methoxy-phenyl)}-pyrimidin-4-y]]-amine
hydrochloride, Example 43(g);

[2-(S-methoxy- 1 H-indol-3-yi Fethyl |-[2-methoxy-6<3-methoxy-phenyl)-pyrimidin-4-y|]-amipe
hydrochloride, Example 43{h);

[2-methaxy-6-(3-methoxy-phem yl)-pyrimidin-4-ylj4{2-pyridin-3-yl-ethyl}-amine bydrochloride,
Example 43(};

[2-(4-amino-phenyl}-ethyl]-[ 2-methoxy-6-{3-methoxy-phenyl}pyrimidin-4-yl]-amine  hydrochlonide,
Example 43(f);

(4-methoxy-benzyl)-[2-methoxy-6-(3-methoxy-pheny!)-pyrimidin-4-yl]-amins hydrochloride,
Example $3(k);

[2-methoxy-6-{3-m -phenyly-pyrimidm-4-yl]-(3-pheayl-propyli-amine  hydrochlodide, Bxample
43(1);

[2-(1 R-imidazol-4-y1}-ethyl]-[2-methoxy-6-(3-methoxy-phenyl)-pyrimidin-4-yi]-amine, Example
43{m};

{25)-2-{2-methoxy-6-(3-methoxy-phenyl}-pyrimidin-4-ylaminol-3-(4-methoxy-phenyl-propicnic acid,
Exampla 43{r);
[2-methoxy-6-(3-methoxy-phenylFpyrimidin-4-y11-{2(4-methoxy-phenyl}-ethyl]-amine, Example
43(o);

[2-methoxy-6-( 5-methyi-[1,3,4]oxadipzol-2-y1}-pyrimidin-4-yI}- [2-{4-methoxy-phenyl}-ethyil-amine,
Example 44;

{(2-melhoxy-6-oxazol-5-yl-pyrimidin-4-y1}-[2-{4-methoxy-phenyl)-ethyl]-amine, Example 45;
3-[6-[2(2,2-dilTvoro-benzo] 1,3]dioxol-5-y}-elhylamino]-2-methoxy-pyrimidin-4-yl}-benzoic  acid,
Example 46();
[2-(2.2-dilluoro-benza[1,3]dioxol-5-¥1)-ethyl]-(2-methoxy-6-pyridin-3-yl-pyrimidin-4-y1}-amine
hydrochloride, Example 46(bY,
N(3-{6-[2-(Hdiflucromethoxy-pheny!}-ethylamino}-2-methoxy-pyrimidin-4-yl} phenyl)-acelamide
hydreehlonide, Example 46{(c);

[2<{4-difluoromelhoxy-phemyl}-ethyl]-{§-(3-methenasul fonyl-phenyl}-2-methoxy-pyrimidin-4-y11-
amine hydrochloride, axample 246(d);
3-[6-[2-(2-chloro-b-fluoro-phenyl}-eihylamino}-2-methoxy-pyrimidin-4-¥1} -pkeno), Example 46(e);
[2-{2.4-dichloro-phenyl)-eihyl]-(2-metkyl-6-{3-[ [ -methy!-1{1H-tetrazol-5-y1)-ethyl]-phenyl } -
pyrimidin-4-yl}-amine hydrochionde, Example 47;

[2-Methoxy-6-{2-methoxy-benryloxy)-pyrimid in-4-y1]-{ 2+{4-methoxy-phenyl}-ethylj-amine
hydrochlorids, Examples 48;

2-(3-{6-[2-(2,4-dichlovo-phemy!)-eihylamino]-2-methoxy-pyrimidin-4-y) }-phenyl}-propicnic acid
hydrochlorids, Example 49(a);
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2-{3-{6-[2-(2,4-dichloro-phenyl)-ethylamino]-2-methoxy-pyrimidin-4-y1) -phenyl)-2-methy}-propionic
acid, Example 4%(b);
2-{3-[6-{2-(2,4-dichloro-phenyl)-elhylamina]-2-methoxy-pyrimidin-4-yl}-phenyl)-2-methyi-propionic
acid 1-ethoxyearbonyloxy-cthy] ester hydrochlaride, Example 50;

2-(3- [6-[2-(2 A-dichloro-phemyl}-ethylemino)-2-methexy-pyrimidin-4-y1} -phenyl)-2-methyl-propionic
acid 2-dimethylamino-ethyl ester dilyydrochloride, Example 51,
(5-{6-[2-{2-fluoro-4-trifluoromethyl-phenyl}-ethylamino] -2-methoxy-pyrimidin-4-yi) -1 H-indol-3-yl}-
aceric acid, Example 52;

f6-1 H-indol-6-yl}-2-methoxy-pyrimidin-4-ylj-[2-{4-methoxy-phenyl y-ethy-ammonum
triflucraacetate, Exampia S3(a);
[6-(1H-indazal-6-y1)-2-methoxy-pyrimidin-4-yl}-[2-(4-methexy-phenyl}-ethyll-amine, Example 53(b);
3-[6-[242,6-dichloro-pheny]}-ethylamina]-2-methoxy-pyrimidin-4-yl]) -benzoic acid, Example 53(c);
[2-{4-maethoxy-phenyl)-ethyl]- (2-methoxy-6-{3-( 1H-tetrazol-5 1)y-phemyl])-pyrimidin-4-y!} -aming,
sodium salt Bxample 54,
2-methoxy-5-{2-methoxy-6-[2-(4-methoxy-phenyl}-cthylamino}-pyrimidin-4-yl}-benzon itxile,
FExamplo 55;
{3-{6—[2—{2-nhlnm-ﬁ—ﬂuaru—phenyl}—eﬂly]a.minu]sE-meﬂJnxy—p}ﬂ'imIdin-d—}rl}ahenzy]uxy}—amtic acid,
Bxample 5

Sodinm  2-(3-{6-[2-(2.4-dichloro-phenyl)-ethylamino]-2-methoxy-pyrimidin-4-ylj-phenyl)-2-methyl-
propionate, Example 57,
(3-{6-[2-(2.4-dichloro-phenyl)-ethylamino]-2-methoxy-pyrimidin-4-yl}-benzoylamino)-acetic  acid
athyl ester, Example 58;

(3- [6-[2-(2,4-dichloro-phenyl}-ethylamina]-2-methoxy-pyrimidin-4-y]) -benzoylamino)-acetic  acid,
Example 5%;

ethylcarbamic acid  3-{6-{2-(2,4-dichloro-phenyl})-ethylamino]-2-methoxy-pyrimidin-4-y}} -phenyl
ester, Example 60;
5-[2-methoxy-6-[2-{4-methaxy-phenyl}-ethylamine]-pyrimidin-4-yI}-thiophene-2-carbaxylic  acid,
Example &1;

5-§2-methoxy-6-{2-(4-methoxy-pheayl)-ethylamine]-pyrizddin-4-y1} -thiophene-2-carbaxylic acid
methylamide fluoroacete, Example 62;
(3-{6-12-(3,4-dimethoxy-phenyl)-ethylamino]-2-methoxy-pyrimidin-4-yloxy}-benzoic  acid  methyl
ester, Examples 63;

N-[2-(3-(6-[2-(2-fluora--irfluoromethy - phenyl}-ethylamino]-2-methoxy-pyrimid in-4-yl}-phenyl}-
ethyl[-2-meihoxy-acetamide, Example 64;

N-[2-(3- (6-[2-(2-fluoro-4-trifuoromethyl-phenyl})-elhylamino]-2-methexy-pyrimidn-4-yl } -phenyl)-
efhyl]-acetemide hydrochloride, Example 65;
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[2(2-Flnoro-4-trillucromethy!-phenyl}-ethyl]-[2-methaxy-6-{I-oxiranylmethoxy-phenyl}-pyrimi din--
yI]-amine, Example 66;
2-{3-[6-(2,2-difluoro-2-phenyl-ethylamino)-2-methoxy-pyrimidin-4-yi]-pheny!) -2-methyl-propioniz
acid, Exemple 67;

2-[3-(2-methoxy-6-{2-[4-(5-methy]-[1,3,4Joxadiazol-2-y |} phenyl]-ethylamino) -pyrimidin-d-yl}-
pheny!]-2-methyl-propionic ecid, Example 68;
5-(3-{6-[2-(3,4-difluoro-phenyl}-ethylumine]-2-methoxy-pyrimidin-d -yl) -phenoxymethyl)-1-sthyi-

2, 4-dihydro-[1,2,4ftriazol-3-oa¢, Example 69;
2-{2-(Tuore-5-{2-methoxy-6-[2-(4-triffuoromethoxy-phenyt)-ettyylamino]-pyrimid in-4-y1 }-phenyl)-2-
methyl-propionic acid, Example 70,

2-(3-[2-Methoxy-6-{(thiophen-3-yimetiyy | }-amina)-pyrimidin-4-y1) -phenyl}-2-methyl-propionic  acid,
Exaomple 71;

2{3-{6-[{benzo[blihiophen-2-y[methyl}-amino]-2-methy)-pyrimidin-4—y1} -phenyl } 2-methyl-
propionic acid, Exemple 72,

1-{6-[2(2 4-dichloro-phenyl)-ethylamino]-2-methaxy-pyrimidin-4-y1} -piperidine-3-carboxylic  acid,
Example 73;

1-{3-{6-[2-{2,4dichloro-pheny])}-ethy laminoj-2-methoxy-pyrimidin-4-y]) -phenyl)-
cyelopenfanecarboxylic ecid hydmchloride, Example 74;
3-{6-[2-(2,A-dichloro-phenyi}-ethylamino]-2-melhoxy-pyrimidin-4-yl}-benzolc acid 2-morpholin4-
yl-ethy] ester, Example 75;

3-{6-2-(2 A-dichloro-phenyl)-ethylamina]-2-methoxy-pyrimidin-4-yI) -benznic  acid  2-(4-methyl-
piperazin-1-yl}-cthyl ester, Example 76;
3-{6-[2(2.4-dichlorc-phenyl}-ethylamino]-2-methexy-pyrimidin4-yl}-benzoic  acid ethyl ester
Example 77;
(3-{6-[2-(2,4-dichloro-phenyl}-<thylamino]-2-methoxy-pyrimidin-4-yl}-phenyl)-methanol, Bxample
78(a);

(3-chloro-"-(2-]6-(3-bydronymethyl-phenyl}-2-methoxy-pycimidin-I-ylamino]-ethyl) -biphenyl-3-
¥l}-methanol, Example 78(b);
2-(3-(6-[2(24-dichloro-pheny))-ethylamine]-2-methoxy-pyrimidin-4-¥1] -phenyl}-2-methyl -propionic
acid methyl ester, Example 79;
4-(3-{6-[242,4-dichloro-phenyl)-ethylaming]-2-methoxy-pyrimidn-4-yl}-phenyl)} e rahydro-pyran-4-
carboxylic acid, Bxample B0(a);

N-[4{3-{6-[2-(Z 4-dichloro-phenyl}-ethylamino]-2-methoxy-pyrimidin-4-yi} -phenyl Hetrahydro-
pyrap-i-cavhonyl]-methenesulfonamide, Example &0(b};
4-3-{6-[2+(2,4-dichloro-phenyl}-ethylamino]-2-methoxy-pyrimidin-4-yl}-phenyl)-tefmhydro-pyran-
d-carboxylic acid ethy] ester, Example 20(c);
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(3-{6-[2-(2,4-dichloro-phenyl}slhylaming]-2-methoxy-pyrimidin-4-yl } -phenyl)-difluoro-acelic  aeid,
Example B1{a};

ethanesnifonic  acld  [2-(3-{6-[2-(2 d-dichloro-phenyl)-ethylamino]-2-methoxy-pyrimidin-4-y1}-
phenyl)-2_2-difluore-acety(]-amide, Example §1(b);
(3-{6-[2-(2,4-dichloro-phenyl}-ethylamino)-2-methoxy-pyrimidin-4~yl) -phenyl)-difiupro-acetic  acid
ethyl ester, Example 31{c);
(3-[6-[2-(2,4dichloro-pheny])-ethylamino]-2-methoxy-pyrimidin-4-yi} -phenyl}-aceionitrile, Example
B2(e);

(3-{6-[2-(2,4-dichloro-phenyT)efhylam ino]-Z-methoxy-pyrimidm-4-y]) -phenyl)}-diflvoro-acetonitrile,
Example 32(h);

[2-(2,4-dichloro-phemyl}-ethyl]-(6-{3-[difluoro~{ 1 H-tetrazol-5-y1)-methyl]-phenyl }-2-methoxy-
pyrimidin-4-yI)-amine, Example 82{c)

2-{3-[6-{indan-1-ylamino}-2-methoxy-pyrimidim-4-yI]-phenyl }-2-methyl-propionic acid, Example
83(a),

2-{3-[6{indan-2-ylamino}-2-methoxy-pyrimidin-4-y1]-phenyl}-2-methyl-propionic  acid, Example
83(b);

N-[443-{ 2-methoxy-5-[2-{4-tifluoromethoxy-phenylethylamina]-pyrimid in-4-y1) -phenyl}-
tetrahydro-pyran-4-carbonyTl-methanesulfonamids, Example 84(a);

443- [2-methoxy-4-[2-(4-riflvoromethoxy-phenylethylamino]-pyrimidin-4-yl}-pheny!)-teirshydro-
pyran-4-carbaxylic acid methyl aster, Example B4(b);
2-(3-{5-2-(2,4-dichlora-phenyl}-sthylamino]-2-meiboxymethyl-pyrimidin-4-yl} phenyl}-2-methyl-
propionic acid, Example §5,

2-{3-{6-[2-(2,4-d1chloro-phenyl }sihylamino]-2-hydroxymethyl-pyrimidin-4-yl) -phenyl}- 2-methyl-
propionic acid, Example §6;

5-{6-[2-(2,4-dichloro-phenyl}-2thylamiaa]-2- methoxy-pyrimidin-4~y1}-thiophene-2-carboxylic acid,
Example 37,
5-{2-melbhoxy-§-[2-{4-tifleoromethoxy-phenyl)-ethylemino]-pyrimidin-4-y1}-2 3-dihydro-
benzofiran-2-carboxylic acid hydrochloride, Examplo B8;

2-(3-{6-[2-(2 4-dickloro-phenyl}-ethylamino]-2-methowy-pyrimidin-d-y1] -phenyl}-2-methyl-propjonic
acid 2,3-dihydroxy-propyl cster, Example 89;

2-{3-f6-[(2,3-dihydro-benzo fimnn-2-ylmethyl}-amino]-2-matheag-pyrimidin-4-yl } -phenyl-2-methyl-
propionic acid, Exampls 90;

2-(3-(6-[(3sochroman-i-ylmethy!)-amino]-2-methoxy-pyrimidin-4-y1) -phenyl)-2-methyl-propionic
acid, Exarnple 91;

2-(3-[2-methoxy-&-[(4-methyl-3,4-dihydro-ZH-benzo[ 1,4] oxazin-2-ylmeihyl}- amino]-pyrimidin-4-
¥1)-phenyi)-2-methyl-propionis acid, Example 92;
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2-3- [ 6-[(benzofuran-5-yimethyl)-amino]-2-methoxy-pyrimidin-4-yl }-phenyl}-2-methyl-propicnic
acid, Example 93;

N-{6-{6-[2-(2,4-dichloro-pheny}-ethylamine]-2-methoxy-pyrimidin-4-y1 } -benzothiazol-2-y 1)}
acetamide, Lxample 94;

ethanesmlfonic acid [2-{3-{6-[2-(2,4-dichloro-phenyl}-ethylammo]-2-methoxy-pyrimidin-d-y11-
phenyl}-2-meihyl-propionyl]-amide, Example 95(a);
N-[2-{3-[6-[2-42,4-dichloro-phenyl}-ethylamino]-2-methaxy-pyrimidin-4-v1) -phenyl)-2-methyl-
propicmyl]-C-phenyl-methanesulfonamide, Example 25(h);
2-(3-[6-{2-(2,4-dichlore-phenyl}-ethylamino)-2-methoxy-pyrimidin-4-yi}-phenyl)} 2-methyl- 1 -
morpholin-4-yi-propan-1-one, Example 95(c);
2-{3-{6-[2-2,4-dichlorg-phenyl)-ethylamino]-2-methoxy-pyrimidin-4—y1} -pheny N-{ictrahydro-
pyran-4-ylHsobutyramide, Example 55(d};
2-(3-{6-[2-{2,4-dichloro-phenyl}-ethylamne]-2-methoxy-pynimidin-4-y]} -phenyl}-N4{ I H-tetrazol-5-
yi}isobutyramide, Example 95{e):
f2-(2,4-dichloro-phenyl}-ethyl]-{2-methoxy-6-[3{2H-tetmzol-5-yI)-piperidin- 1 -y1]-pyrimidin--I] -
aming, Exampls 96;

1-{&-[2-(2,4-dichloro-phenyl)-ethylamino]-2-methoxy-pyrimidin-4-yI] -piperidine-4-carboxylic acid,
Example 27;
2-(2-chloro-3-[6-[2-(2,4-dichloro-phenyl}-ethylamine]-2-methoxy-pyrimidin-4-y1 }-phenyl}-propan-2-
ol, Example 98; ar
2-{3-{6-[2-(2,4-dichloro-phenyl)-ethylamino]-2-methoxy-pyrimidin-4-y{}-4-fluoro-phenyl)-2-methyl-
propionic acid hydrochloride, Example 99.

Anpther particulac embodiment of the inventon 1z a compoumd of Formula {I) or a pharmaceutically
accepiable salt thereof, which is
N-methoxycarbonyl-3-{2-methoxy-6-[2-(4-methoxy-phenyl)-cthylamine]-pyrimidin-4-y1} -
benzenesnfonamide, Example 4(c);
3-{6-[2-(2,4difluoro-pheny]}-elbylamine]-2-methoxy-pyrimidin-4-y1) -benzoic acid, Example 7;
3-[2-methoxy-6-[2-(4-methoxy-phenyl)}-ethylamino]-pyrimidin-4-y1} -thiophene-2-carboxylic acid
trifluoroacetats, Example 8{a);

3-{2-methoxy-6-[2-(4-methoxy-phenyl)-ethylaminc]-pyrimidin-4-yl ) -thiopheoe-2-carbaldehyde,
Example 8(b):

{3- [2-methoxy-6-[2-(4-melhoxy-phenyl}-clhylamino]-pyrimidin-4-y1}-thiophen-2-yl}-methancl,
Example (%a);
(3-{2-methoxy-6-[2{4-methaxy-phenyl}-ethylamino]-pyrimidin-4-y[}-phenyl)-meihancl,  Example
ek

[2-(4-methoxy-phenyl)-elhy]-{2-methoxy-6-quinolin-6-yl-pyrimidin-4-yI}-amine, Example 10(z);
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[2-{4-mathoxy-phenyl}-ethyl]-(2-melhoxy-6-quinclin-3-yl-pyrimidin-4-y[}-amine, Example 10{b);
[6«(1H-mdol-5-yI}-2-methoxy-pyrimidin-4-y[]-[2{4-methoxy-phenyl}-ethyl]-amine, Example 10{c);
[6-{ 1H-benzatriazol-5-y[}-2-methoxy-pyrimidin-4-y[}-[2{4-methoxy-phenyl}-ethyl[-amine, Example
14{b}:

3- (2-methoxy-6-[2-{4-mecthowy-phenyl)-ethylamino]-pyrimidm-4-y1}-phene]l hydrochloride, Example
15(n);

3-[6-[2{2.4-dichloro-pheny]}-elhylamina]-2-methoxy-pyrimidin-4-yi}-benzoic zeid pydrochlonde,

Example 15{b);

3-{6-[2+2-chloro-6-Auoro-phenyl)-slhylamino]-2-methexy-pyrimidin-4-y1}-benzoic acid
hydrochloride, Example 15(c);

2-(3-16-]2-(2 A-dichlor>-phenyl)-ethylaming]-2-methoxy-pyrimidin-yl}-phenyl}-2-methyl-propionic
acid hydrochloride, Example 15(d);

2-fluoro-5-{ 2-methuxy-6-[2-{(4-melhoxy-phenyl)-ethylamino]-pyrimidin-4-yl} -benzole acid, Example
20{a);

3-{6-{2-(2-chloro-6-Aucro-phenyl)-lbylamino]-2-methoxy-pyrimidin-4-yl}-benzoic  acid, Example
20(b);

2-methoxy-5-{2-methoxy-6-[ 2-(4-methoxy-phenyl}-ethylamino] -pyrimidin-d-yl }-benzoic acid,
Example 20(c)
{3-{2-methaxy-6-[2-{4-methoxy-phenyl}-ethylamino]-pyrimidm-4-y1}-phencxy)-ecetic  acid methyl
ester, Example 22(k);
{3-{6-[2-(2,4-dichloro-phenyl)-ethylamino]-2-methoxy-pyrimidin-4-y1}-phenoxy)-acetic acid methyl
ester, Example 22(c);

{1-{2-methoxy-6-[2-(4-methoxy-phenyl)-ethylamino]-pyrimidin-4-yi) -phencuy)-acetic acid, Example
23(b):
{5-{6-{2-(2-chlorp-6-flnore-phenyl)-ethylamino]-2-methoxy-pyrimidin-4-¥1}-2-oxo-2H-pyridin-1-y1}-
acetic acid, Example 23{c);

2-(3-{6-12-{2 A-dichloro-phenyl)-cthylamno]-2-methoxy-pyrimidm-4-y1) -phenoxy)-2-methyl-
propionic acid, Example 23(d};

2-chloro-3- [2-methoxy-6-I2-{4-methoxy-phenyl)-ethylamino}-pyrmmidin-4-y1}-benzoie acid
hydrochloride salt, Example 23(g);

[2{(4-methoxy-phenyli-ethyl]- (2-methoxy-6-[1-(1H-tetmzol-5-y1}-phenyl]-pyrimid m-4-y1) -amine,
Example 24(a);

[2-(4-methoxy-phenyl)-ethyli- [2-methoxy-6-[3-(1 H-te razol-5-yImathyl}-phenyl)-pyrimidin-4-yl } -
amnine hydrochloride, Example 24(b);
(2-methoxy-6-[4-methoxy-3-(1H-tetrazol-3-yl}-phemyl]-pyrmmidin-4-yi}-[2-(4-methoxy-phenyl)}-
ethyli-amine, Example 24(c);
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N-(3- {2-methoxy-6-[2-{4-melhoxy-phenyl}-cthylamino}-pyrimidin-4-y1} -benzayl}
methanesullonamide, Example 25(a);
3-{2-methoxy-6-[2-{4-methexy-phenyl)-ethylamino]-pyrimidin-4-y1) -benzaldehyde oxime, Example
26(b);
3-{2-methoxy-6-[2-{4-methoxy-phenyl}-ethylamino]-pyrimidin-4-yl}-thiophcne-2-carbaldehyde
oxime, Example 26(d},

1-{5- [2-methoxy-6-[2(4-methoxy-phenyl}-ethylamino]-pyrimidin-<d-y[} -thiophen-2-yl}-ethanone
oxime, Example 26(e);

5-{2-methoxy-6-[2-{4-methoxy-phenyl}-ethylamino]-pyrimidin-4-y]) 1hiophene-2-carbaldehyde
cxime, Example 26(1);

33 (6-[2-(2,4-dickloro-phenyl-ethyleming]-2-methoxy-pyrimidin-4-yi-phenoxymethy 4 H-
[1,24]oxadiazal-5-one hydrochlonde, Bxample 34{a);
3-(3-{6-[2-(2-chlom-6-fluormo-phenyl}-ethylamine]-2-methoxy-pyrimidin-4-y1) -benzy-4H-
[1,2,4]Joxadizzol-5-one hydrochlordde, Example 34 (h];'
A3-{6-[2-(2~chloro-6-Auoro-phenyl}-ethylaming]-2-methoxy-pyrimidin-4-y[] -phenoxymethyl}-AH-
[1,24Toxadiazol-5-one hydrochloride, Example 34{c);
3-{2-methowy-6-[2-(4-methoxy-pheny)ethylamina]-pyrimidin-4-vl} -benzoic acid, Example 35¢a);
3-{6-[2-{4-Auoro-phenyl)-cihylammo]-2-metboxy-pyrimtdin-d-y1) -benzoic  acld  hydrochlenide,
Example 35(5);

3-{6-[2(2,4-dichiorn-pheayl}-ethylamino]-2-methoxy-pyrimidie-4-yl}-phenol, Exampla 35(0);
3-{2-methoxy-6-[2{4methoxy-phenyl)-cthylamino]-pyrimidin-4-yl}-thiophene-2-carbaldehyde,
Exarnple 35(7);

3-[6-J2-(4-chlorophenyl}-ethylamina]-2-methoxy-pyrimidin-4-y[}-benzoic  acid  hydrochlaride,
Example 35¢{n);

3-12-meihowy-6-{2~(4-meth oxy-phenyl}-ethylemino]-pyrimidin-4-yi} -benzonitrile, Example 35(1);
3-{2-methoxy-6-[2-(4-methoxy-phenyl)-ethylamino]-pyrimidin-d-yl) -benzaldehyde, Example 35(u);
3- [6-[2-(LA-dichloro-phenyl}-ethylamino]-2-methoyy-pyrimidin-d-y]} -benzoic  acid  hydrochloride,
Exemple 35(w);
[2-(3-fiuoro-4-methexy-phenyl}-ethyl]-{2-methoxy-6-[3-(2H-letrazol-5-y)-phenyl)-pyrimidin-4-y1} -
amine, Example 40;

[2-meihoxy-6(3-methoxy-phenyl} pyrimidip-4y1]-[2-{4-nitro-phenyl}-ethyi]-amine, Gxample 43(b%
[2-methoxy-6-(3-nethoxy-phenyl}-pyrimidin-t-y]-[2{4-methoxy-phenyl)-ethyl]-amine, Example
130}

[2-{2, 4-dichlora-pheay]}-ethyl]-(2-melhyl-6-{3-[1-methy)-1-(1 H-lebrazol-5-y1)}-ethyl)-pheny!} -
pyrimidip-4-yl}-amine hydrochloride, example 47;



10

15

20

23

30

35

56

2(3-[6-[2-(2,4-dichloro-phenyl}-ethylamino]-2-methoxy-pyrimidin-4-yl} -phenyl}-propionic acid
hydrochloride, Example 49(a);

{5-{6-[2-(2-fluoro-1 -triflucromethyl-phenyl)-cthylamino] 2-methoxy-pyrimidin-4-y1) - | H-indo[-3-y[)-
acetic acid, Example 52;
[6-(1H-indol-6-¥1)-2-methoxy-pyrimidin-4-yl]-[2-{4-methoxy-phenyl}-ethyl]-ammoniuum
triflucroacetate, Example 53{a),

[6-(1 H-indazol-6-y1)-2-methoxy-pyrimidin-4-yl]-[2-(4-methoxy-phenyl)-thyl]-amine, Example 53(b);
3-{6-[2-(2.6-dichloro-pheny{)-ethylemino]-2-methoxy-pyrimidin-4-yl} -benzoic acid, Example 53(c);
[Z{d—mﬂthox}hphﬂnjrlj—eih}rl]-{Z-mnﬂ:lnxjr—ﬁ-[fi-{IH-L&h-azuI-S—}rl)—phyl]-p}rﬁmidin—é-—yl} -armine,
sodium 2eli Example 54;
(3-{6-[2-{2—uhIDru-ﬁ-ﬂuoru-phcn}fl)—eIh}rlamino]-}mﬂlhnxy—p}u-imidjnA—}rl]—benzy]oxy)-anetic acid,
Example 56;
{3-{6-[2{2.4—&ichlnm-phenyl]—alh]rlnuﬁnq]-?.—mﬂﬂmxy—p].frimi:lin-fl-yl}—banzn}r[amino)—aoeﬁu acid,
Example 59;

ethyl-carbamic acid 3-{6-[2-[2,4—dichlum-phen}fl}-eﬂl}rlaminn]-z-malhﬂxy—pyﬁnﬁdjn—dryl]~phenyl
ester, Example 60;

5-{2-methoxy-6-{2-(4-methoxy-phenyl)}-ethylamino]-pyrimidin-4-yI) -Ihiophene-2-carbgxylic acid
methylamide triflucroacatate, Example &2; )
1-{6-[2-(2,4-dichlora-phenyl)-ethylamino]-2-methoxy-pyrimidin-4-y1) -piperidine-3-carhoxylic acid,

Example 73,
4-(3-16-[2+{2.4-dichlore-phemyl)-ethylamino]-2-methoxy-pyrimidin-4{-yl}-phenyl)Hetrahydro-pyran-4-
carboxylic acid, Example B0(z);

N-[4-{3-{6-[2-(2,4-dichloro-phenyl}-ethylamine]-2-methoxy-pyrimidin-4-yl} -phenylHetmbrydro-
pyran-4carbony[]-methanesulfonamide, Example 80(b)

(3- [E—[2-(2,4—diuh]nr&phcnyl}—eﬂlylamjnu]—}meﬂmxy-p}ﬁuﬂdin#ﬁ}—pheuyl)—diﬂunm—aneﬁn ocid,
Example BI(z):

ethanesul fonic acid [2-(3-(6{2-(2,4-dichlore-phenyl)-ethylamino]-2-methoxy-pyrimidin-4-y1] -
phenyl)-2,2-diBuoro-acetyl]-amide, Example 31{b);

[2-¢2,4-dichloro-phenyl)-ethyl] (6-{3-[difluoro-( LH-tetrazol-5-yI)-methyl]-phenyl} -2-methoxy-
pyrimidin-4-yl)-amine, Example 82{c},
N-[4-(3-(2-methoxy-6-[2-(4-triflucromethoxy-phenyl}-ethylamine]-pyrimidin-4-yl}-phenyl)-
tetrahydro-pyran-4-carbomy]]-meihanesul fopamide, Example 84(a);

ethanesulfonic acid {2-(3- [ 6-[2-(2,4-dichloro-phenyl)-cthylemino]-2-methoxy-pyrimidin-4-y1) -
phenyl}-2-methyl-propionyl]-amide, Example 95{a);
N-23-{6-[2-(2,2-dichloro-phenyl)-ethylamine]-2-methexy-pyrimidin-4-yl}-phenyl}-2-methyl-
propionyl]-C-phenyl-meihanesulfonamide, Example 05(b);
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23 [6-[242,4-dichloro-phenyl)-ethylamine]-2-melhoxy-pyrimidin-4-yl} -phenyl)-2-methyl- | -
marpholin-4-yl-propan-1-one, Example 95{c);
2-{3-{6-[2+2,4-dichloro-phenyl)-ethylaminc]-2-methoxy-pynmidin-4-¥1} -phenyl)-N-{letrahydro-
pyran-4-y-isobutyramide, Example 95(d);
2-{3-{6-[2{2.4-dichloro-phenyl)-ethylaming]-2-methoxy-pyrimidin-d-y!} -phenyl)-N-{ 1 H-1etrazol-5-
yl)-isobutyramide, Example 95(e); or

[2-(2,4-dichlore-phenyT}-elhyl]- {2-methoxy-6-{3-(2H-tetrazol-5-y1)-piperdin- | -yl]-pyrimidin-4-y1} -
amine, Example 96,

The compounds of present invenlion and the intermediates end starting materials used in their
preparation are named in accordance with [UPAC rules of nomenclaturs in which the charactleristic
groups have decreasing priotily for citalion as Lhe grinciple group as follows: acids, esters, amides, etc.
Allernatively, the compounds am named by AutoNom 4 (Beilsiein Information Systems, Ine). [For
example, a componnd of Formula (T) wherein R is methoxy, L' is ethylene, L? {3 a bond, Cy' is 34{2H-
tetrazol-5-y1-phenyl, C'.yz is 3-Nuoro-4-methoxy-pheayl; thal Is, a compound beving (he following
shmetire:

ia pomed [2-(3-fluoro-4-methoxyphenyl-ethyT]- [2-methoxy-6-{3-(2H-tetrazol-5-yl)}-phenyl)-
pyrimidin4-y1}-amine.

However, it is understood Lhat, for a particular compornd referred to by both e structural Formula and
a nomenclature name, if Lhe stooctural Formula and the nomenclature neme are inconsistent with each
olher, the struchural Formula akes Lhe precedence over the nomenclabhne name.

The campounds of the invention exhibil prostaplendin D2 receptor antagorist aclivily and are useful a
pharmacological acting agents. Accordingly, they are incorporated inlo pharmaceutical eampositions
and used in Lhe treatment of patients suffering from cerlain medical disorders.
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Compounds wilbin the scope of the present invenlion are antagonists of the prostaglandin D2 reseplor,
according (o lests dessrbed In the literature and described in pharmacolegical testing section
herelnafter, and which tests resufts are believed to correlate to pharmacological activity in bumans and
other mammals. Thus, in a furher embodiment, Lhe present invention provides compeunds of the
invention and compositions contaning compounds of the invention for use in the treatment of 2
patient suffering from, or subject to, conditions, which can be ameliorated by the administration of a
PGD2 antapenist.  For exnmple, compounds of the present invention could therefore be nseful in the
treatment of & variety of PGD2-mediated disorders including., but net limited to, allergic disease (such
as nllergic thinjljs, ellerpic conjunctivitis, atopic dermatitis, bronchial asthma and food allergy),
systemic masiocytosis, disorders accompanied by systemic mast cell activation, anaphylaxis shock,
bronchoconstriction, bronchitis, wrticaria, sczema, diseases eccompanied by ilch (such as alopic
dermatitis and urticaris), diseases (such as cataract, retinal delachment, inflammation, infection and
sleeping disorders) which is gencraled secondarily as a result of behavior accompanied by itch (such
as scraiching and beating), inflammation, chropic obstructive pulmonary diseases, ischemic
reperfusion injury, cerebrovascular accident, chronic theumatoid arthritis, pleurisy, nlcerative colitis
and tho like.

Componnds of the present invention are further vseful in treahnents involving a combination therapy
with:

(D) entibistamines, such as fexofenadine, Ioratadine and citirizine, for the treatment of allergic rhinitis;
{ii) leukotriene antagonisis, such es montelvkast and zafimlast, for the treatment of allergic rhmitis,
COPD, allergic dermatitis, ellergic conjunctivitis elc - please specifically refer to the claims in WO
01/78697 A2 .

(fii) bela agonists, such as elbuterol, salbuterc] and terbutaline, for the reatment of asthma, COPT,
allerpic dermatitiz, allergric conjunctivitis stc,

(1v) entihistamines, such as fexofenadine, lorsladine and cilirizine, for the weatment of acthmn, COPD,
allergic dermatitis, allerfric conjunciivits elc,

{v) PDE4 (Phosphodiesterase 4) johibiiors, such as roflumilast end cilomilast, for the treatment of
asthme, COPD, allergic dennetitiz, allerpic conjunctivitis ele; or

{(vT) with TP (Thromboxane A2 receptor) or CrTh2 {chemoattractanl receplor-homelogous molecule
expressed on Th2 cells) antagonists, such as Ramatrobran (BAY-u3405), for the reatment of COPD,
allergic dermatilis, allergic conjunciivitis, ete.

A special embodiment of the therapeutic methods of the prescnt inveution is the treating of allergic
rhinitis.
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Another special embodiment of the therapeutic methods of the present invention Is the irealing of
bronchial asthroa.

Accopding to a further feature of the invenlion there is provided a method for the ireatment of a human
or animal patient suffering from, or subject to, conditions which can be amelioraled by the
admpigiration of a prostaglandin D2 receptor aniagonisl, for example condilions as hereinbefore
deseribed, which comprises the administraiion to the paiient of an effeclive amount of compound of
the iovenlion or a composition containing, a compomd of the invention. "Effective nmount” is meant
lo deseribe an amount of compound of the present invention effeciive at a prostaglandin D2 receptor
antagonist and thos preducing Lhe desired (hermpentic efect.

References herein lo treatment should be understood Lo Include prophylactic therapy as well as
treatment of established conditions,

The presenl invention also includes wilhin iis scope pharmaceutical compositions comprising at leasi
one of the compounds of Lhe invention in admixture with a pharmaceutically acceptable carrier.

In practice, the compound of the present invention mey be adminislered in pharmaceutically
scceptable dosage form te humans and other animals by Llopical or systemie administration, including
oral, inhzlationel, rectal, nasal, buccal, sublingual, vaginal, colonic, parenters]l (Including
subcutaneous, intramuscular, mtravenous, intradermal, trathecal and epidural), intrzcisiernal and
intraperitoneal. [ will be appreciated that the preferred oute may vary with for example the condilion
of tho recipient.

"Pharmaceutically acceptable dosage forma" refers to dosage forms of Lhe compound of the invention,
and inclndes, for example, @mbleis, dmgées, ders, eliwirs, syrups, liquid preparations, including
suspensions, sprays, inhalants isblets, lozempes, emnlsions, solutions, pranules, capsules and
suppesitories, as well as [iquid preparationz for injections, including liposume preparations.
Techniques and formulations generally may be found in Remington's Pharmaceutical Sciences, Mack
FPublishing Co_, Baslan, P4, latest edition.

A particular aspeci of the ihvention provides for 2 compound according to the present invention (o be
admmistered in the form of a pharmaceutical compesiton. Pharmecentical composilions, according Lo
the present invention, comprise compounds of the present invention and pharmaceutically accepiable

CAITIErs.
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Pharmacentically acceptable carmers mclude at least one component selecled from the group
comprising phamaceutically acceptable carriers, diluenls, coafings, adjuvanls, cxcipients, or vehicles,
such as preserving agents, Tillers, disintegrating agents, wefting epents, emulsifying agents, cmulsion
stabilizing agents, suspending agents, isotomic agents, swectening agents, flavoring agents, perfuming
apents, coloring agenls, antibacterial apenls, antifimpal agents, other therapeutic agents, lubricatmg
agents, adsorption delaying or promoting agenis, and dispensing agents, depending on the nature of the
mode of administration and dosage lorms.

Exemplary suspending agents include clhoxylated isostearyl alcobols, polyoxyethylene serbitol and
gorhiten esters, microcrystalline cellulose, aluminam metahydroxide, bentonite, egar-agar and
tragacanth, or mixtures of thess substances.

Exemplary antibaclerial and antifungal apents for the prevention of the action of microorganisms
include parabens, chlorobutanol, phenol, sorbic acid, and (he like.

Exemgplary isolonic agents inclade sugars, sodium chloride and the like,

Exemplary adsorption delaying apents to prolong absorption include aluminum monastesrate and
gelatin.

Exemplary adsorption promoting ngents to enhance ahsorption inclode dimethy! sulfoxide and related

analogs.

Exemplary diluente, solvents, vehicles, solubilizing agents, emulsifiers and emulsion siabilizers,
include weler, chlarofoom, sucrose, ethanol, isopropy] aleahol, ethyl carbonate, sthyl acetals, benzyl
alcohol, tetmhydrofurfircyl alcohol, benzyl benzoate, polyals, propylene piycol, 1,?-butylma glycal,
glycerol, polyctbylene glycols, dimethyliormamide, Tween® 66, Span® 60, cefostearyl aleohel,
myristyl alcchol, glyceryl mono-stearate and sodium lauryl sulfate, fatty ocid esters of sorbilan,
vegetable oils (such a3 cottonsecd oil, groundnut oil, com germ oil, olive oil, castor oil and sesame oil)
and injectable organic ssiers such as ethyl oleate, and the like, or switable mbchres of these substapces.

Exemplary excipients include lactoss, milk sugar, sodium citrate, caleium carbonale and dicaleium
phosphaie,

Exemplary dizintegrating agents include starch, alginie acids end certein complex silicates.
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Lxemplary lubricants incluode magnesium slearate, sodivm lauryl sulfale, 1ale, as well as high
molecular weight polyethylene glycois.

The choice of pharmacevtical accepteble carrier iz generally determined in accordance with the
chemical properties of the achive compound sneh as selability, the particolar mode of administration
and the provisions lo be observed in pharmacentical praciice.

Pharmnceutical composilions of the present Invention suitable for oral administretion way be presenied
a5 discrete units such as a selid dosege form, such as capsules, cachets or tablels each containing 2
predetermined amount of the active ingredieot, or as a powder or granules; as & liguid dosage form
such as a solution or a suspension In an equeons liquid or a non-aqueows liguid, or as an oil-in-waler
liquid emulsion or 2 water-in-oi} liquid emulsion. The aclive ingredient may alse be presenied es a
balns, clectuary or paste.

"Solid dosape forma” means the dosage form of the componnd of the inventicn is solid form, for
example capsules, tablets, pills, powders, dragées or grannles. In such solid dosage forms, the
compound of the invention Is admixed with ar least coe inert customary excipient (or earrier) such as
sodium citrate or dicaleium phosphate or (a) fillers or extenders, as for exemple, starches, lactoss,
sucrose, glucose, mannitol and sgilicic acid, (b) binders, as for example, carboxymethylecllulose,
alginales, gelatin, polyvinylpyrrolidone, sucroze and acacla, (&) humectauls, as for exnmple, ghycerol,
(d) diginlegraling agents, as for example, agar-apar, caleinm carbonate, patalo or tapioca slarch, elgiaic
ecid, ceriain complex silicates and NayCOs, (8) solulion relarders, as for example paraffin, (D
absorplion acceleralors, as for example, quaternary emmoniom compounds, {g) wetting agents, as for
example, cefy] aleohol and glycerol monostearate, (h) adsorbents, 25 [ior example, kaolin and bentonite,
{i) lubricants, ag for example, talc, caleium stearate, magnesium stearate, solid pelyethylene glycols,
sodium lauryl svlfale, () opacifying agents, (k) bufferinp agents, and agents which release the
componnd(s) of the invenrion ‘fa a certain part of the intestinal fract In a delayed tizmer.

A tzblet may be made by compressior or molding, optionally with one or mors accessory ingredients.
Compressed tables may be prepared by compressing in a suilable machine the active ingredient in a
freeflowing form such as a powder or granules, optionally mixed with 2 binder, lubricant, inert
diluent, presarvative, surface active or dispersing agent Excipients such zs lactose, sodium citrate,
caicium carbopate, dicalcium phosphats and disintegrating agents such a5 starch, elgmic acids and
cerlain complex silicatles combined with Jubricants such as magnesiom slearate, sodjum laury] sulfate
and tale may be used A mixtre of the powdered compounds moisteped with an inert liquid dilvent
may bs molded in a snitable machine to make molded fablels. The tzblels may optionelly be coated or
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scored and may be formulated so as o provide slow or confrolled release of the active ingredient

therein.

Solid compositions may also be employed as fillers in soft apd hard-filled pelatin cepsules using such
excipients as lactoso or milk sugar as well a< high molecular weight polyethylene glycols, and the like,

Tf desired, and for more effective disiribution, the eompounds czan be microencapsnlated in, or attached
to, a slow relepse or tmrgeted delivery systems such as a biocompallble, biodepradable polymer
matrices (e.g, poly(d,Hectide co-glycolide)), liposomes, and microspheres and subcutaneously or
intramuscularly injected by a techrique called subcutanecus or intramuscular depot to provide
continuous slow release of the compounds) for e period of 2 weeks or longer, The compoimds may be
aterilized, for example, by filtration (hrough a bacteria-retaining filter, or by meorpomating slerilizing
epents in the form of sterile solid composilions that can be dissolved In sterile water, or some ather
sterile injectable medium immediately before use.

"Liquid dosage form" mezns the dase of the active compound o be administered to the patient is in
liquid form, for, sxample, pharmaceutically acceplable emulsions, selutions, suspensions, syrups and
elixirs. In addition {o the active compounds, the liquid dosage forms mey contain inert diluents
commozly vsed in the art, such solvents, solubilizing agents and emulsitiers.

When aqueous suspensions are used they cen conlein emulsifying agents or agents which facilitete

suspensicm.

Pharmaceutical compositions suitable for lopical admmistration mesms formulations Lhat are in a form
suitable to be administered topically Lo & patient. The formulation may be presented as a topical
cintment, salves, powders, sprays and inhalants, gels (water or alcohol based), creams, as is penerally
known in the art, or incorporated into & matrix base for application in a palch, which would allow e
controlled release of compound through the transdermal barricr, When formulated in an ointment, the
active ingredients may be employed with either a paraffinic or a water-miscible ointment base.
Aliematively, Lhe active ingredients may be formnlated in a cream with an cil-in-water cream base.
Formuletions suitzble for topical administration in ihke eye mclude eye drops wherein the active
ingredient is dissolved or suspended in a suitable carrier, especielly an aqueous solvent for the active
ingredient. Formulations suitable for topical administration in the mouth include lozenges comprismg
the active ingredisnt in a flavered basis, usvally sucrose and ecacia or tragacanth; pastilles compnsing
the active ingredient in en inert basis such a5 gelalin and glycerin, or sucrose and acecia; and
raouthwashes comprising the active ingredient in a suitable liquid carmier.
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The oily phase of the emulsion pharmsecentical composition may be conslitoted from known
ingredienls in 2 known mammer. While the phase may comprise merely an emulsifier (otherwise
known a8 an emulgent), it desirably comprises & mixtore of al least one emulsifier with a faf or ag oil
or with hoth a [at 20d an cil. In a parlicular emboadiment, 2 hydrophilic emulsifier is included 1ogether
with a lipophilic emulsifier that acls as a stabilizer. Togelher, the emulsifier(s) with or without
stabilizer(s) make up the emulsifying wax, and the way together wilk the ol and fal maks up the
emulsifying ointment base which forms the oily dispersed phase of the creem formularicns.

If desired, the aqueous phase of the cream base may mclude, for example, & least 30% wiw of a
polyhydric aleohol, i.e. an alcohol having two or more hydroxyl groups such as propylene glycol,
butane 1,3-diol, mannitol, sorbitol, ghycerol and polyethylene glycol (including PEG 400) end mixtures
thereof. The topical formulutions may desirnbly include 2 compound that enhances absorption or
penetration of (he aclive ingredient through the skin or other affected areas.

The choice of suilable oils or fals for a composition is based on achieving the desired properties. Thus
& cream should preferably be a non-gremsy, non-staining and washable product with suitabls
coRsistency (o avoid leakege from tubes or other conluiners. Staight or branched chain, mono- or
dibasic alky] esters such as di-isopropyl myristate, decyl oledle, isopropyl palmitate, buty] stearate,
2-ethylhexyl palmitale or a blend of brenched chain esters known as Crodamol CAP may be nsed
These may be used alons or in combination depending on the properties required. Alternatively, high
melting poinl lipids such as white sofl paraffin and/or liquid paraffin or olher mineral oils can be nsed.

Pharmaceutical compositions suilable for rectal or vagimal administrations means formulations that are
in a form suitable to be administered rectally or vaginally Ilo a patient and coolaining at leasl one
compound of the invention. Supposirories are a particular form for such formulations that can be
prepared by mixing the compommds of this invention with suilable pon-irrilating excipienis or carriers
such asg cocoa buller, polyethyicne plycol or a suppositery wax, which are solid at ondinary
lemperatures but liquid at body temperatire and therefore, melt in ihe rectum or vaginal cavity and

release the active component

Pharmaceutical composition administered by injection may be by transmuscular, intravenous,
intraperitoneal, and/or subcutaneous injection. The compositions of the present invenbion are
formulated In liquid solutions, in paricular in physiclogically compatible buffers such as Hanl's
solution er Ringer's solution. In addition, the compositions may be formulated in solid form and
redissolved or suspended immediately prior to use. Lyophilized fonms are also included. The
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formulations are sterile and include emulsions, suspensions, aqueous and nop-aguecus injeclion
sololions, which may coniain suspending agents and lhickening agenls and amti-oxidanls, buffers,
bacteriostals and sclutes which render (he formulation isolenie, and have a suitably adjusted pH, with
the blood of the intended recipienL

Pharmaceutical composition of the present invention suiteble for nasal or inhalational admmistration
means compositions lhat are in a form suilable to be cdministered nasally or by inbalation Lo a palient.
The composition may contain a carrier, in a powder form, baving a particle size for example in the
raoge | Lo 500 microms (ipcluding particle sizes in » range between 20 and 500 microns In increments
of 5 microns such as 30 microns, 35 microns, cic). Sufichle compesitions wherein Lhe sarior is a
liquid, for adminisiration as for example a nasal spray or as masal drops, include agueons or oily
solutions of the zelive ingradisnt. Composiiions suitable for aerosc] administretion may be propared
according to conventional methods and may be delivered with ather therapeutic agents. Metered dose
inhalers are nscful for adminislering compositiens according to lhe invention for an inhalafional
therapy.

Actual dosage Ievels of active ingredienl{s} In the compositions of the invention may be varied so as to
obtain an emoennt of active ingredient(s) that is (are) effective 1o obiain a desired therapeutic response
for a pariicnlar composition and method of administration for & patient. A selectad dosage level for
any particular patient therefore depends npon a variety of factors including the desired Lherapeutic
effect, on the route of administration, on the desired duration of ireatment, the etiology and severity of
the disense, ihe patient’s condition, weight, sex, diet and age, the type and potency of each active
ingredient, rales of absorption, metabolism and/or excretion and other factors.

Total daily dose oFthe componds of this invention administered 1o a patient in single or divided doses
may bs in amounts, for example, of from about 0.001 to gbout [00 mg/kg bedy weight detly and
preferably 0.01 to 10 mp/kg/day. For example, in an adult, be doses are generally from abme 0.01 to
about 100, preferably about 0.01 to about 10, mg/kg body weight per day by mhalation, from about
0.01 to about 100, prefermbly 0.1 to 70, more especially 0.5 10 10, mp/kg body weight per day by oral
administration, and from about 0.01 to zbout 50, preferably 0.01 to 10, mpe/kg body weight per day by
imtravenous sdministration. The percenfage of active ingredient in a composition may ba varied,
though it should constitute a proportion such that a snitable dosage shall be obtrined. Dosage unit
composilions may contain such amounts of such subraultiples thereof as may be used to make up the
daily dose, Obviously, several nnit dosage [orms may be administered af aboat the same time. A
dosage may be administered as frequently as necessary iz order io obtain the desired lherapentic effect.

Some patients may respond rapidly io a higher or lower dose and may find much weaker maintensnece
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doses adequate. For other patients, il may be necessary o have long-lerm treatments at (he rate of 1 o
4 doses per day, in accordance with the physiological requirements of each particular patient. It goes
without saying that, for other patients, it will be necessary 1o prescribe not more than one or lwo doses

per day.

The formulations can be prepared in unit desage form by any of the methods well known in the ert of
pharmacy. Such methods include the step of bringing into association the seiive ingredieal with the
carrier that copstitutes one or more accessory Ingredients, In general the formulations are prepared by
uniformly end inlimately bringing into association the active ingredient with liquid carriers or finely
divided solid carriers or both, and then, if necessary, shaping the product.

The formulations may be presented in unit-dese or multi-dose containers, for example sealed ampoules
and vials with elastomeric stoppers, and mey be stored in a freeze-dred (lyophilized) condition
requiring anly the addition of the sierile liquid earrier, for example waler for injections, immediaiely
prior lo use.  Extemporaneous injection solutions and suspensions may be preparsd from sterile
powders, granules and tablets of the kind previously descrbed.

Compornds of ihe invention may be prepared by the application or adaptation of known methods, by
which is meant methods used herctofore or deseribed in the lemhuce, for example those deseribed by
R.C. Larock in Comprehensive Organic Transformations, VCH publishers, 1939,

In the reactions described hereinafter it may be necessary to prolect reactive fitnchonal groups, for
example hydroxy, amine, iming, thio or carboxy groups, where these are desired in the final product,
to evoid their vnwanted participation in the reactions. Conventional protecting groups may be used in
accordencs with standand prectice, lor exemples see T'W. Gresoe end P. G. M, Wuls, FProtecting
Groups in Orgemic Synthesis, 3rd oditton, John Wiley & Sons, Inc., 1999. Snitable amine protecting
groups inchude sullonyl (e.g., tosyl), acyl (e.g., benzyloxyearbonyl or t-butexyearbonyl) and arylalkyl
(¢.g., benzyl), which may be removed by hydrolysis or hydrogeaolysis as appropriate. Other suitable
amine protecting groups include trifluoroacetyl [-C(=0)CFa] which may be removed by base
catalyzed hydrolysis, or a solid phase resin bound benzyl group, such as a Merrifield resin boumd
2, b-limethoxybenzyl group (Ellman Iinker) or 1 2,6-dimethoxy-4-12-
(pelystyrylmethoxy)ethoxy]benzyl, which may be removed by acid catalyzed hydrolysis, [or example
wiih rilluorcacetic acid.

A compound of Fermula (I), wherein R', Cy', Cy%, L' aud L? are as hereinbefore defined may be
prepared By resction of a compewnd of Formule (II), wherein L7, R' and Cy' are as hereinbefore
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defnad and X' is a halogen, preferably chlorine, or 2 triflde group, wilh an amine of Formula {J¥),
whercin L' and Cy” are as hercinbefore defined.

1 2
X' o L=t
I = 1 -2 /(Lﬁ‘l
4+ HNL-Cy —_—
C.}r]-a..__LQ "“‘)\Rl CEL"ELﬂ l N.-;LRI
iy v} (0

The reaction may conveniently be carried oot for example in (he presence of a suitable base, such as
godium bicarbonate, in en iner solvent, such as I-methyl-2-pyrrolidinone, and at a iemperature at
about T60°C.

A compound of Formula (T), wherein L? is a bond and R', Gy', Cy” and L' are as hereinbefore defined
may also be prepared by reaction of a compovnd of Formula (V), wherein R}, L' and Cy? are as
hergimbefore defined and X2 is a halogen, preferably chlorine, or a triflate group, with 2 boronie acid of
Formula (VI), or a boronic acid pinacol ester of formula (XVI), wherein Cy' is as hereinbefore
defmed.

EN Loy Cy'-B(OH), N~ Lo’
S " b
+ —_— l
xz *A\R] C}II_B/DE“" L C}"] "")\RI
V) \D_..--T D
(XVII}

The coupling reaction may conveniently be carried out for example in the presence of a complex metal
catalysl such as tetrakis(iriphenylphosphine)palladivm (0} and Cs;CO;, in en mert sofvent, such as
aqueous cihylene plycol dimedhyl ether, and at a temperature at gbout 100°C, This reaclion may also
be convenicnily carried out in a microwave oven at about 140°C. The conpling reaction may also be
carred out in ihe presence of 1,1°-bis(diphenylphosphino)ferrocene-palladium (T0) dichloride DCM
complex and CsyCO;, in en inert solvent, such as aqueons acetonitrile at & kemperature up 1o shout
reflox temperatore. '
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A compound of Formula (I), wherein L? is -CH;-O- and R), Cy', Cy* and L' are es hereinbefore
defined may also be prepared by reaction of a compound of Formula (V), wherein R', L' and Cy* are
as hereinbelore defined and X is a halogen, preferably chloring, or a iriflate group, with a compalnd
of Formula (XIV), wherein Cy' is as hereinbefore defined. The reaclion may be carried out in the
presence of sodium hydride in an inert solvent, such ez dimethylormamide, et & temperabus up to

ellex.
Loy Lo
- HN
l T J T
+ Cy-CH,OH i
3 f?l\Rl o' ™0 ZaN |
(V) (XIV) D

A compound of Formula (I), wherein L2 iz -0O-, ' is {C,-Cy)-elkylthio or (C-Cq)-alkyl, which is
optionelly substituted by one to three of same or different of halopen, hydroxy or alkoxy, Cy', Cy* and
L' are as hereinbefore defined may also be prepared by reaction of a compound of Formula XV),
wherein €y' is as herelnbefore defined and X* is a halogen, preferably chlorine, or a triflate group,
with a compound of Formula (XVT), wherein Cy' iz as hercinbefore defined. The reaction may
conveniently be carried out for example in 1he presence of a sniteble base, such as sodinm bicarbonate
or Cs;C0;, in an inert solvent, such as dimethyl{formemide, at a temperature up Lo reflux.

cy ol
e
+  cyOH —— . |
% R’ CFL“‘D = R
GOn EVD M

A compound of Formula (1), wherein L? js -O-, B! is -NY'Y” or (C,-C,}-alkoxy, which is optionally
substituted by one to three halogen, Cy', Cy* and L' are as hereinbefore defined may also be prepared
by () oxidizmg the corresponding cormpound of Formula (I), wherein R is methylthio with en
oxidizing reagenl, such as 3-chloro-peroxybenzoic acid in ap Inert solvent, such as DCM, and at a
temperatire af about room femperaturs, and (3) then reacting wilh an alknli metal alkoxide, such aa a
sodivm alkexide, or HN*Y?, In an inert solvent.



10

15

20

25

30

_G8-

A compound of Formula (T), wherein L is a bond, Cy' nitrogen-conlaining helerocyelyl that connects
to the pyrimidine ring through il= nitrogen ring atom, wherein the Cy' is optionally substituted one to
three times by same or differenl Cy' substituents proups as hereinbefore defmed, and L', Cy* and R’
are as herembefore defincd may be prepared By reaction of a corresponding compound of Formula (V},
wherein R', L' and Cy* are as hereinbefore defined and X° is a halogen, preferably chlorine, with a
corresponding compound of formula (XCVTIN), wherein Cy' is as hereinbefore defined.

™Y o™
/E\%« =
+ Cy'H ]
:{‘z ‘;I\R] {}[VHIJ cj.-l - 3
) D

The reaction may conveniently be carried out for example in the presence of 2 suiiable base, such as
sodivm bicarbonate or K3C0, i an inert sclvem, such as 1-methyl-2-pymolidinone, and al a
temperatare al abouk 140°C.

Compounds of the mvention may alzo be preparcd by inlerconversion of cther compounds of the

invention,

Thus, for example, compounds of Formula (I) in which Gy is substituted by a carboxy group may be
prepared oy hydrelysis of the corresponding esters. The hydrolysis mey conveniently be carried out by
alkzline hydrolysis using a base, such as an alks!i metal hydroxide, e.g lithium hydroxide, or an alkal
metzl carbonate, e.p. ExCO-, in the presence of an aqneons/orpenic solvent mixture, vsing organic
solvents such ag dioxans, THF or melhenol, at a tempereire from about ambient to about reflux. The
hydrolysiz of the esters may also be carried ot by acid hydrolysis using an morganic acid, such as
hydrochloric acid, in the presence of an agquerusfinert organie solvent mixture, usng organic solvenls
such as dioxane or THF, af a femperatura from abot 50°C to about 80°C.

As another example compounds of Formula (T) in which Cy' is substituted by a carboxy proup may be
prepared by acid catalyzed remoaval of the tert-butyl group of the coresponding tert-hutyl esters using
slandard reaction conditions, for example reaction with tifluoroacetic acid al & temperature at about
room temperaiure,
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As another example compounds of Formula (I} in which Cy' is substituled by a carboxy proup may be
prepared by hydrogenation of the corresponding benzyl esters. The reaction may be carried onl in the
presence of ammenium formate and a suitable meial calalyst, e.g. palladivm, supporied on an mert
carrier such as carbon, preferably in a solvent such as MeQOH or ELOH and al 2 temperature at about
reflux temperamre. The reaclion moy elternatively be carried ont in the presence of a suitzble metal
catalyse, e.g. platinum or palladium optionally supporied on an inerl carrier such as carbon, preferably
in a solvent such 25 MeOH or EtOH.

As another example compounds of Fermula (T) in which Cy' is substituted by a carboxy group may be
prepared by axidation of the corresponding compounds of Formulz (T) n which Cy' is substituted by a
formyl group. ‘The reaction may be carried oul using sedium dihydrogen phosphate monohydrale and
godium chiorile a1 a temperature al sbout room femperaturg,

As anoiher example of the interconversion process, compounds of Formule {I) in which Cy! s
substimted by 2 ¥'¥’N-C(=0)- group may be prepared by coupling compoumds of Formula (I, in
which Cy' is substituted by a carboxy group, with an amine of Formula Y'Y°NH, Lo give an emide
bond using slandard peptide coupling procedures. Examples include (i) coupling in the presence of
O~(7-azabenzotriazol-1-yl)>-1,1,3,3-tetramethyluronivm  hexaflucrophospbate and teiethylamine (or
diisopropylelbylamine) in THF (or dimethylformamide) at room igmperahire, {if) coupling in the
presence of a carbodiimide, for example dicyclohexylearbodiimide n the pressnce of trethylamine,
{1} treatment with 1-ydroxybenzotriazole aud a carbodiimide, snch as 1-{3-dimethylammopropyl}-3-
elhylcarbodiimide, in an inert solvent such a3 dimethylformamide and at a temperature at abour room
temperature. The coupling may alse be broughl about by reaction of compounds of Formula (T), in
which Cy' is substituted by a carboxy group, with N-([(dimethylamino)(IH-1,2,3-triazaclof4,5-
blpynidin-I1-y[}methylene}-N-melhyImethansminium bexafluorophosphate N-oxide in the presence of
a suitable base, such as diisopropylethylamine, in an inert solvenl, such a5 dimethylformanmide, 2nd at
2 lemperature at about roomn temperamr:, followed by reaction with 2n amine of Formala YYNH
(ammonivm chloride can be nsed for the prepamtion of compounds of Formula (T) in which Cy' is
substitmied by a ELN-C{=0%- group).

As ancther example of ithe interconversion process, compounds of Formuln (I} in which Cy is
substituted by an alkyl-5O:-NH-C(=0)- group may be prepared by coupling compounds of Formula
{0}, in which Cy' is substituied by a carboxy group, with an alicyl sulfonamide of Formula alkyl-80s-
NH;, to give 2n emide bond using standard peptide coupling procedures.
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As another example of the inferonversion process, compounds of Fermula () in which Cy' is
substituted by a R*-C(=0)N(R®)- group may be prepared by reaction of compoimds of Formula (T), in
which Cy' is substituled by a HN(R®)- group, with an acid chloride of Forrmula R*-C(=0)-Ci in an inert
solvent, such as DCM, and ix the presence of a suilable base, sush as tristhylamine, at a temperature at
about G°C.

As another exemple of the iterconversion process, compounds of Formula (I) in which Cy' is
substituted by & Y'Y2NSO;- group may be prepared by (i) reaciion of compounds of Formula {I) in
which Cy' iz substituted by H.N- with sodium nitcits in ihe presence of hydrochloric asid at a
temperature at ebout 0°C, followed by ireatment of the resulting diazonium sall with sulfur dioxide in
the presence of copper chloride, and (i) subsequent treztment of the resulting compounds of Fermula
(1) in which Cy' is substinded by a Cl-80,- with ar amine of Formula Y'Y?NH at a temperature at
about (*C,

As another example of the imerconversion process, compounds of Formule (I} in which Cy' is
substituted by an alloxy-C{=0}NH-SO~ group may be prepared by reaction of compounds of
Formula (I} in which Cy' is substituted by H;N-80,- with an alkyl chloroformate in the presence of
sodium hydride, in an joert solvenl, sech as THF, and e! a lemperature at about 0°C.

As another example of the interonversion process, compounds of Formula (I) in which Cy' is
substituted by HOCH>- group may be prepared by the reduction of corresponding compounds of
Formula (I) in which Cy' is subsiibted by 2 CpalylO-C(=0) group. The reduction may
convenienlly be carried out by means of reaction with lithium aluminum hydride, in an inert solvent,
such as THF, and at a temperature fram 2boul rom temperature to ebout reflux temperature.

As another example of the interconversion process, compounds of Formula (I) in which Cy' is
subgtituted by HOCH3- group may be prepared by the rednction of comesponding compounds of
Formula (I) in which Cy' is substihned by a H-C(=0} group. The reduction may conveniently be
carried ot by means of reaction with sodium borohydride, in an mert solvent, such s THF, and at a
temperature from about 0°C to shout room temperahire.

As unother example of the inlerconversion process, compmmds of Formula (I} in which Cy' Is
substituled by FyCH- group may be prepared by reaction of comespording compounds of Formula (I
in which Cy' iz subsiiinted by a H-C(=0} proup with diethylaminosulfur trifluoride, in an inert
solvent, such as DCM, and at reflux temperatre.
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As another example of the interconversion process, compounds of Formmula (I in which Cy' is
substituted by a R*-C{=N-ORY)- group, in which R* and R? are boih H, may be prepared by reaclion
corresponding compounds of TFormula (f) in which Cy' is subsiitited by a formyl group with
hydroxylamine hydrochlorids in the presenes of a snitable base, sueh as pyridine, and at a temperature
at about room ismperaire. Compounds of Formula () in which Cy' is substitred by a
R-C(=N-OR}} group, in which R" is H and R is alkyl may be similady prepared from compounds of
Formule (1) in which Cy' is substituted by a alkyl-CO- group.

As another examplec of the interconversien process, compounds of Formula (7)) in which Cy' is
substituted by a R'NH-C{=0)-NH- group, in which R’ is as hersinbefore defined, may be prepared by
reaction of the consponding compounds of Formula (I), in which Cy! is substituted by an amino
group, with an isoeyanaie of Formula R'N=C=0 in an inert solvent, such as THF, and &t a temperature
at sbout roomm lemperature.

As enother example of the inferconversion process, compounds of Formulz {I) in which Cy' is

a
substituted by D_ mey be prepared by reaction of the corresponding compounds of Fermula ([,

in which Cy' is substibated by H-C(=0)- with tosylmethylizocyanide in the presence of K;COs, in an
inert solvent, such as McOH and at a tempemmre at about reflux temperature.

As ancther example of the imerconversion process, compounds of Formula (T) m which Oyl is

OYD
substituled by mw/)—
(D), in which Cy' is substituted by CH;0-C{=0}+CHp- with hydrazine, in an inert solvent, such as &
mixture of MeOH and DCM, and at a temperature at abont room lemperature followed by treatment of
lhe resulting hydrazide with 1,1-carbonyldiimidazole in the presence of riethylumine, in an fmerl
solvent, such as N-methyl pymrolidine, and at room femperature.

may be prepared by reaction of the conesponding compounds of Formula

As agnother example of the inkerconversion process, compounds of Formulz (I) containing 2

a
n]
lh{: group may be prepered by reaction of the comesponding compounds of Formula (I}
containing & NC-CH,- grovp by (i) reaction wilh hydroxylamine hydrochloride in the presence ol
sodium methoxide, in en Inert solvenl, such as a mixture of MeOH and DCM, and at room

temperziure; (1i} reaction of the resnlting N-hydroxy-acetamidine with 1,1-carbonyldiimidazale in Lhe
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presance of 1,8-diazabicyclo[5,4,0]undec-7-ene, in an Inert solvent, such as N-methyl pymolidine, aond
at room fempemsturs.

As anpther example of the inferconversion process, compounds of Formula (), wherein Cy' is
nt

substibwted by a i}_ group, wherein R2 is alkyl, mey be prepared by reaction of the

corresponding compounds of Formula (I), wherein Cy' is subsiituted by carboxy group, with

compounds of Formula RA-C(=NH)-NHOH in the presence of TBTU followed by irradiation in 2

microwavea oven at a temperature at abont 146°C.

As apother exemple of the nierconversion process, compounds of Formule (T), wherein Cy' is

RS
\],I,N\>_
substitited by a N“‘E group, wherein R2 is alkyl, may be prepared by reaction of the
correspanding compounds of Formuta (T), wherein Cy' is substituted by HyN-C(=0)-, with compounds
of Formule RAC(OCH,:-N(CH;): at e temperature at shout 110°C followed by reaclion with
hydrazine.

As another example of the interconversion process, compounds of Formula (1), wherein Cy' is

B
) =
substituied by a W group, wherein R2 iz alkyl, may be preparcd by reaction of the

~g
cormresponding compovads of Formula (1), wherein Cy' is substituted by CHy-C(=0)-, with compounds
of Formula RA-C{OCH;)N(CH,} at a lewmperature at about 90°C followed by reaction with
hydroxylamine,

As another example of the interconversion process, compounds of Formula (I} conlxining suifoadde
linkages may be prepared by the oxidation of eomesponding compounds containing -5~ lickages, For
example, the oxidatien may conveniently be caried out by means of reaction with a pertityasid, e.g,
3-chloroperbenzoic acid, preferably in an ivert solvent, e.g. DCM, preferably at or pear room
lemperature, or alfernatively by means of potassium hydrogen peroxomonosulfate in a medium soeh as
aqueous methanol, biuffered to about pHS, al femperatures between aboul 0°C and room temperature.
This later mathed is preferred for compounds containing an acid-labile group.

As another example of the interconversion process, compotnds of Formula {f) containing sulfone
linkeges may be prepared by the oxidation of corresponding componnds containing -S- or sulfoxide
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linkages. For example, the oxidaion may conveniently be carried ot by means of meaction with a
peroxyaehd, e g 3-chloroperbenzoic acid, prelerably in an inerl solvenl, eg DCM, prelembly al or

necar room lemperature.

/s another example of the inferconversion process, componnds of Formnla (1) in which there is a N-
oxide proup can be prepared by oxidafion of the comesponding compounds contaiming a suitable
lerliary nitrogen atom. For example, the oxidation may convemienlly be camied oul by means of
rezction with a peroxyacid, e.g. 3-chloroperienzoic acid, preferably in an Inerl solvent, e.g. DCM,
preferably at or near room lemperaiure.

As onolher example of the Inferconversion process, compounds of Formula (T} conlzining a cyano
group may be prepared by reaction of the corresponding compounds of Formula () containing a
-C{(=0)-NH: group with phosphorus pentzachloride in Lthe presence of triethylamine. The reaciion may
conveniently Be carded out In an inerl solvent such as THF, and al a temperatirz al aboul rellox

temperamre.

As another example of the interconversion process, compounds of Foomula (I) containing a tetrazolyl
group mzy be prepared by reaction of the comesponding compounds of Formula (I} containing a cyano
group with azidotributylin. The reaction may conveniently be carried out in 2 Inert solvent, such as
toluene, and at a femperabure at about refhux lemperature.  Alternatively the rcaction may be camried
out using trimethylsilylazide aod dibutyltinoxide in an ineri solveal, such es tolocne, and at z
temperature at about $5°C.

As another example of the inferconversion process, compounds of Formula (f), in which Cy' s
subgtituied by hydroxy, may be prepared by reaction of tho comesponding compaunds of Formula {I),
in which Cy' is snbstituted by methoxy, with a Lewis acid, such as boron iribromide, in an inert
solvent, such as DCM and at 2 temperature from about 0°C to about room lemperature.

As another exemple of the inlerconversion process, compounds of Formula (I) in which Cy' Is
substifnted by -OR’ (in which B* is allgyl, which is optionally substituted by ¢ycioalkyl, helerocyclyl,
cycloalkenyl, heleraeyelenyl, aryl, heteroaryl, or multicyclic alkaryly may be prepared by alkylation
the corresponding compounds of Formula I) in which Cy' is substituted by hydroxy, with compovnds
of Formmla {V1I}:

X (Vi)
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wherein R2 is as just hereimbefore defined and X is 2 halogen, preferably bromo alom, or a losyl
group, using standard alkylation condilions. The alkylation may for example be carried out in the
presence of a base, such as an alkall metzl carbonate (e.g. K2CO; or £5:C0,), an alkali metal alkoxide
{e.g. potassium Lertiary butoxide) or alkali metal hydride (e.g. sodium hydride), in dimethylformamide,
ar dimethyl sulfoxide, at a tamperahure from aboul °C Lo shout 100°C.

As another example of the interconversion process, compounds of Formulta (I) in which Cy'is

R

D:'@* (in which R® s aryl, multicyclic alkaryl, cycloelkyl, heteroaryl, heterocyelyl; or alkyl,

‘which s optionally substituted by cycloalikyl, cycloalkenyl, heterocyclyl, helerocyclenyl, aryl,

heteroaryl or multicyclic alkaryl) may be prepered by alkylation the comesponding compounds of

Formula (L) in which Cy' is G{}* wilh compounds of Formmla {(VII), wherein R2 is as just

hereinhefore defined and X is a halogen, preferably bromo atom, or a losy] group, using stapdzrd
aikylation condilions. The alkylation may lor exemple be carried out in the presence of a base, such as
an alkali metal carbonate {e.g. KyCOx or C5;C(h), an alkali metal alkoxtde (e.p. potassivm tertiary
butoxide) or alkali metal hydride (e.g. sodium hydride), in dimethyliormamide, or dimethyl sul{oxide,
at a temperature from about 4°C o 2bout 100°C.

As ancther example of the inlerconversion process, compounds of Formula {I) in which Cy' is
subatitited try Y'Y N-CH,- may be prepared by reductive aminalion of the corresponding compounds
of Formula {I), in which Cy' is substituted by H-C(=0)-, with an amine of Fornula YI;L"N}I in the
presence of sodimm triacetoxyborohydride end acetic acid, m en inert solvent, such as a mixiure of
MeQH and 1.2-dichloroethane and et a lemperature at about room temperafure. The reduchive
amination may also bt camjed out in the presence of sodim cyancborohydride or Htium
cyanoborohydride, in methancl, and at s femperaturs at abounl room temperatare.

Ag apother example of the Inlerconversion process, compourds of Formule (I} in which Cy' is
substituted by H;N-CH,- may be prepared by reduction of the corresponding compounds of Fonmula
(D, in which Cy' is substimted by H-C{(=N-OH}-. The reduction may be carried out using zinc in the

prescnce of acefic acid al room tamperature.

As apolher example of the inlerconversion process, compounds of Fermula (1) in which R is alkoxy
may be prepared by reaction of the corresponding compounds of Formula (I) in which R' i
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methanesulfonyl with the approprizte alcobel In the presence of sodiom hydride. The reaclion may
conveniently be carmmied oul in an incrt salvent, such as dimethylformamide, and at a temperature form
about 0°C to aboul 20°C.

As onother example of lhe nierconversion process, compeuads of Formula () in which R {s alkyl
may be prepared by reaclion of the comesponding compounds of Formula {T) in which R is
methanesulfonyl with the approprate alkyl magoesivm bromide. The reaclion may conveniently be
carmied ol in an inert solvent, such as THF, and at a temperalure form about -50°C 1o about 20°C.

Az another example of the inlerconverzion process, compounds of Formmla (I} in which R! is
diglkylamino may be prepared by reaction of the cormesponding compounds of Formula (T) in which &'
is methanesulfony] with Lhe appropriate dialkylamine. The reaction may conveniently be camied out

in & microwave oven al a lemperature at about 150°C, in inert solvent, such as methanol.

It will be apprecialed (hat componnds of the present invention may conlain asymmeiric cenlers. These
asymmetric cenlers may independenity be in efther the R or 8 configuration. It will be appareat to
those skilled in the art that cerisin compounds of the invention may also exhibll geometrical
isomerism. It is to be understood (hat the present invention incledes individual geometrical isomers
and stereoisomers and mixiores thereof, including racemic mixhimes, of compounds of Formula (I)
heremabove. Such isomers cam be separated from their mixtores, by the application or adaplation of
Imown methods, for example chromatographic techniques and recrystallization techniques, or they are
sepamlely prepared from the appropriate jsomers of their intermediates.

Intenmediates of Formula (1I), wherein Cy' is s hercinbefore defined, R is alkylthio and X' is a
chlorine alom, may be propared By reaciion of a dichloropyrimidine of Formula (IX), wherein R is
{C-Cy)alkyl, with a boronic actd of Farmule (VI), wherein Cy' is as hereinbefore defined, in the
presence of a complex metel calalyst such es letmkis(iriphenylphosphine)palladium (G} and CsC0s,

nsing condibions described hereinbefore.

Ci cl
Y+ oreom |
cl "7‘\5 R : cy' ’7‘\R1
0 D oy
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Intermedietes of Formula (1), wherein Cy' is as hereinbefore defined, R' is (C,-Cy)-alkoxy and X' isa
chlorine atom, may be prepared from the corresponding inlermediates of Formula ([) in which R' is
(C-Coralkylthio by (i} treatment of with meta-chloroperoxybenzoic acid in an inert solvent, such as
DCM, and at a temperature at about room lemperature, and (i) reaction with an alkali metal alkoxide,
stch as g sodivm alkoxide, ia an fnert solvent, such as ethylene plycol dimethyl ether.

Intermediates of Formulz (V), wherein 1! end Cy* are as hercinbefore defined, R' is (C1-Ca)-alkoxy
and X? is a chlorine alom, may be similarly prepared fiom the corresponding intermediates of Formula
(V) iz which B! is (C/-Cy}-atkylthio.

Intermediates of Formule (V), wherein L' and Cy® are as hereinbefors defined, and R is (C\-Cy)-
alkylthio or {Ci-Cs}alkoxy, may be prepared by reaction of e dichloropysimidine of Formule 20,
wherein R is alkyl, with an amine of Formula (IV), wherein L' and Cy” are as hereinbefore defined, in
the presence of a suiiable base, such as sodium bicarbonate, in an inerl solvent, such as ethanol, and at

a temparature Up to reflux tempersture.

Cl N L-cy
B 1 /é
+  HNLLGY |
Tl J;J\Rl cl "?J\Rl
o av) W

A subgenns of the intermediates of Formula (IV) in which Cy? is as hereinbefore defined and L' i3
eihylene, i.e, the intermediate of Formula (IV*}may be prepared by (i) reaction of axyl- or heteroaryl
aldehydes of Formula (XT), in which Cy” 18 as defined hereinbefore, with ammonium acetate in glactal
acetic acid al A lsmperature at about 110°C avd (3i) redoction of the resalting 2-nitro-vimyi derivatives
of Formula (XII) wilk lithimm alumionm hydride, in an inert solvent, such as ether, and at a
temperature at about 40°C.

2

Cy 2
H\n/ — . DINA\\‘/CY —_— HZN/\/"C}'
L]
(XD (X1 (V)

The intermediates of Formula (IV) in which C* is as hereinbefore defmed and 1.' is efirylene may elso
be prepared by reduction of acetonjiriles of Formula (1) using Raney nicke) and ammonia. The


efiling
Rectangle

efiling
Rectangle


10

15

20

23

30

reduction is conveniently carried out in water, at a tempersture at aboul 50°C in a Parr shaker at 50
PSI.

(XIIm) (IV)

According o a frrther fealure of [he invention, acid oddition salts of (he compounds of this iovenbon
may be prepared by reaction of the free base with the appropriate acid, by the application or adaptetion
of known methods. For example, lhe acid addition salts of the compotnds of this invention may be
prepaacd eilber by dissolving the free basc in water or aqueows alechal solution or other suilable
solvents conlainipg the appropriate acid and isolating the salt by evaporating the solution, or by
reacting the free base end ecid in an organic solvent, in which case the sall separates direcily or can be
obtained by conceniration of the solution,

For exampie, a choling sali of a compound of Formula (I), particulary of species described herein, can
be prepared by the following method:

To a solulion of a compound of Formula (T} (0283 mmol) in MeQH (10 mL) is added 50% (w/w)
agquecus choline solutton (67 i} end the mixture iz stirred at room temperature for & few minufez, The
mixture is concentraled in vacuo. The residue is dissolved in acetonitrile (2 ml). If necessary, the
solution iz filtered o remove any insoluble solid. The filtate is concentrated in vacuo wntil crystals
start to appear. EIOAE (~ 2 mL) is added end the mixture is warmed Lo 50 - 60°C and then cogled
down 1o room temperahire. The erystals are filtered, washed with EtQAc and dried under vacnom at
room 1emperature (0 affard 1he desired choline salt of the compound

For example, a phespheric acid salt of a compound of Formula (I), particulary of species deaciibed
hereln, czm be prepared by the following method:

Phosphoric acid (3.21 mL, 149 N aqueous solution) is added lo a solufionof a2  compound  of
Formula (I} (4.56 mmol) in THF (45 mL). The mixture mey became clondy and js stirred for 10
minutes. If neceswary, water is added drop-wise in intervals unti] the mixure jg turned into clear
golution. The mixturs is continued for 1.5 hours at room temperature. The mixinre is coneentrated in
vacuo, and the residue jg recrysialized from acctone to afford the desired phosphoric acid salt of the

compound.

For example, ¢ sulfuric sait of 2 compound of Formula (), particnlary of species described herefn, can
be prepared by the following method:
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A compound of Farmula {f) {0.122 mmol) is dissolved in acctone {2 mL) with heal. Siandard 1N
H:S0; (1252 pL) is added to the soluticn. The mixture is heated with stirring and water Is added
dropwise to just give a clear seluiton while hot, The soltion iz 2llowed to cool fo room temperature
and the solvenl is evaporeted under a stream of nitvogen gas. The residue 1s dried in vacue overnight
al room temperaturs to afford the destred sulfuric acld salt of the compound.

The acid addition salts of the compounds of this invention can be regenerated from the salts by the
applicalion or adaptation of known methods. For example, parenl compounds of the invention can be
regenerated from their acid addition salts by treatment with an alfcali, e.g. aqueous sodinm bicarbomate

solution or equecs ammonaia sclution.

Compounds of this invention can be regenerated from their base addition salis by the epplication or
adeptation of known methods. For example, parent compounds of the invention can be regencraled
from their base addition salls by treptment with an acid, e.g. hydrochloric acid.

Compounds of the present invention mey be conveniently prepared, or formed during the process of
(he invention, as scivales (e.g. hydrates). Hydrates of compounds of the present invenlion may be
conveniently prepared by recrystallization from an aqueousforganie solvent mixfure, using Organic
solvents such as dioxane, THF or methanol.

According to a further feature of the invention, base addition salls of the compounds of this invemtion
may be prepared by reaclion of the free acid with the appropriate hase, by the zpplicalion or adapfation
of kmown methods. For example, the base eddition salts of the compounds of this invention may be
prepared either by dissolving the free acid In water or agueous alechol solution or other suifahle
solvenls conlsiuing the appropriale base and isolating the st by evaporating lhe solntinn, or by
reacting the free acid and base in an organic solvenl, in which ease [he salt separales directly ot c=n be
obtained by concentration of the solution.

The sterting meisrials and iniermediates may be prepared by the application or adaptation of kmown
methods, for example methods as described in the Reference Examples or thelr obvious chemical

equivalents.

The present invenlion is further exemplified, but not limited by, the following illustrative Examples
and Tolarmediates.
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High Pressure Liquid Chromatography - Mass Spectromelry (LCMS) experiments to determine
retention times (R} and associaled mass ions are performed using one of the following metheds.

Method A: Experiments are pecformed on a Micromass Plafform LC spectrometer with positive and
negative ion electrospray and ELS/Diode array detection using a Phenomenex Luna CI3(2) 30 x
4_pmm column and a 2 ml f minole flow rate. The solvent system js 95% solvent A and 5% solvent B
for the first 0.5 mimutes followed by a pradient up Lo 5% solvent A and 95% solvent B over the next 4
minutes. The finel solvent system i3 held constant for a firther .5 minutes.

400MHz 'H nuclear mapnetic resonence spectra (WMR) are recorded at ambient temperature using a
Varian Unity Inova (400MHz) spectrometer wilh a triple resonance Smm probe. In the NMR chemical
shifts (5) are expressed ppm relative to tetrumelhylsifane. Chemical shifts values are indicated in parts
per million (ppm) with reference to tetramethyizilane (TMB5) as the mternal standard.

Meihod A Is applied to Exampies 8(a)<g), 9(a)-(b), 10(2)-(m), 11(s), 12, 13(a), 14{2)-(c), 26{d}-{f),
35(1)-(m}, 61 and 62 to provide corresponding analytical data

Method B: Mass Spectra (MS) ere recorded using a Micromass LCT mass specirometer. The method
is positive electrospray ionization, scanning mass m/z from 100 to 1000. Liquid chromatography is
performed on a Hewlet Packard 1100 Series Bary Pump & Degasser; steiionary phase: phenomenex.
Synergi 2 Hydro-RP 20 X 4.0mm celumn, mobile phase: A = 0.1% formic acid (FA) in water, B =
0.1% FA in ecelonitrile. Injection volume of 5pl. by CTC Analytical PAL Systermn. Flow is 1
mL/minule. Gradient is 10% B to 90% B in 3 minutes and 90% B to 100% B in 2 minotes. Auxiliary
detectors are; Hesvlelt Pagkard 1100 Series UV detector, wavelength = 220 nm and Sedere SEDEX 75
Evaporative Lighl Scattering (ELS) detector temperature = 46°C, Nitrogen pressiure = 4bar.

3000Hz 'H nuclear magnelic resonance spectra (NMR) are tecorded al nmbient lemperafure nsing a
Varian Mercury (300 WHzZ) spectrometer with an ASW 5 mm probe. In the NMR chemical shifts (8)
are expressed ppm relative to tetrmmethylsilane. Chemical shifls values are indicated in parts per
million {ppm) with relerence to tetrameffrylsilane (TMS) as the internal standard.

Method B is applied to the rest of Examples to provide cormesponding analytical data.

As used in the oxamples and preparations thal [pllow, the lerms vsed thecein shall have the meanings
indicated: "kg" refers lo kilograms, "p" refers w0 grams, "mg" refers to milligrams, "pg" refers o
micrograms, "mol” refers lo moles, "mmol” refers to millimoles, "M" refers Lo molar, "mi" relers o

milliraolar, "uM" refers to micromolar, "rM" refers o nanomolar, "L refers ro liters, "mL" or "ml"
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refers to milliliers, "pL" refers to micreliters, "C" mfers to degrees Celsius, "mp" or "m.p." refers 1o
melting poinl, "bp" or "b_p." refers to boiling point, "mm of Hg" refers lo pressure in millimeters of
mercury, "em” refers Lo cenlimeters, "om" refers lo panometers, “abs.” refers Lo ebsalule, “conc.”
refers lo concentraied, "e” refers fo conceptration in gfmL, “rt” refers to room temperature, "TLC"
refers to (hin layer chromatography, "HPLC" mefers to high performance liquid chromatography, "i.p."
refers Lo intraperitoneally, "i.v." refers io intravenonsly, “g” = ginplat, “d” = doubler; “t” = kriplet; “q" =
quarlet; “m™ = multiplet, "dd" = doublet ol deublets; “bi™ = broad, *"LC" = liguid chsomatogrmaph,
“MS" = mass spectrograph, “ESI/MS™ = electrospray ionization/mass spectrograph, “Ry™ = relention
time, "M” = molecular ion, "PSI” = pounds per square inch, “DMSC™ = Dimethyl sulfoxide,
“DMF” = Dimethylformamide, “CDI" = 1,1"-carbonyldiimidazole, “DCM™ = dichloromethane,
“[CI* = hydrochlore acid, “TBTU = O-{benzotriazol-1-y[}HNN,N\N' telramethyliranium
ietreflucroberate™, “PS-TBD™ = 1,5,7-triazabicyclo[44.0]dec-5-ene polystyrene, “PS-BEMP” = 2-
tert-hutyliminn—z-diaﬂw.y]mnino—l,EI-dimethy[-perhydm—l,l}diamphosphorine polystyrens, “MP-
carbonate” = Macroporous Iriethylammoniam methylpolystyrene carbonate, “SPA™ = Sciniiilabon
Proximity Assay, “ATIC” = American Type Culture Collection, “FBS&” = Foetal Bovine Serum,
“MEM® = Minimal Essential Medinm, "CPM™ = Counfs Per Minute, “EtOAc” = ethyl azelate, “THE™
= letrahydrofiman,”"MeOH” = methano!, “EtOH" = ethanol, “FBS”= Phosphate Buffered Saline,
“TMD” = tmnsmembrane domain, “BMX” = 3-Isobiyl-1-methylxanihine, “cAMP™ = cyclic
adenosine monophosphate, “pddf” = 1,1* Bis{dipheny!phosphmo)fcrrecene-palladum{INdichloride
DCM complex, “his-(pinacolato}-diboron™ = 4,4.5,544,5 5 -Octamethyl-
[2,276il[1,3.2)dioxaberolanyl].
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Siep 1. A solution of 3-fluoro4-methoxybenzaldehyde [S.05 g [ntermediate (1)), pitromethene {3.3
mL)Y and ammonium acelote (6.3 g) in glacial acetic acid {60 mL) is heated at 110°C for 16 hours,
allowed to cool and poured intp waier {300 mL). The agueous solmion is extracted twice with EtOAc
(200 mL). The combined exiracts are washed with sedium bicarbonate solution (10%), with waler,
dried over sodium sulfate ard eveporaled affording 2-fluoro-1-methoxy-4-(2-nito-vinyDbenzene [4.2
g, Intermediate (2)]. MS: 158 (M-+H); "H NMR (CDCL): & 7.9 (1H, &, J=10 Hz); 7.5 (1H, d, 10Hz);
7.3 (ZH, m); 6.93-7.15 (1H, m); 4 (3H, 5).

Step 2. A solution of 2-fluoro-1-methoxy-4-(2-nitro-vinyl)benzene (1.5 g, Inlgrmediale (2}] in THF
(50 mL) is treated dropwise with a solution of lithivm aluminum hydrids in ether (23 ml, 1M} The
mixture is heated at 40°C for 3 hours, cooled to room temperature, diluted with ether and quenched
with Na;S0y+10 HO (104 ). After standing at room temperaturs overnight ihe reaction mixture is
fiflered and the filtrate is evaporated. The residne is subjected to chromatography on silica gel eluting
wilh FtOA¢ fo give 2-(3-fluoro-4-methoxy-phenyl)-ethyiamine [0.81 g, Intermediale (3)] ss =n oil.
MS: 170 (M+H): "H NMR (CDCL): 6.9-7 (3H, m); 3.85 (3H, s); 2.95 (21, t); 2.7 2H, t).

Step 3. A sohtion of 4,5-dichloro-2-methoxypyrimidine [0.7 g, Intermediate (4)], 2-(3-fluore-4-
methoxy-pheny!)-ethylamine [0.66 g, Intermedizic (3)] and sodium bicarbonate (0.88 g) in EtOH (25
ml) is heated at 80°C for three honrs and poured inw water (400 ral). The resultting solid is illered
and air dried affording  (6-chloro-2-methoxy-pyrimidin-4-yIH2-(3-flnoro-4-methoxyphenyl}-
ethyiJamine [1.1 p, Intermediate {3)]. M5: 312 (WVAH); "H NMR (CDCly): § 6.9-7 (3H, m); 6.05 (1H,
s); 3.55 (3, 5); 3.85 (3H, 5); 3.6-3.7 (214, m); 2.95 (2H, 1)
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Siep 4. (6-chlom-2-methoxy-pyrimidin-4-y)-[2-(3-flvoro-4-methoxyphenyl)cthyljamine [1.6 g,
Inlermediate (5)], 3-cyano-pbenylboremic acid [1.5 g, Intermediate (6)], Cs;C0; (B3 g) and
letrakis{triphenylphosphine) palladium (45 mp) In a solutien of waler (8 mL) and ethylene plycol
dimethyl ether (32 mL) is heated at 90°C for 16 hours. The selution Is poured inlo water and extracted
twice with EtOAc (200 mL). The combined extracts are dried over sodinm sulfete, filtered, and
evaporated. The residue 19 subjected Lo chromatography mm silica gel eluting with E1IOAc¢ to give
3-{692-(3 -fluoro-4-methoxy-phenyl}-ethylamino]-2-methoxy-pyrimidin-4-v1] -benzonitrile [1.1 g,
Exarnple 1]. MS: 375 (M+H); 'H NMR (CDCly): 5 8.3 (1H,5); 82 (1H, d (J=5.1 Hg)), 79 (1L d (J=
5.1 Hz)), 7.6 (1H, 0; 7-7.2 (4H, m); 6.4 (IH, 5); 5 (11, m); 3.95 (3IL s); 3.5 (3H, s); 3.7 (2H, t); 3 (2H,
t).

L d o,
’ ,51 S C AR
[..r Exarrpls 2
o (v d

) F
Step i. Following procedures similar to those of Example 1, step 3, but wsing 4,6-dichlomo-2-
methoxypyrimidime [3.1 p, Intermediate {4)), 2-{4 methoxy-phenyl)-ethylamine [0.66 z, [nlermadiate
(7] and sodivm bicarbonate {0.88 g) there is prepared (G-chloro-2-methoxy-pyrmidin-d-y1}-f2-{4-
methoxy) phenyl]-amine [5 g, Intermediste (B)]. MS: 294 (MA+H); 'H NMR (CDC): 5 7.1 (2H, 4,
=7Y, 6.8 (25, d, I=7); 6 (1H, s); 3.95 (3, <); 3.8 (30, s); 3.5-3.6 (2H, m); 2.8 (2H, ).

Step 2. Following procedures similar to those of Exemple 1, step 4, bt using (f-chloro-2-methoxy-
pyrimjdin-4-y[}[2-{4-methoxyphenyli}-ethyljamine [0.26 g Intermediale (8], 3-amine-phenylboronic
acid [027 g, Intermediate (%)), Cs:C04 (1.43 £, and tetrakis(briphenylphosphine) palladinm (0) {6
mg) and camying out the resclion at 90°C for 16 hours there is prepared -amino-phenyl)-2-
methoyy-pyrimidin-4-3y1]-[2-{4 meihoxy-phenyl aming [022 p Exampls 2]. M5: 351 (M+H),
'HNMR (CDCL): 3 72 (1H, s); 7-7.1 (4H, m), 6.8 (2H, 4, I=7.0; & (1H, s); 1.95 (3H, 5); 3.75 (3H, s);
3.5-3.6 (214, m); 2.5 (21 1).
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warmple 3

3- [2-Methomy-i-[2 4 4-methoxy-phenyl lamingl-pyrimidin-f-y11 -benzenesul fonamjde

olH, oo, oo,
m/\~’©’ }m’\/©/ A
Step 1 . Step 2
N, oo,
M 50,01 S0 HH,
Example 2 {10} Example 3

Step 1. [6+(3-Amine-pheny!)-2-methoxy-pyrimidin-4-yi}-[2{4-methoxy-phenyl}-ethyl Jamme [1.46 g,
Example 2] in dimethy/formamide (4 mL) i edded Lo conceniraled hydrochloric acid and erushed ice
{8 mL), The mixture is cooled to 0°C , treated with dropwise sodium nitrite (032 g) in water (3 mL).
After staming at 0°C for 15 minutes this mixture is treated with a solution of copper ¢hloride {0.36 g} in
g samrated solution of sulfur dioxide in acetic acid (15 wL} previously cooled to 0°C. The reaction
mixlure is allowed lo reach rom temperafure over 30 minutes and poured into waler. The resulbng
precipitate 15 fillered and air dried affording 3-{2-methoxy-6-[2-(4-methoxy-phe D-ethylaming]-
pyrimidin-4-yl}-benzenesulfonvichleride [04 g, nlermediate (10)]. "H NMR. [{CD5);50]: 3 8 {iH, s);
7.77.8 (1H, m); 7.5 (M, m); 7.2 (1H, §); 7.1 (2H, 4, J=7.0); 6.8 (2H. d, 1=7.0); 6.6 (1FL s); 4 (3H,
s); 3.85 (AH, s} 1.7-3.8 2H, m); 28 (2H, ©).

Step 2. A mixture of 3-{2-methoxy-6{2-{4-methoxy-phenyl}-cthylamino]-pyrimidin-4-yl}-
benzenesulfonylchloride [0.2 g, Intermediate (103] and triethylamine (03 mL) in dimethylformamide
{5 mL} is cooled to 0°C and trealed with a sohron of ammonie in 1,4-diexane (5 mL, 0.5M). The
solution Is allowed to reach room temperalore ovamight and povred into water (100 mL). The mixture
is exiracted twice with EtOAc (100 mL). The combined extracts are washed with water, dried over
sodinm sulfale, fliered, and evaporated. The residue is subjected to chrometography on silica gel
eluting with EiQAc to give 3-{2-methoxy-6-[2-{4-methoxy-phenyl-ethvlamine]-pyrimidmn-4-yi] -
benvenesulfonamide [140 mg, Example 3]. MS: 415 (M+H), 'H NMR [{CD:%S0]: 6 8.4 (1H, s); 82
(14, m); 7.9 (1H, d, J=3 Hz); 7.7 (LH, m); 7.4 (2H, m); 7.1 (2H, d, J=7 H2); 6.8 (2H,d, J=7 Hz); 6.6
(1, 5): 3.9 (3EL 5); 3.7 (3H, s); 1.5-1.6 (2H, m); 2.8 (2L, 1). ICss=2.9 nM

benzenesulfonamide
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acH,

SOFNHCEH,

A mixfure of 1-[2-methoxy-6-[2-{4-methoxy-phenyl}-ethylamino]-pyrimidin-4-yi] -
benzenesulfonylchloride [0.05 g, Intermediate (1D)] and wiethylamine (0.064 ml) m
dimethylformamide (5 mL) is cocled to 0°C and he trzafed with a solution of methylamine in THF (5
mL., 2M). The mixture is allowed lo reach room lemperatire overnight, ponred into water {100 mL)-
Thie mixture is extracted twice with EtOAe (100 mL), The combincd extracts are weshed with waler,
dried over sodium sulfate, filtered and eveporated  The residue iz subjected to chromaicgraphy on
stlica gel eluting with EfQAC to give 3- [2-methoxy-6-[2-{4-methexy-phenyl-ethylamino]-pyrimidin-
4-31] N-methyl-benzenesulfonamide [21.5 mg, Examplc 4(a)}. M5: 422 (M+Hj, TH NMR [(CD:),80]:
5 8.4 (IH, 8); 82 (L, m); 7.85(1H, &, =3 Hz); 7.75-7.8 (1H, m); 7.5-7.6 (2H, m); 7.2 (2H, d, I=7
FZ); 695 (2H, d, =7 Hz); 6.6 (IH, s); 39 (BH, &) 3.7 GH, s); 3.5-3.6 QH, m); 2.8 (2H, 1); 2.45
(3H, d, =2 Hz}.

{h) -Ethyl-1-{2-me
benzsnesulfonmmide

S05-NHCHCH,
A miturs of 3~{Zrmelhow-é-[l{#mclhox}fhphenyl]—eﬂlylumjnu]rp}ﬂimidin#yl}—
benzencsalfonylchloride [0.065 g, Inlermediafe  (10)] and triethylamine (0.25 ml) io
dimethylformamids (3 mlL}) is cooled ta 0°C and the treated with a solution of ethylamine in MeOH (3
ml., 2 M). The mixture is allowed to reach room temperatire overnight and poured into water (100
ml). This mixlors is extracted twic with EtOAc (100 mL). The combined extracts are washed wilh
water, dried aver sodfum sulfate, fillered and sveporated. The residue is subjecled to chrematapgraphy
on sllica gel eluling with EtCQAC to give N-ethyl-3- (2-methoxy-6-J2-{4 methoxy-pheny[)-ethylamino]-
pyrimidin-4-yl}-henzenesulfonamide [20 me, Example 4(b)]. MS: 443 (M+H), "H NMR. [{CD:)S0I:
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3 84 (IH, s); 82 {IH, m); 7-85(1H, d, =3 Hz); 7.75-7.8 (18, m); 7.5-7.6 (2H, m); 7.2 (2H, d, I=7
Hz); 6.95 (2H.d, J=7 Hz); 6.6 (IH,s); 3.9 (3H, s); 3.7 3H, s); 3.53.6(2H, m); 28 {4H m); 1(3H,
By ICsp = 6.6 oM

{c)
benzenesulfongmide

S0-NHEO,CH,
A solution of 3-[2-m cthoxy-6-[2+{4-methoxy-phenyl)-ethylamino]-pyrimidin-4-y1}-
benzenesulfonamide [100 mg, Example 3] in THF ¢I0 mL) is treated with sodium hydride {20 mg).
The mixlure is stirred at 0°C for 60 minutes, treated with methyl chloroformate (1 mL) aad siiming is

continued 0°C for a further 60 minutes. The reaction mixture is poured into water and extracted twice
wilh E10Ac (50 mL). The combined extracts are washed with water, dried over sodium sulfate,
filtered, and evaporated. The residue is subjected to chromalography on silica gel eluting with EtCAc
in heptanes (I:1, vfv} lo pgive N-methoxycarbonyl-3-{2-methoxv-6-[2-(4-melhoxy-phenvl}-
ethylaminol-pyrimidin-4-y1}- esulfongmide (41 me, Example 4(c)] es a solid. MS: 473 (M+H),
'H NMR [(CD:%S0T: 5 122 (1H, s); 8.4 (1H, s); 8.15 (IH, m); 8 (1K, d, =3 Hz); 7.65-7.8 (I1H, m};
72 (?H, d, I=7 Hz); 6.9 (31,4, J=7 Hz); 6.7 (IH, s); 3.9 (3H, s}; 3.7 (3H, 5); 3.5-3.6 (2H, m); 3.6 (3H,
sy, 2.8 (2H, 1).

Example 3
[6-(3-amino-phepyl=2-meih
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Exampie 5

Step 1.

Method A. A sohition of (4-riflucromethoxy-phenyl)}-acelonitnle [5.05 g, Intermediae (11)] n
MeOH (75 mL) is saturnted with emmonia gas, and treated with Rancy nickel in water (2 mL, 5050},
The suspension is placed on Perr shaker at 50 P51 and 50° C for 3 hours, end Aitered through celite.
The fillrate is evuporated and ihe resideal oil is portioned between water and sthyl acatate. The
orgamic phase is dried over sodium sulfste, filtered and evaporated. The residue is dissolved in MeOH
and the solution reated with concentrated hydrochloric acid (1 ml) is added. Tbe solulion is
evaporaled #m vacuo to a solid which is tritorated with ether and air dried to give 2{4-
triflunromethgxy-phenyl)-eihylamine hydrochloride [5.15 g Tntermediate (12)]. MS: 206 (MH), 'H
NMR (CDCL): 5 82 (2H, m); 7.4 (2H, d. 3= 5 Fz); 73 (2H, d, =5 Hz); 3-3.1 (H, 1n); 2.9-3 (28, m).

Method B. A solution of 4 friflucromethoxy benzaldehyde (1 g, 526 mmol) and nitromethane
(0.96 g, 15.8 mmol) in acetic acid (10.6 L) is treated with mmmonium acetate (1.0) g, 132 mmel} iz
heated under microwave la 150 °C for 15 minutes. The reoction mixture is dihated with waler, and
extracied three times with DCM (50 mL). The combined extracts are washed gequentally with 2 N
sodhmm hydroxide, waler, and brine, dried over sodinm sulfate and concentrated. The residue is
subjscted to silica gel chromelography 1o yield 4-trifluoromethoxy-{2-nitro-vigyl)-benzeve (123 E) B2
a solid. A porlion of 4 rifleoromethoxy-(2-nitro-vinyl}-benzene (0.504 g, 2.16 mmol) is hydrogenaled
with hydrogen in 2 balloon, 10% PdfC (115 nag, 5 mal%) in MeOH (22 mL) coniaining concentrated
hydrochloric aeid (0.27 mL) at room temperature for 15 hours. The mixture is filtered and filtrats i3
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concentrated to a solid that is washed with diethyl ether to obiain 2{4-triflupromethoxy-phenyi}-
ethylamine hydrochlortde [03 g, 57%, Iniermediate {12]] as a solid. LC/MS: MB: 206 (MHH).

Step 2. Tollowing procedures similar 1o those of Exemple 1, step 3, but using 4,6-dichloro-2-
methoxypyrimidine [03% g Intermediate  (4)], 2-{4-trifluoromethoxy-phenyi}-ethylamine
hydrochloride [0.18 g, Intermediate (12)] end sodium bicarbonate (0.74 g) there Is preparcd {6-chloro-
2-methoxy-pyrimidin-4-yl}-[2-{4-trilluoromethoxy-phenyl)-ethyll-aming [0.61 g, Intermedizie (13)].
MS: 360 (M+H), ‘H NMR (CDCL): § 7.4 (2H, &, =7 Hz); 7.3 (2H, d, J=7 Hz); 6.2 (1H, 5); 3.8 (3H,
5} 3.53.6 (20, m); 2.8 (2H, 1).

Slep 3. Follewing procedures similar to Lhose of Example 1, siep 4, but using (6~chloro-2-methoxy-
pyrimidin-4-yU)-[2(4-rifluoromethoxyphenyl)-ethyllamine [3.26 g Intermediale {13)], 3-amino-
phenylboronic acid [2.9 g, Intermediate (93], Cs,C0; (1243 g) and letrakis(triphenylphosphine)
palladium (21 mg) in a solution of water (20 mL] and ethylens ghyeol dm]elhyi ether (B0 mL) thera is
prepared
amiune [3.5 g, Example 5]. MS: 405 (M+H), "H NMR {(CD;),50]: § 9.6 (2H, m); 8.2 (i, s); 7.8
(1H, m); 76-7.7 (3H, m); 73-74 3H, m), 7.2 (2H, d,J-3Hz) 68 (1H, s} 4 (3H, s} 3.73.7 (2H,
mY; 2.9 (2, 1} ICs; = 9.6 b

Example 5 E?\’.E.I]!IPIB ﬁ[ﬂ]

A solution of 6—(3—amInu-phan}rl}-l-mellmxy—pyﬁmidin-tt-yl]-[i-{d-u'iﬂuummmhoxy—phyl}e:thyl]—
amine [850 mg, Example 3] and trigthylamine (032 mL} in DCM (10 mL) at 0°C is treated with acetyl
chicride (0.17 mi). After stirring at 0°C for 1 hour the reaction mixture is poured into weler and
extracted twice wilh FtOAc (50 mL). The combined extracis are washed with waler, dried over
sodium sulfale, filtered, and evaporaled. The Tesidue is subjected to chrometography on silica gel
eluting with EtOAc in heptanes (1:1, v/v) to give NA{3-§2-methoxy-5-[2-(4-wrifflugromethoxy-phenyl}-
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ide [550 mg, Example 6(2)] 25 a solid. M3: 447 (VI+HH),
' NMR [(CD::80]: 8 184 (1H, s} 9.6 (1, m); 8.2 (11, ) 7.8 (1H, m); 7.7-7.8 (3H, m); 7.4-7.5
(H, m); 7.2 (2H, d, J=3Hz) 6.6 (IH, s); 405 (3H,s); 3.7-3.8 (2H, m); 3 (2H. O; 2.05 (3H, 5). ICsn
=48 oM

{b) N-{3- [2-Methoxy-6-[2-{4-methoxy-phepylL-ethylamino]-pyrimidin-4-y1}-ph anyl-acelamide

AT

==
e — l
o N/l\ncﬂ,
HY,
NH-0OCH,

EKE.!'J:I[J].C 2 ExampIE ﬁfh}

CH,

To a solution of [6-3 -amino-phenyl)-2-methoxy-pyrimidin-4-y11-[2-(4 -methoxy-phenyl}-ethyl]-amine
acetaie [156 mg, 0.38 mmol, Example 2] in pyridine (1.3 mL) is added acetyl chlorde (32 pL, .45
mmol}. The reaction mixture is stired for 3 hours at ambient temperature, queriched with the addition
of water (20 mL), and extracted three Limes with EtOAc {20 mL). The combined extracts arc washed
four bimes with agueons copper sulfale solution (10 mL), with water (10 mlL), with brine (10 mL),
dried over magnesivm sulfate, fitered and concenirated by rotary gvaporator. The resnfting solid is
gubjected 1o flash column chromaiography on silica gel (4.5 g) eluting with 3% MeOH m DCM to

mg, 34%, Example 6(b)]. LCMS: Ry=23 minuies, MS: 393 (MHED.

(e -f2-Miethoxy-6-[2-(4-methoxy- lamino]-pyrimidin-4-y1j-phen: bamic_acid

Ememnple 2 Example 6{c)

By proceeding in a similar manner to Example 6(b) buk using [6-{3-aminc-pheny!)-2-methoxy-
p}rﬁmidin~4-}r]]-[2-(4-mcthuxy-phnn}r])-ethylj-amlne (169 mg, Example 2] and cthyl chlooformate
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(47 uL), and subjected the reactivn producl to flash column :hmmat;:rgraph}r on silica gel (10 g)
ehrting with 20 to 40% EtOAe in heptane) there is prepared (3-{2-merhoxy-6-[2 4-methoxy-phe
cthylamino]-pygmidin-4-ylt-phen arbamic_acid _eifiyl ester [40.1 mp, 23%, Example 6(c)].
LCMS: Ry = 2.84 minutes, MS: 423 (M+H].

Example 7

3-[6-[2-(2.4 DiRuorc-pheny!

P E
F ) - /\/\©/
J@/F Siep I S HH
—_

NEC-CH; :_'I f\
af a9 Sy - MNJ\CI}I,

Exmmygle 7

Step 1. Following procedutes similar o those of Example 5, step 1, but using {2,4diflnorophenyl}-
acetonitrile [5.05 g Inteamediste (17)] there iz prepared 2-(Z,4-difluorophenyl)-ethylamine
hydrochloride [4.8 g, Intermedials (18)]. MS: 158 (M+E), "H NMR [(CD;),SOJ: § 8.8 (1H, m); 7.3
(IH, 5); 7.3 (1H, t); 6.9 (IH. t); 3.5-3.6 (ZH, m); 2.8 {21 D),

Step 2. Tollowing procedures zimilar to those of Example 1, step 3, bt usmp 4.6-dichloro-2-
methoxypyrimidine [1.03 g, Intermediete (4)], 2-(2,4-difluorophenyl)-sthylemine hydrochloride [1.4 g,
Tntermediate (18)] and sodivm bicarbonate (2.44 g) there is prepared [6-chlorg-2-methoxy-pyrimidin-
4 y13-[2-(2 A-dilluoro-phenyl)-ethyll-amine [1.4 g, Intermediate (19))- MS: 300 (M+H), 'H NMR
[(CD;).S0]: § 8.8 {1H, m);, 73-7.4 (1H, m); 7.3 (1H, 1 6.9 (1H, t); 6.2 (111, 5); 3.8 (3, 5); 3.5-3.6
(ZH. m}, 2.8 (2H, &)
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Step 3. Following procedures similar lo these of Example 1, step 3, but using {6-chloro-2-methoxy-
p}rrimidin-d-]fl)—[E{4-ﬂ'iﬂuommeﬂloxypheu}fl)-ﬂ‘lilyl]amiue [220 mg Inlermediate (19
3-carboxyphenylboronie  acid  [240 mg,  Intermediate 20y, CsC0; (1.2 g and
tetrakis{hipheny!phosphine) palladium{®) (04 mg) there is prepared 3-{6-[2{2.4-difluow-phenyl}
elhylamino}-2-melhoxy pyrimidin-4-y]}-benzoic acid [93 mg, Example 7], MS: 386 (M+H), 'H NMR
[(CD:%50]: & 8.45 (2H, m); &-2.1 (3H, m); 7.6 (1H, d, I3 Hz); 6.2 (1H, s); 4 (3H, s); 3.5-3.6 (2H, m);
2.9 (2H, 1). Ko ="0.8 iM

=

I
HO ; ’)‘Dcﬁ, SR, CO,H
g %

&) {z1y Exaniplc B{a)

A micture of (E-chlum!.—melhuxy—p}rﬂmidjn—d-yl)-[z-(d-melhoxy-phenﬂ)—ﬂﬂl}rl]—muinc [230 mpg, 0.85
mmol, Imtermediate (8) prepored as described m Example 2 step lj, 5-{dihydroxylboryl)}-2-
thiophenecarboxylic acid [200 mg, 1.16 mmol, Tntermediate {21)]. CsC0. (760 mg, 1.87 mmol)
1,1'-bia{diphan}r[phusphinn}fen'mme-palladium{]]}di-::hlmide. DXCM complex (54 mg, 0,066 mmol) in
acetonitrile (4 mL) and water (4 ml) is degacsed with vacuum/nitrogen severa] Limes and stirred at

'90°C for 4.5 hours. The reaction mixture is pattitioned between EtOAc and water, separated (he

organic phase and dried over magpesivm sulfate. The mixture is Allered and concentraled o provide a
solid, which is subjected in flash column clromatography on silica pel elutmg with a mixture of
EtQAc and heptane. The material is recrystallized with MeOH and purified by HPLC (water /
acelonitrile gradient) affording 5-{2-methoxy-6-12-(4- XY leming]-pyrimidin-d-

higphene-2-carboxylic acid trifluoroacetats [34 mg. 10.4% yield, Example E(a)]. LCMS: By = 7.4
IJ].i]l'I.ILES; MS: 386 %H} ICy= 0.33 nhi
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By proceeding in 2 similar manner as zbove in Example B{a) but substinting 5-formyl-2-
thiopheneboronic acld for 5-(dihydroxylboryl}-2-thiophenscarboxylic acid thers is prepared 3-{2-
methoxy-6-[2-{4-methoxy-phenyl}-ethylamino]-pyrimidin-4-vl} -thiophepe-2-carbaldehyde  [Fxample

8(0)). ICsw = 0.6 nM

By pmoceeding in a similar meoner as above I Example 8{n) but substibutng S5-lormyl-3-
thiophensboronic acid for S<{dihydroxyTboryl)-2-thiophenecarboxylic acid thers is prepared 4-{2-
methoxy-5-[2{4-methesyphenyll-etbylaminol-pyrimid m-4-y]1-thiaphene.- hyde [Example

By procecdng in e similar manner as zbove in Example 8(z) bul using (6-chloro-2-methoxy-
pyrimidin-4 31} [2-(4-methoxy-phenyD-cthyl]-amine (250 mg), 3,5-dimathylisoxezole-4-boronic arid
(120 mg), Cs:C0s (985 me) and 1,1%-his(diphemylphosphino)lerrocene-patladinm(M)dichioride DCM
complex {70 mg), there is prepared  [6-(3,5-Dimethyl-Isoxazol-4-y1)-2-methoxy-pyrimidin-4-yi)-[2-{4-
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methoxy-phenyl)-ethyl]-amine [Example 8(d)]. LCMS: Ry = 6.49 minutes, MS: 335 (M) 10 = 1.9
M

thyll-amine

oG | o

By proceeding in a similar manncr as sbove in Example 8(z) but using (6-chloro-2-methoxy-
pyrimidin-4-yi)-[2<{4-methexy-phenyl)-ethyl]-amine (293.76 mg), 5-methylthiophene-2-boronic acid
{290 mg), Cs,C0; (1181 g) and 1,1"-bis(diphenylphosphino)ferracene-palladinm (I} dichloride TLM
complex (75 mg), and healing the reaction mixture at reflux temperature overnight, and subjecting the
crnde reaction product to flash column chromalography on silica gel aluting with a mixture of EtOAc
and cyclohexans, thers is prepared [2-m -6-( 5-methyl-thigphen-2-¥] imidin-4-yl1]-
methaxy-phenyl-elhyl]-amige [252 mg, 70%, Example 8(e)]. LCMS: Ry = 7.857 miputes, MS: 354
(M+H). [Csp =82 M

6 4-Meth

vl oy
H

By proceeding in a similer mamner as above in Example %) but usng (6-chloro-2-methoxy-
pyrimidin-4-yl}-[2{4-melboxy-phenyl}-ethyll-amine (250 mg), 44,455 tetrumethyl-1,3,2-
diczzborolan-2-yi)-1 H-pyrazole {329 mg}, Cs:COs {985 mg} and 1L1'-
bis{diphenylphosphino}ferrocene-palladivm(Idichloride DCM complex (70 mg), and heating ihe
resction mixhme =t 90°C for 5 hoors, and sobjecting the crude reaction product to flash column
chromatopraphy an silica gel eluting with a mixiure of ELOAc and cyciohexane, there is preparad [2-
(4-methoay- Tethyl]-[2-me -6{ | H- e imidin-4-viJ-aming [30 mg, 18%,
Example $(0)]. LCMS: Ry = 5.04 minutss, MS5: 526 (M+H). [Cp =26 nM
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By proceeding in a similar manner as above in Example 8(z) but using (S-chloro-2-methoxy-
pyrimidin-4-yI)}-[2-(4-methoxy-phenyl-ethyl]-amins (250 mg), 5-sequinolineboronic acid (249 mg),
Cs;COy (985 mg) and 1,1'-bis(diphenylphosphine)ferrocenc-palladinm{ITydichloride DCM complex
(70 mpg), and healing the reaction mixture at 90°C for 5 hours, and subjectmg Lhe crude resction
product to flash column chromatography oo silica gel elutmg with & mixtoce of EtOAc and

cyclohexane, there is prepared {6-i
ethyl]-amine [163 mg, 50%, Example 8{(g)]. LCMS: Ry = 5,05 minuies, MS: 387 (M+H). ICg = 64 nM

Exzmmple 3k} Examgle Ha)

A mixtuore of 5-{2-methoxy-6-[2-(4-methoxy-phenyl)-ethylamino]-pyrimidin-4-yl) -thiophene-2-
carbaldebyde [200 mg, 0.54 mmol, Example 8(b)] m MeOH (5 mL} end THF (5 mL) at 0°C is treated
with sodivm borohydride (41 mg, 1.08 mmol), The mixture is stirred at ambient temperatore for 1
hour and concentrated by rotery evaporator Lo remove the gplvent  The residusl solid is dissolved in
water nnd the solution is exlracted with ethyl acefte. The organic extract iz dried over magnesium
gullate, filtered and concentraled to afford a solid which s subjected Lo flash column chromatography
on silica gel eluting with 2 mixture of EtOAc and cyclohexane} to afford {5-[2-methoxy-6-[2-(4-
mefhoxy-phenyl)-ethylamina]-pyrimidin-4-yl}-thiophen-2-yl)-methanel [75 mg, 37%, Example 9{a}]
a5 a solid. LCMS: B = 6,09 minutes; MS; 372 (M+H). ICs = 0.55 nh{

(b} (3-[2-Methoxy-6-[2-(4-methoxy-phenvl amma]-pyomidin-4-y1} thiophen-2-y[}-

melhanol
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By proceeding n a similar manner as above in Example 9(a} but substituting 3-{2-methoxy-6-[2-{4-
methoxy-phenyl)-ethylaminc)-pyrimidin-4-yl}-thiophene-2-carbaldchyde [11¢ mg, 0298 mmol,
Exemple 315{1}] For 5- (2-methoxy-6-[2-(4-methoxy-phenyl}-ethylamine]-pyrimidin-4-¥1) ~thiophene-2-
carbaldehyde zeid, and subjecting the crude product to chromalography on a SCX. column eluting with
ammenia (2M} in MeOH and ethyl ecetale, there is prepared {3-{2-methoxy-6-[2{4-m

hen laminol-pyrimidin-4-yI}-thiophen-2-y|+meihancl [45 mg, 41%, Example 9(b)] s a solid.
LOMS: Ry = 5.87 minutes, MS: 372 (M+H). "H NMR [400 MHz, (CD:}%,S0] 5 7.48 (1H, €), 7.4 (1H,
d, J=5.6 Hz), 7.35 (11, 5), 7.18 (2H, d, J= 9.2 Hz), 6.35 (2H, . F=9.2 Hz), 6.4 (1H, 5), 5.9 (IEL £ J
= 5.6 Hz), 3.85 (34, 5), 3.72 (3H, «), 3.45 (2H, m), 2.5 (2H, L.J= 6.8 1Iz). ICx = 1.7nM

L
g

A, solution of 3-{2-meihoxy-6-[2-(4-methoxy-phenyl}-cthylamino]-pyrimidin-4-yl}-benzaldehyde [33

mg, 0.08 mmel, Example 35(u}] m a mixiure of DCM (3 ml) and MeOH (1 mi} is treated with

sodium borohydride {100 mg). Afer 10 minutes al 20°C, the mixture is concentrated, snd extracted

twice with EIOAc (10 mL). The combined exirects are dried over magnesium sulfats and filfered

through a plug of silica gel to afford i

4 y1}-phenyl}-methanol [32 mg, 100%, Example 9(c)]. LCMS: Ry =213 minules, ¥S: 366 (M}
I

(d) (3-{6- 1 flupro-phenyl) -ethylamme]-2-methexy-pydmidin-4-y]}-phenyli-

methanol
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A solution  of
benzaldehyde [150 mg, 0.3% mmol, Example 35(v)], in DCM (4 mL) and MeQH (1 mL) is treated
with sodivm borchydride (74 mg, 195 mmol) at 0°C. After 1 hour at 20°C, the mixture is
concentraled, and extrscted twice with E1OAc (10 mL). The combined extracis are dred over
magnesium sulfate and Gllered thoough e plog of silica 1o afford (3-{§-f2-(2-chloro-6-flcom-phenyl} -

in6]-2-methoxy-pyrimidin-4-yl}-phepyl)-methanol [110 mg, 73%, Example 9(d)). LCMS: Ry
=279 minules, MS: 388 QMHH). [Cso=2.4 M

Example 10
{a} [2{4-Methoxy-ph -[2-methoxy-S-quinolin-&-yl-pyrimidin-4-¢lj-amine
/ﬂ -
0CcH, N
I—m’\/@l I N
(oD,
- —_—
Z.,. © seas
ol OCH,
(22 Example 10{m)

(8]
A mixture of {§-chlore-2-methoxy-pyrmmidin-4-y1)}-[2{4methoxy-pheny )} -ethyl]-amine (15) mg, 0.51
mmol, Tntermediate () prepared as degeribed in Example 2 step 1), quinoline-6-baronic acid [176 mg,
1.02 mmel, Intermediate (22)], Cs:C05 (590 mg, 1.81 mmol) tetrakds{triphenylphosphine} palladium
{0 (59 mg, 0.051 mmol), ethylene glyeo) dimethyl ether (4 mL) and water (il) is placed m a
microwave tube, sealed and eyacnaled end flushed with argon thres Hmes angd jrmdialed in a
microwave oven at 140°C for 10 minutes. The reaction mixture is partitioned between EtOAc and
waler, The organic phase is separated, washed with satnmiled sodium bicarbonate solution, dried over
magnesium sulfate ond evaporated. The residual solid ts subjected to flash column chromatography on
silica gel eluting with a mixtere of EtOAC end heptane. The malerial is recrysiallized from MeCH 1o
aford 4-methoxy-pheny-sioy]]-(2-mc —G-quinelm-6-y]-pynimidind viyamine [140 mp,
71%, Example 10(a)] LCMS: Ry = 5.97 minules, MS: 387 (M+H). [C5p=0.6 1M



10

15

20

0h-

®  [2-{4-Methoxy-phenyl)-ethyil-{2-methoxy-6-quinolm-

,m/\/g/nms
Tl

| L

i
o

By proceeding in a similar manner es sbove in Example 10(z) but using (6-chlom-2-methoxy-
pyrimidin-4-yl}-[2-(4-methoxy-phenyl)-ethy{]-amine {200 mg), 3-quinolireboronic asid (235 mg),
Cs,C0Oy (787 mg) and tetrakis(triphenylphosphing) palladivm {0) (7% mg), and canrying out the
reaclion in a microwave oven at 140°C for 6 minulcs, ihere is prepared [2-{4-methoxy-phemyl)}-ethyl]-
{2-methoxy-6-quinolin-3-yl-pyrimidin-4-yl}-amine [156 mg, 5%%, Example 1({b)]. LCMS: By = 7,44
mimites, MS: 387 (MHED. ICsp = 0.7 nM

By proceeding in a similar menner as above in Example 10{(s) but using (6-chloro-2-methoxy-
pyrimidin-4-y1}-[2-{4-methoxy-phemyl)-ethyll-amine (150 mg), 5-indolylboronic acid (165 mg),
Cs,CO; (590 mp) and tetrakis(triphenylphasphing) palladinm{0) {53 my), there is prepared [&-(1H-
indol-5-y11-2-methoxy-pyrimidin-d-vl]-[2<{4-methoxy-phenvl}-ethyl]-apine [Example 10(c)]. LCMS:
Ry = 6.3 mimues, MS: 375 (M+H). "H NMR [(CD:)»S0]: 5 §22 (1H, 5), 7.73 (1K, m), 7.45 (2H, 4, J
= 9.2 ), 739 (°H, m), 7.19 (2H, d, 7= 92 Hz), 6.85 (2H, 4, J= 9.2 Hz), 6.6 (1H, 5), 6.55 (1H, 5),
3.9 (3H, ), 3.72 (3H, 5), 3.55 (2H, m), 2.8 (2H, 1, /= 6.8 Tz). ICs = 0.7 nM

{d) lamino jmidin-4-
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G, 47

Fa h
o M

LA

oo,

By proceeding in & similar manoer as above m Example 10(a} but using (&chloro-2-methoxy-
pyrimidio-4-y[-[2-(4-metbeoy-phenyFethyl]-amine (150 mg),
{methylsnlfonylaming)phenylboroaic acld (219 mg), CsCO4 (590 mp) and
letrakis{triphenylphosphing} palladmm{0} (59 mg), and subjecting the crude reaction product to fiash
column chromalography on silica pgel eluting with & mixtue of EIOAe and cyclohexane there is
prepared M-2- [2-meihoxy-6-[2-(4-methoxy-phenyD-elhylamino]-pyrimidin-4-yl} -phenyl}
meihanesulfonamids [115 mg, 53%, Example 10{d}]. LCMS: Rr= 8.17 minutes, M3: 422 (M+H). 1Cs,
=2nM

(e}  A{2-Methoxy-6-[2-(4-melhoxy-phenyll-ethylamine ]-pyrimidin-4-y]}-benes mide
o,
]m/'\/@/
[
Poca,
M,

By proceeding in a gimilar manner as sbova in Example 13{a) g using {6-chloro-2-methoxy-
pyrimidim-4-y|}-[2-{4-methoxy-phenyl)-eihyl]-amine {150 mg), (4-aminocarbonylphenyl)boronic acid
(168 mg), Cs,C0;5 (590 mug) end tetrakiz(triphenylphozphineg) palladinm(} (53 mg), and subjecting the
crude reaction product 1o flash column chromatography on silica get eluting with & mixtures of 20 to
100% EtOAc and cyclohexape, there is prepared 4-[2-methoxy-6-[2-{4-methoxy-phemyl}

ethylaminol-pvrimidin-A-y1) -hegzzmide [30 mg, 15.5%, Example 10(e)]. LOMS: Ry = 532 minutes,
MS: 379 (M+H). ICs, = 2.3 oM
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By proceeding in a Similar manner as ebove in Example 10(g} but using (6-chloro-2-methoxy-
pyrimidin-4-yi)-[2-{4-methoxy-phenyl}-ethyl]-amine (150 mg), N-methylindole-5-boronic acid (178.5
mg), 5,005 (590 mg) and tetakis(friphenylphosphine) palladium {0) (38 mg), and subjecting the
erude reaction product to (ash column, chromatography on silica gel cluting with a mixnoes of 20 to
100% EtDAc and cyclohexane, there is prepared
4911 12(4-methoxy-phenyl}-elhyl]-amine [70 mg, 35%, Example 10{f)}). LCMS: Rr = 6.75 minutes,
MS: 389 (MHH). "HNMR [(CD:).50]: & 825 (1H, s), 7.78 (1H, s), 7.5 (IH, d, S =9.2 Hz), 736 (1H,
d, J=23 Hz), 7.18 (2H, d, J="9.2 Hz), 6.85 {2H, d,.J= 9.2 Hz), 6.62 (1H, s), 6.55 (11, d, J=23 Hz),
3.9 (3H, 5), 3.82 (3K, €), 3.72 (311, 5), 3.45 (2H, m), 2.8 (2H, t, J= 6.8 Hz).

—phenyliethyll-amine

By proceeding in a similar manner as shove m BExemple 10{z) but using {S-chloro-2-methoxy-
pyrmmidin-4-yI)-[2-(4-methoxy-phemyl)-ethyl-amine (150 mg), benzo[b]thiophene-2-boronic acid
{182 mg}, Cs:CCx (550 mg) and tetralds(triphenylphosphine) palladium (0) (53 mg), end subjecting
the crude reaction produoct to flash column chromategrephy on silica gel eluting with a mixiures of 20

to 100% EtQAc and eyelohexene, there is prepared (6-benzn[bllhiophen-2-vi-2~methoxy-pyrimidin-4-
1 4 -phen 1]-emine [85 mg, 42% yleld, Example 10(g)]. LCMS: By = 1039

minutes, MS: 392 (M+H), ICsp = 5.1 nM

(k) 1-{4- {2 Methony-6-(2-{(4-methoxy-pheny[l-ethylaminol-pyrimidin-4-vl} -phenyll-elhenone

By proceeding in a similar manner as above in Example 10{a) but using (6-chloro-2-methoxy-
pyrimidin—4-y1)-[2-(4-methoxy-phenyl-ethyl]-amine (200 mg), 4-acetylphenylboronic acid (223 mg),
(005 (787 mg) and tetrekis(iriphenylphosphine) palladinm {(0) {79 mg), and canying oul the
reaction in a microwave oven at 140°C for 6 minutes, and subjeeting the cde reaction product to
flash column chromatography on silica gel eluling with 2 mixture of EiOAc and eyclobexane, there is
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prepared
[160 mg, 62%, Example 10(h}]. LCMS: Ry = 6.2 minuies, MS: 378 (M+H). 'H NMR [{CD;,80]: &
8.1 (4H, m), 7.78 (1H, 5), 7.62 (11, 5}, 7.18 (2H, d, J= 9.2 H2), 6.85 (2H, d, /= 9.2 Hz), 6.7 (IH, 5),
3.9 (3H, 8), 1.7 (3H, 5), 1.55 (2H, m), 2.8 (2H, t, = 6.8 Hz), 2.6 (3H, 5). ICs = 6.3 1M

(i} [6{3-Melhanegul[onyl-pheny] }2-methoxy-pyTim|din-4-¥1]-[2-{4 methoxy-pheayl}-cthyl]-

amine

o=j=0
oH,

By proceeding in o similar menner 29 above in Example 10(a) bul using (6-chloro-2-methoxy-
pyrimidin-4-y1)-[2-(4-methoxy-phenyl}yethyl]-amine {150 mg), 3-(methanesullomyl)phemylboronic
acid {204 mg), CxC0; (590 mg) and tetrakisitriphenylpbosphine) palladium (0) (32 mg), and
subjecting the cride reaction product lo flash column chrometagraphy on silica gel eluting with a
mixture of EtOAc and cyclohexane, there is prepared [6-(3-meikenesulfonyl-pheny])-2-mgthoxy-
prrimidin=t-y]]-{2-{4-methoxy-phenyl}ethyl}-amine [142 weg. 67% , Example 10G)]. LCMS: Ry =
6.74 minutes, MS; 414 (M+H). 'H NMR [(CD,):50]: 6 845 (11, 5), 835 (1H, s), 8 (1H, d, J =92
Hz), 7.78 (1H, £, S = 7.9 Hz), 7-65 (VI ), 7.18 (2H, d, J=92 Hz), 6.85 (2H, d, 7=9.2 Hz), 3.9 (3H,
51, 3.7(3H,s), 3.55 (2H, m), 325 (3H,5), 28 2H. . S=6.8 H2) [Cs =73 nM

-[2-{4-metho

By proceeding in a similar manner os above in Example 10(z) but using (6~chloro-2-methoxy-
pyrimidin-4-y1)}-[2H{4-methoxy-phenyl}-ethyl]-amine (200 mg), 2,3-dihydro-1-benzofiran-3-ylboronic
acid {223 myg), Cs;C0; (787 mg) and Letrakis{iriphenylphasphine) palladium (0) (79 mg), and carrying
ont the reaction i a microwave aven at 140°C for 35 mimules, and subjecting the erude reacton

product to flash column chromatopraphy on sllica gel eliding with a2 mbiwre of EtOAc and

cyclohexave, there is prepared [6-2.3-dihydro-benzofimen-5-vI)-2-methoxy-pyrimidin-4-yl]-{2-(4-
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methoxy-phenyl)-ethyl]-amine [165 mg, 64%, Example 10()]. LCMS: Ry = 5.56 minutes, MS: 378
(MHD. H NMR [(CD,),50]: 5 8.9 (1H, s), 8.79 (1H, &), 74 (14, 5), 7.2 (1H, d, J=9.2 Hz), 6.85
(1H, t, /=52 Hz), 6.83 (2H, d,J= 9.2 Hz), 6.5 (1H, ), 4.6 (2H, 1, /= 8 Hz), 3.85 (3H.5), 3.7 3H, s},
3.55(2H, m), 3.22 (°H, t, 7= 8 Hz), 2.3 (2H, 1, J=6.8 Hz). ICq = 13 oM

By proceeding in a similar mamner as above in Example 10{(g) but using {6-chloro-2-methoxy-
pyrimidin-4-y1)}-[2(4-methoxy-phenyl)-ethyT-omine (150 mg), 4-{merphelino}phenylboronic acid
(211 mg), Cs;CO; (590 mg) and tetrakis(triphenylphosphine) palladium (0) (59 mg), and camying out
the reaction in a microwave oven al 140°C for 10 minutes and at 165°C for 10 minutes, and subjecting
the crude reaction product to flash column chromafography on silica gel eluting with a mixture of
EtOAc and cyclchexane, there is prepared [2-methoxy-§-{4-morpholin-4-yl-phenyl}-pyrimidin-4-y{]-
[2-(4-methoxy-phenyl)-ethy[l-amine [130 mg, 61%, Example 10(k)]. LCMS: Ry = 628 minutes, MS:
421 (MtH). ICq = 13 oM

) 4-Di ino-phenyl}2-m —pyrimidin-4-yl]- -phen il-

aming

By proceeding in a similar mooner as above in Example 10(z) but using (6-chloro-2-methoxy-
pyrmidin-4-y1}-[2<(4-mefhoxy-phenyl}-ethyl]-amine (200 mg), 4-(N N-dimsthylamino)phenylboronic
acid (2244 mg), CsCO; (787 mg) and tetrakis(triphenylphosphine) palladium(0) {79 mg). and
subjecting Lhe ende reaction product to flash column chromatography on silica gel eluting with a
mixture of B1OAC and cyclohexans, followed by tituration with methanol, (here is prepared [6-(4-
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By proceeding in a similer menner as ebove in kxample 10(a) bt using (5-chloro-2-methoxy-
pyrimidin-{-y[}-[2-(4-methoxy-phenyl}-ethyl-amine (150 mg), (4-aminccarbonylphenyl}-boronic acid
{168 mg), C5C0; (390 mg) and tetrakis(triphenylphosphine) palladium {0) (58 mg), and subjechng
the crude reaction product 1o fash column chromatography on silica under gredient elution conditions
with 20 lo 100% E10Ac in cyclobexane, followed by recrysiallisation from methanol, there is

prepared 2.2"-dimethoxy-N"6* N*6""bis-[2-{4-methoxy-phenyl }-ethyl]-[4.4 bipyrimidinyl-6.6 -
diamine [20mpe, 15%, Example 10{m}] a< a side product LCMS: By = 8.13 minules, MS; 517 (M+H).

Lxample 11
(a) [2-Methoxy-5-{5-oxzzn]-5-y]-thiophen-2-vI} pyrimidin-4-v11-[2-{4 methoxy-phenyl}ethyl]-
amine

HN/\/@DCHJ

-

5 | o0,
AR
Bamnpd B(H) Example 11{a}

A stirred mbdure of 5-{2-methoxy-6-{2-{4-methoxy-phenyl}-ethylamino]-pyrimidin-4-y1}-1hicphene-
2-carbaldehyde [300 mg, 0.81 mmol, Example 8(b)], sylmethylisocymmide (174 mg, 0.89 mmol),
EzCOy (246 meg 1.78 mmol) and MeOH {30 mL) is healed at reflin for 4 hours. The mixture is
allowed to cool to ambient temperature, conccntrafed by rolary evaporalor to remove fhe solvent. The
residne is partitioned bebtwern EIQAC aud water. The orgenic phasc 15 dricd over magnesium sulfats,
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Gltered and concentrated. The residual solid is subjecied Lo (ash column chromatopraphy on silica pel
eluting wilh E1CAc and cyclohexane to afford [2-methoxy-6-{5-0xazol-5-yl-thiophen-2-yl imidin-

d-vl[2(4-methoxv-phenvli-cihyl]-amine [240 mp, 73 %, Example 1i{z)]. LCMS: B = 899
I[I.i]]lll'BS, MS: 400 M“'H} ICyp=23nM

Exuple 5[ Exumde 1163
In a tobe is combined 3-[2-methoxy-62-(4methoxy-phenyl}-elhylaminc]-pyrimidin-d-yl}-
bemzeldehyde (200 mp, 055 mmol), losylmethylisocyanide (119 mg, 0.61 mmoel), Ambersep 200 OH
resin (1 2), ethylene glycol dimethy] ether (3.5 mL) and waier (3.5 mL). Tbhe tube i3 sealed and the
mixtme is heated 1o 85°C and stirred for 18 hours. The mixture is allowed to coal 1o ambient
lemperature and fltered to remove the resin, ad washed the resin with 10 ml. methancl. The
combined filtrate and washings are concentrated by rolary eveporator and the residue is subjected to
flash column chromatopraphy on silica gel eluting with 10 to 40% EACAc in heptane predient, to
afford [2-methoxy-6-{3-oxaznl-5-vl-phenyl} pyrimidin-4-v[]-{2-{4 mathoxy-phenyl)-eihyl]-emine [465
mg, 29.4 %, Example 11(b)]. LCMS: Ry =2.59 minules MS: 409 (M+H), ICs = 2.6 nM

Example 12

Exampls m} Example 12

A stired mixture of 5-{2-methoxy-6-J2-{4-methoxy-phenyl}-ethylamino]-pyrimidin-4-yl}-thiophene-
2-arbaldehyde [300 meg, 0.81 mmol, Example §(b)] and diethylzminesulfur triflueride (213 pL, 1.62
mmol) In DCM is heated to reflux for 4 hours. A furiher quenttty of diethyaminosulfur trifluoride (106
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pL, 031 mmel) is added and stirring at refhix i2 continued overnight. The resetion mixtors Is poured
inta water and exftracled twice with DM, The organic extracts are combined and dried over
magnesium sullate, fllered and concentrated. The residual solid is subjected 1o MNMash column
chromatography on silica pel eluting with a mixiure of EtQAc and cyclohexsne to afford [6-{5-
difiuoromethyl-thiophen-2-y1}-2-methoxy-pyrimidin-4-yi]-[2-{4-mcthoxy-phenyl}-cthyl[-amine ~ [65
mg, 17%, Example 12]. LCMS: R = 10,03 minutea, }MS: 406 (M+-H). [Cy= 11 nM

Example 13
{a) 2-{4-Methomor-phenyl 11-[2-metho 5- lidin-1 -ylmeihylthiophen-2-y1)-

pyrimidin-4-v1T-amine

Ermrpia 4t Bramopi 130)

A mixtore  of  5-{2-methoxy-6-[2-(4-methoxy—phenyl}-ethylamino]-pyrimidin-4-y1] -thiophene-2-
carbaldehyde [250 mg, 0.68 mmcl, Exnmple 8{t)], pyrrolidine {170 pl, 2.03 mmol} ard sodium
trizcetoxyborohydride (502 mg, 237 mmol) in MeOH (10 mL) and 1,2-dichloroethane (10 mlL) is
treated with acetic Acid (116 oL, 2.03 mmol) to bring the pH 10 6.0, stimed at ambient temperature
for 6 hours, and treated wiih pyrrolidine {170 pL, 2,03 mmol) and sodivm triacetoxybomohydride (502
me, 2,37 mmal). The reaction mixture is stimed at ambient lemperature overnight concemtraled by
rotary evaporalor. The residual gum is partitioned between EIOQAe and saturated sodium bicarhonale
solution. The orgnnic phase is separated, dried over magnesinm sulfils, filiered and concemirated Lo
provide a solid, which is subjected to flash column chromatography on silica gel eluting with & mixture
of ElCGAc and cyclohexone lo efford [2-{4-methoxy-phenyl)-ethyl]-[2-mcth 5 Lidin-1-

Imeihyl-thiophen-2-yl imidin-4-yl]-emine [202 mp, 70%, Example 13(z)]. LCMS: Ry = 5.37
minutes, MS: 425 (MHH). ICs = 44 nM

(b) {6~ {4 Fluoro-3-[{2-methoxy-ethylamipa)-methyl]-pheny]} -2-methoxy-pyrimidim-4-v[)}- [2-{4-

methoxy-phenyll-eilhyl]-amine hydr
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HO

Example 15(7} Emarnple 155}
A  mixtoe of 2-fuoro-5-{2-melkaxy-6-[2-{4-methoxy-phenyl}-eihylaminc]-pyrimidin-4-yl} -
benzaldelyde [300 mg, 0.787 mmol, Example 35))], 2-methoxyethylamins (170 pL, 1.97 mmcl),
sodium triaceioxyborohydride (500 mg, 2.36 mmal) and 34 sieves (500 mg) in DCM (7 mL) is stirred
at room temperature under a nitmpen atmosphers for 5 howrs. The reaction mixture 18 fillercd and the
Aller cake iz washed with DCM (50 mL). The combined flirale and washings are extracted with walsr
{50 mL). The aquecns extract is extrecled with DCM (50 mL). The new crganic extrect is washed
with water (30 mL}, with brine (30 mL), dried over sodium sullate, filieresd and coneentrated by rofery
evaporalor, The resulting solid is subjected to Aash column chromatography on silica (4.5 g) eluling
with 0 tr 8% MeOH m DCM gradient to afford & solid. This malerial is reated with hydmogen
chloride in EtOAc and concentrated to afford {6-{4-finoro-3-[(2-methoxy-efhylamino) methyl)-
phenyl}-2-methoxy-pyrimidin-4-y))-[2-(4-melhoxy-phenyl} etfryl]-amine hydrochloride [260 mg,
75%, Example 13(b)] as a solid. LCMS: Ry = 1.98 mioules, MS: 441 (M+H). H NMR (300 MHz,
CDCH): 8 9.65 (11, s), 827 (1H, =), 7.91 (1H, s), 747 (i5, t, }=0.03 Hz), 721 (2H, d, J=0.027 Hz),
6.85 (2H, d, J=0.027 Hz), 4.26 (2H, 5}, 4.03 (2H, s), 3.72 (6H, 5}, 331 (3H, 5), 2.17 (2H, m), 2 21, t,
J=0.024), 2.5 (2H, 9.

)] 4-[2-3-{2-Methoxy-6-[2{4-methoxy-phenyl}ethylamina}-pyrimidin-4-yi] -benicylamino}-
eihyl]-phenol ivdrechinrds '
| O

H@O\/\ﬁﬁ/ﬁ:}\m

HC|
A mixture of 3-{2-methoxy-6-[2-{4-methoxy-phenyl)-ethylamine]-pyrimidin-4-yl} -benzaldehyde
80mg. .22 mnicl, Example 35(u)], 2<{4-hydroxy-phenyl)-ethylemine (45 mg, 0.33 mmol), sodium
cyancborahydrde {16.5 mg, 0.264 mmol) and acetic acid (15 pl, 0264 mmol) in EtOH (2 mL) is
stimed at room temperature under a nitrogen akmosphere for 17 howrs. The reaction mixture is poured
Tlo satnrated sedium bicarbonate selution {10 mL), and extracted with EtOAc (15 mL). The extract
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is concentrated and the residue subjected Lo chromadography on silica gel, eluting with 5% ammonia in
methanol. The material is reated with hydrogen chloride in EiQAc end concentrated 1o afford 4-[2-
{3-[3-methoxy-6-[2{4-methooy-phenyl-ethylamine ] -pyrimidin-d-y1] -b laming {]-phen
hydrochlorde [55 mg, 51.5%, BExample 13(c}]as a sulid. LOMS: By = 2.6 minutes, MS: 485 {MHH).
ICs=10nM

A  mixiore of 2-fluoro-5-{2-methoxy-6-[2-{4-methoxy-phenyl}-etirylamino]-pycimidin-4-y13-
benzaldehyde [275 me, 072 mmol, Example 35())]. unsym-dimethylethylenediamine (217 ul, 1.97
mmal}, sodium fnacetoxyborohydride (500 mg, 2.36 mmol) end 3A sieves (500 mp) In DCM (7 mL) is
stirred al om temperaiure under a nitregen atmosphere for 5 howrs. The reacton mixture Is Altered
and the Alter cake iz washed with DOM (50 mL}. The combined filtate and washings arme extracted
water with (50 mL) and the agueons is extracted with DCM (50 mL). The pew organic extract is
washed with water (30 mL), wilh brins (30 mL), dried over sodium suifate, filtered and concentrated
by rotary eveporator. The resulting solid i= subjected to flash column chromatopraphy on silica (4.5 g)
eluting with 0 to 7% MeOH in DCM gradient to afford a solid that is dissolved in methanol. This
solirtion is trealed with hydrogen chloride in BEfOAc and concentrated (o afford N+{2-fluoro-5-{2-
methexy-56-[2-(4-meihoxy-phenyl-eihylamnel-pyomidin-4-yi}-benzy N N dimethyl-ethane-1 2~
diamine hydrochloride [300 mg, 92%, Example 13(d)]. LCMS: Rr= 2.04 mmutes, MS: 454 (V+H).
ICsy =356 nM
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Exemple 14
(a)  [6{1H-Benzoimidazol 5-y{}2-methmoy-pyrimidin-d-y!]-[2-{4-methoxy-phenyl-ethyl]-aming

"\/QI -
H B0,
.0l s \
M
" OCH, |
&N - Q’F
Jo' S
diep ] ol \“H/]\DCH,

M
o N

1Y)

Exgmplc 146

Siep 1. A mixwre of 5-bromo-|-wityl-1H-benznimidazale [43% mg, 1 mmol, Intermediate {26),
prepared a5 described in Tetrahedron 56, 3245-3253, 2000], bis{pinacolato)diboron (230 mg, [.1
mmol), polassum acetate (391 mg, 4 mmeol), 1,1-bis{diphenylphasphinoyferrocene-
palladum(IT}dichloride DCM complex (82 mg, 0.1 mmol), and dimethylsulfoxide {8 mL) and
degassed with vecuunyniirogen several times, is stirred at 85°C for 2 howss. The eaction mixture is
parfitioned between EtOAc and waler. The crganic phase is separated and Lhe aqueous phase further
exiracted with eilyl acetate. The combined orgonic phases are dried over maggesinm sulfate, Altered
and conceptroted to provide a solid, which is subjected 1o flash colwmm chromatography on silica pel
chating with EtOAc and cyclohexane to afford 1-trityl-1H-benzoimidazol-5-ylboronic_acid [300¢ mg,
Intermediate (27)].

Step 2. By proceeding in a similar manner as above In Example 1 but substiating 1-irityl-1H-
benzoimidazol-5-ylboronic acid [Inlermediate (27)] for 5-{diydroxylboryl)}-2-1hiophenecarboxylic
ityl-1H-benznimidezol-5-yl

acid there is prepared [2-
pynmidin-d-yl]-amine [Intermediaie (28%]).

Step 3. A mixture of [2-{4-methoxy-phenyl)-eihy]]-[2-methoxy-6-(1-trityl- 1 H-benzoimidazol-5-yl
pyrimidin-4-yl]-amine [100 mg, 0.445 mmol, Intermediate {26}], DCM {5 mL}, trifiuoroaceiic acid (2
mL) and water (5%) is stimed at ambient temperature. The reaction mixtore j3 eoncentrated by rofary

evaporator to removs the solvenl. The residue js laken up in salumated sedipm bicarbopate solution and
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this solution is cxtracied with ethyl acetate. The extract is dried over magnesium sulfate, fillered and
comcentrated to provide a solid, which 35 subjecled o [lash column chromalography on silica gel
eluting with 5% MeOH in DCM to afford [6+1H-benzoimidazol-5-y1}-2-methoxy-pyrimidin-4-y1]-[2-
{(tmethoxy-phenyl)-ethyl]-amine [90 mg, 49%, Example 14(z}]. LCMS: Ry = 4.73 minntes, MS: 376
(MHH). IC3y =2.7 1M

{b) [6-1H-Benzoiriazol-5-y1-2-methoxy-pyrimidind -y1]-[2-{4-mcthoxy-phenvi-ethyl]-amine

By proczeding in e similar menner as above in BExemple 14(a) but () subsnituting 5-bromo-1-trityl-1H-
benzotriazole for 5-bromo-|-trityl-1H-benzoimidazole in Step | to obtain |-irityl-1H-benzotriazgl-5-
ylboronic  acid; (i} substihting 1-irityl-1H-beneotriazol-5-ylboronic  acid for  1-trityl-1H-
benzoimidazol-3-ylboronic acid in step 2 to obtain [2-{4-methoxy-phenyl}-ethyl}[2-methoxy-6-{1-
Irityl-1 H-benzotrazol-3-y|}-pyrimidn-4-yll-amine (13¢ mg, 0.21 mmol), (i) substifuting [2{4-
methency-phenyl-eihyl]-[2-methoxy-6-(1-trityl- 1 H-benzotriazo[-5-yl}Fpyrimidin-4-yl]-amine for [2-
(4-methoxy-phenyl}-ethyl]-[2-methoxy-6-(1-trityl-| H-benzoimidazal-5-yl)-pyrimidin-4-yl]-amine in
step 3, there is prepared {6-(1H-benzofriazgl-5-y1}2-methexy-pyrimidin-A-yll:[2-(4-methoxy-phemyl)
ethyl]-amine [25 mp, 32%, Example 14{b)]. LCMS: Ry = 5.65 minotcs, MS: 377 (M+-H). H NMR
[(CD3%S0%: 6 8.55 (1H, 5), 7 (2H, m), 7.58 (1H, ), 722 (?H, d, J= 92 Hz), 6.85 (2H, 4, /= 9.2 ),
675 (1H, ), 3.95 (3H, 5), 3.72 (3H, s), 3.55 {2H, m}, 2.8 {2H, t, /= 6.8 Hz).

{c) 6 [2-Methoxy-6-[2-{4-methoxy-phenyl)-ethvlaming]-pyrimjdin-4 -y|} -3H-henzooxazol-2-one
r::q’\/@/m"1
)

» Ao

By proceeding in a similar manner as abave [n Example 14(a} but (1} subsiituting 5-bromo-1-trityl-1,3-
dihydro-benzoimidazol-2-one for 5-broma-] -trityl-1H-benzoimidazole in Step 1 1o oblain 2-oxg-2.3-
dibydro-benzoaxazole-6- boronic_acid; (iii} substituting 2-oxc-2,3-dihydre-benzooxazole-5- boronic
acid for I-trityl-1H-benzoimidazol-5-ylboronic acid in step 2 to oblsin 6-{2-methowy-6-[2-(4-

i 3trityl-3H-b -2-ong; (iil) substituting 6-[2-
methoxy-6-[2-{4-methoxy-phenyl}-ethylemino]-pyrimidin-4-y1} -3-irityl-3E-benzooxazol-2-one ({52

axaznl
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mg) lor [2-(4msthoxy-phenyl}-ethyl]-[2-methoxy-6-{ | -irfityl-1 H-benzoimidnzol-5 -y pyrimidin-4-
yl]-amine I siep 3, and subjeciing the crude product o fiash column chromatography on silica gel
eluling with e mixture of EIOAcC and cyclohexone, there is prepared 6-{2-m -6-[2-[4-metho

hetyl lamino]-pyrimidin-4-v1}-3H-benzooxaznl 2-one 119 mg, 59%, Example 14{c}] LCMS:
Ry = 5.84 minutes, MS: 393 (M+H). "H NMR [(CD:):S0]: 5 11.8 (11, 5), 7.8 (1K, s5), 7.5 (I1H, 5),
7,18 (iIL s), 7.18 {2H, 4, 7= 9.2 Iz}, 6.35 (2H, d, J= 9.2 Hz), 6.6 (1EL s), 3.9 GH, s), 3.7 OH, s),
3,55 (2H, m), 2.8 (2H, t, /= 6.8 Hz). ICy = 7 1M

Example 15
{a) 3- [2-Meihoxy-6-[2{4-methaoxy-phenyll-ethylamine]-pyrimidin-4-v1}-phenol hydrochloride

To a solution of 3-{2-Methoxy-6-[2-{4-methoxy-phenyl}ethylamine]-pyrimidin-4-yl}-phengl [(.3g,
Example 35(p)] in EtOAc is added a saturated solution of hydrogen chloride in E1OA¢ (3mL) and the
msulting precipitate is filtered, and dried to afford 3-{2-melhoxy-6-[2(4 methoxy-phenyl}-
& ino]-pyrimidin-d-y]}-phenol chloride [(31 g, Exemple 15(a}] as e solid. LCMS: Ry =
2.55 minutes, MS: 352 (M41). "H NMR [{CD;);S0]: & 10.1 (1H, brs), 9.6 (IH, brs), 7.64-7.54 (1H,
m), 7.34 (1H, t, 7= 8.1 Hz), 7.21-7.12 (4H, m}), 7.02 (1H, d, J= 7.5 Hz), 6.85 (2H, d, 7~ 8.4 Hz), 6.67
(LEL ), 4.06 (3H. 5), 3.71 (3KL 9), 3.7-3.6 (2H, m), 2.85 (ZH, t, /= 7.2 Hz). ICgp = 0.1 nM

(b) 3- [6-[2-{2 4 dichloro-phenyl)-ethylamino] -henzoic acid

hydrachloride

HO

A suspension of 3-{&-[2-(2.4-dichlorc-phenyi)-elhylamino]-2-methoxy-pyrimidin-4-yl) -benzolc acid
[02 g, Example 35(w)] in DCM and MeOH is trealed with a sahrated solution of hydrogen chloride
in EtQAc (0.5 mL), and chromatographed on silica gel eluting with 10% MeOH in DCM to provide
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the product, which iz dissolved in acelonitrile / waier / h_yd;ruch]nnc acid, and lyophilized to give 3-{6-
-(2.4-dichloro-phenyl rill i

~henzoic acld

A solution of
geid [0.1 g, Example 20(b)] in DCM and MeOH is treated with 2 saturated solution of hydrogen
chioride in EtQAe (2 mL) and the mixtre is concentrated, dissolved in acetonitrile and water, and
lyophilized to afford 3- ~chloro-6-Nuey i

(VHH).

A solotion of 2—{3-{ﬁ-[2—{2,4—dInhlum—phen}r]]—eih}rlanﬁnu]—i—mﬂthoxy-p}'rimidin-d-}rl}—phenyl}i-
methyl-propianic acid [4.3g, 9.35 mmo!, Exomple 49(b)] in MeOH is reated with 1 M hydrooen
chloride in ether {18 mL}. The mixture is evaporated and the resnlting oil is dissolved in acatone (10

mL). Afler 2 minulss a solid precipitated, This = filtered gnrmg H&—I& 2-(2 4 Dichlora-pheny[}-

chloride [4.043 g,
7%, Example 15(d)] as a solid. LC/MS: Ry = 242 minutes, MS: 460 (MH+H). "HNMR. [(CD;),S0]: &
124 (1H, br s), 7.6 — 7.8 (7H, m), 6.6 (14, 5}, 4 (34, 5), 3.7 {2H, m), 3.02 (2H, m), 1.54 (6H, s). ICs;
=03oM
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Example 16
(2) [2-(3.4-Dimeihoxy-phenyl}-ethyl]-[63.4-dimethoxy-phenyl}-2-methylsul lznyl-pyrimidin-4-

1]-ammgine

l
Jffi s L
o W scn,  HN ocH, 1 A

! o TN OTaery

OCH,

= 3

Example 1 &E)

Step 1. A mixture of 4,6-dichioro-2-methylsulfany)-pyrimidine {1 g, 3.1 mmol, Intermediate (29)],
3 A-dimethoxy-phenylethylamioe [0.98 g, 5.4 mmol, Intermediate (30)], and sodium bicarbonate (0.86
g, 10 mmol) jn EtOH (5 mL) is heated 1o refloc. Afler stimring at §5°C for 4 hours the mixture is
diluted with waier and filtered. The solid is washed with water, and dried to afford {§-chloro-2-

methylsulfanyl-pyrimidin-4-yN-[2-(3 4-dimethoxy-phenvl}-ethyl]-emine [1.8 g, Intermediate {31]],
LCMS: Ry =3.25 minutes, MS: 340 (M+H). '

Step 2. By proceeding in a similar maoner to Example 35(c) above but substihrting commercially
available 3 d-dimethoxy-phenyl-baronic actd [intermediate (32)] for 2-methoxy-5-pyridyl-boronic
acid, #nd (6~chioro-2-methylsulfanyl-pyrimidin-4-y{)-[2-(3,4-dimethoxy-phenyD-ethyll-amina {0.57 g,
Tntermediais {31)] for (&-chloro-2-methoxy-pyrimidin-4-yl)-[2-{4-methoxy-phenyl}-ethyl]-amine, and
subjecting the crude reaction product to flash column chromatography on silica gel ehniog with 0%
EtDAc in heptane, there is prepared [2-{34-dimefhoxy-phen 11{6-{3.4-dimethoxy-phenyl}-2-
methylsulfanyl-pyrimidin-4-yl]-amine [(.73 g, Example 16(2)]. LCMS: Ry = 2.72 minutss, MS: 442
(M+H).

inidin-4-y1) -benzoic acid

) 3-[6-[243.4 Dimeth
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ocH,
fml/\/@:ﬂm{_'
HO 5C11,

By proceeding in a similar manoer o Example 16(a) sbove bot using commercialty available 3-
e —phenyl-boronic  acid, and (f-chlore-2-methylsulfanyl-pyrimidin-A-y1}-[2-(3,4-dimethoxy-
phenyD-ethyl]-amine (0.57 g} in Step 2, and exwacting the reaction mixture {adjusted to pH 2} with
ElQAc Tallowed by evaporation of the organic exiract, thers is prepared 3-{6-[2-(3.4-dimethoxy-

' it acid [0.42 g, Example 16(b)]. LCMS:

Rr=2.75 minutes, MS: 426 (M+H). ICyp = 243 1M

() [244Methoxy-phenyl}-ethyl |- 6+{3-meihoxy-phenyl} 2-methylsulfanyl-pyrimidin-4-yl]-amine

e
JIN

T

CH,O ]_,,.-

s,

By procesdmg in a similar manner to Example 16(z) above bot (i) subsiihring 4-methoxy-
phenylethylamine for 3,4-dimethoxy-phenylethylaming, im Step |, 1o obtain (6-chlom-2-

lsulfanyl-pyrimidin-4-y1}-[2-(4-methoxy-phenyl)-ethvl]-amipe [3 g MS: 310 (M+)] and (i)
substituting the {6-chloro-2-methy!sulfaayl-pyrimidin-4-y1}-[2-(4-methoxy-phenyl}-ethyl-amine (1 g),
for {6-chloro-2-methoxy-pyrimidin-4-yl}-[2-(4-methoxy-phenyl)-ethyl]-amine, and substituting 3-
methoxy-phenyl-boronic acid for 2-methoxy-5-pyridyl-boronic acid, in Step 2, and subjectmg the
crude product o shori-path silica chromalogaphy eluliog wilh Glh}’l acetate, there is prepared [2-{4-
(15 g

Example 16{c)]. MS: 332 (M+H).

Example 17
{8) [2-(3,4-Dimethoxy-phenyl-ethyl]-[6-(3.4-dimethoxy-phenyl}-2-isopropoxy-pyrimidin-4-yl]-

Emine



14

15

20

-112-

" o
N . -
T
N - Y
a0 LA cxo Aoz
CHO i
Exreple 1602} (33
Asp 2
o
1 O,
! s
b 'J)\U[‘.Hﬁ}l]
cH,o
Exrmple 17(m)

Step 1. A solution of [2-(3,4-dimethoxy-phenyl)-ethyl[-{6-(3,4-dimethoxy-phenyl)-2-methylsulfanyl-
pyrimidin-4-yI]-amive [0.73 g, 1.68 mmol, Example 16(a)] in DCM (12 mL) ia treafed wilh 3-
chloropercaybenzoic acid (70%, 0.9 g, 3.6 mmol). Afier 3 hourz at 20°C, the mixture is quenched with
1 M zodinm hydroxide solution (10 mE), and extracted éwice with DCM (50 mL). The combined
extracts are dried over magnesivm sulfafe, filtered, concenbrated, aud the residue subjected to
chromatography on silica gel eluting with 70% EtOAc in heptane lo afford [24(3.4-dimethoxy-

h 11-[6-(3. 4 dimethoxy-pheny[)-2-methanegul fonyl-pyrimijd] -amine [0.51 z ©&1%,
Intermediate (33)]. LCMS: Ry = 2.97 minules, MS: 474 M+

-Ste.p S22 A sohtion of [2-(3,4-dimethogy-phenyl)ethyl)-[6-(3,4-dincthoxy-phenyl)-2-

methanesulfonyl-pyrimidin4-yl]-amine [200 mg, 0.42 mmol, Intenmediate (33)], and isoprepyl
glcohol (1 mL) in NN -dimethylformamide (2 L) al 0°C is treated with sodinm hydride (60%, 102
mg, 12.7 nunol), After 1 hour at 20°C, the mixhure i concentrated, and cxtracled twice with EtDAc
{50 mL). The combined extracts are washed twice with water, dried over magnesium sulfate, flfered,
and concenirated. The residus is subjected to chromatography on silica gel eluting with 60%% EtQAe
In heptane to afford [2-(3.4-dimethony-phenyl)-sthyl]-[6-(3 4-dimethoxy phenyl)-2-isopropoxy-
pyrimidin-4-vl}-amine [0.15 g, 79%, Example 17(z)] LCMS: Ry = 2.57 minutes, MS: 454 (M+H). 'H
NMR. (300 MHz, CDCLy) 5 7.64 (1H, d, F=2.1 ), 7.55 (1L dd, /= 8.4, 2.4 Hz), 6,91 (1H,d, /=24
Bi), 6.86-6.76 (3H, m}, 6.3 {1H, ), 5.43-5.34 (1H, m), 4.83 {1H, brs), 3.9 (3H, 5), 3.95 (3K, 5), 1.39
(IH, 5), 3.75-3.65 (2H, m), 2.91 (ZH, t, J= 6.9 Hz) 1.45 (6H, d, 7= 6 Hz). IC5 = 6728 1M
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P

CH,O

By proceeding In a similar mamner o Example 17{a) above but substitoting EtOH {for isopropyl

alcohol and 1,2-dimethoxyethane [or NN -dimethylformamide in Step 2, and scbjecting the crude

product 10 o shori-path silica gel filtmtion, there is prepared [63.4-dimeihoxy-phenyl}-2-gthoxy-
imidig-d-v[]-[2<3 4-dimelhoxy-pheny! 1]-amine [54 mg, Example 17(b}l. LCMS: By = 262

mioies, MS: 440 {M+H), ICy; = 655 M

Example 18
~Eiyl-63 -metho

Emmmple 16¢c)

Step 2

Fxample 18
Step 1. A soltion of [2{4-methoxy-phenyiiethyl}-[6-(3-methory-pheny!)-2-metinlsulfanyl-
pyrimidin-d-yi]-amine [1.5 g, 3.9 mmol, Exemple 16(c}] in DCM (30 mi} iz treated with 3-
chloroperoxybenzoic acid (70%, 2.1 g, 8.6 mmol). After 3 hours at 20°C, the mixfure is fikered
through basic alumina eluting with ethyl acelate, and the solution is concentraled The residue is
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subjected Lo chromatography on silica gel elting with 50% EiOAc m heptene o afford [2-
methanesulionyl-6-{3-methoxy-phenyl}pyrimidin-4-y1]-[2-{4-methoxy-phenyl}ethy![-amine [ g
62%, Intermediate (34)] MS: 414 (M+H).

Step 2. A soluwtion of [2-methanesullonyl-6-(3-meihooy-phenyt)-pyrimidin-4-y1]-[2-{4-methoxy-
phenyl)-sthyl]-amine [(.14 g, 0.34 mmel, Infermediais (34)] in THF (5 mL} is trealed with 2 1 M
salution of ethyl mopneasium bromide (5 ml, 5 mmol) at —350°C. The reacton mixtere is allowed io
wann to room lemperature over 2 hours the treated with MeQOH (0.5 ml), concentrated, and
partitioned botween E1QAe and water, The aqueous phase is farther extracied with ethy] acctate. The
residue is subjected lo chromatography on silica gel eluting with 40% EtOAc in heptane to afford [2-
elhyl-6-(3-methoxy- I}-pydimidin-4-yI]-[2-{4-melhoxy-phenyl []-aminz [$9 mg, 72%,

diamine hydmchloride

e

|
e ™ ma

2
CH,
A zohiion of [2-methenesulfonyl-6-(3-methoor-phenyDmyrimidin-4-yI]-[2-{4-methoxy-phenyl)-
cihyl]-amme [200 mg, 0.42 mmel, Intermediate (34) prepared a3 in Example 18, sftep 1] m a ZM
salution aof dimethylamine ic MeQOH (2 mL, 4 mmol) is beated to 15¢°C for 20 minutes in a
Microwave. The mixture is concentraled, and the residue is snbjecled to chromatography on silica gel
elutimg with 70% EOQAc in hepiane lo afford &(3-methoxy-phenyl} N*4%.[2-{4-melhoxy-phenyl
ethyl]- N*2+.N*2*-dimethyl-pyrimidine-2 4-diamine, which is treated with a sohrtion of soturated
hydrogen chioride in E1QAc (1 mL), The resulting precipilate is filtered and dried to afford §-03-
imidine-2.4-diamina
hydrochjeride [0.11 g, 70%, Bxample 19] 25 a sclid LCMS: Ry = 2.85 minutes, MS: 379 (M+H). 'H
NMR (300 MHz, CI,OD) § 746 {(1H, t, J = 8.1 Hz), 7.26-7.1 (5H, m), 6.83 (2H, 4, J= 8.1 Hz), 627
(1H, s), 4.85 (1H, brs), 3.87 (3H, ), 3.74 (3H, £), 371 (2H, 1, J=72 Hz), 328 (6H, 5), 2.89 2H, t, J=
7.2 Hz). IC5p = 4652 oM

Exemple 20
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(a) 2-Fluoro-3-{2-methoxy-6-[2-{4-methoxy-phenyl)-cthvlamino]-pyrimidin-4-vI} -benzoic acid
el
1
O T
] o
HO GeH,
F
A soluion of 2-Mugro-5-{2-methoxy-6-12{4-rmethaxy-phenyl}-ethylaminc]-pyrimidin=4-y[} -

benzaldehyde [120 mg, 0.31 mmol, Example 35(}] and 2-methyl-2-butene (2.53 ml, 28 mmal) in -
butanol {4mL) and THF (2 mL), is treated with a soldion of sodium dihydropen phosphate
monohydrate (303 mg, 2.2 mmol) and sodlvm chiorite (0.28 g, 3.2 mmol) in waler {2 ml) at room
temperate, After 15 hours e1 20°C, the mixtare is concentraled and diluted with water. The mixhire is
adjusted (o pH 3 and the resuliing solid is filtered and dried to afford 2-Nugyg-5-{2-meth (244

imidin-4-y[}-benzoic acid. [118 mg, 96%, Example 20{z)]. LCMS:
By =2.38 mimirtes, MB5: 398 (M+H). ICs; = 0.4 o

(b} -{6-[2-{2Chloro-6-flnom-phenyi)-cthylaming]-2-me thoxy-pyrimidin-4-v1] -benzolc ecid

By proceeding in a sboila manper lo Example 20a} above bu! substituting 3-{6-[2-(2-chlorc-6-
fluoro-phenyl)-ethylaminn]-2-methoxy-pyrimidin-4-y1} -benzaldehyde [Bxample 35(v)] for 2-fluoro-5-
{2-methoxy-6-[2{4-methoxy-phenyl)-ethylemirc]-pyrimidin-4-y1] -benzaldchyde, there is prepared 3-
{6-]2-{2-chloro-6-fluoro-phenyl}-ethylamin ic acj.

HO OCH,

CH,0
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By proceeding in a similar manner lo Fxample 20{a) above but substitrting 2-methoxy-5-{2-melhoxy-
6-[2-(4-methoxy-phenyl)-ethylaraino]-pyrimidin-4-y13 -benzaldehyde [120 mg, Example 35(y}] for 2-
fluoro-5-{2-melhoxy-6-[2-{4methoxy-phenyl}-ethylemino]-pyrimidin-4-y1}-benznldehyde, there is
prepared  Z-methoxy-5-[2-mcthoxy-§-[2-(4-methoxy- 1 lamino]-pyrimidin-4-1}-bewenic
acid [150 mg, Example 20(c)]. LCMS: Ry =222 minutes, MS: 410 (M+H).

A solution of [2-metheory-(6-pyridin-3-yl}Fpyrimidin-4-y1]-[2-(4-methoxy-phenyl}-ethyl]-amine [0.24
g, 0.71 mmol, Example 35()7 in DICM (10 mL) is treated with 3-chloroperoxybenzoic acid (70%, 021
g, 0.85 mmol). After 15 hours at 20°C, the mixture is quenched with 2 M sodium hydroxide solufion
(10 mL), and exiracted twice with DCM (50 mE). The combined exiracts are dried over magnesivm
sullate, fttered, concentraled, and subjected fo chromatography on silica gel eluting with 5% MeOH
in DCM 1o afford 12-methoxy-§-(1-oxy-pyridin-3-yI}-pyrimidin-4-vl]-[2-{4-melhoxy-phemyl}-ethyl]-
amine [0.14 g, 56%, Example 21{a)] LCMS: Ry =269 mirutes, MS: 353 (M+H), [Csp= 149 oM

{b} 2-{2 7 Diflnore-benzo ioxol-5-y1}-ethyl]-f2-methoxy-G-(1-oxy-pyridin-3-yl}-pyrimidin-

4-vyl]-amine

By proceeding in a similar manner to Example 2l(e) but substituting [2-(2,2-di{luoro-
benzo[ 1,3 dioxal-5-v1)-eihyl]-(2-methoxy-6-pyridin-3-yl-pyrimidin-4-yl)-amine [21 mg, 0.0544 mmol,
see cxample 46(b)] for [2-(4-methoxy-phenyl}-ethyl]-(2-methoxy-6-pyridin-3-yl-pyrimidin-4-yI}-
amine with chlorpform as solvent and subjecting the product to silica gel chromalogrmphy  eluting
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with 0 - 10% MeOH In DCM, ihere is prepared 2.2-diflug 1.3 Tdioxal-5-yl}athyl]-[2-
methoxy-6-(1-oxy-pyridin-3-yi)-pyrimjdio-4-vl]-amine [20 mg, Example 21(b}] as a solid. LG/MS: Ry
= 2.85 minutes, M5: 403 (M+H). 'H NMR (300 MHz, CDCIy): 5 $.8 (1H, s), 8.2 (1H, m), 7.84 (1H,
m), 7.34 (18, m), 6.86 — 7 (3H, m}, 6.36 (1, 5), 5.36 (1H, br m), 3.99 (34, s}, 3.69 (21, m), 2.96 (2H,
m). [Csp=2155 nM

Example 22
{a} 2-03-[2-Methoxy-6-[2-{4-methoxy-phenyl

propionic acid ethyl ester

- 5

A mixture of 3-[2-melhoxy-6-[2-(4-methoxy-phenyl)-etirylaming]-pyrimidin-4-yl}-phenol (400 mpg,
L.14 mmol, Example 35(p)], Cs2C0; (1.7 g, 3.41 mmol), and ethy! 2-bromo-2-methylpropionate (0.5
ml, 3.4]1 mmol) in N.N-dimethylformamide {4 mL) is heated te 60°C for 15 hours. The reaction
mbxhrre i3 diluted with water, and extracied with ethyl acetate, The extracts are dried over megnesiom
sulfate, fillered and concentraled The residue is subjected to clrumatography on silica gel euting
with 308 ElOQAC in heplzne 1o afford 24{3-{2-meihoxy-6[2-{4 methoxy-phen

iopic acid ethyl ester [0.33 g, 629, Example 22(a)]. LOMS:

OCH,

Ry =295 minutes, MS: 466 (M+), [Cxp = 60 nii

By praceeding in a sunilar mapner to Example 22(a) but substituting methyl bromoacetate for ethyl 2-
brome-2-methylpropionate, and carrying out the reaction af raom temperature, there is prepared (3-{2-



10

15

20

25

-118-

By proceeding in a similar manner to Bxample 22(z) bul substituting methyl bromoacetale for ethyl 2-
bromo-2-methylpropionate, and substituting 3-{6-[2-(2,4-dichloro-pheny!)-ethylamino]-2-methoxy-
pyrimidin-4-yl}-phenol [Example 35()] for 3-{2-methoxy-6-[2{4-methoxy-phenyl)-ethy [aminc]-
pyrimidin4-yl) phenol, and camrying out the reaction at mom temperature, thers i prepared (3-{6-[2-

4-dichloro-phe ino]-2-melh imidin-4-yl{}-phen acetic asid methyl ester [430
mg, Example 22{c)]. LCMS: Ry =2.83 minules, MS: 462 (M+H). ICs = 0.6 oM

@ ] imidio=4-
pyridin-1-yl}-acetic acid methyl ester

o <l
]
CH_-.G\“/\ e e oCH,
DG o

By proceading in a similar manner to Example 22(a} but substituting methyl bromoacelate for ethyl 2-
bromo-2-melbylpropicnate, and substinling  5-{6-[2-{2-chloro-6~fluoro-phenyl)-ethylamino]-2-
methaxy-pyrimidin-4-¥1}-1H-pyridin-2-one [Example 32] for 3-(2-methoxy-6-[2-(4-methoxy-phenyl}-
ethylamino]-pyrimidin-4-y]) -phenol, and carrying ont (he reaction at room temperafure, there is
prepared -[2-chloro-&-fluora-phenyl img]

pyridin-1-yI}-acetic acid meibyl ester [400 mg, Example 22{d)}. LCMS: R = 2.89 minutes, M3: 447
(W-AH). ICs5 = 14 oM

(& - [&- ic h ethylamino]-2-methoxy-pyrimidin-4-y1} -phenoxy)-acstoniirile
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By proceeding in a similar menner fo Example 22{a} but using bromeacetonitrile {(3.11 mL, 1.5 mmal)
and 3-{6-[2-(2,4-dichloro-phenyl}-ethylamino]-2-methoxy-pyrimidin-4-y1}-phenol (400 mg, 1.02
mmol, Example 35(i}], Cs;CCh (0.98 g, 3 mmol) and N,N’-dimethyiformamide (2 mL) and camying
qut the remction al wom lemperahire there is prepared {3- ichloro-phemyl laminp]-2-
melhoxy-pyrimidin-4-yl} -phenoxy}aceloniirile [Example 22{(e)]. MS: 429 (M-+H). ICsp = 0.4 oM

(f (3-[6-[2-(3-chlore-6-flyoro-phenyl} ethylamino]-2-metheoy-pyrimidin-4-vl } -phenoxy)-

acetondirile

By proceeding in a similar manner to Exemple 22(a) but uzing bromoacetonitrile (0.11 mL, 1.5 mmaol)
and  3-{5-[2-(2-chlore-6-HAuoro-phenyl)-ethylamino}-2-methoxy-pyTimidin-4-y1}-phencl  [300 mg,
Example 46(e}], Cs,COs; {0.785 g) and NMN'-dimethylformamide (2.7 ml) and caoymg out lhe

reaction at room tempersture there is prepared [(3-{6-[2{2 chloro6-finoro-phenyll-gthylamine]-2-
metho tmidin-4-y1) - nitrile [300 mg Example 22(0] as a solid. LCAMS: 413
(VD).

A solution of 2+{3-{2-methoxy-6-{2-{¢-methoxy-phenyl)-ethylemino]-pyrim idin-4-y1} -phenaxy)-2-
methyl-propionic acid ethyl ester [330 mg, 0.7 mmol, Example 22(a)] in a 2M solvtion of sodivm
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hydroxide {5 ml., 10 mmol) iv MeOH (4 wl), THF {2 mL} and water (4 mL) is heated to 60°C for 30
minutes. After an additional 5 hours at room temperature, the mixtire is concentrated, and diloted with
wiler and ethy] acetate. The solution is acidified with dihile hydrochloric acid to pH, 2.0, and extracted
with ethyl acatale. The extracis are dried over mapnesivm sulfate, filered, and concentraied e aford

imidin-4-v!}-phenaoxy)-2-methy]-
acid [021 g, 72%, Example 23(a)]. LCMS: Ry =247 minutes, MS: 438 (MHH).

() (3- [2-Methoxy-6-[2-(4-methoxy-phenyl}-ethylamino]-pyrimidin-4-y1} -phencxy)-acetic acid

By prceeding in a similar manner to Example 23(s) but substinting (3- (2-methoxy-6-[2-(4-methoxy-
phenyl}-ethylaminc]-pyrimidin-4-y1}-phenoxy)-aceiic acid methy] ester [Example 22(b)] for 2-(3-{2-
methoxy-6-[2-{4-methexy-pheayl}-elhylamino]-pyrimidin-4-yl) -phenoxy}-2-methyl-propionic  acid
ethyl ester, and carrying out (he reaction at room temperature, there is prepared (5-{2-m

melhoxy-phemyl lamino]-pyrimidin-4-yl)-phenoxylacefic acid [297 mg, Exampls 23(b)].
LCMS: Rp=2.22 minutes, MS: 410 (M+E).

)] {5-{6-[2-(2-Chloro-6-fluoro-phenyl}-ethylamino]-2-methoxy-pyrimidin-4-v/]-2-oxo-2H-

jdin-1-v] ic acid

By procesding in a similar menner to Example 23(g) bul substitutmg (5-[6-]2-(2chloro-6-fluorc-
phenyl-ethylammo-2-methoxy-pyrimidin-4-yl}-2-oxe-ZH-pynidin-1-yl)-acefic  acid methyl ester
[Exomple 22{d)] fr 2<31-{2-methoxy-6-[2<{4-methoxy-phenylethylamino]-pyrimidin-4-y]}-
phenoxy)-2-melbyl-propionic acid ethyl ester, and carrying out Lhe reaction at room temperere, here
is prepared  (5-[6-[2-{2-chloro-6-flugro-phenyl)-ethylomino]-2-methaxy-pyrimidin-4-yl}-2-pxo-2H-
pyridin-]1-yl}-acetic acid (79 mg, Example 23(2)]. L.CMS: Ry = 2 28 mimnfes, M3: 433 (M+H). ICx =
0.3 aM
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(d} 23-16-12-{2.4-Dichloro-pheny!j-ethylamino]-2-methoxy-pyrimidin4-yl) -phenoxy}2-

methyl-propionic acid

By proceeding in a similar manner vo Example 23(a) bul substituting 2-{3- [6-[2{2 4-dichloro-phenyl)}-
elhylaminea]-2-methoxy-pyrimidin-4-y1}-phenoxy}-2-methyl-propicnic acid ethyi ester [410 mg, .81
mmol, Example 42] for 2-{3-[2-methoxy-6-[2-{d-methoxy-phenyl}-eihylamino]-pydmidin-g-yl] -
phencxy}-2-methyl-proplonic ecid ethyl ester there is prepared 2{3-46-[2+(2.4-dichloro-phenyll

ethylamino)-2-methoxy-pyrimidin-4-y1} -phenoxy)-2-methyl-propionic acid [386 mp, 100%, Example
23(d) as a solid. LCMS: Ry = 2.63 minuies, MS: 476 (M+H).

(2 2-Chlorg-5-§{ 2-methoxy-6-[2-{4-metboxy-phenyl)-ethylammo]-pyrimidin-4-yl}-bepzoic_ acid
hydrochloride salt

A solution of 2-chlor-5-[2-methoxy-6-[2-(4-meihoxy-phenyl)-ethylamine]-pyrimidin-4-yl}-benznic
ecid ethyl ester [120 mg, 0.27 mmal, Example 35(2)] and sodinm hydroxide {2 ml, 4 mmol, Z) in
MMeOH (B mL) and waler (2 mL) is stimed for 15 hours al 60°C. The mixfore iz concentreted, and
diluled with water and ethyl acetate. The mixture is aeidified with dilule hydrochlorie acid o pH, 3,
and exiracled with ethyl acelate, The combined extracts are dricd over magnegivm sullate, fliered, and
cancenirated. The residue Is treated with setirated hydrogen chloride  EIOAc and concentrated to
afford 2-chloro-5-{2-mefhoxy-6-[2-{4-methoxy-phenyl}ethylamino]-pyrimidin-4-yl}-benzoic __acid
hydrochloride salt [101 mg, 2%, Example 23(g)]. LCMS: Ry =247 mimtes, MS: 414 (M+H).

Example 24
{2) [2-{4-Methoxy-pheny!i-elhy]]-{2-methoxy-6-[3 -{1H-letrazgl-5-y[}-pheny!]-pyrimidin-4-¥1) -

aming
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A solution of 3-{2-methoxy-6-[2{d-methoxy-phenyl}-chylamino]-pyrimidin-4-y1] -benzonitrile [0.12
g, 0.33 mmol, Example 35(f)], trimethylsilylaxdide (0.22 mL, 1.65 mmol) and dibutyltinoxids {41 meg,
0.16 mmol) in toluene (5 mL) is heated to 95°C for § hovrs. The reaction mixture is concentrated, and
partitioned between water and cthyl acetale. The equeocus phase solution is acidified with dilute
hydrochloric z¢id to pH, 3.0, and extracted wilh ethy] acelate. The exiracts are dried over magfesinm
sulfiate, filtered end concentraled. The residue is subjected to chromatography on silica gel eluting

with 5% MeQFH in DCM to afford [24(4-methoxy-phenyl -{2-metho 3-(1H-te -5-y1
enyll-pyrimidr 1}-amine [60 mg, 45%, BExample 24{a)}. LCMS: Ry = 2.65 minutes, M3: 404

(MAH).

(b)

4v1}-amme hydrochlonde

E‘Z:{

By proceeding in a simflar manner to Example 24(2) above but substituting, {3- (2-meihoxy-6-[2-{4-
methoxy-phenyl)-ethylamino]-pyrimidin-4-y1) -phemyl}-acetonitrile  [Bxample 35(s)] for 3-(2-

yl}-amine hydrochloride (134 mg, Bxample 24(h)]. LCMS: Ry = 2.62 minnies, MS: 418 (M+H). 'H
NMR [300 MHz, (CD;)507: 5 9.65 (1H, brs), 7.7-7.5 {4H, m), 7.2 (2H, d, J = § 4 Hz), 6,67 ZH,d, S
= §.4 Hz), 6.68 (1H, ), 44 (2H, s), 4.08 (3H, s}, 3.71 (3H, ), 3.6 (2H, m), 2.85 (2H, t, J=T72 Hz).
ICsp= 0.1 oM
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By proceading in 2 similar manner to Example 24(a) ebove bt substituting 2-methoxy-5- {2-melhoxy-
5-[2-(4-methoxy-phenyl)}-eihylamina]-pyrimidin-4-y!) -benzonitrile [Example 551 for 3-(2-methoxy-6-
[2-{4-methoxy-pheayl}-ethylaming]-pyrimidin-4-yi)-benzonitrile, ithere is prepared [2-methoxy-6-T4-
-3-{1H-tetrazol-5- -pyrimidin-4-yl}-[2{4-meihoxy-phenyl} ethyll-eming [3!0 mg,
Example 24(c)]. LCMS: Ry = 2.43 minules, M5: 434 (M+H). ICse= 0.5 nM

Example 25
(a)
methanemlfonamide
/\/g/ccg J
| T
CH.50 o
H,S0, y ocn,

A solufien of 3-{2-methexy-6-[2-(4-methoxy-phenyl}-ethylamina]-pyrimidm-4-yl}-benzoic acid [100
mg. 0.26 mmol, Example 35(a)], methanesulfonamide (38 mg, 0.4 mmal), and dimethyl-pyridin-4-y1-
amine (64 mg, 0.53 mmol) in DCM (5 ml) is teated wilh I-(3-dimethylaminopropyl)-3-
ethylearbodiimide hydrochloride {101 mg, 0.53 mmol). After 8 hours at 20°C, the mixture is dilvied
with water, acidified (pH2 with ciiric acid), and extracted with DCM. The cxivacts are dried over
magnesivm sulfafe, filtered and concenirated. The residue is subjected to chromatography on silica el
elwting with 1020 MeOH in D'CM to afford NA3-[2-mefthaxy-6-[2 ethoxy-phenyi leming]-
pyrimidin-4-v1}-benzayl} meihanesulfopamide [53 mg, 45%, Example 25(z)]. LCMS: Ry = 235
minutes, MS: 457 (M+H). "H NMR (300 MHz, CDCL) § 8.3 (1EL s). 8.08 (1H, brs), 7.9 (IH,d,7=4.8
Hz), 734 (11, brs), 7.12 (ZH, d, J=9.4 Hz), 5.82 (2H, d. /= 8.4 Hz), 6.46 {1H, brs), & (1H, brs), 3.91
(3H, 5), 3.76 (3H, 5), 3.61 {2H, brs), 131 (3H, 5), 2.86 (ZH, 1, J= 6.9 Hz).
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(H) 3-{6-[2-43.4-Dimethogy-phen laming]-2-methoxy-pyrimidig-d-yl} - N-{2-pyrolidin-1-
l-ethyl ide

A solution of 3-(6-[2-(3,4-dimethory-phenyl}-ethylammo]-2-methoxy-pyrimidin-4-yi}-benzoic acid
[0.15 mmol, Example 35{k)], hydroxybenzotriazole (41 mg, 0.3 mmol), 1-{3-dimefhylamincpropyl)-3-
elhyleabodiimide hydrachloride (58 mg, 0.3 mmol), N-(2-amincethyl)pyrrolidine (38 pl., 0.3 mmal)
and N, N-diisopropylethylamine {105 pl, 0.6 mmol} in DCM (3 mL} is stirred al amblent temperature
under & nilrogen atmosphere for 18 hours. The reaction is poured into water (20 mL} and exiracted
twice with ELOAr (25 mL). The organic oxiracls are combined and dized ever magnesium sulfate,
Altered and concentrated by motery ovaporator, The resufimp solid is subjested to flash column
chromategraphy oo silica gel eluting with 10 to 0% Et(Ac in heptane gradient lo afford 3-{6-[2-

{3.2-dimefhoxy-phenyl}-ethylamino]-2-met hoxy-pyrmidin-d-y1}-N-(2-pyrrolidin-] -y[-ethy|}-
begzamide j18 mg, 24%, Example 25(b)]. LCMS%: Ry=2.] mimites, M3: 506 {MHH). ICsp = 30 nd]

Example 26

(2) 2-Fluoro-5-{2-methoxy-6- c -phenyl famino imidi -benzaldehyde

Example 350) Erammple 26(8)

A  mixiure of  2-flvoro-5-(2-methoxy-6-[2-{4-methowy-pheny])-ethylamino]pyrimidin-4-y1}-
benzaldeliyde [700 mp, 1.84 mmol, Example 35(3)], sodium acefate (25 g 184 mmeol) and
hydroxylamine hydrochloride (1.3 g, 15.4 mmol} in EtOH (25%, 20 mlL) is stirred for 20 hours at
20°C, The rescton mixture is concentroted, diluted with water, and extracied wilh ethyl acetale. The
extructs are dried over magmesivm sulfais, filtered throngh 2 plug of silica, and concentraled to afford
2-flupm-5-{2-m —6-[2-{4-methoxy-pheny] [aming]-pyrimidin-d-y] dehyde  oxime
[0.86 g, Example 26]. LCMS: Ry =253 minues, MS: 397 (MHH). IC5 =4.5 oM
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imidin-4-vl}-benzaldehyde oxime

Ry proceeding in & similar manner to Example 26(a) above but: (i} substituting 3- {2-methoxy-&[2-(4-
methoxy-phenyl)-ethylaminc)-pyrimidin-4-yl} -benzaldehyde [25 me, Example 35(u]], for 2-[lucro-5-
{E—meihnxy—é—[2—(4—m=lhuxy-pheuy])—eth},f]mninu]—p}rrimidin-*l-yl}—henzaldshyda and carrying out the
reaction for 6 hours at 20°C there is prepared 3-{2-methoxy-6-[2-(4- oxy-phenyl laming}-

imidin-4-y1}-benzaldehyde oxime [15.2 mg. 58%, Example 26(h)]. LCMS: Ry = 2,27 minules, M53:

179 (MHH).

©

By proceeding i & similar manner to Bxample 26(2) above but substitnting 2-methoxy-5- (2-methoxy-
6-[2-{4-methoxy-phenyl)-ethylamine]-pyrimidin-4-yl}-benzaldelryde [510 mg, Extample 35(y)] for 2-
ﬂuom—5—{}mﬂlhm-ﬁ-[2—(4—malhuxjf-phen}rl)—ailylamjno]-p}rrimidin-#-jrl}—hmza]dah}fda and
carryiog out the reaction at 20°C for 15 hours, there is prepared 2-methaxy-5-{2- elhoxy-6-T2{4-
ime [0.54 g, 100%, Example 26{c)i.

(d)
carbaldehyde oxime
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By proceeding in a similar manner te Example 26(a) above bui substituling, 3-{2-methoxy-6-{2-(4-
methoxy-phenyi)ethylamino}-pyrimidin-4-yl}-thiophene-2-carbaldehyde [105 mg, Example 35(1)] for
2~fluoro-3- {Z—methu:qr-ﬁ—[2{4—methnxy-phenyi)—eth}f]mi]m]-p}ﬁmidin+ylj-br:nznldahyda, carrying
oul the reaction at reflinx and subjecting the reaction product to chromalography loading with EtDAc
and flushed with 2M Ammonia in methanol, there is prepared 3-{2-methoxy-6-[2-{4-methoxy-
ime [45 mg, 41%, Example 26(d)].

By proceeding in a similar manner 1o Bxample 26(a) above but substituting 1-{5{2-methoy-6-[2-{4-
methoxy-phenyi)-ethylamino]-pyrimidin-4-yl}-thiophen-2-yi)-ethancne [Exemple 35{m)] for 2-flooro-
5—{2~rncﬂmxy~ﬁ-[2-{d-mcﬂmxy-phmyl)—e:ﬁxylaminn]-pyrimidh—d—yl}-benzaldchyda and carying ot
the reaction at reflux for 4 hours there is prepared 1-(5-{2-methoxy-6-{2-(4-metho

efirylominal-pyrimidin-4-y13-thiophen-2-y1)-ethanone gxime [88 mg, §5%, Example 26(e)]. LCMS:

Rr=17.77 minutes. MS; 399 (M+H). ICs = 0.8 oM
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By proceeding in a similar manner to Example 26(a) above but substituting 5-{2-methoxy-6-{2-(4-
methoxy-phenyl)-ethylaminal-pyrimidin-4-y1) -thiophene-2-carbaldehyde [200 mg, Example E{b)] lor
2-fluoro-5-{2-methoxy-6-[ 2-(4-methoxy-phenyl}-ethylamino]-pyrimidin-4-y1} -benzaldehyde, carrying
out the reaction at reflux for 2 heurs and subjecting Lhe reaction preduct lo chromatogrephy on silica
gel eluting with 2 mbaure of ElOAc and cyelohexane there is prepared 5-{2-methoxy-6-[3-(4-

methoxy-phenyl}-cthylamine]-pyrimidin-4-y|}-thiophene-2-carbaldchyde oxime (121 mg, 58%,

Example 26(F). LCMS: Ry =72 minutes. M5: 385 (MHH).

Example 26 E le 27

A  mixiore of  2-flvore-5-{2-methoxy-6-[2-(4-methoxy-phenyl}-ethylamino]-pyrinidin-3-yi}~
benzaldchyde oxime [860 mg, Example 26{)] in acetic acid (10 mL) is treated with zine powder (0.6
g 9.2 mmel). After 1 hour at 20°C, the reaction mixture is fitered through Celile, concentraled,
dilutesd with 1 M sodium hydroxide soluiton, and extracled wilh ethyl acetate. The extracts are dried
over magoesium sulfate, fillered, sand subjested to chromatography on silice gel eluting with 10%
MeOH in DCM to provide the free basc, which is trealed with satumated FCI in EiQAc afford [6-(3-

methpxy-acetamide hydrochloride
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A solution of [6-{3-aminomelbyl-4-flooro-phenyl)  2-methoxy-pyrimidin-4-yl)-[2-(4-methoxy-
premyl)-elbyll-amine [200 mg, 0.52 mmael, see example 27] and iriethylamine (264 mg, 2.61 mmol) in
DCM (5 mL}) is treated with methoxyacety] chicride (114 mg, 1.1 mmol} at 0°C_ Afler 15 hours at 4°C
in @ reftigerator, the mixture is quenched with water (10 mL} filtered through Chem-Elut. The Alerain
is concentrated, and subjected to chromalography on silica gel eluting with 10% MeOH in TCM to
Eive N+{2-fluoro-5- (2-methexy-6-[2-(4-methoxy-phenyl apino]-pyrimidin-4-yl}-

methoxy-agetamide, which is trealed with saturated solution of hydrogen chloride in EtOAc fallowed
by lyophilizaion 1o afford N-(2-Fluoro-5-{2-methoxy-6[2-(4-methoxy-phenyl lamine]-

imidin-4-¥1}-benzyl-2-m eelamide byvd oride [190 mg, 74%, Exemple 28] LCM3: By
=12.35 minoles, MS: 455 (MFH), ICyp =9 oM

£5)]
I
I -
CHy -
Step 2 + ocH,
e
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Step |. To a solution of (4-methoxy-phenyl}-zcelonitrile [5 g, 34 mmolj in THF (40 mL), is added a
1.5 M solution of lithium diisopropylamide in cyclohexans (36 mL, 54 mmol) at -78°C. Adler 2 hours
at -73°C, methyl iodide (3.4 g. 54 mmol) is edded, and the mixture is allowsd 1o warm to room
temperature over 3 hovrs. Afler additional 12 howrs at 20°C, e mixture is diluied with aqueons
ammanium chloride solution, and extracted with athyl acetate. The extracts are dried over magnesium
sulfalg, fillered and concentraled. The residue is subjected to chromatopraphy on silica gel ¢luting
with 40% EtOAc in heptane lo afford a mixtore of 2{(4-ethoxy-phenyl)-propicaitrile end 2-{4-
methgxy-phenyl}2-melhyl-propioniirile. To above mixture (3 £) in THF {20 mL) Is add a 2 M solution
of lithiumy aluminum hydride (35 mL, 7¢ mmol) at 0°C. Afier 12 hours at 20°C, the mixture is
carsfully quenched with 13%% sodium hydroxide solution, and the white shary is diluted with ether,
The mixiure is dried over magnesium sullaie, fllered and concentraled. The residua is subjected to
chromalography on st o afford 2-{4-methoxy-phenyl}-2-methvl-propylamine {2 g, 33%,
Intermediale (35)]. MS: 180 (M+H).

Step 2. A mixture of 2-{4-methoxy-phenyl}»2-methyl-propylamme [172 mg, 0.86 mmol, Intermediate
{35}, sodium bicarbonate {0.12 g}, and 4-chloro-2-methoxy-6{3-methoxy-phenyl}-pyrimidine [120
mg, (.48 mmol, Intermediale (53)] in N-methylpyrrolidine (3 mL}, is heated to 175°C for 3 hours. The
mixtore is diluied with waler, and extracted with ethyl acetate. The extracls are weshed wilh waler,
dried over magnesiom sulfate, fillered and concentraled. The residue i= snbjected 1o chromatography
on silica gel efviing with 30% ELOAc in heptane io efford [2-methoxy-5-(3-methoxy-phenyl)-
promidip=v[]-12-{4-methoxy-phenyl)-2-methryl-propyll-aming [131 mg, §9%, Example 29]. LCMS:
Ry =2.73 minutes, M5: 394 (M+H). 'H NMR (300 MHz, CDCl;): 8 7.59 ()1, 5), 7.51 (11, d, J= 7.8
Hz), 735-727 (3H, m), 6.96 (1H, dd, J= 8.1, 2.4 Hz), .88 (2H, d, /=9 Hz), 631 (1H, 5), 4.02 {IH,
8}, 3.86 (3L 8), 3.79 (3EL 5), 3.62 (ZH, brs), 1.4 (6H, 5). ICsp = 792 M

Example 30

-Chlora-6-flucro-phenyl

Amine
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Y (OHD, ~n Suep 1
| P + P
CH,O Q sCH,
&7 (29)

Esmple 30

Step . A mbcure of 2-methoxy-5-pyridyl-boronic acid (600 mg, 2.04 mmel, Inlermediate (37),
prepared according to the procedure described in J. Orz. Chem., 67, 7541, 2002), 4 6-dichloro-2-
methylsulfanyl-pyrimidine [700 mg, 3.59 mmol, Inlermediate 29)], and Cs;C0; (2.9 g, 8.97 mmol) In
ethylene glycol dimethyl ether (8 mL) and water (2 mL) is degassed by bubbling with Arpon gas for 5
minutes, and freated ‘with ietrakis{triphenylphosphine) palledium(0) (207 mg, 0.18 mmol) at room
temperature. After 3 howurs at 85°C, the mixture 75 diluted with water {50 mL), and extracted twice with
EtOAc (50 mL). The exracts are dried over magnesinm sulfale, filtersd, and concenirated to efford 4-
chlnpo-6-(6-methoxy-pyridin-3-¥1)-2-methylsullfanyl-pyrimidine 1.1 g, Intermediata {32)] as an oil.
LCMS; Ry = 3.72 minutes, MS: 268 (M-+H).

Slep 2, A mixture of 2-(2-chloro-6-fluore-phenyl)-ethylamine [1.02 g, 5.88 mmol, Inlermediata (23)],
Na,CO; (1.65 g 19.6 mmol), end 4-chloro-6-{6-methoxy-pyridin-3-yi) ~2-methylsulfanyl-pyrimidine
[1.05 g, 3.92 mmo!, Imtenmediate (38)] in N-methyl pyrrolidine (30 mL), is heated to 175°C for 3hours.
The reaction mixture is dilufed with water, 20d exiracted with ethyl acetate. The exiracts are washed
wiih water, dried over magnesium sulfate, filiered, end concentrated. The residue is subjected Lo short-
path chromatography on silica gel eluting with EtQAc to afford [2-(2~chlore-6-fluero-phenvi }ethyl]l-
[6-(6-methoxy-pyridin-3-v1)}2-methylsulfanyl-pyrimidin-4-yll-aming [1.5 g, Example 30]. LCM3: Ry
=337 minuies, MS: 405 (M:H).
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Examplc 30 Examgle 2
A solution of [242<chlero-6-fluoro-phenyl)-cthyIl{6-(6-methoxy-pyridin-3-yI)}-2-methylsulfanyl-
pyrimidin-4-y1]-amin¢ [1.5 g, 3.7 mmo), Example 30] and coneentraled hydrechloric acid (5 mL) in

EtOH {95%, 30 mL) is keated to 20°C for 15 hours, and concentraled. The restdoe is diluted with
waler, and ihe pH of the selution is adjusted (o 7. The resuiting solid is fillered and dried 1o afford 5-

thylaming]-2-methylsulfanyl-pyrimidin-4-v1} -1H-pyridin-2-gne
[1.1 g 76%, Example 31], LCMS: Ry = 3.12 minutes, MS: 391 (M+).

Exemple 32
5-{6-[2-(2-chloro-6-fluoro-p

Eocmmple 31 Cacompile 32
To a mixture of above 5-{6-[2~(2-chlore-6-fiuoro-phenyl)-athylaminc]-2-methylsulfenyl-pyrimidin-4-
yl}-1H-pyridin-2-one [1 g, 2.56 mmol, Example 31] in a mixture of McOH (30 mL) and DCM (20
ral), is added 3-chloro-peroxybenzoie acid {70%, 1,32 g, 7.68 mmol) at room temperaiure. Adter 3
hours at 20°C, o 25% solution of sodium methoxide in MeOH (12 rl) is added al 0°C. After
additicpal 1 hour, the mixture is copcentrated, diluted with water, and neutralized with 3 M
hydrochloric acid (pH 7). The resulting solid is filtered, and re-dissolved in a basic solution (pH 12).
After acidifyg info pH 3, the precipitale is fitered, and dried to give 3-[6- 2-{2-chlor-6-[Juoro-
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solid. LCMS: Ry = 2.23 minutes, M5: 375 (M+H).

[1.3.4Joxadisznl-2-ylmethyl)- lH-pyridin-2-onc

Step L. A solubon of {5-{6-[2-(2-chloro-6-flucro-phenyl)-ethylaming]-2-methoxy-pyrimidin-4-yl}-2-
oxa-2H-pyridin-1-yl)-acetic acid methyl ester [220 mg, 0.49 mmol, Example 22(d)] in a mixture of
MeOH (5 mL) and DCM (2 mL) is treated with hydrazine hydrate (0.18 mL, 5.8 mmol). After 15
hours at 20°C, the mixture is concentrated to give {5-§6-[2-(2-chloro-6-fluoro-phenyl)-gthylamino] -2~

imidin-4-vl}-2-oxo-2H-pyridin-1-yl)-acetic acid ide. M5: 447 (WitH). This
material is nsed without firther purification.

Step 2. A mixture of (5-(6-[2-(2-chloro-6-flusro-phenyl}-ethylaminc]-2-methoxy-pyrimidin-4-yl}-2-
oxo-2H-pyridin-1-yi)-acetic acid hydrezide, and triethylamine (033 mL, 2.35 mmol} in N-methy
pyrrolidine (2 mL) i5 added 1,I-carbonyldimidazcle (0.29 g, 1.76 mmeol) at room temperniure. Afler
24 hours at 20°C, the mixture jg diluted with water, and actdified with ! M hydrochloric ecid (pH 5.5)-
The resulting solid s filtered, washed with wetsr/and eiber, and dried to give 5 5-[2-{2-ehloro-6-

vlmethyl}+-TH-pyridin-2-one [108 mg, 47%, Example 33] as a solid. LCWMS: By = 2.76 mimuvies, MS:
473 (M+H). IC» =12 obl

Example 3
(a) 3-{3-{6-[2-{2.4-Dichlom-phenyl} sthylamigo]-2-methoxy-pyrimidin-4-yl-phenoxymeth I-
-[1,2.4]oxadiazel-5-one hydrochlonde
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Ry $izp 1 NH, i =
M. | HO, A o o
o, .0 o acm, N TocH,
)]
Example 22[c}
Step2

ECl

Exampie 34(e)
Slep 1. A mixtme of (3-(6-[2-(2,4-dichloro-phenyl)-cihylamino]-2-methoxy-pyrimidin-4-yl}-
phencxy)-acelonifrile [Example 22()] and hydroxylemine hydrochloride (i4 g 20 mmol) in McOH
(35 mL) and DCM (15 mL) is treaied wilh a 25% soluton of sodium methexide m MeOH (34 mL, L5
mmol) at room temperature. After 24 hours gt 20°C, the mibxure is concenlrated, diloted with water,
and filtered to pive 2-(3- -[2 d-dichloro-phenyi lamigo]-2-meth innidip-1-
phenoxy) N-hydrexy-scetnmidine [Tntermediale (39)]. [MS: 462 (MHH)).

Step 2. A scluion of 2-(3-{6-[2-(2,4-dichlore-phenyl}-etiylaminc]-2-methoxy-pyrimidin-—4-yl-
phenoxy)-N-hydraxy-acetamidipe [Infermediate (39)] and 1,8-diazabicycio[5,4,0mdec-7-ens (0.61
ml, 4.1 mmol) in N-methyl pyrrolidine (2 mL) is treated with 1,1-carbonyldiimidazale (0.5 g 3.1
mmol} at reom lemperaturs,  Afier 20 hours at 20°C, ihe teaction mixiure is dilwed with waler,
acidified with 1 M hydrochioric acid {pH 3.0}, end extracted wilh ethyl acetale. The extracts are dried
over magnesimm sulfaic, fllered, and concentrated to afford 3-3-{6- A-dich!
ethylaming]-2- -pyrimidin-4-yl-phenoxymethy] i which Is treated
with soturated hydrogen chloride in ethyl acetate lyophilized to provide 3-(3-{6{2-{2 A-dichloro-

4Toxadiazol-5-cne

hvdrachloride [200 mp, Example 34(a)] as a solid. LCMS: Ry = 2.73 minutes, MS: 488 (M+H).

(b} 3 ¢3-16-[7{2-Chlaro-6-fluoro-phepy-ethylamino]-2-methoxy-pyrimidin-4-yl}-benzy}-AH-
[1.2 4]oxadiaznl-5-one hydrochloride
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Step 1 F

(40}

] -
Aoy #~ocy, T
C}—NH{
O
Example 34(b)

By proceding in a stmilar manmner to Exemple 34(a) above buk: (i} substituting (3- (2-methoxy-§-[2-(2-
chlorg-6-fluoro-phenyl)-ethylamino]-pyrimidin-4-yl) -phenyl}-acetonitrile for (3-(6-{2~(22-dichlom-
phenyT)-cthylamino]-2-methoxy-pyrimidin-4-yl}-phenoxy)-acetonitrile in Step 1, and carrying out the
rezcion at room femperature Tor 2 da}fs {40% comversion) o give 2-(3-{6-[2{2-chloro-G-flvom-

MS: 430 (M+H)]; and (i) substiting 2-(3- (6-[24{2-chlore-6-finoro-phenyl}-cthylamine]-2-methoxy-
pyTimidin-4-¥1}-phenyl} N-hydroxy-scetmmidine [Intermediate (40)] for 2-(3-(6-{2(Z4-dichloro-
phenyliolhylamine]-2- mal.huxy-p},rnmrdm—4—:,r1-phennxy]-ﬂ-hydmxy—a::alamjdme in Step 2 there I=

prepared 3 imidin-d4-vl]- -1H-
f1.2 4Joxadiazol-5-one hydrochloride [Example 34(b)]). LCMS: Ry = 2.32 mimztes, MS: 456 {(MH)
ICs=1uM

{©}

henoxymeihvl-4H-[1 oadiazol-5-one hydmochloride
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F
D&‘ »[NA/I\;)
D\..r"'

N

al
N
a I e HCI
OCH,

By proceeding in a similar manner to Example 34(a) above bul- (i} substituting {3- [6-[2-(2-chloro-6-
ﬂuum—pheny]]—elh}rlaminu]-z-mmhnxy—p}zimjdin-dr}rll—pheuuxy}-ac.ﬂtonitrils [I64 mp, Example
22(1)] for (3-{6-[2-(2 A-dichloro-phenyT)-ethylemino]-2-methoxy-pyrimidin-4-yl} -phencxy)-
acetonitrile there is prepared 24{3-{6-[2-{2-chloro-6-flup enyl lamino]-2-methoxy-pyrimidin-
4-yl)-phenoxy)-N-hydroxy-acelamidine{166 mg, 94%}, (11) substihrting 2-(3-{6-[2-{2-chloro-6-fluor-
pheuyl}—ﬂhy]aminu]—?.—meihnxy—p}-ﬁmjdin-d-}rl}—phenmqr}-ﬂ—h}rdmxy-acelamidine ler 2-3-(B6-[2-
(2,4—dich1oro—phen}rl)-cthyimnina]—Zamathnxy-p}rrhnidh#ylrphanuxy]-ﬂ-hyﬂmxy—awlamidine, and
(iii) subjecting the product 1o silica gel chromatography eluting with 4 to 7% MeOH in DCM rhere is
prepared & =<hloro-6-fluarg- 1 laming|-2-methoxy-pynimidin-4-yl}-
phenoxymethyl}-4H-[1.2 AJoxadiazol-5-one hydrachlordde [Example 34(c)] as a solid. LC/MS: Ry =
2.4 inimutes, MS; 472 (M+H). 'H NMR (300 MHz, (CD;):S0): 5 12.82 (iH, br s), 7.18 — 7.55 (7H,
m), 6.6 (1H, 5), 5.13 (2H, 5), 4 (3H, 2}, 3.68 (2, m), 3.08 (2E, m). ICs = 0.3 M

(&) 20 Example 35(a)

Argen 15 bubbled through 2 mixture of {6-chloro-2-methoxy-pyrimidin-4-yl)-{2-(4-methexy-pheny!)-
othyl]-amine {300 mg, 1.02 mmol, Intermediate (8)), 3-carboxyphenyl boronic acd [339 mg, 2.04
mmal, Iniermediate (20)], and Cs;C04 (1.66 g, 5.1 mmol) In ethylena glycol dimethyl eiber (8 mL)
and water (2 mL), for a peried of 5 minutes. To this mixture is added tetrakis{iriphenylphosphine}
palledivm {0) (59 mg, 0.051 mmol) and the reection vessel is sealed and heated Lo $3°C. After silming
for 17 hours the mixiure is diluted with waler (50 mL) and extracted with EtQAc (50 mL), The
agueons layer is acidified to pId § with 10% hydrochloric acid aed extracied twice with E1QAe (50
mL). The crganic extracts from the zcidic solution are combined and dried over megnesium sulfate,



10

15

20

=136~

fitered and concentrated to provide 3-{2-me -6-[2-{4-methoxy-ph RImino

yl}-benzoic acid [35¢ mg, 30.4%, Example 35{a} as a solid. LCMB: Ry = 2.6% minutes, MS: 380
@i+H), 'H NMR [(CD5),SO]: § 8.52 {1H, 5), 8.28 (3H, m), B (2L m), 7.61 (ZH, t, J=0.027 Hz), 7.47
(1H, m), 7.17 (2H, d, 5=0.027 Hz), 6.85 (2H, d, F=0.027 Hz), 6.69 (111, 5), 3.89 (3H, 5), 3.71 (3H, 1),
2.8 (2H, t, 1=0.024 T12).

& 3-[2-Methoxy-6-[2- {4 trifluoromethoxy-phenyly-ethylaminol-pyrimidin-4-yl
e
O
By proceeding in a similar manner 25 above in Bxample 35(a) but substituting (6-chloro-2-meathoxy-
pyrimidin-4-y[}-[2-(4-mifluoromeihoxy-phenyl)-ethyl-amine [503 mg. 1.45 mmol, Intermediate (13)]

for (&-chloro-2-methoxy-pyrimidin-4-yi)-[ 2-(4-methoxy-phenyl}-ethyl]-amine and recrystallizing from
EtOH there is prepared 3-{2-methoxy-6-[2- (4 tmflyommethoxy-phenyl)-ethylamino irnid; -

benzoic acid [95 mg, 15%, Example 35(b)]. LCMS: Ry =2.93 minutes, M3: 434 (M+H).

|
2z (42) Example 35(g)

G
Siep 1. By proceedipg it a similar manner to that described in Example 1, Step 3, but substhitmg 2-
(3. 4dimelhaxy-phenyl}-cthylamine {Inlermediate (41)] for 2-{3-flvoro-4-methoxy-phenyl)-elhylamine
there is prepared i
Mntermediate (42)].

Step 2. By proeseding i a similar manner as above in Example 35(a) but (i} substituting {6-chloro-2-
melhoxy-pyrimidin-4-yl)-[2-(3,4-dirmethoxg-phenyl)-ethylj-aming [132 mg, 0.4] mmol, Intermediate
(42)] for {6-chlore-2-methoxy-pyrimidin-4-y[}-[2-{4-methoxy-phenyl}-ethyi]-amine, and (32
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substibating 2-thiophene boronic acid {63 mg, 0.49 mmoal) for 3-carboxyphenyl boronic acid, and (iii)
subjecting the crude reaction prodest to flash column chromatography on silica gel eluting with 0 1o
30% [1CAc in heptans pradient, there is prepared [2-(3.4-dimethoxy-phe
thiophen-2-yl-pyrimidin-4-yDamine [5.] mg, 6%, Example 35(c)]. LCMS: Ry = 2.56 minutes, MS:
372 (MH).

{(d) [243.4-Dimethoxy-phenyl)-ethy]1-{6-fiuran-2-yl-2-melhoey-pyrimidin-4-yl}-amine

LA
A o

Py proceeding in 4 similar manner as above in Example 35(=) but (i) substituting (6-chloro-2-
methoxy-pyrimidin--yI}-[2-(3,4-dimethoxy-phenyl}-ethyl]-amine [100 mg, Intermediaic {42)] for {6-
chioro-2-meihoxy-pyrimidin-4-yl)-[2-(4-methoxy-phenyl};-ethyl]-amine, and (i) substituiing 2-furan
boromic ecid (69 mg} for 3-carboxyphenyl boronic acid, and (iii) subjecting ihe crude reaction product
to flash column chromatography en silica gel eluting with 0 to 30% EIOAC in hep'la.ne— pradienl, there
i [32.4

By proceeding in e simijlar manner as sbove in Exewaple 35(z) but (7) sobstitviing (6-chloro-2-
meathoxy-pyrimidin-4-y})-[2-(3,4-dimethoxy-phenyl}-ethyl]-amine [100 mg, Intermediate (42)] for {6-
chloro-2-methoxy-pyrimidin-4-y1}-[2-(4-methoxy-phenyl)-cthylj-amine, and (i) substituing 4-
Biphenylboronic acid (122 mg) for 3-carboxyphenyl borenic acid, and {jii) subjecting, (he crude
reaction product lo Hash eolamm chromalegraphy on silica (10g) E:]ul.l.ng with 20 to 60% EiQAc m
heplane gradiept, thera Js prepared (6-biphenyl-4 i
phenylrethyll-amine [79.7 mg, 58.6%, Example 35{e)]. LCMS: Ry = 3.05 minutes, M5: 442 {(M-+H).
H NMR (300 MHz, CDCL,) &8.36 {IH, d, 1=0.027 Hz), 8.09 {2H, d, J]=0.027 Hz), 7.84 (1H, 4,
3=0,027 Hz), 7.78 (11, d, J=0.027 Hz), 7.68 (OH, m), 7.45 (4H, m), 6.84 (1K, 1, J=0.027 Hz), 6.79
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(ZH, m), 644 (1H, ), 2.93 (1H, §), 4.77 (IH, s}, 4.07 (3H, s), 3.9 (6H, s), 1.72 (2H, m), 2.94 (2H, ¢,
J=0.022 HZ}. I‘Cjn = 369 nhd

43) 3-{6-[2-(d-Fluoro-phenyl}-ethylamino]-2-methoxy-pyrimidin-4-vl}-benzoie acid
hydrochlorige

4
Siep 1. By procesding in a similar manner to that described in Example 1, Step 3, but substituting 2-
{(A-Auoro-phenyl)-sthylamine for 2-(3-finoro-4-methoxy-phenyl)-cthylamine there is prepared {f-
chloro-2-methoxy-pyrimidin-4-y1}-[2-{4-fluoro-phenyl)-ethyl]-amine [Iniermediale (43)]. LCMS: Er =
1.22 minutes, MS: 232 (M+H),

Step 2. By procseding in a similar manner as above in Example 35(2) but (i) substiatng, ({(6~chloro-2-
methoxy-pyrimidin-4-y1)-[2-{4-fiuoro-phenyl)-ethryl}-amine [132 mg, .41 mmol, Intermediate (43}]
for (6~chloro-2-methoxy-pyrimidin-4-y1)}-[2-(4-methoxy-phenyl}-eihyl]-amine, end (ii) ireating the
product with bydrogen chlpdde in ethyl acetate, there is prepared 3-{6-[2-{4 flucro-phenyl)-
jde [54 mg, 16.5%, Example 15(f)].

By proceeding in a  similar meoner as above m  Example 35{a} but substituling
(3-aminccarbonylphenyl)boronic aeid for 3-carboxyphenyl boromic acid there is prepared 3-{3-
ethopty-6-[2-{4-methoxy-phenyl ino]-pyrimidin-4-y!)-benzamide [Example 35{g}].
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By proceeding in a similar manner as apove in Example 35{a) but substituling 3-acetylphenylboronic
acid for 3-carboxyphenyl boronie acid there is prepared ]-(3-{2-methoxy-6-[2-(4-methoxy-phenyl -
ethylaminol-pyrimidin-4-yl[] -pheny[}eibanone [Example 35(h)]. LCMS: Ry = 2.57 minutes, MS5: 378
(MAH). ICq =5 oM

] 1-46-12-(2 4-dichloro-phenyl }-ethylamine]-2-methoxy-pycimidin-4-v1] -phencl

+ Slepl N Cl Stop 2 l
| P HO -
o TN ogH, s
X
cl ’)\Qc:ﬂl (44} Excinple 35(3)
(4

5tep 1. By procecding n a similar manner to that described in Example 1, Step 3, but substinuling 2-
{2, 4-dichioro-phenyl}-eihylamine for 2-{3-flucro-4-methoxy-phenyl)-cthylamine Lthere is prepared {6-
chlom-2-methoxy-pyrimidin-4-y)-[2-{2 4-dichloro-phenyl)-ethy]]-amine [Iotermediate (44)]-

Step 2. By proceeding in a similar manner as abave in Example 35(a) but (3) substituting (6-chloro-2-
methoxy-pyrimidin-4-y1)-[2-(2, 4-dichlorc-phenyl}-vthyl]-amine [[ntemmediate {44)] for (6-chloro-2-
methoxy-pyrimidin-4-y1}-[2-{4-methoxy-phenyl)-ethylj-zmine, and (i) 3-hydroxyphenylboronic acid
for 3-carboxyphenyl boronic acid lhero is prepared 3-{6-[2-(2.4 dichloro-phen lamino}-2-
methoxy-pyrimidin-4-yI) -pheno] [Example 35(i)]. LCMS: Ry =2.57 minutes, MS: 390 QM-+H).

i) 2-Fluorg-3-{ 2-meihoxy-6-{2-{4 methoxy-phenyl}-ethylamine]-pyrimidin-4-yl] -henzaldehyde

§
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By proceeding jn a similar mamner as above in Example 35(a) but substiting 4-(luoro-3-
formylbenzeneboronic acid for 3-carboxyphenyl boronic acid there i3 prepared 2-fluoro-5-{32-

ethe 4= o0y 1 amino imidin-4-y1]-b debyde  [Example  35()]-
LCMS: Ry = 2.77 minutes, MS: 182 (M+H).

By proceeding in a cymilar manner as above in Example 35(a) by substihrting {&chloro-2-methoxy-
p}ﬁmidin—d-}'l}-IZ—(SA-dimeﬁmxjf-phenyI}-cih}rl]—aminn For {6-chloro-2-methoxy-pyrimidin-4-y)-{2-
{4-mefhoxy-phemyl)-elbyl]-amine there is prepared 3-(6-

methoxy-pyrimidin-4-yl}-benzgic acid [Example 35()1. LCMS: By =2.39 mintes, MS: 410 (M+H).

By proceeding in 2 similar manner as above m Example 35(a) by substiuting 2-formyl-3-thiophene
boranic acid (797 mg) for 3-carboxypbenyl boronic ecid there is prepared 3-(2-methoxy-§-[2-(4-
m;e_ﬂluxv-nheuvl‘]-cﬂwlaminn'[-uwimidin—ci—v]}-ﬂiiuuhene—z-cﬁrhaldgﬂﬂ [450 mg (36%, Example
35(1)). LOMS: Ry = 7.42 minres. MS: 370 (M+E)-
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(m)  1-{5-f2-Methoxy-6-]2-{4-mecihoxy-phenyly-ethylaming]-pyrimidipn=yl}-thiophen-2 I}

cthanone

By proceeding In a similar manner as above in Example 35{z) but substituring S-Acetyl-2-
thiopheneboronic acid for 3-carboxyphenyl boronie seid there is prepored 1-(5-{2-methaxy-6-{2-(4-
mathoxy-phenyl)-ethyleming}-pyrimidin-4-yij-thiophen-2-vl}-ethanone  [200mg, 51%, Example

35(m)]. ICs = 3.8 nM

(o) A-{6-[2-{4-chloropheny] l-ethylamin

= ] Supl -
ul > /J\UCHJ o /”\DCH,
LY
(4]
Ewep 2
li}rd’“‘xh;ﬂ’[::::::lfﬂcI
=
o
CCH,
HO
HO a
BExample 35}

Step 1. A selution of 4,6-dichloro-2-methoxypyrimidine [0.7 g, Intermediate (43], 2-(4-chlorophenyD)-
sthylamine {0.66 g} and sodinm bicarbonate (0.88g) in EVOH (25 ml) is heated at 80°C for (hree hours,
podred into water (400 mL} and Lhe solid is fillered and air dried affording (chloro-2-methoxy-
pyrimidin-4-y1)-[2-(4-chlorophenyl}-ethylJamine [1.1 g, Intermediate (14)]. MS: 299 (M+HH). 'H
NME (CI:).80]: 6 8 (d, ZH, J=1 Hz), 7.4 (2H, d, J=3 Hz); 6.05 {1H, s); 4 GH, s): 3.6-3.7 (2H, m);
2.95 (21 ).
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Slep 2. By procecding in a similar manner as above in Example 35(a) but substituling é-chlor-2-
methoxy-pyrimidin-2-yl)-[2-(4-chlorophenyl}-ethyllamine [Intermediate (14)] for (&-chlom-2-
methoxy-pyrmidin-t-yl)-[2-(4-methoxy-phenyl)-sthyl]-amine and keating (he reaction prodoct with
1.2 equivalents of hydrogen chloride in ether (IM) followad by evaporation and trituration with ether
ta there is prepared 3-{6-[2-4{4 chloreph lamino]-2-methoxy-pyrimidin-4-yl}-benzoic _ac
hydrochloride [1.1 g, Example 35(n)] as @ solid. MS: 384 (M+H). 'L NMR (CDCl): 8 8.5 (IH, s); &
(2H, d, I= 5.1 HE=); 7.9 (1H, m); 7.6 (11, 3); 7.2-7.4 (411, m); 6.6 (1H, g% 3.95 (3H, s); 3.7 (2H, ¥); 3
(2H, t). ICso = 0.6 1M

(o) ¥2-{4-methoxy-phenyl)-ethyt]-amins

CE

A mixture of {&-chloro-2-methoxy-pynmidin-4-y[)-[2-{4-methoxy-phenyl}-sthyl]-amine (600 mg, 2.04
mmal), Z-methoxy-3-pyridyl-boronic zcid (469myg, 3.06mmol, prepared according o the procede
deseribed in S Org. Chem., 2002, 67, 75413, and C=:COy (1.66 p, 5.11 mmol) in elhylene ghreol
dimethy] ether {8 mL} and waler {2 ml)}, at wom femperahme, is degassed wilth argon gas for 5
minutes and trealed with tetrakis(tziphenylphosphine) palladmm (0) (118 mg, 0.1 mmol). The mixhm:
is heaied at 85°C for 5 hours, dilited with water (530 mL), and extracled twice with EtOAc (50 mL).
The combined extracis are dred over magnesum sulfate, filtered and evaporated. The residue is
subjected 10 chrematography on silica ge! ehiting with a mixhwe of EIGAc and heptane (1:1, v/v)
affordmg i
amine {0.75g, 100%, Example 35(o}] as en oil. LCMS: Ry = 2.74 minutes, MS: 367 (M+H). "HNMR
(300 MHz, CDCL): & 8.78 (1H, d,.7=2.1 Hz), 821 (1H, dd, J= 8.7, 2.4 Hz), 7.16 (2H, d, J= 8.4 Hz),
6.88 (1H, dd, S=8.7, 2.4 Bz}, 6.82 {2H, 4, 7= 8.4 Hz), 6.3 (1H, s}, 4.95 (1H, brs), 4.03 (3H, s5), 4.02
(3H, 5), 3.82 (3H, 5), 3.72-3.63 2H, m), 2.92 (21 1, /=69 Hz), ICs= 1.7 M

(P 3-{2-Methoxy-6-{2-(4 methoxy phenyl}-elhylaming]-pyrigidin-4-yl}-phenocl
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By proceeding in a similer manner as above: in Example 35(0) but substituting commercially available
3-hydrowy-phenyl-borenic acid for 2-methoxy-5-pyridyl-boronic acid and subjecting the crude reaction

By proceeding in a similar manner as above in Example 35(0) but substituting commercially available
4-pynidyl-boronic acid for 2-methoxy-3-pyridyl-boronic, and subjecting the crude produgt  to
chromatography on silica gel eluting with MeOH in DCM (3:95, vA), there is prepared [2-{4-

~4-y] ing fi29 mg, Example 35(q)].

By proceeding in & similar manner as above in Example 35(0) bul substituting commercially availzble
2-{4.4,5,5-tetrameihyl-1,3,2-dioxaborolan-2-y)phene] for 2-methoxy-5-pyridvl-beronic _acid, and
tritureling the crude reaction product with ether, there is prepared 2-[2-methoxy-6-[2-(4-methoxy-
phenyl)-ethylamino}-pyrimidin-4-yl}-pheng] (143 mg, Example 35(9)] as a solid. LCMS: Ry = 3.08
minutes, MS: 352 (MHED. 1C5= 17 nM
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{s)

7 oct,

By proceeding in 2 similar manner as above in Example 35(0) bul substituting commercially available
{(3-cyanomethyl-phenyl}-boronic a¢id, pinacol ester for 2-methoxy-5-pyridyl-boromic acid, and
subjeciing the crude product lo chromatography on silica get eluting with a mixture of 60% E1OAc in
beptane, there is prepared (3-{2-methoxy-6{2-{4-methoxy-phenyl}-cthylaminol-pyrimidin-4-yl}-
phenyilacztonitrile [350 mg, Exnmple 35(s)]. LCMS: Ry = 2.48 minutes, MS; 375 (M+H). IC5o = 6

-benzonitrile

S ()
[ e

By proceeding in a similar manner as above in Example 35(0) but substitnting commercially evailable
3-cyano-phenyl-boronic acid for 2-methoxy-5-pyridyl-boronic acid, and subjecting the crude product
to chromatography on silica ge!l elufing with a mixture of 40% EtOAc in heptne, thanlb is prepared
3- [2-methoxy-6{2-{4-methoy-pheny])-ethylamino]-pyrimidin-4.y1}-benzonitrle [220 mg, BExample
35(0]. LCMS: Ry =3_15 minules, MS: 361 (M+H). ICyp=0.% nM

(0}  3-{2-Methoxy-6-[2-(4-methoxy-ph lamino]-pyrimidin-4-yl] -bepzaldehyde
OCH,
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By proceeding m a similar monoer as above in Fxample 35{c) bul substimting commercially available
A-Tomyl-phenyl-boronic acid {or 2-methoxy-5-pyridyi-boronic acid, and subjecting ihe crude prodocl
fo chromalography on siliea pel eluting with a mixture of 460% E{QAc in heptane, there [s preparad 3-

i imidin-4-¥i}-benzaldehyde [12.4 mg, Example

35{u)]. LOMS: By = 3,05 minuies, MS: 364 (MH).

) - [6-[2-(2-Chloro-6-Auorg-phenyl-cih mo]-2-methoxy-pyrimidin-4-yl}-benzaldelvde

[m |
L0
o Btepl F Supl
LI ;
- en o ey NJ@,WA
4

1y | L

Buample 13(w}

(2]

Step 1. Tollowing protedures similer 1o those of Example 1, step 3, but using 4,6-dichloro-2-
methoxypytimidine [3.1 g nlemmediaie {4)], 2-{2-<chloro-6-{luoro-phenyl)-ethylamine (1.4 g,

Intermediate (23)] and sodinm bicarbonate (2.02 g) there is prepared (6-chloro-2-methoxy-pyrimidin-
4-yI3-[2-(2-chloro-6-Nugro-pheny|Fethvli-pmine [32 g, Intermediate (24)] as a while solid. LCMS: Ry

= 3.63 minutes, M5: 317 (hM+H).

Step 2. By proceeding in & similar manner as sbove in Example 35(c) bul substinding commercially
available 3-fomyl-phenyl-boronic acid [Intermediate (25)] for 2-methoxy-5-pyridyl-boronic acid, and
{6-chloro-2-melhoxy-pyrimidin-4-y1}-[2<2-chlor-6-fluoro-phenyl)}-ethyl]-amine [2 g Inlsrmediate
(24 prepaed in step 11, [or (S-chloro-2-methoxy-pyrimidm-4-yI)}-[2-{4-methoxy-phenyl}-ethyl]-
amine, ibere 15 prepared 3-{6-[2{2-chloro-6-fluoro-phenyl-elhylamino]-Z-methoxy-pyrimidin-4-y1] -
benzaldehyde [2.76 g, Exemple 15(v)]. LCMS: Ry = 3.2 minutes, MS: 386 (M+H). IC5=3.6n1M

HO OCH,
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By proceeding in a similer mmnner as above in Example 35(0) buk substituting commercially available
3-carboxy-phenyl-boronic acid for 2-methoxy-5-pyridyl-boronic acid, and (S-chlora-2-methoxy-
pyrimidin-4-y|}-[2<(2 4-dichloro-phenyl}-ethyll-amine [2 g, Intermediale (44)] for (6-chlore-2-
methoxy-pyrimidin-d-y])-[2-(4-methoxy-phenyl)-ethyl]-amine, and extracting the crude reaction
mixture, edjusted to pH 2, with EfQAc there is prepared 3-{6-[2-(2.4-di henyl laming]-2-
methexy-pyrimidin-4-v1}-benzoic acid [2.5 g, Example 35(w}]. ICsy = 0.3 nM

{x) [2-Methoxy-6-{pyridin-3-yi}-pyrimidin-4-vI[}-12-(4-methoxy-phenyl}-sthyi]-amine
‘_[N/\/g/'::H:I-]3
—

1

-

GCH,

By procesdmyp in a similar manner as above m Example 35(o} but substituting commerecially available
3-pyridyl-boronic ecid for 2-methoxy-5-pyridyl-boronic ecid, and subjecting the crrde product te
chromatography oa silica gel eluting with 5% MeOH in DCM, thers is prepared [2-melhoxy-6-

idin-3-y1 imidio-3-yl]-{2{4-m -phen 1l-amine [45 mg, Example 35(x)]. LCMSE:
R =233 minutes, MS: 337 (MHH). [Cso= 10 oM

) 2-Meth 5-{2-methoxy-6-[2-f4-methoxy-phenyl laminc]-pyrimidi -
benzridehyde

By proceading in a similor menner as above in Example 35(0) but substitufing commercially available

I-formyl-4-methoxy-borenic acid for .2-methoxy-5-pyridyl-boronic 2cid, end trituraling the product

with ether, lhere is prepared 2-methoxy-5-{2-methoxy-6-[2-{4-wethoxy-phenyl}-ethylamino]-
imidia-4-yl}-benzaldehyde [780 mg, Example 35(y}]. LCMS: Ry = 2.55 mimurtes, MS: 394 (M-+H).

imidin--vI1 -benzoic  acid

laming}-

() 2-Chloro-5-J2-mathoacy-6-[ 2-(4-metho
eihy r
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OCH,
oYl
L]
0 S
CILCILO |
. CR,CH,0 OCH,
|

1

\

Example 35(7}
Step 1. Under a nitrogen atmosphers, 2 50 mlL ronnd bottom fask is cherged with
bis{pinacelato)diborane {1.16 g, 4.55 mmol), polassimm aceiate (1.]1 g, 11.4 mmol) and 5-bromo-2-
chloro-benzoic acid ethiy] ester {1 g, 3.79 mmol). After bubbling nitrogen through the mixture [or 5
minutes, dichloro{1,1%-bis(diphenylphosphino)ferrocene]palladivm LM adduct [PACL(dppl), 93 mg,
0.1] mmol] is added, The resulting mixture is heated to 60°C for 2 hours, cooled lo room [emperature
and poured inle EtOAc {50 mL). This mixiure is washed with water, with brine, dried over sodivm
sulfate, filtered and concentrated to give 2-chloro-5-(4,4.5.5-tetramethyl-[1. 3 2]dioxaborolan-2-yl)-
benzaie acid ethyl egter [LCMS: Ry = 5.1 minutes, MS: 311 (M+11H)] and the dimerized side product,
4,3"-Dichlero-biphenyi-3,4-dicarboxylic acid diethy! ester in 2:1 yatio (0.65 g total). The crude mixtre

is used for a next step without further purification.

Step 2. By proceeding in a similar manner te Example 35(0) ebove bul suhstituting the erude 2-
chloro-5-(4,4,5,5-temmethyl-[1, 3.2]dioxaborelan-2-y]}-benznic acid ethyl ester, prepared In step 1
above, for 2-methoxy-5-pyridyl-boronic acid, and carrying out a short-path silica gel filtration on the
crude product, there Is prepared 2-chloro-5-{2-meihoxy-6- 2-{4-methexy-phenyi-ethylamjng]-
pyrimidin-4-yl) -benzoic acid eihyl ester [021 g, Example 35(2}]- LCMS: Ry = 3.28 minutes, MS: 442
VHED. 05 =32 oM
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AT

ep L

Example 35(2) a5

Siepl

Exnmple H

Step 1. To a salution of 3-{Z-mﬂlhuxy-ﬁ—[2—(4~mﬂ1hoxy-phmyl}—eth}rlami]m}p}u-imidin-d-yl}—beuzuic
acid (200 we, 0.53 wmol, Example 35(a)] in dimethylformamide (1.75 ml) is added
diisopropylethylamine (0.23 mL., 1.33 mmol) followsd by TBTU (205 mg, 0.64 mmel). Strred the
colution for 15 mimutes before adding acetamide oxime (59 mg, 0.8 mmol). Afler hours of strring et
ambien! temperahire the mixture is diluted with water (20 mL) and extracted twice with E1QOAc 20
mL). The combined organic extracts are washed thres times with waler (20 mL}, with bripe (20 mL}),
dried over magoesium sullate, filtered end concentrated by rotary cyaporator to provide N-{1-imino-

imidin-4-y1}-benzemide[60 mp, 69%%,

Intermediate (43)].

Step 2. A solution of M-{l-iminc-elhyl}-3- (2-methoxy-6-{2-4 -methoxy-phenyl)-sthylamina]-
pyrimidin-4-yl)-beozamide (160 mg, 0367 mmol, Tntermediaie (45)] in THF (2 mL) is fmadiated in a
snicrowave to 140°C twice for 4 minules. The remetion miwtore is absorbed onlo silica gel and

methoxy-ghenyl)}-ethyl]-aming [41mg, 27%, Example 36]- LOMS: By = 2.9 minutes, MS: 418 (M+H).
IHNMR (300 Mz, CDCL): § 8.64 (1H, 5), 826 (1H, dt, 1=0.027, 0.0044 Hz), 8.15 (11, dt, I=0.027,
0.0044 Fiz), 7.9 (1H, t, T=0.026 Hz), 7.14 (21, d, J=0.020 Fiz), 6.86 (21, d, J=0.020 Hz), 6.43 (IH, s),
.94 (1 <), 4.04 (381, 5), 3.78 BHL ), 3.69 (2, m), 2.8 (2H, t, 10022 Hz), 249 (3H, 5). ICsp = 2.6
ol
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Exnmplm 33(a) (46

Examgie 37
Step 1. A mixture of 3-{2-methoxy-6-[2-{4-methoxy-phenyl}-ethylamino]-pyrimidin-4-yl}-benzamide
[50 mg, 0.132 mmol, Example 35(g)] and dimethylocetamide dimetrylacetal (2 mL) 1 & sealed tube

benzamide [Iniermediale (46}] In quantiative yield.

Siep 2. A solfion of N-{l-dimelhylamino-ethylidene)3-(2-meihoxy-6-[2-(4-methoxy-phenyl}-
etliylamino]-pyrimidin-4-y1} -benzamide [0.132 mmol, Intermediate (46)] and hydrazine hydrate (15
L, 0.48 mmo)) in acetic acid {1 mL} is heated to 90°C. After stiring for 20 minules removed from
heat, quenched with sammted sodium bicarbonate solution (20 ml) and extracted twice with E10Ac
(20 mL), The orpanic extracts are dried over magnesium sv!fate, filtered and concentrated by rolary
evaporator. The resuliing oil is subjected to flash column chromatography on silica gel elvting with
40% F1QAc in heptane gredient ta afford {2-methoxy-6-[3-{5-methyl-2H-[1.2 4]triazo}3-yI)-ph
pyrimidin-4-y1}-[2-(4-methoxy-phenyl}-ethylj-amine [I8 mg, 69 %, Example 37]. LCMS: Ry = 2.59
minirtes MS: 4117 (M+H). [Cso = 1.7 nivl
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Example 38
§2-Methoxy-6-3-(3-methyl isoxazol-5-y1)-phenyll-pyrimidin=4 1} -[2-{4-methoxy-phenylelhvll-

AMING

a,

Example 35(4)

Siep 1. A ovicture of 1—(3—{E-mﬁﬂmxy—é-[Z{A—mathuxy—phenyl]-eth}rlaminn]—p}'ﬁmidin—d—}rj}-
phenyl}-ethanone [[25 mg, 033 mmol, Fxample 35(h)] and dimethylacctamide dimethylacetal {2 mL)
in a round bottom flask is heated to $0°C for 4 bours. The reaction mechure is trealed with water (20
mL) and cxtracted trec times with FiOAc (20 mL). The combined organics are dried over

[Intermediate (47)] in quanfitative yield.

Step 2. Ia a sealed tube are combined 3-dimethylamino-1-(3-{2-methoxy-6-2-(4-methoxy-phenyl)-
eth}rlamjnu}p}rﬁmidhud-}r]]—phenyl}-hut—z—an-l-unc [60 mg, 0.134 mmol, Iniermediate {47,
hydroxylamine hydrate (4D ;1g), and EIOH (3 mL). The miinro is healed at 95°C with stirring for 6
hours concentrated. The resulting oil is subjected to fiash column chromatography on silica pel eluting
with 40% EtOA¢ in hepiane Lo afiord {2-methaxy-6-[3(3-methyl-isaxeznl-5-y])-pheny])-pyrimidin-
A-yl}-[2-{4-mefhoxy-phenyl)-ethyll-amine [56 mg, 100%, Example 3§] as a salid LCMS: Ry =2.82
mimrtes, MS: 417 (WHT}. [Cyg =6 nM

E le
(2-Methoxv-6-[3-(5-methyl-2H-pyrazal-3-y1}-phenyl]-pyrimidin-4-yi}-[2- A-methoxy-phenylethyl]-

amine
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(47 Example 39

In a sealed twbe are combined 3-dimethyiamino-1(3-{2-methoxy-6-[2-{(4-methoxy-phenyl)>-
cthylamino]-pyrimidin-4-y1] -phenyl}-but-2-en-1-one [147 my, 033 mmol, Inlermediate (47} prepared
a8 described in Example 38, Step 1), hydrazine hydrate (200 pL), and EIOH (3 mi). Heeted ihe
mixture bo 85°C end stired [or 1.5 hours. The reaction mixture is concentrated 1o provide an oil which
is subjected 10 flash column chromalography on silica gel eluting with 20 1o 60% EtOAc in heptane
gradient, o afford i

-nhegyl -amine [136 mg, 99%, Exampls 39]. LCMS: B = 2.79 minutes, MS: 416
(MHH). "H NMR (300 MHz, CDCIs) 5 8.29 (1H, s), 7.9 (1H, d, J=0.027 Hz), 7.72 (1H, d, ]-0.025
Hz), 7.4 {1H, t, J=0.026Hz), 7.09 (2H, d, J=0.023 Hz), 6 .82 (2H, d, J=0.028 Hz), 635 (2H, d, J=0.024
Hz), 5.18 {1H, =), 3.98 (3K =), 3.75 (3H, 5), 3.59 (2H, m}, 2.83 (2H, , }=0.022), 2.3 (3H, 5.

Example 40

Exarmple 1{a) B Examgle 40
A solubion  of 3-{6-[2-(3-fluoro-4-methoxy-phenyl)-ethylamino]-2-methoxy-pyrimidin-4-y1} -
benzonitrile [{.5 g, Example 1] and tributy! tinazide (1.66 mL) in toluene (80 mL) iz heated at 115°C
for 20 hours. The solvtion is cooled end treated with glacial acetic acid (20 mL) giving a white
precipitate. The mixture Is extracted twice with EIOAc (200 mL). The combined extracts ars dried
over sodium sulfate, fltered, and evaporated.  The residue is subjected to chromatopgraphy on silica gel
eluting with EtOAC to give [2-(3-A ethoxy-phen -{2-methoxy-6-[3-[3H-tciraenl-5-

henyl]-pyiimidin-9-yi)-amine (0.31 g Example 40) 25 a solid. MS; 472 (M+H); 'H NMR
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(CDCl): & 8.6 (1H,s); 8.1 (1H, d (3= 5.1 Hz)); 7.9 {2EL m); 7.6 (1H, t); 7-7.2 (4H, m); 6.7 (1F1, 5); 3.95
(3H, 5); 3.8 (IH, =); 3.6 {21, t); 2.8 (2H, 1); 1.6 (1H, m); 13 (1B, m). ICg = 0.4 nM

Example 41

ocH, I

OCH,
ML
HH-CONHOCY,

Example 2 Exemple 41

To a solution of [6-(3-aminc-phenyl)-2-methoxy-pyromidin-4-y] [2-{4-methoxy-phenyl)-cthyl]-amine
(184 mg, 0.45 mmol, Example 2) in pyridine (1.5 mL} is added ethy} isocyanate (43 pL, 0.54 mmol).
The reaction mixture is stired for 18 hours at ambient temperature, quenched wilh the addition of
water {25 mL), and extracted four times with EtOAc (25 mL). The combined extracis and washed
four times with aqueous copper sulfate solion {25 mL), wilh waler (25 mL), with brire {25 mL),
dried over magnesium sulfate, fittered and concentraled by rotary evaporatar, The resulting solid is
subjected to flash column chromatography on silica (4.5 g) eluting with 20 to 40% EtCQAc in heptane
o afford 1-gthyl-3-(3-{2- -6-12-{4-methoxy-phenyl)-ethylamino immidin-4-v]}-phen
urez [98.3 mg, 52%, Bxample 41]. LCMS: Ry = 2.68 mioules, MS: 422 (M+H). TH NME. (300 MEIz,
CDCL) 5 8.11 (1K, &, J=0.17 Hz), 7.48 (2H, §), 7.62 {1H, d, I=0.026 Hz), 7.49 (1H, d, J=0.025 Hz),
7.18 {4FL, m), 6.8] (2H, m), 622 (1K, d, J=0.08 Hz), 5.83 (1K, 5), 5.35 (1}, 5), 3.93 (3H, d, 0.4
Hz), 3.73 (3H, 4, 1=0.012 Hz), 3.55 (2FL, m), 3.19 (21, q. 7=0.022 Hz), 2.81 (2H, m), 2.13 (1H, =),
1.04 (2H, t, J=0,022 Hz). IC50=7.6 nM
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OCH,

Eaemple 35(5) Example 42

A mixture of 3-{6-[2-(Z4-dichloro-phenyl}-ethylamino]-2-methoxy-pyrimidin-4-yl} -phenal [343 mg,
242 mmol, Example 35(i)], PS-TBD (338 g, 5 mmol}, ethyl 2-bromeiscbotyrate (A88 ml., 505 mmol)
and acetonfirile (20 mL) is hezwed Lo reflux and séirred for 2 howrs. The heailing is mmed off and the
mixtire is stimed overnight al ambient lemperature. The reaction micture is fillered to remove Lhe
resin and the resin is washed with MeQH (20 mi) and with acetonitrile {20 mL), The combined
filtrate and weshings are concentrated by rotary evaporator. The residue is subjected to flash column
chromatography on silica {40 g) eluting with 20 to 5(% EtOAC in heptane gradient i afford 2-(3-{6-

Adichloro-phenyl-ethylaming]-2-metho imidin-4-y]}- oy )-2-rnethiyi-
gthyl esier [450 mg, 37%, Example 42] az a solid. LCMS: Br= 2.9 minutes, ME: 504 (M+H]).

ionic _ ncid

Example 43
(a)

- et
=] f J‘nm,
-
Lo a
Exmple 43(a) M)v@
&)

Step 1. Argon is bubbled through a mixture of 4,6-dichloro-2-(methylihio)pyrimidine [4.98 g, 25.35
mmol, Intsrmediale (29)], 3,4-dimethoxyphenylboronic acid [3.874 g, 21.29 mmcl, Inlermediate (32)],
and Cs,C0;, (17.34 g, 53.23 mmol) in ethylene glycol dimethyl ether (56 mL) and water (14 mL), fora
pencd of 15 minules. To this mbxture 15 added totrakiz(triphenylphasphine) palladium {0) (1.22 g, 1.06
mmol) the reaction vesse] is haated 1o 100°C, Afier stiring overnight the mixture is diluted with water
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(250 mL) and exiracted three limes with EtOAc (100 mi). The oIgenic exiracts are combined,
washed with brine {100 mL), and drizd over magnesium sulfate. The mixture is fHered and
concentrated to provide a solid that is dissolved in boiling isopropyl aleohol (40 mL) and allowed Lo
cool to ambient temperamre.  After standing for 24 hours the solid is collected by filiration, washed
with eold isopropyl alcohol and dried nnder high vacuum lo afford 4chloro-6-(3.4-dimethoxy-
phenyl}-2-methylsulfany]-pyvimidine [5.28 g, 83.5%, Intermediate (48}].

Step 2. A solufion of 4 chloro-6-(3,4-dimethaxy-phenyly-2-methylsul fmyl-pyrimidime [5.28 g, 00178
r10], Intermediate (48)] in DCM (120 mL) is chilled to 0°C. To the chilled solution is added 3-chloro-
peroxybenzoic acid {9.66 g, 0.0392 mol). After 30 minutes the cooling bath iz removed and the
mixture is allowed 1o stir at ambient lemperature overnight. The precipitate that formed 1s collected by
filtration, washed with DCM (50 mL). The organic filtrate is washed with aqueous sodium hydroxide
solution (150 mL, 2 N) and drisd over magnesium suifale. The mixiure is filtered and concentratesd 1o

provide 4-chlorp-6-(3.4 dimethoxy-phenyl)-2-methanesullonyl-pyrimiding [5.05 g, 86%, Intermediale
(49)1 as a solid.

Siep 3. A mixture of 4 chloro-6-(3,4-dimethoxy-phenyl)-2-methanesulfornyl-pyrimidine {505 g,

0.0L54 mol, Infermediate (49)] in cthylene glycol dimethyl ether (100 mL} is chilled to 0°C and added

25 Wit sodium methoxide in MeOH (132 mL, 0.0231 mol). After 15 minutes the reaction is ellowed

to warm to ambient temperature and stired overnight. The mixture i concentraled to afford 4-chloro-
A-di hemyl}-2-methoxy-pyrimidine [4.3 g, 100%, Intermedzate (50)]

Step 4. Te a solution of 4-chloro-6-(3,4-dimethoxy-phenyl)-2-methoxy-pyrimidine [140 mg. 0.5
mmel, Intermediate (50)) and N)N-diisopropylethylamine (392 L, 225 mmol) in THF (1.7 mL) is
added DL-p-chloroamphetamine hydrochloride (1546 mg, 0.75 mmel, Itermediate (51)]. The
mixture is heated to reflux for 2 hours and quenched with water (20 mL) and extracled twice with
ELQAe (20 mL). The combined extracts are coneentraled and the residue is subjected Lo flash column
chromatography on silica gel eluting with 0 te 50% E10Ac in hepiane gradient to afford [2-{4-chloro-

i tmidin-4-yl]-amj [52.7 mg,
25.5%, Example 43(a)]. LCMS: Ry = 2.66 minutes, MS: 414 (M+H). 'H NMR (300 Mz, CDCL):
57.65 (1H, &, I=<0.066 Hz), 7.53 (1H, dd, J=0.066, 0.028), 728 (2H, &, J=0.028 Hz}, 7.14 (2L, 4,
J=0.028 Hz), 6.53 (11, 4, J=0.028 Hz), 631 (1K, 5), 4.72 (1H, 5), 4.34 (1H, ), 4.04 (3H, 5), 3.99 (3H,
g), 3.55 (3H, 5), 2.89 (2H, gg, J=0.045, 0.022 Hz}, 1.79 (1H, 5), 1.24 (3H, d, =022 Hz}. ICx = 1726
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a o
S o el o S
+
a "‘jL"‘SH-T, o ﬂé]\ BCH,
n 2
Hp I
WO,
Sim N
|
| s =4 NA‘O-EH,
+
- f- ~ (\_/@1 -
H (33}
Baxarme 43 b}

Step 1. To a mixhae of 4 g-dichloro-2-melhylsulfanyl-pyrimidine {4.% g 23.12 mmel, Intermediate
{29)) and 3-methoxypbenylboronic acid [3.47 g, 22.84 mmol] in ethylene glyeo] dimethy] ether {40
ml) and water (10 mL), is added Cs;CO;5 {18.6 g, 57.1 mmol). Nitrogen gas is bubbled through Lhe
midure for 5 minuies before addition of tetrakis(iriphenylphosphine) palladium {@) (1.32 g, 1.14
mmol). The remction vessel is sealed and healed Lo o0°C for 22 hours. The reaction mibxture Is
quenched with 30 mL of waier, Black precipitale is fillered, the Alirate is concentreled under vacuum
and extracted thres Hmes with EtQAc (100 mL). The organic layers are combined and washed with
20 mL of brine and dried over sodinm sulfate. The mixture is concentrated to provide an oil which iz
subjected o flash column chromafography (silica gel: 0 — 7% ethy} acetate/heptane) 1o afford 4-chlorg-
(i{ 3-methgxy-phenyl} 2-methvlgulfanyl-pyrimidine {3.92 g, 64%, Inlermediate {52)] as a salid.
LC/MS: Ry = 4.14 minuies, MS; 267 (D).

Step 2. To a schtion of d-chloro-6-(3-methoxy-phenyl}-2-methylsu!fanyl-pyrimidine (3.63 g, 13.61
mmol, Tntermediate (32)] in DCM {70 mL}) is added 3-chloroperpxybenzolc acid {10.06 g, 40.53
mmol} and stimred at room temperature for 4 hours. The reaction mixtire is quenched with 2 N sodium
hydroxide solution to pE=9, extracted with DCM (3 % 100 mL). The organic layers are combined and
washed with 10 mi. of brine and dried over sodivim sulfate. The mixhirs is concentrated Lo provide 4-
chlorg-2-methanesylfonyl-6-(3-methoxy-phenyl)-pyrimidipe [4.35 g. LC/MS: Ry = 3.3 mimites, MS:
299 (M-+H)] as a solid. 425 g of this material is disselved In a mixture of MeOH {70 ml.) and DM
(40 ml) and the sohution is treated dropwise with sodivm methoxide (25% wi n methanol, 3.58 ml,
15.64 mmol). The mixture s stirred al room Lemperatore for 2 hours guenched with water {20 mL),
concentmted to remove MeOH md DCM, and extracted three times with EtOAc (100 mL). The
combined cxtracis are washed with 10 mL of brine and dried over sodium sulfate.  The mixture is
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concentraled to provide a solid which is subfected 1o flash column chromelography (siliea gel: 2 —20%

ethy] acetale/beptane) to afford 4-chlom-2-methoxy-6-(3-methoxy-phenyl}-pynmidine 2.73 g, 80%
yield for 2 sleps, Intermediate (53)] as a solid. LCAMS: Ry = 3,84 minutes M3: 257 (M+H).

Step 3. To a solution of 4chloro-2-methoxy-6-(3-methoxy-phenyl}-pyrimidine (80 me, 0.32 mmel,
Intermediate (53)] end 2-(4-nitro-phenyl)-ethylamine hydrochloride (77.6 mg, 0.38 mmol} in EiOH
(1.1 mL) is added diisoprepyl-ethylemine (0.139 mL, 0.80mmol). The reaction mbxure is heeled under

microwave st 170°% for 45 mimnes. Solvent is emoved and residuc is subjected to [lash column

chromatopraphy (silica gel: 10 — 50% ethyl acetate/heptane) 1o afford [2-methoxy-E-(3-methoxy-
-[2-{4-mitro-phenyl -amine [62 mg, 51%, Example 43(b)] as & sohd.

J.C/MS: Ry = 2.57 minute, MS: 381 (M+H), 'H NMR (300 MHz, (CDy»S0): & 8.14 (2H, d, 7=9.3
Hz), 7.53 (OH, d, J= 9.8 Hz), 7.52 (3H, m), 738 (1H, t, 7= 8.6 i), 7.01 (114, m), 6.58 (1H, s), 3.84
(Y, 5),3.79 (31, 5), 3.6 {21, m), 2.99 (2H, m). ICxp = 0.9 1M

Ry procesding in a similar manner fo Example 43(b) above but substituting 2-{4-rillvoromethoxy-
phenyD)-efhylamine [Inlermediate 12] for 2-{4-nitro-phenyl)-ethylaminae, acetonifcle for BEiOH a5
solvent in Step 3, and carrying cut the reaction in a microweve oven at 1°10°C for 45 minutes, there is
prepared  [2-methoxy-6-{3-meth, henyl)-pyrimidio-&-yl]-[2-{4-triflngrnmeihoxy-ph thyl]-
amine [88 mg, 44 %, Example 43(e)] as a solid. LC/MS; Ry = 2.92 minutes, MS: 420 (M+H). 'H
NMR (300 MEz, CDCly): § 7.6 (1H, m), 7.55 (1H, d, /=9 Hz), 7.52 (1M, ¢, J= 74 Hz), 724 (2H, d, J
= 5.8 Hz), 7.16 (2H, 4, S = 9.8 Hz), 6.99 (1H, m), 6.36 {1H, s), 4,86 (1H, br s), 4.01 (3H, s), 3.56 (3H,
), 3.7 (2H, m), 2.96 (ZH, m).

(@  [242Chl
amine hydrochloride
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C‘]'[:.

G A
By proceeding in a similar manner to Example 43(b) but (i) substihrting 2-{2~chloro-6-fleoro-phenyl}-
ethylamine for 2-{4-nitro-phenyl}-ethylamine, acetonitrile for EtOH as solvent in Slep 3 thers is
prepared I
amine which is dissolved in ether and treated with 1 M hydrogen chlonde in ether ro afford [2-(2-
chlaro-6-fluo enyD)-ethyl]-[2-meth 3-methoxy-pheny -pyrimidin-4-vi}-amine
hydrochjoride [51 mg, 60%, Bxample 43(d)] as a solid. LC/MS: Ry = 2.52 minutes MS: 388 (M-+H).
11 NMR, [300 MHz, (CDs%80): 5 7.12-7.48 (TH, ), 6.6 (1H, 5), 3.99 (3H, 5), 3.82 (3H, 5), 3.67 (2H,
m), 3.07 (ZH, m).

By proceeding in a similar mamer Lo Example 43(b} but substituting 2-thiophen-2-yl-ethylamine for 2-
(4-nitro-phenyl)-ethylamine, and substitating acetonitrile for EKOH as solvent in Slep 3 (here is
propared ..

dissnlved in elher and treated with 1 M hydrogen chloride in ether affording [2-methoxy-6-(3-
melhoxy-phenyl)-pyrimidin-4-y[|{2-thiophen-2-yl-ethvl}-amine _hydrochioride [33.7 mg, 43%,
Example 43(e)] as a sofid. LO/MS: Rr = 2.52 minutes MS: 342 (M+H). 'H NMR [300 Mlfz,
(CD,).80]: 5 732-7.5 (44, m), 7.13 (1H, m), 6.96 (2H, m), 6.64 (LH, 5), 4 (3H, s), 3.8 3H, 5), 3.7
{2H, m), 3.12 (21, m). ICs5 = 9.7 ol

() 3-{2-[2-Methoxy-6-(3-methoxy-phenyl imidin-4-ylaming]-¢iyl}-1H-indol-5-0]
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By proceeding in a similar manner to Example i(a) but sabstinting 3-{2-amimo-eihyl)-1H-mdol-5-0l
bydrochloride for 2-{(4-nitro-phenyl}-ethylamine, and substituting acelonitrile for E6OH as solvent in
Step 3, there is prepared 3-{2-T2-methoxy-6-(3-methoxy-phenyl} pyrimidin-4-ylamino])-ethyl3-1T-
indol-5-0] 119.5 mg, 25%, Example 43(D)] as a solid. LC/MS: Ry = 2.13 minutes MS: 391 (M+H). 'H
NMR, [300 MHz, (CD51S0F: § 10.46 (1H, s), 856 (¥, 5), 7.48 (2H, m), 7.38 (11, m), 6.99 — 7.12
{IH, m}, 6.81 (14, s), 6.58 (2H, m), 3.84 {3H, s), 3.79 (3H, ), 3.57 (ZH, m), 2.84 (ZH, m).

By procesding iz e similar menner {o Bxample 43(b) but substihrting 2-{6-methoxy-1H-indol-3-yl}
ethylamine for 2-(4-nilro-pheny}-ethylamine, and substituting acetoniirile for E{OH as solvent in Step
3 there is prepared [2-{f-ncihoxy-1H-indol 3-yl 1-[2-methoxy-6-3-meihoxy-phenyl}-pyrimidin-
4-ylj-amine which js dissolved in ether and trealed with 1 M hydrogen chloride in ether affording [2-
(6-methoxy-1 H-indol-3-y)-gibryl]-[2-methoxy-6-{3-methowy-phenyl)}-pyrimidin-4-vl]-am ing
hydrochloride [58.6 mg, 66%, Example 43(g)] as & solid, LC/MS: Br= 2.48 minntes MS: 405 (M--H).
‘H NMER [300 MHz, (CD;)%50]: 8 10.6 (1H, s), 7.3 — 7.5 (4H, m), .12 {1H, m), 702 {1H, m), 6.8 (1H,
), 6.61 (ZH, m), 3.99 (3H, s), 1.8 (34, 5}, 3.72 (3H, =), 3.58 (213, m), 2.94 {ZH, m). {(Cs; = 104 oM

()
antige hydrochlonde
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I oCH,
o N J\OCH: HQO

By proceeding in 2 similar manner to Example 43{b} but substituting 2-{5-methoxy-1H-indol-3-¥1}-
ethylamine for 2-{4-nilro-pheny)Fethylaming, and substituting acelonitrile for EAOH as sclvenl in Step
3 there is prepared L
4-yl]-amine which is dissolved in ether and treated with | M h}fd.mgcn: chleride in ether affording {2-
S-metho: ~indol-3-

Tiydrohloride [52.1 mg, 59%, Example 43(h)] 2s a solid, LC/MS: Ry=2.45 minutes, MS: 405 (M+H).
' NMR [300 MHz, (CD;)%S0]: 6 10.65 (1H, 5), 741 {IH, m), 7.36 2H, m), 7.2 {1H, m), 7.13 (2H,
m), 7.01 (1H, m), 6.7 (1H, dd, J=9.6, 12 HZ), 6.6 (1H, s}, 3.98 (3H, s}, 3.8 (31, 5),3.72 (34, 5), 3.56
(2H, m), 2.97 (2H, m).

By proceeding n a similar manner to Example 43(b) but substifuting 2-pyridin-3-yl-ethylamine for 2-
(d-nitro-phenyl)-eihylamine, and substituting acetonitrile for EtOH as solvent in Step 3 there is

digsolved in ether and treated with 1 M h}'dmgen chloride in ether affording [2-methoxy-6-43-

i i idg [332 mg, 45%, Example
43(3)] as & solid. LC/MS: Ry = 1.53 minuies, MS: 337 (MHH). "HNMR {300 MHz, (CD,),801: 4 8.82
(1K, ), 8.76 (1H, m), 843 (1H, m), 795 (L8, m), 732 — 745 (3H, m), 7.11 (1H, m}, 6.64 (IH, s},
.98 (3H, ), 3.79 (3L, 5), 3.76 (2, m), 3.09 (2H, m). [Cxo =248 nM

{1 [2-{4-Amino-pheny|)-cthy.
hydrochloride
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By proceeding in a similar manner to Example 43(b) but substiluting 2-{(4-amina-phenyl)}-eihylamine
for 2-(4—nitm—phen}r1)—ethjf]&min; and substituting acetonitrile for B{OH os solvent in Step 3 there 1s
prepared amino-phenyl 2-methn - -phen imidi -amine which
is dissolved I ether and treafed with 1 M hydmgen chloride in ether affording [2-{4-amino-pheny!}-

i [524 mg 68%,
Example 43(7)] as a solid. LCMS: By = 1.72 minules, MS: 351 (M+H). 'H NMR. [300 MHz,
(CDRSOT: 57.24 — 7.5 (7H, m), 7.08 (IH, m), 665 (1H, 5), 4 (3H, 5), 3.8 (IH, 5), 3.64 (2H, m), 292
(2H, m).

(k)

HCl

By proceeding in & similar manner to Example 43(b} but substimting 4-methoxy-benzylamine for 2-{4-
nitro-phenyl)-ethylamine, end substituting acetonitzle for EtOH as solvent in Step 3 there is prepared

4-methoxy-benzyl ethoy-6-{3-meth henyD-pyrimidig-4-¥1]-aming which is dissolved in
ether and treated wilh 1 M hydrogen chlotide in ether affording (4-methoxy-benzyT-{2-methoxy-6-(3-
methoxy-phenyt imidin-4-yl]-ami chloride [56.3 mpg, 73%, Example 43(k)] as a solid.

LC/MS: Ry = 2.5 minutes, MS: 352 (M+HD. *H NMR [300 MHz, (CD:}80]: & 736 — 7.5 (3H, m),
728 (OH, 4, 7= 9.2 Hz), 7.1 (1H, m), 6.9 (2H, d, S = 92 Fiz), 6.65 (iH, 5), 457 (H, d. J= 5 Fz), 4
(3HL 5), 3.8 (3H, 5), 3.72 38, 5). [Csp = 1073 2M

(3] [2-Methooy6H-( 3-methoxy-phenyl}-pycimidin-4-y|j<{3-pheny[-propyl }amine hyidrochlorjde



efiling
Rectangle

efiling
Rectangle

efiling
Rectangle


10

i)

20

-161-

By procesdimg in a similar manner o0 Example 43(b) but substituting 3-phenyl-propylamine for 2-(4-
nitro-phenyl}-ethylemine, and substituting acetoniivle for ELOH as solvent in Step 1 there is prepared
f2-methoxy-6-(3-methgy-phenyl-pyrimidin-4-y|]{3-phenyl-propyl -amine which is dissclved in
ether and treated with 1 M hydrogen chioride in ether affording [2-methoxy-6-{3-methoxy-pheny()-

rimidin-4-y1]-{3-phenvl-propyl ine hydrochloride [60.6 mg, 79%, Example 43()] az a solid.
LCMS: Ry = 2.65 minutes, MS: 350 (M+D. "H NMR [300 MHz, (CD=).80]: 3 7.1 — 7.5 (9H, m),
6.62 {TH, 5}, 395 (3H, s), 3.8 (3H, 5}, 3.42 (2H, m), 2.64 (2H, m}, 1.B3 (2IL, m)}, ICs; = 1686 nM

(m}  [2-(IH-Imidazo)-a-yl}-eliy]}-[2~-methoxy-6-(3-methoxy-phenyl)-pyrimidin-4-yi] -amine
rm/\/[ }/g
N
CHO ! O ocH,

By procecding in a similar manner to Example 43(b) but substitating 2-{ |H-imidezol-4-y-eihylamine
for 2-(4-nitro-pheny!}-ethylamine, and substituling acetonitrile for EAOH ez gsolvent in Siep 3 diere is
prepared =jmi =4 yl)-ethyl]{2-methe -meth. [ imidin-4-yl]-amine [3%.2
mg, 54%, Example 43(m)] =5 a solid LC/MS: Ry = 1.45 minutes, MS: 326 (M+H). "H NMR [300
Mz, (CD:%8C); & 7.8 (0H, s), 7.52 (2H, m), 737 (1, m), 7.01 {(IE, m), 6.94 (11, s), 6.5 (1H, 5),
3.84 (3H, =), 3.79 (3K, 5), 3.56 (ZH, m), 2.79 (2H, m).

(@ (252 [2-Methoxy-6-(3-methoxy-phenylk-pyrimidin-4-viamine]-3-(4-methoxy-pheny!

propionic acid

£

i N /IL‘::u:HJ
By proceeding in a similar manner to Example 43(k) but sebetituting L-O-methyl] yrosme for 2-(4-
nitro-pienyl)-ethylamine in Step 3 there is prepered (25)-2-[2-Methoxy-6-(3-methoxy-pheny]>
pyrimidig-4-ylamino]-3-{4-methoxy-pheny|}propionic acid [40.2 mz, 45%, Example 43(n}] as a solid.
LC/MS: By = 238 minutes, MS: 410 (M+H). "H NMR [300 Mz, {CDx):S0]: § 12 (1H, br s), 7.62
{1H, m), 7.49 {|H, m), 738 {1H, m), 7.18 (2H, m), 7 (i[3, m), 6.8 (ZH, m), 6.73 (1H, s}, 4.59 {1H, m),
3.3 (3K s}, 3.78 (3N, s), 1.68 (3HL 5), 3.1 (1H, m), 2.94 (1H, m). TCsn = 548 nh{
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{0)  2-Methoxy-6-(3-methoxy-phenyl}-pyrimidin-4-yI]-[2-( 4-methoxy-phenylr-ethyl]-amige
’[N/\Q/OCHJ

CH i

oall,

By procceding in a similar maaner t0 Example 43(b) but substituting 4-methoxyphenyl-clhylamine (or
2-(4-nitro-phenyl)-ethylamine, and substituting acetonilrile for EIQOH as solvent in Step 3 there is
prepared [2-methexy-6-(3-methoxy-phenyl imidin-4-y1]-[2-{4-mefhoxy-phenyl 1l-amins [58
mg, Example 43(0]].

Exzmple 4
[2-Methoxy-6- 5-melhyl-[1.3,4)oxadiazol

}m/\/@
i S Siep 1 furp2
- —_— - =
cHo ’A“'m oo | ’;L“m so. A
o 0
(LEY]

(38

}mf\/gms
=y
o L
CH—4, ] o
W

Example H
Step 1. To & mixture of 2,6-dichloro-pyrimidine 4 carboxylic acid methyl ester [T g, 4.93 mmol,
Ttermediate (54)] and NN-diisopropylethylamine {127 mL, 7.25 mmol} in THF (16 mL) 15 added 2-
(4-methoxypheayl)-ethylamine (707 pL, 4.83 mmol). The resulting mixture is stirred at ambient
temperature for 20 hours and poured into 50 mL water and extracted three times with 40 mL ethyl
acetate. The organic exirects are combined end washed with 20 tol, brine, dried over magnesium
snlfate, fillered and concentrated to afford a solid which s purified ¥ia fash column chromatography
on silica pel (35 g) eluting with 5 to 50% EtQAc in heptane gradient o afford 2-chlora-6-(2-{4-
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methoxy-phenyl)-ethylaminoj-pyrimidine-d-earboxylic acid methyl ester [1 g, 64.5%, Inlermediate

(33)). LCMS: By =29 minuies, MS: 322 (M+).

Step 2. A mbcture of 2-chloro-5-[2-(4-methoxy-phenyl}ethylamine]-pyrimidine-d-carboxylic acid
methyl esler [650 mg, 2.02 mmol, Intermediate (55)] 5M sodium methoxide in MeCOH (20 mL, 10.1
mmol}, in MeOH (10 mL) is heated to reflux and stired for 5 hours. The heating is tumed off and
the mixturs is stired for 15 hours at room lemperature and concentrated by rotary evaporator o
remove the solvenl. The solid is dissolved in water and the solution is acidified to pH 2 with the
addition of 1N hydrochloric acid Exiracted three times with 75 mL EtOAc and concenirated the
combined organte extracts lo afford 2-methoxy-6-{2-{4 methowy-phenyl)-ethylaminoi-pyrimidipe-4-
carfoxylic acid [390 mg, 64%, Intermediate {56)] as a solid. LCMS: Ry = 1.99 minules, MS: 304
(M+H),

Step 3. To a solution of 2-methoxy-6-[2-{4-methoxy-phenyl}-ethylamino]-pyrimidine-4-carboxylic
acid [100 mg 0.33 mmol, Intermediate (56)] in dimettylformamide (] ml) is added W.N-
drisopropylethylamine {145 pL, 0.53 mmol} followed by TBTU (128 mg, 0.4 mmol). Stirred the
reaction mbcture for 5 minutes before adding arcetic hydrzide (37 mg, 0.5 mmol) and continued
stirring the reaction mixhire overnight ai ambient temperature. The reaction mixtare is poured into
water (25 ml) and subsequently extracted three times with 25 ml ethyl acetate. The combined
organic extracts are washed thres times with 25 mL water, with 25 mL, brine, drjed over magnesium
sulfate, filtered and concentrated by rotary evaporalor. The malerial obiained is subjected fo flash
column chromatography on silica (10g) eluting with 0 o 5% MeOH in DCM gradient to afford 2-

-[2-[4-methoxyphen lamino]-pyoimidine4-carboxylic ecid W-acetyl-hydrazide (42

mg). A mixture of 2-methoxy-6-[2-(4-methoxy-phenyl}-cthylamino]-pyrimidine-4-carboxylic actd N'-
acetyl-iydrazide (42 mg, 0.12 mmol), p-toluenesulfonylchloride (34 mg, 0.18 mmol) and PS-BEMP
(218 mg, 0.48 mmol) in THF (1.5 mL) is imedioted fn 2 microwave to 140°C [or 6 minutes. The
material is fAltered and sbaorbed onto silica gel and subjecied 1o Aash column chrometopraphy on silica
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= Sicp 4
o | ,;,L ) -
OCH, |
§ | B Aock,
o
Example 43 (59

Step 1. A mixture of 2-chloro-6-[2-(4-methaxy-phenyl}-ethylamino]-pyrimidine-4-carboxylic acid
mothyl ester [7.43 g 23.09 mmol, Tofermediate (55)] in dimethoxyethane (100 mL) is chilled in an
icefwaler hath to 3°C and treated dropwise via syringe with a solution of 2M lithium borohydride in
THF (173 mL, 34.6 mmel) not allowing Lhe reaction lemperature exceed 7°C. Afer complele
addition stirring is continued al 5°C for 1 hour. The reaction mixture is poured inte icefwater (250
L) and extrected four times E1OAc (100 mL). The combined organic extracts are washed with water
(100 mL), them with brine (100 mL), dried over megnesium suwifate, filtered and concentrated by
rotary evaporator to afford {2-chloro-6-[2-{4-methoxy-phenyl lamino)-pyrimidin-4-yl}-methanc!
[6.51 g, 96%, Intermediate (57)]-

Step 2. A mixturc of {2-chloro-6-J2~{4-methoxy-phenyl)-ediylamino]-pyrimidin-4-yl}-methanol (6.5
g mg, 22.1 mmol, Inlermediate (571 25 wi¥% sodinm methoxide m MeQOH (15.2 mL, 66.3 mmol), in
MeOH (20 mL) is heated to 90°C and stimred for 3 bours and concemtraled by rotery cvaporator @
remove the solvent. The solid is dissolved in water and the selution is acidified lo pH B with tho
addition of setrated ammonium chlorde solufon. Extracted twice with 15¢ ml ethyl acelate,
combined the exiracis, Dried over magnesium sulfate, filiered and concentrated to afford {2-mefhoxy-

6i-[2-(4-methoxy-phenyl}-ethylanino |:gyr1_m;@-4~xl|-methggu [5.6g, 88%, Intermediate (56)] as a
solid. LCMS: Ry =2.95 minutes, MS: 290 (M+H).

Siep 3. A sclution of axalyl chloride (305 i, 3.55 mmol) in DCM {10 mL) is chilled 1o —78°C. To
the chilled solution is added dropwise, dimethyl sulfoxide (492 pL, 6.92 mmol). Afler 10 minules of
stiring a solulion of [2~mcﬁwxy—6—[2-{4—mnthnxy-phen}rl}-eﬂ]j]aminu]—p}u-imidinrd—yl}-mﬁhanul
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(500 mg, 1.73 mmeol, Intermediale (58)] in DCM (7 mL) is added via syringe. The mixture 12 siired at
—78°C for 30 minmes before adding triethylamine (1.93 mL, 13.84 mmol) vie syringe. Afier stirng
for an additional 40 minules at —78°C the maction is poumd inlo waler (30 mL) and this mixihues js
extracled twice with 30 mL DCM. The combined extracis are dried over magnesivn sulfate, filtered
and concentrated by rotary evaporator, The residue Is taken up in loluepe and re-concentrated end

dried uoder high vacuum 1o afford
carbaldehyde [450 mg, 20.5%, Inlermediare (593).

Step 4. In a tube is combined 2-msthoxy-&[2-{4-methoxy-phenyl)-ethylamino]-pyrimidine-4-
carbaldehyde [120 mg, 0.42 mmol, Intermediziz {59)], tosylmethylisocyanide (90 mg, ¢.46 mmel),
Ambersep 200 OH resin {800 mg}, cthylens plycol dimethyl ether {3.5 mL) and water (3.5 ml). The
tube is sealed and the mixture is healed to 90°C and stirred for 1B howrs. The mixture is allowed to
conl to ambient lemperamre end fitered 10 remove the resin, and (he resin is washed with Me(HH (10
mL). The combined [flirele and washings are conceptraled by rolary eveporator and (he residue is
subjecied 1o flash eolumn chromatography on silica gel eluting with (¢ fo 40% EfOAC in heptane
gradient) fo afford (2-methoxy-6oxazgl-3-yl-pyomidin-4-v1}[2{4 methoxy-phegyl)-sthyl]-amine
[11.6 mg, §.5%, Example 45]. LCMS: Ry =2.57 minutez, MS: 327 (N+H]). ICy = 7.5 0

Example 46
{a) 3-{6-12-{2 2-Difluoro-henzol 1 Adioxol-5-y}-efiylaming]-2-methoxy-pyrimidin-d-vl}-

benzoic acig

Exwreiln H[2)
Step 1. To a solution of 2,2-Jiflyoro-benzofi,d]dioxole-5-carbaldehyde [5.48 g 29.44 mmol,
Intermediale (603 and nitromethane (4.78 mL, 88.32 mmo!) in acetic acid (90 wl) is added
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ammenium acelate (5.67 g, 73.6 mmol). The reaction mixture Is heated Lo reflux for 5.5 hours. Acefic
acid is removed in vacuo and the residue is added water (20 mL) and extracled with DCM (3 = 50
mL), orpenic layers are combined and washed with 2 N sodium kydroxide, water and brine, dried over
sodjum sulfate and concentrated. The solid oblained is crystallized in methanol/DCM {1:1) to yield
intermediate 2.2-difluoro-5-(2-nitra-yinyl-benzo[1,3]dioxole [3.33 g, Iotermediate (61)] as a solid.

Step 2. 2,2-difluore-5-(2-nitro-vinyl)}-benzof1,3]dioxole (2 g, 8.73 mmol) is dissolved in THF (50 mL)
and treated with Jithivm aluminum hydride (44 mL, 26.2 mmol, 1 M sohstion v THF) dropwise during
20 minstes at (°C. The mixture is heated to refire for 2 hours, quenched wilh water (2 mL) and 2 N
sodium hydroxide (4 ml). The mixturs js stieed for 5 minutes, filtered through a pad of Celite. The
filrate is concentrated trealed with water and extracted three times with EiQAe (50 mL). The
combined extracts arc washed with brine, dried over sodium sulfale and the evaporated. The residue is
dissolved in ether and treated with 1 M hydrogen chloride in ether affording 2+2.2-difluom-
benzo[1,3]dioxol-5-y}-ethylamine hydrochloride [1.04 g, 50%, [ntermediate (62)] as a solid. LOC/MS:
MS: 202 {M+H),

Step 3. To a solution of 4,5-dichloro-2-methoxy-pyrimidine (0.606 g, 338 mmol, Intermediale (2}
and 2-2,2-difluorc-benzo[1,3]dioxel-5-yl}-ethylamine  hydrochloride (0,884 g, 3.72 mmol,
Intermediate (623]} in EtOH (11 mL) is added sodium bicarbonate (0.85 g, 10.14 mmol) and heated o
rePux for 4 hours. The reaction mixture is filtered and filtrale is concentrated, residus solid is washed
with small ameoumt of EIOH to yield (8-chlorg-2-methoxy-pyrimidin-4-yI}-[2-{2 2-diffucre-
benzo[1.3]dioxol-5yN-cthyl]-amine [0.918 g 79%, Intermediale (63)] as a solid LC/MS: MS: 344
(W-FH).

Step 4. A solution of (6-chloro-2-methoxy-pyrimidin-4-yD)-[2-(2,2-difluoro-benzo[1,3]dioxol-5¥1}-
ethyl]-amine [150 mg, 04317 mmol, Intermediate (63)] and 3-carboxyphenylboronic acid [87 mg,
0.524 mmol, Intermediate {20)] in acetonitrile (2 mL) and aqneang Na;C0; solution (0.4 M, 2 mL) i=
depassed with nitrogen for 5 mimrtes before addition of letrakis(triphenylphosphine) palladinm{C}
(25.2 mp, 5 mol%). The reaction vessel is szaled and healed ander microwave (0 130°C for 20 minutes.
To the reaction mixture is added 2 mL of waler and pH is adjusted Lo ebont 6 using 6 N aqueous
hydrochloric acid. This mixture 1s extracted three immes with EIOAc (50 mL}. The combined extracts
are washed with brine, dried over sodium sulfate end concentrated to provide 2 solid which is
redissolved Im MeOH apd DCM is added to precipitale a solid, 3-{6-[2-(22-difluoro-
i je: acid [166 mp, §8%, Example
46(2)]. LO/MS; Ry = 2.67 minules, MS: 430 M+H):. 'H NMR [300 MHz, {CD;),807; 8 132 {iH, br
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s), 8.4 (1H, s), 8.06 (ZH, m), 7.6 (1EL t, J = 4.9 Hz), 7.36 (IH, &), 7.31 (1H, m), 7.06 (!H, m), 6.68
(1H, 53, 3.99 (3H, 5), 3.64 {2H, m), 2.9 (2H, m).

(b} 2-(2.2-Difluom-benzo[ | ioxol-3-yTethvilH 2-methoxy--pyridin-3 -yl -pyrimidm-J-yi}
amine hydrochlocde

»m/\/@ix

ot
OCH,

By proceeding in e similar manner to Example 46(a), but substituting 3-pyridylboronic acid for 3-
carboxyphenylboronic acid in Step 4 and treating the crude reaciion product with T M hydrogen
chloride in ciher, there is prepared [2-42.2-difluoro-benzof1,31digxol-5-v1)-eth

i i drochloride [132 mg, Example 46(b}] as = solid. LC/MS; Rr =
2,72 minntes, MS: 387 (M+H). "H NMR (300 MHz, (CT:),801: § 9.2 (1H, s), -84 (1L, m), 8.6 (1H,
m), 7.85 (1K, m), 7.4 (1€, 5), 7-36 (1H, d,./= 9.6 Hz), 7.11 (L, d, J= 9.6 Hz), 6.78 (1H, 5), 3.98 (3H,
5), 3.62 (2H, m), 2.96 (ZH, m). ICsg =212 oM

{c) N{3-16-2-(4-Difuoromethoxy-phenyl}-ethylamino]-2-methoxy-pyrimidin-4-yl} -
acetarmizle hydrochloride

Neg
NN

By proceeding in a similar manmer to that described above for Steps 3 and 4 of Example 46(z), bul (i)
substituting 2-(4-difluoromethoxy-phenyl)-elhylamine hydrochloride [LC/MS: MS: 18B, prepored by
proceeding in a Shmilar to’ Example 5, Siep 1, meihod B, but substituting 4-diflvoromethoxy
benzaldehyde for 4-riffunromeihoxy benzaldehyde] [or 2-{2,2-difluoro-henzo[1.3]dioxol-5-y1}-
gthylemine hydrochloride in Step 3; (i) substiuting 3-acetemidophenylboronic acid  for
3-carhaxyphenylboronic acid in Step 4 and carrying out fhis reaction in a microwave overn at 130 °C
for 23 mimutes; and (iv) wearing (he reaction product with | M hydrogen chloride in ether, there is
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acetamide hydrochloride [195 mg, Example 46{¢)] as a solid. LC/MS: Ry = 2.45 minutes, M3: 420

(MHH). "H NMR [300 Mz, (CD;)S0]: § 1022 (1H, br 5), 8.18 (IH, 5), 7.64 (iH, br 5), 74 (1H,
m), 7.36 (2H. d, J= 9.2 Hz), 7.19 {1H, L, J= 67.3 Hz), 7.12 (2, &, = 9.2 Hz), 6.59 (IH, 5), 4.01 (3H,
s), 3.64 (2H, m), 2.9 (2H, m), 2.08 (3H, 8), ICsp = 4 oM

(d) 2-{4-13ifl ethoxy-phenyli-ethyl]l- -methanesn 1-phenyi}2-melhoxy-pyrimidin-
d-yll-amine chlorde
q-qu-J.\@,m | Sy SEnl 1
* .f’]\um, —  oam, Naﬁl»ﬂ]
a2 (2%}
g (&4
stpl

T

o0, aon,

Exrple 460d)

Step 1. By proceeding in a similar manner lo Example 43(b), Step L, but {1) substiuting
3. melhanesukfonyl-phenylboronic acid for 3-acelamidophenylboronic acid, and (i) substiluling 4.6-
dichloro-2-methoxy-pyrimidine for 4,6-dichloro-2-methylsulfanyl-pyrimidine ihere is prepared 4
v A-methanesu -phenyl-2-meth imiding [Infermediale (64)].

Siep 2. By proceeding in a similar manner to Example 46(a), Step 3, bat (i) substituting 4-chloro-6-(3-
methanesulfonyl-phenyl} 2-methoxy-pyrimidice  for  4,6-dickloro-2-methoxy-pyrimidine, (i)
substituting  2-(4-difluoromethaxy-phenyl)}-slhylamme  hydrochloride  for 2-{2,2-diflncro-
benzo[1,3]dioxel-5-yT}-ethylamine hydrochlorides, and (jii) treating the product with 1 M hydrogen
chioride in ether, there i3 prepared J2{4 difluorome -phenyl -T6-{3-methanesnl fo;
henyl)-2-methoxy-pyrimidin-4-v[]-amine hydrochloride [188 mg, example 46{d)]) a= a solid. LC/MS:
Rr = 2.73 mimules, MS: 450 (M+H). "H NMR [300 MHz, (CD,),50]: & 839 (LH, br s), 821 (1H, br
d J=9Hz), B.08B {11 d, J=9.4 Hx), 78] (1M, £ J=94 Hz), 735 (2H, d, J=9.6 Hz}, 718 (I, L, 7=
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74.5 Hz), 7.12 (2H, d, J= 9.6 Hz), 6.76 (1H, 5), 4.01 (3H, 5), 3.64 {2H, m), 3.28 (3H, 5), 2.9 (2, m).
IC5=17 oM

(e)

By procesding in 2 similer manner io Exampls 46(a), Step 4, bul (i) substitrting [2-(2-chloro-6-Muoro-
phenyl}-ethyl]-{6-chloro-2-methoxy-pyrmidin-4-yl}-amine [500 mg, 1.58 mmol, Intermediate {24]]
for 4,6-dichloro-2-meihoxy-pyrimidine angd (ji) substititing 3-hydroxyphenyl boronic acid (240 mg,
1.74 mmol) for 3-carboxyphenylboronic acid there is prepared 3-[6-[2-(2-chloro-6-fleorophenyi
lamingi-2-methoxy-pyrimidin-4-y1} -phenol [390 mg, 66%, Example d6{e)] as a solid.

Example 47
[2-(2 4-Dichloro-phenyl-ethyl14{2-methyl-G-{3-[1- 1-14 1H-letrazol-5-yl 1]-pheny]}-

imidin—4-y11-amine hydrochlonde

Example 47

Step 1. To a solution of (3-bromo-phenyl}-acetonitrile (2.3 g, 11.77 mmol) in anhydrous THF (30 mL)
15 added polassium tert-butoxide (2.92 g, 25.89 mmo!) at —40°C. Methy! todide (1.95 mi, 29.43 mmol}
i3 2dded in portions. The reaction mivhre is allowed to warm up 16 room temperahure, stirred for 15
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hours, and quenched with 2N hydrachloric aeid (10 mL), extracied with ethyl acclate. The arganic
layer is washed with brine, dried over sodium sulfale, concentraled, and purified via silica gel
chromatography ehuting with 0 to 50% EIOAc in heptane to give 2-(3-bromo-phenyl}-2-methyl-
prepionitdle (1.7 g} (Iotermediate (65)] as an oil. MS: 225 (M+H).

Step 2. A solution of 2-(3-brome-phenyl)-2-methyl-propionitrile [0.5 g, 2.2 mmol, Intermediaie {65)]
in tolucne (8 mL} and THF (2 mL) is added triizopropyl borale {0.61 mL, 2.6 mmol) at —75°C. tert-
Baty] lithium (1.7 M in pentane, 1.55 mL, 2.68 mmol) is added dropwisze during 15 min. Reaction
mixture is stimred at —78°C for additiona) 1 hour, warmed up 10 =20°C and quenched with 2N
hydrochleric acid (10 mL). The reaciion mixinre is extracted with ether, combined ether layers are
washed with bring, dried and concentrated o obtain 3-(cyano-dimethyl-methyl}pheny! borgnic acid
(0.5 g} [Intermcdiate (663] as an oil.

Step 3. By proceeding in a similar mannsr io Exemple 49(a), Siep 3, but substituting 3-(cyano-
dimethyl-methyl}-phemyl borouic acid [Intermediate (66)] for 3-(1-carboxy-ethyl)-pheny] boronic acid.
2-(3-{6-[2(2 4 Dichloro-phen lamino]-2-methy]-pyrimidin-4-y1}-phenyl} 2-meithyl-
propionitrile [100 mg., Intcrmediate (67)] is obtained as a solid. LC/MS: Ry = 2.74 minules, M3: 441
M+H).

Step 4. Te a solution of 2-(3-16-[2-2 4-dichlor-phenyl}-elhylaming]-2-methyl-pyrimidin-4-y1}-
phenyl)-2-methyl-propionitrile [50 mg, 0.11 mmol, Intermediale (67)] m a,0La—~triflugrololuene (2
mL) is added azidotcibutyllin {0251 mL., 0.88 mmol) and heated in microwave oven at 180°C for 1.5
hours. Reaction mixture is concentrated and purified via silica gel chromatography elufing with 24 1o
100% ELDAC in heplens o pive [24{2.4-di -phenyl 1142~ -f-{3-[1-methyl-1-(2H-
tetrazol-5-yl}-ethyll-phenyl] -pyrimidin-4-yl} amine as a solid, which is treated with 1M hydrogen
chioride in eiher affordmg [2-{2.4-dichloro-phenyl)-ethy[l-(2-mefhyi-6-{3-[1-meihyl-1 {7 H-tetrazol-3-

ethyl]-phenyl }-pyrimidin-A-yl} amine hydrochloride [47 mg, 80%, Example 47) as a solid. LC/MS:
Ry = 2.47 minutes, MS: 484 (M+H). 'HNMR [300 MHz, (CD1)50]: & $.64 (1H, brs), 7.3 - 7.8 (7H,
m), 6.56 (1H, s5), 3.98 (3H, 5), 3.64 (2H, m), 3 (25, m), 1.5 (6K, 5). ICsxy = 04 oM

BExample 48
[2-Meihoxy-6-(2 -methoxy-benzyloxy)-pyrimidin-4-yI]-[2-{4-methoxy-phenyl}-ethyll-amine

hydrochloride
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4] Examplc 48

To a snspension of (2-Methoxy-phenyl}-methanol (860 mg, 6.22 mmol}, and sedium hydride (60%,
0.3 g) in DMF (10 mL} is add {(6-Chloro-2-methoxy-pyrimidin-4-y[}-[2-(4-meihoxy-phenyl)-ethyl]-
amine [0.54 g, 1.8 mmol, Tnismediate (8)] at 10°C. After | h al 60°C, the mixrure is diluted with H;0,
and extracled with ethyl acetate. The extracls are dried (MgSQ.), [iltered, concentraled, and
chromntegmphed (510, 40% EtDAc in HBpLam:} Lo afford a nop-separeble mix of lhe product, [2-
i and the
disubstituted side product, [2,6-Bis-{2-methoxy-benzyloxy)-pyrimidin-4-yI}-[2-(4-methoxy-phenyl}-
ethyl]-amine. Te above mixture in CH,Cl; is added a solution of HC in EtOAc, and the mixture is
concentrated, trimated {ether), and fltered 1o give 141 mg {19%) of 4(2-Melhoxy-benzyloxy)-6-[2-
(4-methoxy-phenyl)-ethylamine]-pyrimidin-2-0l hydrochloride as a solid, LCMS: By = 2.07 minutes,
MS: 382 (MAH). The filirale is concentrated, and chmmatugraphed (silica pel, 40% EtOAc in
Heptane) to afford [2- -phen
ethyl[-amine hydrochloride [39 mg, 5%, Example {(48)] as an cil. LCMS: Rr = 33 minutes, M5: 396
(V+HD). ICs0=12 oM

Exomple 49
() 2-(3-[6-[2(2 .4 Dichloro-phegyli-ethylamino}-2-methory-
acid chloride
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{48} {59} (70

Swpi

Example 4He)

Siep 1. A solution of LDA In TEHF/o-heptanefetirylbenzene (1.8M, 23.25 ml, 41.85 mmol) is cooled
down to —73°C and addad a solution of 3-bromophenylacetic acid [3 g, 13.35 mmol, Intermediate {(63)]
in THF {7 mL) dropwise over 15 minutes. The mixtne is stirred for 1 h et —73°C and treated dropwise
with methy] iodide (6.34 g, 24.64 mmol) over 15 mimuies. The reaction mixture is warmed up ia room
temperature and after stiring overnight, the mixmre is quenched with 2N Iydrochloric arid end
concentrated to remove THE. The residue is diloled with ether, washed twice with 2 N hydrochloric
acid (20 mL} and extracted twice with 10% sodiom hydroxide (20 mL). The combincd sodinm
hydroxide extracts are acidificd with 6 N hydrochloric acid lo pH=1 and exiracted three times with
cther (50 mL). Combined organic extracts are washed with brine, dried over sodium sulfate end
concentrated to obtain 2-(3-brpma-phepyh)-propionic acid {3 g 100%, Intermediate (69)] as a 2olid,
which is nged without firther prmification. LC/MS: 229 (WFH).

Slep 2. A solutien of 24{3-bromo-phenyl)}-propionic acid [500 mg, 2.18 mmel, Intermediale {69)] in
anhydrous ether (20 ml) js added tert-butyl lithium (1.7 ¥ in pentane, 5.4 mL, 9.16 mmol) dropwise
at —78°C and this mixture is stirred for 30 minutes treaisd willi tributy] borate (2.34 mL, §.72 mmol).
The reaction mixture is allowed to warm up to room lemperature, stirred for 15 hous, diluted with
ether, and quenched with 1 M HsPO,. After stirring for 30 minutcs the ether layer is separated and
extracted (hree limes with 2 N sodium hytroxide (20 mL). The combined sodium hydroxide extracis
are acidificd with 6 N hydrachlorie acid ic pH=1 and exiracted thres times wilh ether (50 mL). The
combined organic exiracts are washed with brine, dried over sodium snlfate and concentrated to obtain
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341 -carboxy-ethyl}-pheny! boronig acid [Tnlemediate {70)] as a solid, which is used withoul firther
purnification,

Slep 3. A solution of (6-chloro-2-methoxy-pyrimidin-4-yI}-{2-(2,4-dichloro-phenyl)-etiryl]-amine
[170 mg, 0.51 mmol, Intermediate (44)] and 3-(I-carboxy-ethyl}-phenyl boronic acid [119 mg, 0.61
mmo), Intermediale (70)] in acetonitrile (2.5 ml) and aqueous NaCOy solution (0.4 M, 2.5 mL) is
depassed with nitrogen for 5 minutes before addilion of letmkis(triphenylphosphine) palladinm (0)
(29.5 mg, 5 mol%). The reaction vessel is sealed and heated under microwave 1o 130 °C for 30
minutes. To the reaction mixture is added 2 mL. of water, the pH is adjnsted to about 7 using 2 N
aqueous hydrochlorc acid and (his mixture is extracted three times with EtCQAc (30 mL). The
combined extracts ara washed with brine, dried over sodium sulfate and concentraied, The resulting oil
iz subjecied Lo silica gel chromalography eluting with 0 te 7% MeOH in DCM lo give 2-3-[6-[2-(2.4-
¥ id as a salid, which is

trealed with 1M bydrogen chloride in ether affording 2-(3-(6-[2(2.4-d5 Iethylamino]-2-
methoxy-pyrimidin-4-y1}-phenyl} propionje seid hydrochloride {122 mg, 50%, Example 49(a}] as a

solid. LC/MS: Ry =2.47 minutes, MS: 446 (M+H). "H NMR. [300 MHz, (CD:%50): 5 12.4 (1H, br 5),
7.36— 7.8 (7H, m), 6.6 (1H, 5), 4 (3H, 3), 3.78 (1EL, q). 3.68 (2H, m), 3.02 (2H, m), 1.42 (3H, d). ICs =
1M

{h)
propionic acid
Nes
e |
H, CH, |
HO o
OCH,
O

Step 1. To & solution of LDA in THF/n-heptanefeitrylbenzene (1.8 M, 17 mL) at 0°C is added a
soludon of 2-{3-bromo-phenyi)-propionic acid [3 g 13.9 mmol, Intermediete (69)] in THF (5 mL})
dropwise during 15 minules. SLr for 1 honr, followed by addition of methyl fodide (4.93 g, 348 mmol}
in THF (5 mL) dropwise durizg 10 min. The reaction mixture i stirred for 15 hours, quenched with
2N hydrochloric acid, concentrated I vacuo, and diluted with ether (15¢ mL), The ether layer [s
washed with 2N hydrochloric acid, extracted lhrec Hmes with 2N sodinvm hydroxide (50 mL),
Combined sodium hydroxide layers are acidified with 6 N hydrochlorie acid to pH=1 2ud extracled
three times with ether (75 ml). Combined orpanic layers are washed with brine, dried over sodium
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sulfate and concenbrated to obtain 2-{3-bromo-phenyl)-2-methyl-propionic acid as a solid (3.08 g, 91%
yield}, which 15 used without further poriication. LC/MWS: 243 (M+H)

Step 2. By procecding n a similar manmer 1o Example 4%(z), Step 2, but substitiing 2-(3-bromo-
phenyl)-2-meihyl-propionic ecid for 2-(3-bromo-phenyl)-propionic acid. 3-{1-Carboxy-1-me
elhyl}-phenyl boronic acid is obtained as a semi-solid, which is nsed without further purification.
LC/AAS: 209 (MTH).

Siep 3. By procesding in a similar manner to Example 49(a}, Step 3, but substibsting 3-{1-carboxy-1-
meihyl-etiyl)}-phenyl boronic acid for EI-{] -carboxy-ihy[}-phenyl boronic acid,

henyl}-2-methyl-
acid [205 mg, 75%, Example 4%(b)] is obiained ag a solid, LC/MS: Ry = 2.9% minules, M3: 460.2
(M+H). 'H NMR [300 MEz, {CD;),80]: 3 12.38 (1H, s), 7.36— & (7H, m), 6.58 (1H, 5), 3.8 (31, 5),
358 (2H, m), 298 {ZH, m), 1.54 {6H, 5}

Example 50
2-(3-16- 122 4-Dichlore- Tamino]-2-methoxy-pyrimidin-4-yl}-phe 1-
ropionic ocid 1€ -8 ester oachloride

0, _.OCHCH,

To & solulion of 2-(3-[6-[2-{2,4-dichloro-phenyl)-ethylamina]-2-meihoxy-pyrimidin-4-y1] -phenyl)-2-
methyl-proplonis acid [100 mg, 0.218 mmol, Fxemgle 49(b}] in dimelthyHormamide (2 ml) is added
1-chloroethyl ethyl carbopate (0.053 mL, 0.392 mmol) and Cs,COs (142 me, 0.436 mmol). The
roixture is heated under microwave at 110°C for 10 minurles, quenched wilh water, end extracted with
ethyl sceistc. Combined organic layers are weshed with brime, dried over sodiom sulfate and
concentrated. The residae is subjected to silica gel chrcrmaingmph)r elmting with 0 to 40% EtOAc in
imidin-4-v14-phemy]

meihyl-propionjc acid 1-elhgxyearbonyloxy-eihyl ester as an oil which is treated with TM hydrogen
chloride m ether affording 2-{3-{56-[2-(2.4-dichlpro-phen lamino]-2-meth. ipidj

phenyD-2-methyl-propionic acid |-sthoxycarbonyloxy-cthyl cster hydrochloride {80 mg, 64%,
Example 50] as z solid. LOAMS: By =2 94 minmtes, MS: 576 (M+H). "H NMR [300 MHz, (CD;),50]:
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§7.36 — 7.8 (7H, m), 6.64 (1H, g), 6.6 (1H, 5, 4.05 (2H, g), 3.96 (3H, 5), 3.68 (2H, m), 3 (2EL, m), 1.57
(6H, 5), 1.38 (3H, d), 1.15 {34, 1). 1Cz0 = 4 nM

Example 51
243_§&-T2-(2,4-Dichlorp-phenyll-ethylaming

propiomic acid 2-dimethylaming-cibyl ester dihvdmchlonde

2ZHC

A solution of 2-(3- {6—[2—(2.4—di:]1luru-phen}r]}—eﬂwlaminuI-Z-mthxy—p]qimidjn—d—)f]]—pheuyl)-?.—
methyl-propionic acid [100 mg, 0.218 mmol, Example 49(b)] in DCM {2 ml) is treaied with HETU
(5152 mg, 135 mmol). The mixtore is slired at room temperature for 2 hours and treated with 2-
dimethylamine-ethanel (0.154 mk, 1.53 mmol). Afier stiming overnight, the mixture is quenched with
waler and extracted with ethyl acelats. The combined orpanic layers are washed with brne, dried over
sodium sulfite and concentraied. The residue is subjectsd to silica gel chromalography eluting with 0
e 75% MeOH in DCM lo oblain -{6-}2{2 4 dichlora-phenyl)-ethylamingl-2-meth

imidin-4v1]-phenyl 1-propionic _acid 2-dimethylami 1 ester as an oil which is
treated with 1M hydrogen chloride in ether affording 243-{6- 4-dichlore-phenylFelhylaminof2-
methoxy-pyrimidi -phenyl}2-methyl-proplonic id 2 dimethylapino-ethyl ester
dibvdrochtoride [B8 mg, 67%, Example 51] es a solid. LC/AMS: Ry = 2.1 minutes, MS: 531 {M-+H).
1 NMR [300 MHz, (CD:}S07: § 10.16 (IH, br s), 73 — 7.82 (7H, m), 6.62 (1H, ), 437 (ZH, m),
3,96 (3H, s), 3.68 (ZH, m), 332 (2H, m), 3 (2H, m), 2.63 (6H, =), 1.6 (6H, 5).

mmjdin-4-¥1]-1H-indol-3-
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{6-Chloro-2-methoxy-mymmidin=d-y[-[ 2-{2-i1 ~trifluoromethy]-chenyN-ethyl]-aming

] o
e _— II,N/\'/Q,
F F
Ha

2-Flucro—--influcromethyl-phenyl acetonitrile (2 g, 9.85 mmol} iz hydrogenaled with H; in a balloon,
10% PJ/C (522 g, 5 mol%) in 95% EtOH (50 mL) containing corceatrated hydrechloric acid (1.64
mL) at mom lemperabire for 15 hours. The midhare is filtered and filtmle Is concentrated to a solid that
is washed wilh diethyl ether to obtain 2-{2-fluoro-4-trifluoromethyl-phenyT)-eihylamine hydrochloride
{1.88 g, 73%) as o sulid. LC/MS: 208 (M+H). This compound {1.8 g, §.7 mmol) is dissolved in EtOH
{25 mL) and tated with 4 6-dichlore2-methoxy-pyrimidine [1.3 g 725 mmol, miermediate (4)] and
sodium bicarbonate (1.52 g, 18.13 mmel). The mixture is heated to reflux for 5 hours. Solid is Giter=d
and EtOH is removed in vacuo. The residue is washed with small amouni of DCM (o oblain {6-chloro-

Z-methoxy-pyrimidin-4-yI}[2-{2-[lnoro-d-triflvoromethyl-phenyl)-ethyl]-amine (2.59 g 76%) a5 a
solid. LC/MS: 350 (M+H).

Step 2
3-Carboxymethyl-TH-indol-5-¥1 boronic acid ! borondc ecid

CH
Br . B{OH),
7

M
H

Ta a sohilion of (5-bromo-1H-indol-3-y1}-acetic acid {1 g, 3.94 mmal) in THF {66 mL) at -78 °C is
added tert-buty] lithizm (I.7 M in penteng, 11.6 ml., 19.7 mmol) dropwise and stirred et -78°C for 30
minutes. af -30°C for 1 hour. Cooled down to ~78°C ngnin and treated dropwise with triisopropyl barale
{4.53 mL, 19.7 mmol). The reaction mixture is allowed to warm to room temperature during 1 hour
quenched with 2N hydrochloric scid. This mixiure js exiracted with ether. The exiract is dried aver
sodium sulfate ond concenbrate lo obtain an oil which is subjested to silica get chromatography
affording 3-carboxymelbyl-1H-indol-5-y] boronic acid (185 mg, 20%) as a selid.

Siep 3
-{ - Fluo iflworomethyl-phenyl-e mina |-g-methoeoy-myimidin-4-y13-1H-indol-3-
¥|}-acetic acid
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CPI
A,Q ? -
[,/EL e 7 =oIr, ! “”’\/g
=y —_— oR _‘“ F
| h*'”L-rH, k L

oc,
i

A solubon of (6-chloro-2-methoxy-pyrimidin-4-v1H2-{2-AuoroHioAucromethyl-phenyD-cthyl]-
amine (493 mg, 1.408 mmol) and 3-carboxymethyl-H-indol-5-y1 boronie acid (370 mg, 1.682 mmol)
in toluene (9 mL), ELOH (45 mL) end water {1 mlL) is added CsCO; {1.146 g, 3.52 mmol) and
degassed wilh nitrogen For 5 minules before addition of tetmakis(iriphenylphosphine) palladium (0)
{81.3 mg, 5 mol%). The reaclion vegsel is sealed and hesied wnder microwave to 130°C for 15 minutes.
To the reaction mixture is added IN hydrochloric acid io adjust pH to about 2. This mixture is
extracied three times with EIOAc (40 mL). The combined, exiracis are washed with brine, dried over
sodium sulfate and concenirated. The residue 35 subjected 1o silica pol chromatogrephy 1o give (5-{6-
[2+2 -fluoro-4-triflucromethyl-phenyl}-ethylamino]-2-methoxy-pyrimidig-L-v1) -1 H-indpl-3 -¥-acetic
zcid [116 mg, 17%, Example 52] as a solid. LC/MS: Rr = 2.57 minofeg, MS: 439 (M+H). ' NMR
[20D0 MHz, {CD,)S0]: § 12.18 (1K, s), 11.05 (1LL s), 8.18 (LM 5), 7.24 — 7.76 (7HL m), 6.6 (1L s),
3.87 (3H,5), 3.7 (2H, 5), 3.6 (21, m), 3 (2H, m}. 15y = 0.4 oM

Example 53
(a) 1H-indal-6-y1}-2~

irifluproacetale
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‘MH

o)

Fxamplae 53(g)

Step 1. A selution of 6-bromoindele (200 mg, 1.02 mmol) In anhydrous ether (4 mL), of -78°C, i3
trealed dropwise with tent-butyllithium (1.7 M sclulion in pentane, 2 ml., 3.4 mmol). Afier stirring for
30 minmtes the mixture is treated dropwise with tributyl borate (0.822 mL, 3.06 mmol) and allowed to
warm up 1o room lemperature. Afier stiming ovemight the reaction mixttoe is diluled with ether, and
this mixture i5 added in portions to phaspheric acid {15 mL, 1M), stimed for 30 mindes and eximcted
threz times with ether (20 mL). The combined extracis are extracted three limes with sodium
hydroxide solution {20 ml, 'N). The combined sodiim hydroxide extracls are acidified with
phasphoric zcid (1 M) lo pH=2, extracted with ether. The combmed ether exiracts are washed with
brine, dried over sodium sulfale apd concentrated to obtain 1H-indol-6-yl-horpnie acid [Intermedinfe
{77)] es a solid, which is used for the next step withoul further purification.

Sicp 2. A mixtwre of (S-chloro-2-methoxy-pyrimidin-4-y{)-[2-(4-methocy-phenyl)-cthyl]-amina
[205.3 mg, 0.698 mmol, Intermediate {8)] and IH-indol-6-yl-boromic acid [135 mg, 0.84 mmol,
Intermediate (77)]) in acetonitrile (3.5 mL) and NagCOy solution (3.7 mi. 0.4 M) is degassed with
niirogen for 5 mimoes and treated with tetrakis(triphenylphosphine) pajlediom (0) (20.5 mg, 0.035
mmol}. The mixhme i3 heated ander microwave at 130°C for 20 mimtes and extracted three times with
EtOAc (30 mL). The combined extracts are washed with saturated sodiom bicarbonate solution, with
brine, dried over sodinm sulfate end concentraled to provide a residue which is subjected to Gilson


efiling
Rectangle

efiling
Rectangle


1G

15

20

-179-

prep. HPLC (C18 column, 5 — 100%6 acelonitriletwaler, 0.1% trillucroacetic acid) to afford [6{1H-
—phenyl}-ethyl]-ammoniun triflucroacetate [87
mg, 33%, Example 53(a)] as an oil. LC/MS: Ry = 2.47 minutes, MS5: 375 (MEH). 'H NMR (300 MEHz,
CDCl5): 8 10 (1H, br s}, 8.14 - 62 (10H, m), 3.78 (3H, 5), 1.73 (3H, 5), 3.5 (2H, m}, 2.8 2H, m).

(b} 164 1 - Indazol-6-v1-2-methoxy-pyrimidin-d -v1]-[2-{4-methoxy-pheny()-ethyll-amine

itr (OH),
Hepl
N0 Nt
{TE) CE 0CH,
_r
Step 2 + I
o N"')\ucﬂ,
£
v QCH,
=
P
OCH,
Nl
: Exmmple 53(b)

Slep 1. By proceeding in 2 similer mangaer to Example 53(a), but substituting é-bromo-] H-indazole
for 6-bromoindole in Slep 1 there 18 prepared 1H-i 1-G-v]-! ic acid [150 mp, Intermediate
{79)] a3 a solid, This maferjal is nsed for the pext step withoot further purtFeatton.

Step 2. By proceeding in a similar manner to Example 53(a}, but substitating 1H-indazol-6-yl-boreaic
acld [Intermediats (79)] for 1H-indol-6-yl-boronic acid in Step 2, and carrying out 1he reaction in
toluene : EtOH : waler (2.5 mL: 1.3 mL: 0.2 ml), there is prepared [6-{1H-Indazol-6-v[)-2-methoxy-

idin-4-y1]-{2-(4- methoxy-—phenyl 1l-emine [60 myg, Example 53(b]] as a solid. LC/MS: Rr=
2.33 mimrtes, M5: 376 (M-H). '"H NMR [300 MHz, (CD3» 807 5 13.2 (1H, 5), 8.2 (1H, m), 8.1 (IH,
5), 7.82 (1H, m), 7.68 (1H, m), 7.56 (1H, m), 7.2 (2H, d, J= 8.6 Hz), 6.84 (2H, d, 7= 8.6 Hz}, 6.7 (1H,
5),1.92 3H, 5), 3.7 (3H, 8), 3.5 (2H, m), 2.8 (2H, m). 1Cs =095 oM

(c) 3-fa-[2-12,6-Dichloro-ph thylaming]-2-methexy-pyrimidin-4-yl }-benzgic acid
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By proceeding in a similar mammer Lo Example $3{a), Step Z, but substituting, 3-carboxyboronic acid
for 1H-mdol-6-y[-boroaic acid, =nd (6-chloro-2-melhoxy-pyrimidin-4-y1)}-{2-(2,6-dichloro-phenyl}-
elbyl]-amine [Intermediate (44)] for (6-chlore-2-methoxy-pyrimidin-4-y[)}-[2-(4-methoxy-phenyl}
ethyl]-amine, there is prepared 3-{6-12-(2.6-di eyl laming] -2 -meth intidin-4-yl}-
benzoje acld [110 mg, Example 53(c)] as a solid, LC/MS: Ry = 2.64 minules, MS: 418 (MHH). 'H
NMR [300 MEz, (CD:):807; § 13.2 (1H, br 5), 8.54 (1H, s), 8.1 {IH, m), §{1B, m), 7.76 (1H, m}, 7.4
(1H, m), 7.44 (2H, m), 7.26 (1H, m), 6.62 (1H, 5), 3.86 (3H, s), 3.6 (2H, m), 3.22 (2H, m),

Ex la 54
I2-{4-Mgcthoaoy-phenyly-ethyl]- [(2-metho 1H-Aetrazol-5- herryl imjdin-4-vl]-amin

sodium saft

To a 0.5 M solution of sodivm methoxide {10 ml., 5 mmol} in MeOH is added [2-(4-methoxy-
phenyl}-ethyl]-{2-methoxy-6-[3-(1 H-letrazol-5-y1)}-phenyl{-pyrimidin-4-yl} -amine [1.2 g, 2.57 mmol,
Example 24(a)]. After 1 hour al room iemperature the mixture is concentraled, fillered through a short
pad of silica eluting with e mixture of MeOFL and DCM {1:4, v/v), and trituraled with a mixtore of
heptane and ether to afford
pyrimidin-4-¥1}-amine. sodjwm gall [1.13 g, 5%, Example 54] as a solid. LCMS: By == 2.37 minutes,
MS: 404 (M+H), IC5p = 0.4 oM

Exggple 55
~Methowy-5-[2-melhoxy-6- -meth henvl)-ethylaminol-pyrimidin-4-¥1} -benzonitrile
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benzaldehyde oxime [0,4% g, 1.2 mmol, Example 26(c)], and triphenylphosphine (0.63 g, 2.4 mmol) in
DCM {20 mL) is added N-chloro-succinimide (032 g, 2.4 mmol) at 10°C. Afier 2 hours at 20°C, the
mixture is concentrated, and subjected to chromatopraphy on silica gel eluling with 5% to 10 3%
MeOH in DCM (o afford 2-methaxy-5-(2-m ~G-[2-{4-methoxy= ethylamino]-pyrimidin-
ALyl}-benzonitrile [0.4 g, 85%, Example 55]. LCMS: Ry = 2.75 minoles, MS: 381 (M+H).

A solution of (3-{6-[2-{2-chloro-6-fluoro-phenyl) -ethylamine]-2-methoxy-pyrimidin-4-y1}-phenyl)-
methanol {640 mpg, 1.65 mmol} and bromo-acelic acid (925 g 182 mmol) in NN-
dimetbylformamide (5 mL) is treated with sodium hydride (60%, 028 g 6.94 mmol) at -30°C. The
mixture is allowed to warm to room fempesaiure over 1 hour, stimed for an additional 1 hour end
quenched with watcr. The mixture is diluled wilh water, and washed wilh ether. The aqueons phase is
acidified to pH 3.8 and the resulting solid is filercd and dried to give (3-[6-{2-(2-chlaro-6-fluorn-

henyl inc)-2-meth imidin-d-v1) -benzyloxy)-acetic acid [3.9 g, 53%, Example 56].
The filtrate is extracted with ethyl acetate, and the combined extracts ere washed with waler, dried
over mapnesium sulfate, and concentrated 1o afford additicnal quantity of (3-[6-12-{2-chlore-6-fluor-
phenyD-ethyleming]-2-methoxy-pyrimidin=4-vI}-benzyloxy}-acetic acid (0.43 g, Bxample 56). LCHS:
Ry =243 minutes, MS: 446 (M+H). ICy = 0.5 oM

propicnate
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A solution of 2—{3—{6—[2—(2,4—dichlum~phm1}rl)—ethy]mninn]-i—mnmoxy—pyﬁmidin-ﬂf-yl}-phe.n}rl)-z-
melbyl-propionic acid [540 mg, 1.7 mmol, Example 49(b)] in MeOH (60 mL) is traated wilk Na,CO4
(187 mg, 1.78 mmol)} and the mixture is stirred for 15 hours, The reaction mixture is filtered and Lhe
fltrate is concentrated to dryness. To the residue Is edded a mixrure of methanol, EtDAc and acetone.
The insoluble material is filterad off and Ihe filirare is evaporated. The residue is again irealed with a
mixture of methanol, E{OAc amd aceione, the nsoluble malerial filtered off and the Bliale is
evaporated. The residus i3 egein treated with a mixture of methanol, EtDAc and acetone, the
insoluble maleriel filtered off and the filtrte is evaporated. To the residue {s added MeOH (1 mL} and
EtOAe (5 mL), followed by heplane until the solviion turned clondy and a solid is formed slowly.
Heptane is repeatedty added until the solution stay clear. The mixture is filtered effording sodium 2-(3-
[E—[.?.-(E,4—dich]om-pheny])-elhy]aminu]—i—methoxy—p]uimidin-d-}r]] -phenyl)-2-methyl-propionate  as
a crystalling, LC/MS: Ry = 2.34 minutes, MS: 460 (M-Na+2H)*. TH NMR [300 MHz, (CP3)280): 8
7.97 (LH, br 5), 7.24 — .7 (7E, m), 6.57 (1H, 5), 3.86 (3H, 5), 3.58 (2H, m), 2.98 (2H, m), 14 (6H, s).

A mixturs of 3- [E—[Z—(Z,d—dil::]:llom-phenyl}-l:thylamiuu]-Z-mcﬂlnxy—p]qinﬁdin-ﬂ—}rl}—benmic acid [127
mg, 0.3 mmol, Example 35(w}], O-(benzoiriazol-1-yT}- N N,NN-eiramethylurcnivm tetrafluoroborate
(116 mg, 036 mmol), diisopropylethylamine (131 pL, 0.75 mmol) and glycine ethyl esier
hydrochloride (63 mg, 0.45 mmol) in dimethylformamide (3 mL) is stired at ambient temperatura for
18 hours. The mixture is pourcd into water and exiracted three times with EIOAc (20 mL). The
organic extracts are combined and washed iwice with water {20 mL), dried over magnesium sulfate,
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fillered and concentrated by rotary evaporalor lo provide a solid The solid is absorbed onte silica and
subjected to [tash column chromatography on silice {(40g) eluling with 0% to 50% ethyl
acetate/heptane gradient, to afford i
4-y1}-benzoylamino)-acetic ecid ethyl ester [120 mg, 79%, Example 58]. MS: 500 (M+H).

Example 59
- {6-[2-2 4 Dichloro-phenyl)-ethylamino] -2-methgxy-pyrimidin-4-yl - wlamino}-acetic actd
a
]m/\/g
= a

HO e
T\H WY OCH,

o
A mixtere of (3-{6-[2~(2,4-dichloro-phenyl)-ethylamino]-2-methoxy-pyrimidio-4-y1}-benzoylamino)-
acetic acid ethyl ester [120 mg, 0.24 mmol, Example 58], lithivm hydroxide (20 mg, 0.48 mmel} in
THF (1 mL), MeOH {1 mL} and water (1 mL} is stirred for 20 bours at ambienl temperature. The
mixture is acidified to pH | with 10% hydrochloric acid and extracted three times with EtOAc (25
mL). The organic extracls are combined and dricd over magnesium sulfale, filtered and concentrated
by rotary evaporator to provide (3-{6-[2-{2 4-dichloro-phenyl}-ethvlmmino]-2-methoxy-pyrimidin-d-
yii-bengoylaming)-acelic acid [49 mg, 43%, Example 59). LCMS: Ry = 2.77 minutes, MS: 475
(M+H). TCs = 0.8 oM

Example 604

thyl-carbamic  acid 3-
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Exampls 35(i} fBa)
Step 2
AT
] o a
m,CH,HH\E/u e o,
Exampls 60

Step 1. A mixtrms of 3- [6-[2-(2,4-dichloro-phenyl)-ethylamina]-2-methoxy-pyrimidin-4-y1}-phenol
[220 mp, 0.51 mmol, Example 35(i)], diisopropylethylamine (178 pL, 0.75 mmel} and 4
nitrophenylehloroformate (123 mg, 0.61 wmeol) in DCM (3 mL) is stimed &1 ambient temperature for 2
honrs. The midure is poured imto water (25 ml) and extracted twice with EIOAc (25 ml). The
orpenic extracts are combined end washed twice with waler (25 mL) and cnce with brine (25 mL), the
dried over magnesium sulfale, filtered and concentrated by rotary evaporator to provide carbonic acid
3-[6-52(2 4-dich laming]-2-m -pyrimidin-4-yl]-phenyl _ester  d-nitro-phemyl
ester [291 mg, 102%, Inlermediate (80)). MS: 555 (M+H).

Step 2. A mixture of carbonic acid 3-{6-]2-(2,4-dichlorg-phenyl)-ethylamina)-2-methoxy-Fyrimidin-
4.y1}-phemy] ester 4-nitro-phenyl ester [251 mg, 9.52 mmol, Intermediate (80)] and 2 M ethylamine in
MeDH (0.65 mL., 1.3 mmol) in DCM is stirred for 20 hours at ambicnt temperatore. The precipifete
that formed is collected by fAltration and washed with DCM and dried under vacuom to afford sihyl-

carbamic, acid 3-6-12-(2.4 dichloro pheny] ethyleminol-2-methoxy-pyrimidin-4-yl) -pheny] cator [20
my, 33.3%, Example 60]. LCMS: Rr= 131 minuviles MS: 461 (MHH). ICs0 = 05 nM

Example 61
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To e soluticn of 5-{2-methoxy-6-[2-(4-methoxy-phenyl}-ethylaming]-pyrimidin-4-yl}-thiophens-2-
carbaldelyde [700 mg, 1.895 mmol, Example L)) in acetone (20 mL) is added a solubon of
potessium permanganate (898 me, 5684 mmol) and NaH;PO, H;C (72 mp, 0.568 mmeol} ip waler {20
ml} followed by the addition of silica gel (4 g). The mixiure is allowed to stir at ambient temperature
[or 6 bours, allowed to stand overnight, evaporaled lo remove the acetone and exiracted several times
with ethyl acelate. The organjc extracts are combined and dried over magnesium solfate, filtercd and
concenirated. The residual ¢crude product is dissofved in reflluxing acetonitrile and the solids tha:
formed vpen cooling ere collecied by fliation to efford 5-{2-methoxy-6-[2-{4 methoxy-phenyl}-
i jdin-4-y]] -thiophene-2 ic acid [362 mp, 50%, Exampls 61]-

Example 62
5-{2-Methoxy-6-[2-{d-mcthoxy-phenyl)-ethylaminol-pyrimjdin-4-vj} - thiophene-3-earbo;

methylamide trifluoroaceiats

SN

To a solution of 5-{2-methoxy-6-[2-(4-meihoxy-phenyl)-ethylamino]-pyrimidin-4-yl}-thicphene-2-
carboxylic acid [168 mg, 0.45 mmel, Example §1] in dimethylformemids (15 mL) and DCM (15 mL)
is added 2.0M methylamine in THF (275 mL, 0.55 mmol) followed by the addition of 2-(7-aza-1H-
benzatriazole-1-¥l)-1,1,3,3-tetramethyluronium  hexaffuorophosphate (224 mp. 059 mmol) and
diisopropylethylamine (254 mlL, 1.46 mmol). The mixiore is stired at ambient lemperalors [or S
hours and diluted with DCM and washed several times with waler. The organic layer is dried over
magnesium gulfate, filtered and concentraled to afford the crude product The material is purified
twice by HPLC fo afford 5-{2-methoxy-6[2-{4-methoxy-phenyT}-ethylamine)-pyrimidin-4-y13-
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lhiophene-2-carboxylic acid methylamide ifAucroacetate, [29 mg, 13%, Example 62]. LCMS: Ry =
6.96 minules, MS: 399 (MHH). 1C,o =03 oM

Example 63
(3=[6-[2{3.4 Dimelhoxy-phenyl}-ethylamino]-2-methoxy-pyrimidin-4-yloxy}-benzoic acid methyl

esler

|
0. .0 o
o <

Step 1. A mixture of (6-dhlore-2-methylsulfanyl-pyrimidin-4-y[H2-(3,4-dimethoxy-phemyl)-ethyl])-
amine [250 mg, 74 mmol, Intermediate (31)], 3-hydroxy-benzoic acid ethyl ester (0.18 g, 1.1 mmol),
and Cs,CO; (0,48 g. 1.48 mmol) in DMF {4 mL) is heated Lo 90°C for 15 h. The mbvture is diluted
with weler, and extracted with EtQOAc. The extracts are weshed (water), dried (MgSQy), bltersd,
concentrated, and chromatographed (sifiea gel, 30% ElOAc in Heplane) o afford 3-{6-[243.4-
dimethonoy-phenyl Tamino]-2-pethylnlfanyl-pyomidin-4-v] -benzoic acid ethyl ester [029 g,
B3%, Intermediale (71)])- LCMS: Ry = 3.7 mmaules, MS: 470 (M-+H).

Siep 2. To e mixhwe of above 3- (6-12-(3,2-dimethoxy-phenyl}-ethylaminal-2-metirylsulfeay[-
pyrimidin-4-yloxy}-benzoic acid methyl ester [0.25 g, 0.53 mmol, Intermediate (71)] in CHCL; (5
mL), is added 3-chloro-peroxybenzoic acid (70%, 0.26 g 1.06 mmol). After 2 b af 26°C, the mixtio® is
treated with a resin-bound corbopals (MP carbonate, 3 mmolfz, 1 g 3 mmol), and stirred for 2 b at
20°C. A shom-path silica pe!l chromatography (EtOAc) provided 3-(6-[2-(3,4-dimethoxy-phenvl)-
ethylamino]-2-methanesutfonyl-pyrimidin-4-yloxy}-bepzoic agid ethyl esigr [0.2 g, 75%, Intermediate
{72)]. LCMS: By = 3.2 minutes, MS: 502 {M+H).

Slep 3

Tu & solution of above 3-{6-[2-{3,4-Dimethoxy-phenyl}-ethylamino]-2-methanesuifonyl-pyrimidin--
yloxy}-benzoic acid ettyl ester [180 mg, (.36 mmol, Intermediale (72)] in 1, 2-dimalhoxyethana (5
ml) is added a 25% solution of sodium methoxide (3 mL). After 1 h at 20°C, the mixture is filtered

‘t'Em:-ugh a plug of 5i0; (EI:DAc] The filtraie s concentrated to give 3-{6-[2-(3 4-dimethoxy-phenyl)-
l [70 mg, 44%, Example (63)].

T.CMS: Ry = 334 mmules, MS: 440 (M+H). ICsp= 6254 nM
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Example 64
MN-[2-(3-{6-[2-{2 Flporg-4-trifluoromethyl-ph
efhyl[-2-methoxy-acelamide

F
HCg LF
0
ﬁ-) HN
HN Sy
I
\Pg-CHa

Step 1. A mixture of {(6-chloro-2-methoxy-pyrimidin-4-yI)}-{2-{2- luoro-4-trillucromethyl-phenyl}-
ethyl]-amine [800 mg, 2.29 mmol, see Example 32, step [], {(3-cyanomethyl-phenyl}-boronic ecid,
pinacal ester (563 mg, 3.43 mmol), and Cs,COy (1.86 g, 5.72 mmol) m ethylene glycol dimethyl cther
{15 mL} and waler (4 mL) is degassed by bubbling with Argon gas for 5 minutes, and tresied with
tetrakis{triphenylphosphine) pelladfum(C}) (132 mg, 0.11 mmol) at room lemperatwe. Afler 1 h at
85°C, the mixture is diluted wilh water (50 mL), and extracted with EtQOAc (2 x 50 mL). The extracts
are dried (MgS0y), fltered through a pad of Si0s, end coneentrated Lo afford (3-{6-[2-(2-fluoro-4-

imidin-4-¥1}-phenyl}-acetonitrile (1.2 g). LCMS:

BT =247 minutes, §2% purity. MS: 431 {M+H}.

Slep2, A  sohttion of (3-{6-[2-(2-fluoro-4-triflucromethy-phenyl)-elbylamino]-2-methoxy-
pyrimidin-d-y1}-phenylyacetonitrile (660 mg, 1.53 mmof) in MeOH (20 mL) and concentrated HCL (2
mL) is degrssed by bubbling with Arpon gas for 5 minules, and treated with palladium hydroxide on
carbon (0.4 £) at room lemperahire. The mixture is hydrogenaled for 15 | al room lemperature under
hydrogen belloon, filtered through celite, and concentrated in a rotavap. The residue is dilnted with
waler, basified with NaOH solution, and extracted with EIQAc. The extracts are dried (BESO,),

filtered, and concentrated fo afford {6-[3-(2-smino-ethyl}-phenyl]-2-methoxy-pyrimidin-4-yl}-
fluora-4-rifluoromethyl-phemyd) ethyl]-amine (¢.55 g). LCMS: By = 1.85 minntes; MS: 435 (M+H).

Step3. A solulion of 16-[3-(2-aminc-¢hyl)-phenyl]-2-methoxy-pyrimidm-4-y) }-[2-(2-fluoro-4-
trifiuoromethyl-phenyl}-ethyl}-amine (150 mg, 0.35 mmol) and triethylamine (024 mL, 1.73 mmol) in
DCM (5 mL) is trealed with methoxyacetyl chloride (75 mg, 0.69 mmol) at 10°C. After 10 minutes at
10°C, the mixture is quenched with aqueons NaHCO, solution (8 mL), and filiered through Chem-Elul
with CH;Cl; washing (10 mL). The filirate is concentrated, and subjecied lo chromalogruphy on sllica
gel elrting with §0% EtOAc in heplane to 5% MeCH in CHaCly to give N-[2-(3-[6-[2-(2-fluoro—4-
trifluaromethyl-phenyl}-ethylaming]-2-methoxy-pyrimidin-4-y1) -phenyl)-ethyl]-2-methoxy-
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acetamide, which is treated with saturated solution of hydrogen chloride in ElOAc [ollosved by
Iyophilization to afford N-[24(3-16-[2-(2-fluornd-iriflucromeihyl-phenyl}-ethylamino]-2-methoxy-

pyrimidin-4-y1] -phenyl}-ethyl 1-2-methoxy-acetamide hydrochloride [76 mg, Example 64]. LCMS: Rr
= 2.24 minuies, M5: 507 (M+H). 'H NMR. (300 MHz, CDCI3) 8 9.35 (1H, 5), 7.9 (1H, brs), 7.6-74
(7H, m), 6.65 (1H, s), 4 (3H, ), 3.76 (3H, s), 3.3-3.7 (2H, m), 3.4 (2H, q, J= 6.9 Hz), 3.25 (2H, 3),
3,06 (2H, &, J= 6.6 Tz), 2.82 (2H, 1, J= 75 T1z). [Cypy = 56 uM

HCi

Lo

A solation of (6-[3-(2-amino-ethyl) phenyl]-2-methoxy-pyrimidin-4-y1}-[2-(2-fluaro-4-
trifluoromethyl-phemyl-etiryl]-amine [150 mg, 0.35 mmol, see Example 64, step 2] and tnethylamine
{024 mlL, 1,73 mmel} in DCM (5 mL) is frealed with acetyl chloride (54 mg, 0.69 mmol} at 10°C.
After 10 min at 10°C, the mixture is quenched wilh aqueous NaHCO; solution (8 mL), and fillered
through Chem-Elut with CHzCl, washing (10 mL). The filirate is copesntrated, and subjected to
shromatography on zilica gel eluting with 80% EtOAe in Heptane to 5% MeOH in CHyCl; to give N-
[2-(3- { 6-[2-(2-Anoro-4-triflnoromethyl-phenyl)-ethylamino]-2-methoxy-pyrimidia-4-y1} -phenyl)-

eithiy]]-acetemide, which is treated with saturated solufion of hydrogen chloride in BiQAc followed by
lyophilization to afford N-[2-{3-{6-[2-(2-flnoro4-trifluorame iyl phegy])-etiylamino]-2-meihoxy-
prrimidin-4-yl}-phenyl)-ethyl]-acetamide hydrochloride [70 mg, Example 65). LOCBAS: By =22

ruinutes, MS: 477 (M+H); "H NMR (300 MEz, CDC13) § 9.1 {11, 5), 7.95 (15, brs), 7.7-7.4 (7H, m),
6.65 (15, s}, 4 (3EL 5), 3.8-2.75 (2H, m), 3.3 (2H, q, J=6.9 Hz), 3.04 (2H, L./ = 6.6 H=z), 2.76 (2FL L S
=75 Hz), 2.49 (3H, 5). ICs =37 1M '
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Step . A mixture of (6-chlom-2-methogy-pyrimidin-4-y1)-[2-(2-flnoro-A-triftuoromethyl-phenyl)-
ethyi[-amine [1.47 g, 4.2 mmel, see Example 52, step 1], {3-hydroxy-phenyl)-boronic acid, (617 mg,
4.62 mmotl), and Cs,C04 (3.4 g, 10.5 mmol) in eihylene glycol dimeliryl ether (20 mL) and water {4
mL) is degassed by bubbling with Argon pgas Jfor 5 minutes, and tresled with
tetrakis{triphenylphosphine) palladiom{0) (243 mg, 021 mmol) at room temperature. After 15 h at
857C, the mixture is diluted with waler (50 mL}, and exiracled with EtOAc (2 x 50 mL). The exracts
are dried {(MpSOy), Hilered through 2 pad of $i0y, and concentraled te afford 3-[6-[2-(2-flnoro4-
iri fluoromethyl-phenyl inol-2-melthocy-pyrimidin- -yl -phengl {2 p). LCME: Ry = 232
mimtes; M5: 408 {MM+H).

Step2. Teo a suspemsion of 3-{6-[2(2-Anoro4-trifluoromeibyl-phenyl)-ethylamino)-2-methoxy-
pyrimidin-{-yl}-phenol (280 mg, 0.68 mmol), and Cs,CO5 (0.44 g, 1.36 mmol) in DMF (2 mL) is
added cpichlorohydrin (80 L, 1.02 mmol) at room tempernture. After 4 h af 20°C, the mixhure is
dilrted with water {10 mL), and extracted with EtQAc (2 x 10 mL). The extracts are washed with
water {2 x 20 ml), dried (MgS0,), fillered, and coneentraled. The residue is chromatographed on

§i0, eluting with 50%EiQAc in heptane to affard [2-(2-fluoro-4-trifluoromethyl-phenyl}-ethy!]-[2-
mel - iranylmethexy-phenyl imidin-4-yl]-amine [0.16 g, Example &&]. LCMS: By =

2.62 minvfes; MS: 464 (M+H).

Example 67 ;
2-§3-J6(2 2 Diflnoro-2-phenyl-ethylaming -2 -metho imidin-4-y[]- -J-meihyl-propionic
acid
HN’YQ
| “jf F
HO Nf o
o

Step 1. To 2 solution of ethy] benzoylfarmate (0.36 g, 2 mmol) in CHCL {10 mL} is added Deoxo-
Fluor (1.1 mL., & mmol) at 10°C. Afier 20 h at 20°C, the mixture is quenched with waler (10 mL), and
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poured inte Chem-Elut with CHyCl; washing (10 mL). The filtmle is concenirated to give difleoro-
phenyl-acetic acid ethyl ester, which is used for next step without further purification.

Step 2. A solufion of the above diffuore-phenyl-acelic acid ethyl ester and NH, in MeOH (7 M, 10
L) is healed ta 60°C for 2 h in a pressure tube. The mixture is conled to room lemperature, and
concontrated to afford 2.2-difluor-2-phenyl-acetamide (0.33 g). LCMS: Ry = 1.7 minules; M3: 172
(M+H).

Step 3. To a 5 solution of 2 2-diflucro-2-pheayl-acetamide (0,76 g, 4 4 mmol) in TITF (5 mL) is edded
Borane in THF (1 M, 20 mL, 20 mmole) at 10°C. Afier 70°C for 20 h, the mixture 13 quenched with
waler {10 mL), concentrated, and chrometographed on Si0; eluting with o4% EtQAc in hepiane Lo
afford 2.2-dilluoro-2-phenyl-ethylamine (0.58 g). LCMS: Ry = 0.92 minutes; MS: 158 (WM+H); ‘H
NMR (300 MHz, CDCls} 5 7.57-7.45 (SH, m), 3.2 (2H, f).

Step 4. A mixiure of 4,6-dichloro-2-methoxy-pyrmmidme (.66 g, 3,69 mmol), 2.2-dilluora-2-phenyl-
cthylamine (.53 g, 3,69 mmol), and NaHCO, (093 g, 11.1 mmol) ia 95% EtOH (10 ml) is heated to
reflw. After slired at 85°C for 5 h. The mixture is diluted with water, filiered, woshed {water}, and
dried 1o afford hloro-2-methoxy-pyrimidin-4-yl}-{2.2-difluore-2-phenyl-ethyl inc: as a solid
(0.58 g). LCMS: RT = 3.17 minutes, MS; 700 (M+H). "HNMR (300 MEiz, CDCl;) & 7.57-7.45 (5H,
m), 6.1 {1H, ), 5.2 (LM, &), 4.2~ (2H, m), 3.92 (3H, 3).

Step 5. A mixtun: of {6-chloro-2-methaxy-pyrimidin-4-y1)2,2-diflvore-2-phenyl-ethyl)-amine (0.19
g, 062 mmo}), 31 -carboxy-1-methyl-ethyl)}-phenyl boronic acid [190 mg, 0.94 mmal, sce Example
49(b), step 2], and Cs,COs5 (0.51 g, 1.6 mmol) in ethylene glycol dimethyl ether {10 mL) and water {2
ml) is degased by bubbling with Argon gas for 3 minutes, gnd beated with
tetrakis(iriphenmylphosphine) palizdinm(0) (36 mg, 9.03 mmol) at room temperatore. Afler 6 h st §5°C,
the mixture is diluted with waler {15 mL), and extracted with ElOAc (2 x 20 mL). The extracts are
dried (MgS0y), fittered, and concentrated. Thie residue is chromatographed on 810, eluting wilh 707
EtDAc in heptane to afford 2-[3 6-{2.2-difluoro-2-phenyl-ethylaming )} 2-methoxy-pyrimidin-4-v1]-
phemy!)-2-methyl propionie acid [0.28 g Example §7]. LCMS: Ry = 2.82 minwkes, MS: £28 (MEH);
'H NME (300 MEz, CDCL) 8 9.6 (1H, ), & (1H, 5), 7.81 (1H, d,/="7.5 Hz), 7.5-7.4 (TH, m}, 6.4 (1H,
5), 4.2-4 (2H, m), 3.96 (34, 5), 1.63 (6H, s). ICs; =15 ni

Example G3
2132 -Methoooy-6- {2-[4+{ 5-methyl-1.3_4]oxadiazo

phenyll-2-methyl-propionic scid
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Step 1. To 2 solution of 4-[2-{6-chloro-2-methoxy-pyrimidin-4-ylamino)-ethyl]-beazaic acid (041 g,
1.33 mmol), acetic acid hydrazide {0_14 g 2 mmol}, and Methylamine (0.7 mL, 3.99 mmel} In DWF (3
mL) is added [{(benzotriazol-l1-ylony)-dimethylamino-methylene]-dimethyl-ammonium  feirsfluoro
borate (0.51 g, 1.6 mmel) at room temperature. After 15 h al 20°C, the =olid is filiered, and washed
with waler to afford 4-[2- Troidi i
bydepride (267 mg). The fltrate is extracted wilth EIQA«, and concontrated 1o afford additional amount
of 4-[2(&-chlore-2-methoxy-pyrimidin-4-ylamino}-ethyl]-benzoic acid N-acetyl-Irydrazide (100 mg).
LCMS: RT = 2 minutes; MS: 364 {(M+H).

Step 2. A mixture of 4-[24{6-chloro-2-methoxy-pyrimidin-4-ylamino)-ethyl]-benzoic acid N'-acelyl-
hydrazide (0.2 g, 0.55 mmal), and Burgess reagent (0.39 g, 1.65 mmel) in THF (6 mL) is placed in a
microwave reactor. Afer 5 min at 130°C, the mixture is concentrated in a rotavap, and sobjected 1o a
chromatography eluting with10% MeOH in CH,Cl; to afford {(§-chlore-2-methexy-pyrimidin-4-y[}-{2-
[4-(5-methyl-[1.3 Aloxediazol-2-yI)} phenyl]-ethyl}-amine (160 mg). LCMS: Ry = 229 minutes; MS:

346 (M+H).

Step 3. A mixture of {6-chloro-2-methony-pydmidin-4-yl)-{2-[4-(5-methyl-[1,3.4]oxadiazol-2-y])-
phenyl]-ethyl}-amine (0.16 g, 0.46 mmol), 3{|-carboxy-1-methyl-ethyl}-phenyl boronic acid, [125
mg, 0.6 mmol, sse Example 49(b}, step 2], and Cs U0y (037 g, 1.15 mmol) in ethylene piycol
dimethyi ether (& mL), acetonitrile {10 mL), and waler {2 mL) is degassed by bubbling with Argon gas
for 5 minutes, and treated with 1,1'-bis{diphenylphosphinc)ferrocens palladinm (IT) chloride (20 mg) at
room lemperatre. Afier 3 b at 85°C, the mixture is diluted with water (15 mL}, and extracted with
ElQAc (2 % 15 mL). The extracts me dried (Mg20.), fltered, and concentrated. The residue is

[55 mp, Example 68]. LCMS: By = 182 minutes; MS: 474 (M+H); 'H NMR (300 Mtz CDCly) 3
7.98-7.81 (4H, m), 7-5-7.27 (44, m), 6.33 {14, 5}, 3.97 (3H, 5),3.72-3.6 (2H, m), 2.92 (2H, L /= 6.5
Hz), 2.6 (3H, 5), 1.5 (6H, s).
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2 A-dihydro- Airzazol-3-on

o~ KX
D:{'ﬂ\l HK F
N = [M
Q "\-.N/]\?

Step 1. A solution of 3,4-diflucrobenzaldeliyde (5.05 g, nittomethane (5.1 ml) and ammemium
acetate (63 £) in placial acetic acid (60 mL) is heated at 110°C for 16 hours, allowed to cool and
poured into waler (300 mL). The solmtion is extracted with EtQAe (2 X 200 mL). The combined
extract is washed with 10% NaHCQ,, waler and dried over sodium sulfate, filiered and evaporated in

vacuo to afford 1.2-difluoro4-(2-nifro-vinylbenzane {12 g). MS: [98 (M+H); '"H NMR (300 MHz,
CIXls) 6 7.9 (1H, d, =10 Hz); 7.5 {1 H, d, 10Hz); 71 (2H, m); 6.95-7.15 (1H, m}.

Step2. To a solution of 1,2-difluoro-4-(2-nitro-viayl)benzene (1.5 ) in THF (50 mL} is added
dropwise lilhium aluminum hydride (23 mL, 1M in ether) and the solution is hested at 40°C for 3
homs. The solution is cooled, diluled with ether and quenched with Na;$Q.-10 H2O {104 g)
overnight. The solid is filtered, and the sclution Is evaporated /7 vacus and chromatographed on silica
gel eluting with EtOAc to afford 2{3,4-difluoro-phenyl}-ethylamine {0.81 g). MS: 170 (MHH); 'H
NMR (300 MHz, CDCL) B 6.9-7 (3EL m); 2.5 (2EL ©); 2.7 (2H, 1).

Step 3, A solution of 4,6-dichloro-2-methoxypyrimidiae (0.7 g), 2-(3,4-difluorc-phenyi}-elhylamine
{0.66 g) and sodumbicarbonate (0.68 £) in FtOH (25 mL} is heated at $0°C for three hours, poured
inte waler (400 mi) and tho selid is fillered and air dried lo aford {6-chloro-2-methoxy-pyrimidin-4-
yI}[2-(3.4-difworo-phenyl)-ethyl]-amine (1.1 g). MS; 312 (M+F); "H NMR, (300 Mz, CDICl) 6 6.9-
7 (JH, m); 6.05 (1FLs); 3.95 {IH, s}, 3.6-3.7 (2H, m}; 2.95 ZH, t}.

Step 4: A sohsdion of (6-chloro-2-methoxy-pyrimidin-4-yI)-[2-(3,4-difluoro-phenyl)-elhyl]-amine {l.6
g), 3-eyano-pheoylboronic acid (1.5 g), Cs:C0, (82 g) and tetrakis(triphenylphosphing) palladinm (0}
(45 mg) in water (§ mL) and DME {32 mL) is heated at 90°C for 16 hours. The soluton is poured inte
water and extracted with EIOAc (2 x 200 mL). The combined extraci is dried over sodimm sulfate,
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fliered, evaporaled in vacuo and chromatographed on silica gel eluting with EtCAc to affond 3-{6-[2-
(1.4-diflugro-phenyl)-ethylamjno)-2-methoxy-pyrimidin-4-ylt -phenql (1.1 g).

MS: 379 (M+HH); 'H NMR (300 MHz, CDCL) § 8.3 (1H, s); 8.2 (IH, d, J=5.1 Hz); 7.9 (1H, d ( J=5.1
Hz)); 7.6 (1H, 1) 7-72 (4H, m); 6.4 (1L s); 5 (1H, m): 3.95 (3H, s%; 3.7 (2H, 0; 3 (2K, ©).

Step 5. A solution of methylglyoxylate (11 g) and hydrazine hydrate (4.7 &) in MeOH (10 mL) is
stirred al room lemperaiore for 16 hoors.  The selution is concenirated and pul under high vacuem for
3 hours. The residue is suspended in THF {200 mL) and ethylisocyanale (85 mL} is added. The
mixtere is siirred at room temperature for 16 honrs, The solid is [iltered and washed with diethy] eiher
to afford N-{2-hydroxyacetyl)-N-eihylearbamidosemicarbazide (19 g), "H NMR (300 MHz, DMSO-d;)
892 (m, IH); 8.6 (s, 1H); 6.3 (m, TH); 3.9 (d, 2H, J=03); 3 (q, 2H); | {d, 3H, J=0.4).

Step 6. N{{2-hydroxyacety|} WN-ethylcarbamidesemicarbazide (19 g) is suspended in a solution of
NaOH (5.32 g) in water {60 mL}) and EIOH (24¢ mL), The suspension js heatesd at 82°C for 20 Lours.
The sohition is acidified 1o pH=G with concentrated HCl (22 mlL) and concentrated Lo an oil. A portion
of the oil {1.51 g) is suspended in acetonitrile (60 mL) end thionyl chtoride {094 ml) 15 added
dropwise. The solution is stirred at room temperature for 20 hours and concentrated o a selid, which is
tohiraled with EtyOf heptanes and fitered under nittogen to afford S-chlomomethy!4-elbvl-2.4-
dibyiro-[1.2 4jtriazol-3-one (1.52 ). "H NMR (300 MHz, CDCI3) § 9.9 (m, 1H); 4.5 (s, ZH); 3.8 (¢,
3E); 1.4 (d, 3L, I= 0.3),

Step 7. A mixture of 3-{6{2-(3-Auoro-4-methoxy-phenyl}-ethylamino]-2-methaxy-pyrimidin-4-y1}-
pheno! (0.4 g) and KGO0, (046 g) in MeOH (25 mL) is heated to reflux for 30 minules. The
suspension is cooled to 0°C and S-chloromethyl-d-ethyl-2 4-dihydre-{1,2 4)tdazol-3-0ne {0.12 2) is
added and the solution is stirred et (°C for 30 minules. The solution is acidified to pH=6 with glacial
acetic acid and is extracied with EtOAc {3 x 100 mL). The combined organic layer iz dred over
N30, filtered and eveporated in vacue The residoe is chromatopraphed on silica pel ehiting with
5% MeOH in EtQAc lo aFford 5-(1-{6-[2- mmidij
vi}-phenoxymethyl} 1-ethyl-2 &-dibydro-[1 2 4Jtrizzol-3-one (185 mg, Example 69). MS: 483
(M+H); 'H NMR (300 MHz, DMSO-dg) & 11.8 (s, IH); 7.5-7-8 (m, 3H); 7.2-7.4 (m, 2H); 7-72 (m,
2H), 6.6 (s, 1H), 5.1 (5, 2H); 3.9 (5, 3H); 3.7 (g, 2H); 3.5 (m, 2H); 2.9 (1, 2H); 1.2 (d, 3H). ICys = 143
i

Example 7

2-(3-Fluoro-5- [ 2-methoxy-6-2-(4-trifluoromethoxy-phenyl)-ethylamino]-pyrimidin-4-v1} -phenyl}-2-

methyl-propiogic acid
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Step 1. To a solution of 5-brome-2-fuscrophenylaceiic acid (5 g} n MeQOH (200 mL) is added
concentraled sulfuric acld (2 mi) and the solution is heated at 64°C for 16 hours. The solution is
evaporated in vacwo and the residue is taken vp in EH)Ac and washed wilh 10% sodium bicarbonate,
brine and dried over sadium sulfats, The solution is filiered and evapomted i vacwo to afford (5-
bromg-2-fluoro-phenyh-acelic acid methyl ester (5.1 g). "H NMR (300 MHz, CDCls) § 7.3-7.5 (m,
2H); 6.9 (r, 1H):; 3.9 (5, 3H).

Step2. A solution of (5-bromo-2-flucro-phenyl}-acetic acid methyl ester (3.5 g) in THF (50 mL} is
cooled to -70°C and KOiBn (36 mL., 1M in THF) is added dropwise while maintaining the temperature
belaw -65°C. At -7E* C todomethane (2.5 mL) is added in one portion and 18-crowm-6 {0.43 g) is
added. The solution is stirred at —78° C for 30 minutes end allowed to Warm to Toom lemperature for
16 hours. The solution is poured into water (300 mL) and extracted with EtOAc (2 x 150 mL). The
eombined organic extract is washed with brine, dried over sodium sulfats, filtered and evaporated i
vaewn. The residue js chromatogrephed on silica gel eluting with 20% BlOAc in heptane to afford 2-(3-
bromo-2-flusro-phenyl)-2-methyl-propionic acid methyl ester (3.7 g). MS: 276 (MHH), TH NME. (200
MLz, CDCly) & 7.3-7.5 (m, 2H); 6.9 (m, 1H); 385 (5, 3H); 1.6 (5, 6H).

St=p 3. A solution of 2(5-bromo-2-flucro-pheny!l)-2-melhyl-propionic acid methy] ester (515 2}, bis-

. (plnacolaic)-diboron (5.24 ), Pd dopf (0.3 g) and KOAe (3.67 g) in DMSO (2 mL}) and THF (200 mL)

is heated at B4°C: for 16 hours. The solution is cooled to 5°C and a solution of potassinm hydroxide
(16,6 ) in water (150 mL} is added. The solution is siirred at room temperature for 30 mimres and
filtersd. The flirale is acidified to pH=6 with placial acetie acid (19 mL) end extrmcted with EtOAc (2
¥ 200 mL). The combined extract is washed with brine, dried over sodinm sulfate, filtered and
cvaporated i vacuo (o afford 2-[2-fivoro-5-{4.4.5. 5 tetramethyl-11.3.2]dioxsbarolag-2-y]}-ph 1]-2-
sethyl-propionie acid methyl esler (5.3 g). MS: 323 (M+H); "HNMR (CDC13) 3 7.3-7.5 {m, 2E]); 6.9
{m, 1H); 3.85 (s, 3H); 1.6 (s, 6H}); 1.4 (5, 12H),

Step4. A sohtion of  {G-chloro-2-melhoxy-pyrimidin-4 1)-[2{4rifluoromethogyphenyl)-
ethyTlemine {1.6 ), 2-[2-ﬂuum—5-(4,4,5,5-lalramethyl—[1,3,2]dimmhnm]m-ﬂ—yl}—pheuyl]-}maﬂlyl—
propionic acid methyl ester {0.63 g), Cs;C05 (J1.6 g) and tetrakis(triphenylphosphing) pelladium {{)
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{33 mp) in water (8 mL) and DME {32 mL) is heated at 90°C for 16 hours. The solution is poured into
water and extracted with EIOAc (2 x 200 mL). The combined extract is dried over sodium sulfate,
filtered, eveporated /n vacuo and chromatopraphed on silica gel eluling with LEtOAc to afford 2-(2-
Fuoro-5-{2-methoxy-6-[2-{4-frifluorome -phenyl ino]-pydmuidin-4-y1} -phenyl}-2-
methyl-propionic ncid methyl ester (300 mg). M5: 508 (M+H): "H NMR (300 MHz, CD;0D) & 7.5,
(d, TH, J= 0.3 Hz); 7.7 {m, 1H); 74 (d, 2H, I=0.4 Hiz); 7273 (m, 4H); 6.6 (s, 15 42 (s, 3 4 G5,
3H); 3.9 {m, 2H); 3.05 (L, 2H); 1.65 (s, 6H).

Step 5 A mixtume af 2—{2—ﬂuum—5-[2-meﬂ1uxy—ﬁ-[2-{4—triﬂuummﬂth:m}f—phenﬂ)—uﬂl}f]aminu]-
pyrimidin-4-y1) -phemyl)-2-methyl-proplonic acid methyl ester (should this be the right starling
material? 1.9 g) end sodium hydroxide (246 g) in waler (19 mL), MeOH (19 mL) and THF (15 mL}
75 stirred al 40°C for 40 hours. The solulion is evapomted fn vacws and acidified Lo pH=6 with
concenlrated HCI (1.6 mL). The solid is filiered, air dried and chromaiographed on silica pel eluting
with 50 % EtQOAc In heptane to afford Muoro-5- [2-melhoxy-6-[2-{4-trifluorometh

i ionic ectd (1.12 g, Example 70). MS: 494 (M+H);
I NMR (300 MHz, CDs0D) § 7.8, (d, 1H, J= 0.3 Hz); 7.7 (m, |H); 7.4 (d, 2H, J=0.4 Hz); 7.2-13 {m,
4L): 6.6 (s, 1H); 4.2 (s, 3H); 3.9 (m, 2H); 3.05 {1, 2H); 1.65 (s, 6H), IC5 = 193 nk

]

Step |. By proceeding in a similar mannes to that described in Example L, Step 3, but subslifing C-
thicphen-3-yl-methylamine for 2-(3 fluero-4-methoxy-phenyl}-elhylamine there is prepared (G-chloro-

2-methoxy-pyrmidin-4-y]i-thicphen 3-vlgelhv]-amine.

Step 2, Argon is bubbled through a mixture of {6-chlore-2-methongy-pyrimidin-4-y1)-thiophen-3-
ylmethyl-amine (216 mg, 0.84 mmeol), 3{1-carboxy-1-methyl-ethyT)-pheny] boronic acid [312mg, 1.5
mmol, see Example 49(b) step 2], Cs:CO; (821 mg 2.52 mmol), and tetrakis(iriphenylphosphine)
palladium (0}{92 mg, 0.08 mmol) in ethylene plycol dimethy! ether (2.5 mL} and waier (0.5 mL), fora
period of 10 minutes. The reaction vessel is sealed and heated o 90°C. After stiring for 6 hours the
heating s turned off end the mixmire is allowed to cool to ambient lemperature upon standing for 24
honrs. The mixture is diluted with water (40 mL) and extracted twice with Bi0Ac (25 mb). The
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organic extracts are combined and dried over magnesium sulfate, [fliered and concentrated to afford 2-
{3-{2-methoxy-6-[{ihiophen-3-ylmethyl)-amino]}-pyrimidin-4-y1) -pheny}-2-methyl-proplonic 2cid |15

mg, 4.6%, Examplc 71] as a solid. LCMS Ry = 1.84 minutes, MS: 384 (M+H). ICs = 393 oM

Step 1. By proceeding in a similar manner 1o thal described in Example 1, Step 3, but substituting
benzo[b]thiophen-2-yl-methylamine for 2-(3-fuoro-4-methoxy-phenyl)-ethylamine there is prepared
be ihiophen-2-ylmethyl ro-2-methyl-pyrimidin -amine.

Step 2. Argon is bubbled through a mixture of benzofb]thiophen-2-ylmethyl-(&-chloro-2-methyl-
pyrimidin-4-¥])-emine [247 mg, 0.51 mmol], 3-{1-carboxy-1-meihyl-etboyT}-phenyl boronie acid [304
mg, 146 mmol, sce Example 49(b) step 2], Cs,CO; (792 mg, 243 mmol), and
tetrakis(iriphenylphosphine) palladiom (0) (92 mg, 0.08 mmol) in elbylene glycol dimethy] ether (25
mL.) and waler (0.5 mL), for 2 period of 10 mimites. The reaction vessel is sealed and heated to 96°C,
Afer stirring for 6 howrs the heating i tumned off and the mixture is allowed fo cool to ambient
{emperehire upen standing for 24 hours, The mixtre is diduted with water (20 mL) and enttracicd
twice with EtOAc (30 mL). The organic cxtracts ere combined and dried over magnesium sulfate,
filtered and concentrated to afford 2-(3-[6-[{benzo[blthiophen-2-yIimethyl}-aminol-2-meihyl-

pyrimidin-4-y1}-pheny]} 2-methyl propionic acid [51.6 mg, 14.7%, Example 72] as a solid. LCMS Ry
=227 mmutes, WS 434 (MAED.

Example 73
412424 Dichloro-ph

iperidine-3-carpoagylic acid
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In & tube is combmed (6-chloro-2-methoxy-pyrimidin-d-yI[}-[2-(2,4-dichlorc-pheny!}-ethyl)-amine
[200 mg, 0.6 mmol, Intermediate (44}], nipecotic ecid (194 mg, 1.5 mmol), K;CO; (249 mg, 1.8
mmcl} and 1-methyl-2-pymalidinons (2.5 ral), The tube iz sealed and heated 1o 140°C and stimed [or
5 hours. The mixture is allowed o cool o ambicot temperature, siand for 12 hours, diluted with water
(20 ml) znd acidifed vsing 3M HCL. A precipilale forms and is collected by Altmtion and dred under
high vacuum to afford 1-[6-[2(2.4 dichlom-phemyl}-ethylaminol-2-methoxy-pyrimidin-4-yl}-
pipendine-1-carbeneylic acid [121 mg, 47%, Exemple 73] as = solid  LCMS Hy = 2.15 minules, M3:
425 (M+H). ICso = 0.5 nM

Step 1. HCl is bubbled through 2 solution of 3-bromophenyl aceiic acid (10.5 g, 46.5 mmol} in EtOH
{70 mL) chilled at 0°C for 5 mimutes. The [lask is epped and stimed ai ambient lemperature for 5
hours. The mixture is concentrated. The residue is Laken up with watcr (80 mL) and extracted twice
with EtOAce (70 mL). The organic extracts are combined and dried over mapnesium sulfzle, filtered
and concentrated 10 afford (3-bramg-phenyl)-acetic acid ethyl ester [10.55 g, 93.4%] as an oil, which is
used wilhout further purification.

Step 2. Sodiuvm hydride (60% n oil, 1.07 g, 26.8 mmol) is added to a solufion of {3-bromo-phenyl}-
acetic acid ohyl cster [259 g, 10.7 mmol] and 18crown-6 (catalylic amount) im MNN'-
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dimethylformamide (50 ml.). The mixture is stirred for 25 minutes and 1,4-dibromobulane (1.41 mL,
11.8 mmol) is added dropwise viz syringe. The mixture is stirred [or 13 hours al ambient temperature,
diluted with water (100 mL} and extracied thrice with EiQAc (60 ml) The organic extracls are
combined and dred over magnesinm sulfate, fltersd and concentraled to afford 1-(3-brome-—phenyl)-
cyclopentanecarboxylic acid ethyl ester [2.9 g, 91%] az an of, which = used without further

purificaion.

Step 3. A mixfure of J-{3-bromo-phenyl}-cyclopentangcarboxylic acid ethyl ester [3.42 g, 11.51
mmot], lithium hydroxide (572 mg, 13.81 mmel}, THF (13 mL), MeQH (13 mL) and water (13 mL) is
vigorously stirred for 18 hours, The mixiure is concentrated and the residue Is diluted with waler (50
mL). The aqueous mixture is acidificd wilh concentraled HCI to pH 1 and extracled twice with
ELOAc (50 mL), The orpanic extracts are combined and dried over magnesium sulfate, filtered and

concentrated to afford 1-{3-bpomo-phenyhcyclopentanecarboxylic acid [2.5 g, §0.6%] a3 a solid,
which is need without further purification.

Step 4. A solution of n-butyl lithivm (2.5 M in hexanes, 5 mL, 12.48 mmol) in THF (30 mL) is chilled
o -78°C, and a solution of 1<{3-brome-phenyl}cyclopentanecarboxylic acid [1.05 g, 3.2 mmeal] m
THEF (10 mL) is added dropwise via syringe. The solution is stimed af temperature for 45 minutes and
trezted with tributyl borate (3.2 wL, 11,7 mmol). The reaction mixmee is allowed to stir for 2.5 hours
and then diluted with waler (60 mL), acidiffed with 3M HCI and extracted twice with EtOAc (50 mL).
The orgenic extracts are combined and dried over magnesium sulfate, filtered end concentraied to

afford 3-(]-carboxy-cyclopentyl} phepylboronic acid as a solid, which [ nsed without Fother
purification.

Step 5. Argon is babbled through a mixtore of (6-chloro-2-methoxy-pyrimidio-4-yI}-2-(2,4-dichloro-
phenyl}-ethyl]-amine [330 mg, 0.99 mmol], 3-(1-carboxy-cyclopentyl}-phenylberonic acid [580 mg,
2.4% mmol} and Cs;CO5 (308 mg, 2.46 mmol} in ethylene glycol dimethyl elher (4 mL} and waler (i
ml.), for a period of 5 minutes. To this mixturc is added tstmids(triphenylphosphine} pelladium (T)
{116 mg, 0.1 mmol) and fhe reaction vessel is sealed and heated to 30°C. After stirring for 8 hours the
mixtare is diluted with water (30 mL) acidified to pH 1 with concentrated HCl and extracted thrice
wilh FICAc (30 ml). The organic extracls are combined and dried over magnesivm sulfale, filtered
and concentrated to aford 1-{3-{6-[2-(2.4 dichlore-pheny]}-ethylamino]-2-methoxy-pyrimidin-4-yl}-
phenyD)-cyglopenlanecachpxvlic acid as a solid that is weated with HCI in ethyl acstate. The material
iz then dissclved in acetone {5 ml) znd heptane (15 mL) is added and ellowed Lo sinnd at ambient
temperature for 16 hours. The selvent is decanted from the crystals and dried under high vacurm lo

provide
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cyclopentanecarboxvlic acid hydrochloride [48 mg, 9%, Example 74] as a salid. LCMS Ry = 254
mInulss. MS: 486 ﬂ"-{‘l‘H}_ ICjn = 0.5 nl

Example 75
3-{ {22 4-Dichl enylethylaming]-2-methoay-pyrimidin-gd-vl}-benroic_acid 2-morpholin--

1eth ter

4-Dimethylaminopyridive (4.4 mg, 0.036 mmel) is added Lo 2 stired solution of 3-16-[242 4-dichloro-
phenyl)-ethylamino]-2-methoxy-pyrimidin-4-yl] -benzoic  acid (100 mg 024 mmol), N-(2-
hydroxyethyl) morpholine (29.07 pl., 024 mmol} and 1,3-dicycichexylearbodimide (.31 mL, 1 1
solotion in DCM} in dry THF/DCM {6 mL, 1:1) and ths reaction mixture ia stirred for 3.5 hours at
room tempelatore under nitrogen atmosphere. The mixture is Altered over a pad of Celite and the
filtrate concentrated under reduced pressure. The residue is dissolved EtOA¢ (30 mL), washed with
saturaled aqueous sodium bicarbepate and brine, dried over sodium sulfate, fillered aud concentrated
under reduced pressure. The emde residue is purified by chromalography (5i0; packed columm}
eluting with ethyl acetate/ heplane to afford 3-16-[2-{2.4-dichloro-phenyi}-ethylaming]-2-mefhoxy-
pyzimidin-4-yl}-benzoic acid 2-morpholin-4-v]-ethyl ester (56 mg, Example 75). LCMS: Ry = 2.07
minutes, MS: 534 (M+H); "H NMR, (300 MHz, CDCL): 5 8.62 {1H, s}, 83 (1H, d, J=3.5Hz), 8.1 {I1&,
d, I=3.5Hz), 7.55 (Il |, I=3.5Hz), 7.42 (1H, §), 72 (2H, 5), 643 (1K, 5), 5.04 (1K, 1), 45 CH, ¢,
7=0H7), 4.05 (3K, 5), 3.72 (6H, I, =2Hz), 3.1 (2H, t, J=2Hz), 2.8 (2H, 1, 2Hz), 2.6 (4K, 1, 2z).

Example 76
3 [6-[2-(2.4-Dichloro-phenyl-elly

piperazin-1-ylh-eithyl ester

e
Haﬂa.m o o Cl
|
I\/Nvm Dl@/ﬁ:ﬂ\ ?
CH,
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By proceeding in a similar manner as Example 75 but substituling 1-2-hydroxyethyl}-4-methyl-

piperzine for N-{Z—hyﬂmx}reihyl} morpholine, there is praparﬁd 3- {6 -[242 A-dichioro-phenyl}-
i ] 1-yi}ethyl ester (47 mg,

Example 76). LCMS: Ry =2.04 mimutes, MS: 545 (M+H); "HNMR, (300 MHz, CDCL): & 8.6 (1H, 5),
8.3 (iH, d, 1=3.5Hz), 8.1 (1H, d, J=3.5Hz), 7.55 (15, t, J=3.5Hz), 742 (1H, 5), 72 (2H, ), 648 (11},
&), 5.15 (LEL 1), 4.5 (2H, t, F=2Hz), 4.05 (3H, 5, 3.72 (ZH, b), 3.1 (2H, 1, J=2Hz), 2.85 (2H, 1, 2Hz),
2.7 (4H, b), 2.5 (411, b}, 2.3 (3, 5). ICs = 7 1M

Cs,C04 solution (407 me, 1.25 mmol in 2 mL water) is added to a stiored gnfutton of (§-chlomo-2-
methoxy-pyrimidin-4-yI)-[2-(2,4-dichloro-phenyl)-sthyl]-amine {i66 mg, 05 mmol) and
ethylcerbonylphenyl boronic acid (1358 mg, 0.7 mmol} in 1,2-dimethexyethare (5 mL}, The mixture
js degassed over nitropen for 10 mimtes, tetrakis(triphenylphosphine)palladium (0) (23 mg, 0.02
mmo]) is edded and the reaction mixture is refluxed at 90°C for 6 hours, The reaction is cooled o
room temperature, difuted with water (10 mL), fillered aver a pad of Celite nnd the velatiles are
removed under redored pressire. The aguecus pH is adjusted to nentral (0.1 N HCL) and extrected
twice with ethyl aretate. The combined exiracts are washed with brine and waber, dried over
magnesium sulfate, filtered end copeentrated in reduced pressure. The crode residus is purified by
chrometopraphy (S0, packed column), elating with 5-15% Ethyl acetate/DCM 1o afford 3-{6-[2-(2.4-
imidin-4 nzoic acid ethyl ester (48 mg, Example

7). LOMS: Ry = 2.95 minutes, MS: 447 (M+H); 'H NMR, (300 MHtz, CDCls): b §.65 (1H, ), 8.3
(LK, d, J=3.5Hz), 8.15 (18, d, 1=3.5Hz), 7.55 (1H, t, J-3.5Hz), 7.45 (1H, s}, 723 (2H, 5), 6.5 (1L, 5),
495 (1H, b), 445 (2H, q, J=1.5Hz), 4.05 (3H, s), 3.75 (2H, b), 3.1 (2H, 1, J=3.51Tz), 1.43 (O, &
3.5Hz). ICs = 149 oM
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{b) 3'-Chloro-4'- f2-[6~0 3-hydroxymethyl v[-2-meihexy-pyrimidn-4-ylamino]-ethyli-
iphenyl-3-yT-methanal

SR

HC M Q

In a herd walled glass tube, 2 solution of (6-chloro-2-methoxy-pyrimidin-4-yI}-{2+(2 4-dichloro-
phenyl)-ethyl]-amine (250 mg, 0,75 mmol}, 3-(hydroxymethyl)phenylberonic acid (137 myg, 0.9 mmol)
end Ne;C0; (79.7 mg, 0,75 mmol) in acelonitrile/water (6 ml, 2:1) is degassed aver nitrogen for 18
minuies. Tetrekis(triphenylphosphine)palladivm (0) (43,5 mg, ¢.04 mmol) is added 2nd the tube 1s
sealed and s8d in a microwave for 25 minures at 130°C. The resction is dilute with 25 mL of water and
extracted twice with ethyl acetate. The combined organic exiracts are washed with brine, dried over
sodivm sulfete, filtered and concentrata in reduced pressure. The mesidue is purified by
chromatogrephy (SiQ; packed column), eluted with ELOAc / DCM to afford {3-{6-[2-(2, 4 dichloro-

henyl lamino]-2-melhooo- pyrimidi - 1}-methancl [165 mg, Example 72 (a)]. LCMS:
Ry = 2.24 minules, MS: 405 (M+H); "H NMR (300 MHz, CDCly): 8 8.05 (11, 5), 7.95 (1H, b)), 7.48
{3H, b), 7.42 (1H, ), 7.2 (1, s}, 6.45 (LH, 5), 495 (IH, b), 4.78 (2H, b), 4.05 (3H, s), 3.72 (2H, b).
3.1 (2H, t J=3.5Hz); and to afford (3'chlowa-4'-{2-[6(3-hydroxymethyl-phenyl)-2-methoxy-
pyrimidin-4-vlaming]-ethy[) -bighenyl-3-yl}methano] [110 mg, Fxample 78(0)]. LCMS: By = 2.12

minutes, MS: 477 (M+H).

Example 7%
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Hydrachloric acid {81.46 pL, 4M solution in 1,4-dioxana, .33 mmel) is added lo a stied solutjon of
2-(3-[6-[2{2,4-dichlorc-phenyl)-ethylemina}-2-methoxy-pyrimidm-4-y1}-phenyl)-2-meihyl-propicnic
acid [100 me, 0.22 mmol, Example 49(b)] in MeOH (8 mL), and the reaction mixture is stired
ovamipht ai 65°C_ The reaction is cooled to room temperaturs and concentrated in vacuo. The mesidue
is purified by chromatography to afford 2-(3-{6-[2-(2.4 dichlora-phenyl}-ethylammo)-2-methoxy-
pyrimidin-4-y1}-phenyl} 2 methyl-propippie acid methyl ester (34 mg, Example 79). LCMS: Ry =
2,79 mirmtes; MS: 475 (M+EH); "H NMR (300 MEz, CDCly): & 7.98 (1H, s}, 7.38 (1H, b), 742 (3H, d,
J=2H2), 7.2 (21, 5), 6.4 (14, 5), 5.08 (1H, b), 4.05 (3R, 5), 3.7 (2H, b}, 3.65 (3H, 5), 3.1 (2H, ,
F=2Hz), 1.65 (6H, s).

ixample &0

Step 1. Hydrogen chloride is bubbled through MeOH (30 mL) and the solhution is stirred at 0°C for 10
mimtes. {3-bromo-phenylyacetic acid (30 g, 139.5 mmol) is added in portions and the rcacton is
stirfed overnight, while warming 1o room tempemature. The solution is concentrated in vacwe and the
residue is dissolved in E1QAG {200 mlL), washed with sammled aqueovs sodium bicarbonate and
brine, dried over sodium sullae, filtered and concentraled in vaewuo 1o atford {3-bromo-phenyl)-acetic
acid methy] ester (32 g) used @ (he next step without further porificelion. MS: 230 (M+H); 'H NMR
(300 MHz, CDCly); 5 7.45 (2H, m}, 7.25 (2H, m), 3.72 (3H, s), 3.6 (2H, 5).

Siep2. A solution of (3-bromo-phenyl}-ecetic acid methyl ester (0.6 g, 2.62 mmol} in dry N,N'-
dimethylformamide is added to a stirred suspension of sodum hydrde (60% in minemnl oil, .26 g,
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6.55 mmol} In dry N,N’-dimethylformamide at 0°C and stiming is continued for 20 minuies. A
solution of bis(2-bromoethyl) ether (0.39 mL, 3.14 mmol} in N, N-dimethyllormamide is added drop-
wise and ihe reaction mixiure is stirred overnight, while warming Lo room lemperatere. The reaclion Is
quenched wilh water, exiracted twice with cthyl acetats, (he combined exiracts is washed with brine
and water, dried over sodjum sulfate, fillered and concentrated in vacug 1o afford A(3-bromg-phenyl)-

tetrabydro-pyran-4 carboxylic scid methyl ester (610 ma) used in the next step withoul furiher
purification. LCMS: Ry = 2.81 migules; MS: 299, 301 (M+HH).

Siep 3, Lithium hydroxide {0.21 g 5.01 mmo!) is added 1o a solulion of 4-(3-bromo-phenyl}-
ietrahydro-pyran-d4-carboxylic acid methyl ester (0.5 g, 1.67 mmol} in methanol'waler (3 mi., 3:1) and
the reaction mixture is stimed for 5 hours at 65°C. The mixture is diluted with waler and the volatiles
are removed &7 vaeug. The aqueous is extracted once with diethyl ether, acidified o pH 2, ard
extracted twice wilh cthyl acetute. The combined extracts is dricd over magnesium sullate, filtered and
cancentraled i vacuo to efford 443- a-phenyl e ~4-Gar lic acid (445 mp) sed
in (he next step without further purification. LCMS: Rr= 1.9 minutes; M5: 283 (M-H).

Step 4. n-Butyliithiom (2 M i peotane, 3.18 mL} is added 1o dry pentine (25 mL) at -718°C, under
nitrogen atmosphere followed by drop-wise addition of a sohilion of 4{3-lromo-phenyl)-letrahydro-
pyran-4-carboxylic acid (0.7 g, 2.45 mmel) in THF and the mixture is stored at -78°C for 2 hours. The
reaction is quenched with trfbutyl borale (1.97 mkL, 735 mmel) and stiring Is conlinued for 1.5 hours,
while warming 1o -20°C. The reaction is dilted with water and Lhe volatiles are removed in vacuo.
The equeous is extacted once with diethyl ether, acidified to pH 2 () N HCI) and extracied twice wilh
eyl acetate. The combined extracts is dried over magnesivm sulfate, fittered and concentrated in
vartio. The residue is dissolved in DCM (15 mL), heptane (200 mb) is added drop-wise and the
mixture #s strred for 1.5 hours. The precipitele is suction filtered and air dried 1o afford 34
tetrahydro-pyran-4-carboxylic acid)y-phenylboronic acid {420 mg). LCMS: Ry = 1.16 minutes; MS:
249 (M-I

Step 5. CspC0, solution {1.5 ¢, 4.6 mmol In 15 mL of waler) is added to a stired solutbon of (6
chlore-2-methaxy-pyrimidin-4-yl}-[2-(2,4-dichloro-phenyl}-ethyl-amine (061 g, 1.84 mmol) and 3-
{4-tetrahydro-pyran-4-carboxylic acid)}-phenylboronic acid (0.6 g, 2.4 mmel) in I,2-dimethoxyethans
{45 mL). The mixture is degassed over nitrogen for 10 minuttes, tetrakis{triphenylphosphine)palladium
(0) (64 ™g, 0,03 mmol) is added and (he reaction mixture is refluxed at 90°C overnight The reaclion
is caoled to mom temperature, diluted with water (150 mL), fillerad over a pad of celile and the
volatiles are rTemoved in vocup. The aqueons solution is slowly acidified (pH 4-5, 0.IN ECD) with
vigorous stiing, which is contued for 2 hours. The formed precipilete is suction filtered and 2



10

15

20

23

dred to afford A443-{6-[2(2 4-dichloro-phenylyethylamino]-2-methoxy-pyrimidin-4-yi}-phenyl}
tetrahydro-pyran-4-carboxylic acid {605 mg, Example 80(s)]. LCMS3: Rt = 2.20 mimres, M3; 302,
504 (M), H” NMR [300 MHz, (CD,50),80]: § 12,75 (1H, b} 8 (1H, s), 7.8 (1H, b), 7.55 (2H, &),
745 (2H, s), 7.35 (2H, 8), 6,55 (1H, s), 3.85 (3H, 8), 3.82 (2H, m), 3.5 (4H, m), 2.95 (2H, 1, I=2H2z),
2.4 (2FL m), L85 (21, m). ICsp=0.05 oM

(b} -[4-43- 6 4 -phenyl}ethylaming]-2-methoxy-pyrimidin-4-v1] -phenyl}
tex dro- ~4-carbony[-meihanresulfonam]

cl

cl

N-(3-dimethylaminapropyl) N-ethylearbodiimide hydrochloride (60.4 mg, 0.31 mmol} is added to a
stirred ice cold solution of 44(3-{6-[2-(2,4-dichlero-phenyl)-elhylamino]-2-methoxy-pyrimidin-4-yl}-
phemyl) tetrahydro-pyran-4-carboxylic acid [150 mg, 0.3 mmol, Example B0(a)], melbanesulfonamide
(30 mg, 031 mmol) and 4-dimethylemincpyridine (38.5 mg, 03 mmof) I dry DCM under nitrogen
and fhe reaction mixture is stired overniphl, while warming to room temperature. The mixture is
concentrated im vacuo, the residue is dissolved in ethyl acetzte, washed with 0.1IN HCJ, brine and
waler, dried over sodium sulfate, Rltered and concentrated im vacuo. The residue is purified by
chromatography  (Si0; packed column), eluting with ethyl acetate/heptane to afford N- A{3-[6]2-
2.4-dic henyl)-ethylamino -pyrimidin-4-y]}-phenyil-tetrah ~-carbonyl]-
methngesn)fonamide [65 mp, Example 80(b)] . LCMS: Ry = 2.54 minutes; MS: 579, 581 (M+H); 'H
NMR {300 MBz, CDCL): § § (1H, s}, 7.85 (JH, 4, I=3.58), 745 (3H, m), 72 (2H, s), 6.4 (1H. s),
538 (1, b), 4 (3H, g}, 3.65-3.9 (6K, m), 3.2 (I, 5}, 3.08 (2H, t, I=3.5Hz), 2.45 (2H, b), 2.18 (ZH,
m). [Cye < 1 nM

() 4-{3-16-[2+2.4-Drehlorg-phen lemino]-2-metho imridin-4-
tetralrydm-pyran-4-carboxylic acid ethy] ester
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Hydrogen chloride (4 M in 1,4-dioxane, 20 L, 0.08 mmol) is 2dded to a solution of 4-2-(6-[2-(2,4-
dichlorg-phenyl)-ethylamino]-2-rpethoxy-pyrimidin-{-y|}-phenyl)-letrahydro-pyran—q4-carboxylic acid
[20 mg, 0.04 mmol, Example 80(a)] in ethyl alecho! (4 mL} and the reaction mixiure is stirred
overnight al 75°C. The reaction is cooled to room lemperature, quenched with water, exiractsd twice
with ethyl acetate. The combined extracts are dried over sodium sulfate, filtered rind concentraled in
vaeuo, The residue is purified by chromatography {Si0. packed column), eluting with ethyl
acetalefheptane to afford 4-{3-[6-[242.4-dichlore-phenyl}-ethylamino]-2-methoxs-pyrimidig-4-yI}-

henyl d ~4-carboaylic acid ester [16 mg, Exampla 80{c)]. L.CMS: Ry = 2,74
minutes; MS: 530, 532 (M+H); 'H NMR. (300 MHz, CDChL): 3 8.05 (1H, s), 7.9 (1H,, d, }=3.5Hz), 7.4-
7.55 (3H, m), 7.2 (2H, 5), 6.4 {1H, 5), 5 (1H, b), 4.18 (2H, q, J=2Hz), 4.05 (3L, s), 3.98 (2H, m), 3.75
(2H, b), 3.65 (24, t, I=3.5Hz), 3.1 (2H, L, I=2Hz), 2.6 (2H, d, ¥=4Hz), 2.1 (2H, m), 1.2 (3H, t, J=2Hz).
ICs0 =223 oM

Step 1. By proceeding in a similar manner as Example 50 (a), siep 1, but substifuting ethyl eleohol for
methy] alephol to afford (3-bromo-phenyl)-geelic acid ethyl ester. LCMS: Ry = 1 .82 mmutas; ME:
243, 245 (MAH).

Step 2. Sodium bis(trimethylsilyl}-amide (1 M in THF, 27.14 mL, 27.14 mmol} is added drop-wise to
(3-bromo-phenyl}-acetic acid ethyl ester (3 g, 12.34 mmol) in dry THF at -78°C under nitrogen and the
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solution is stirred for 20 mimutes, A solution of N-fluorchenzenesnifonimide (8.56 g, 27.14 mmol) in
THF is added drop-wise and the reactfion mixture is stired al -78°C For 3.5 bours, The reaction is
quenched with HC! (0.02 N, 150 mL), exracted hwice with DCML. The combined extracts are washed
with water, dried over magnesium sulfte, fltered and concentrated in vacue (o afford (3-brome-
phenyl)-difluoro-acstic acid ethyl ester (2.7 g), which i3 used in the next step without Farther
purification. LCMS: Ry = 3.07 minutes; MS: 279, 281 (M+H); 'H NMR {300 MHz, CDCly): 6 7.95
(IH. s), 7.65 {(1H, d, J=3.5Hz), 7.55 (1H, 4, J=3.5HZ), 735 (1H, t. J=}.5Hz}, 435 (2L, q; I=2 5Hz),
1.32 (34, t, J=2.5Hz).

Step 3. Lithium hydroxide (0.13 g, 3.12 mmel) is added to a solution of {3-bromo-phenyl}-difiluore-
acetic acid ethyl ester (0.29 g, 1.04 mmol) in methanol/water (8 mL, 3:1) and the reaction mixtre is
stirred ovemighl at room 1emperstire. The mixture is diluted with water and volatiles are removed i
vacuo. The agueous is extracted once wilk diethyl ether, acidified to pH 2, end exiracted bwice with
ethyl acelate. The combmed extracls are dried over megoesinm sullate, filtered and concentraled i
vacuo to aford (3-bromg-phenyl)-difluorg-acetic acid (250 mg), which is used in the ne‘z:l, step without
furiher purilfication. LCMS; Ry = 2.26 minules; MS: 249, 231{M-H).

Step 4. n-Butyllithivm (2 M in pentane, 5.18 mL, 10.35mmol) is added Lo dry pentane {30 mL}) at -
78°C under nitrogen followed by drup-wise addition of a solution of {3-bramo-phenyl)-difinoro-acetic
acid {1 g, 3.98 mmol) in THF and the mixtore is stinred et -78°C for 2 hours. The reaction Is quenched
with tributyl borete (3.2 mL, 11.94 mmol) and stired for 1.5 hours, while warming to -20°C. The
reaction is dilmed with water and volatiles are removed i vacno. The aquecns is extacied once with
disthyl ether, acidified ta pH 2 {1 N HCI) and extracted twice with ethyl acetata, The combined
extracts are dried over magnesium sulfate, fltered and concentrated ir vacuo. The residue Js dissolved
in DCM (15 mL), heptane (200 mL.} is added dpro-wisc and the mixtvre is stirred for 1.5 heurs. The
precipitate is suction fillered and 2ir dried to afford 3-(difluoro-scetic aeidyphenyl Goronie acid (310
mg). LCMS: Ry = 0.68 minutes, MS: 215 (M-H).

Step 5. Cs.CO; solution (0.41 g, 125 mmol in 4 ml. of water) is added to a stired solufion of (6-
chloro-2-methoxy-pyrimidin-4-y1)-[2-(2.4-dichloro-phenyl}-ethyl]-amine {0.17 g, 0.5 mmol) and 3-
{difluoro-acetic acid)phemyl boronic acid (0.13 g, 0.6 mmol) in 1,2-dimethoxycthane (20 mL). The
mixture is degassed over nitrogen for 10 minulss, letrakis(triphenylphosphine)palladium {0) (23 mg,
0.02 mimol) is added and the reaction mixture js refuxed at 90°C overnight. The reaction is caoled 10
room lemperature, diluted with weter (150 mL), filtered over a pad of celite and the volatiles removed
i vacup. The ageeous is stowly acidified (pH 4-5, 0.1 N HCI} and the mixture is stirred for 2 honrs,
The formed precipitate is suction fltered and sir dried lo afford (3-{6-42+2 A-dichloro-phenyl}-
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elhylamino]-2-methoxy-pyrimidin-4-¥]] -phenyl)-diflvero-acetic acid_ [16¢ mgz, Example Bl{a}]
LCMS: Ry = 2.19 minutes; MS: 468, 470 (M) "H NMR {300 MHz, (CD;):501: 5 8.08 (21, b), 7.7
{ZH, m), 7.535 (1H, s), 7.35 (2H, =), 6.65 {1H, 2), 3.92 (3H, 5), 3.65 (2H, b), 3 (21, r, J=2Hz). ICsxp =
0.02 nM

(b) Fihanesnlfonic _acid [243-{6-[2-(2 4 dichloro-phepy[eibyiamino]-2-methoxy-pyrimidin-4-
1} -pheny!d-2 2-difluoro-aceiyl]-amide

Cl

Cl

MN-(3-dimethylaminopropyl} N-elhylearbodiimide hydrochloride (43 mg, 0.22 mmol} is added v a
stimed ice cold solution of {3-{6-[2+2,4-dichloro-phenyl}-sthylamine]-2-methoxy-pyrimidin-4-yl] -
phenyl}diflucro-acetic acld [10¢ mg, 021 mmol, Example 81 {z)]. elhancsulfonamide (24,5 mp, 0.22
mmol} and 4-dimeibylaminopyridine (26.1 mg, 0.21 mmal} in dry DCM under nitrogen. The reaction
mixture is stirmed at room lemperature overnight at 60°C. The mixture is copcentmted in vacuo, the
residue is dissolved in ethyl] acelals, washed with 0.1 N HCI, brine and water, dried over sodium
sulfate, Fltered and conceniraled /7 vaouo. The residue is purified by chromelography io aford
vihagesulfonic ecid  [2-{3-[6-[2(2.4-di En lamina]-2-methocy-pyrimidin-4-yI} -
phenyl)-2 2-difluoro-ecetyl]-amide [35 mg, Exmaple 81(b)). LCMS: Ry = 291 mimnles; M5: 552, 561
(M+1D); 'H NMR [300 MHz, CDOD): 3 8.18 (1H, b), 8.05 (1H, b), 7.75 (1H, d, J=(Hz), 7.5 (1, 1,
J=4Hz), 742 (1H, 5), 7.28 (2H, q, 7=4Hz), 6.55 (1H, s), 3.95 (3H, 5), 3.7 (2H, b), 3.18 (2H, q, J=4Hz),
3.08 (2H, ¢, }=3.5Hz), 1.15 (3H, t, J=4Hz). IC5, = 0.1 oM

acetic acid ethyl ester
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Cl

Cl

Hydrogen chioride (4 M in |,4-dioxane, 52 pl, 2.lmmol) is edded to a solution of (3-{6-[2-(2.4-
dichloro-phenyl)-ethylamino]-2-melhoxy-pyrimidin-4-y1) -phenyl)-diflnorc-acetic acid (63 mg, 0.14
mmol, Example 81(2)] in ethyl alcoho) (6 mL) end the reaction mixture i3 stirred overnight Bk 63°C.
The reaction is cooled o room lemperature, quenched wilh water, extracled twice with ethyl acetale.
The combined extracts are dried over sodium sulfate, filtsred and concentraled fa vacue. The residusa

is purified by chromatography to afford (3- 2 A-dichloro-phanyl laming]-2-meth
pyrimidin-4-yl} -phemyl}-difluoro-acelie acid ethy] ester [18 me, Examplc 81(c)]. LCMS: Rr=13.12

misutes; MS: 496, 498 (VH+H); 'H NMR [300 MHz, CDCh]: & 8.18 (21, d, IF3.5Hz), 7.7 (1K, 4,
J=3.5Hz), 7.55 (1H, t, }=3.5Hz), 7.4 (1H, s), 742 {1H, 5), 7.18 (2H, &), 6.45 (1H, 5), 5.08 (1F, b}, 43
(21, q, J=4H7), 4.05 (3H, 5), 3.72 (2H, b), 3.08 (28, t, F=3.5Hz), 1.3 (3H, ¢, F=4Hz).

Cs,C0O5 solution (1.63 & 5 mmo! in 4 mL of waler) is added to e stired solufien of (6-chioro-2-
methoxy-pyrimidin4-y1)-[2(2 4-dichloro-phenyl)-ethyl]-amine  (0.66 E 2 mmol) amd
cyanomethylphenyl boronic acid (0.68 g 2.8 mmol) in 1,2-dimethoxycthane (8 mL) The mixture js
depassed over nitrogen for 10 mimutes, letrakis{triphenylphosphine)palladmm (0) (46 mg, 0.04 mimal}
is added end the reaclion mixiure iz refluxed al $0°C overnight. The reaclion is cocled lo room
lemperatures, diluted with water (100 mL) and stirred for 45 minutes. The formed precipitate is filterad.
The solid is purificd by chrematography {Si0; packed cohonn), ehuting with ethy ecetate/heptane to
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cl
HN
CI
F F N
LA
e N~ o

Sodirm bis(irimethylsilyl)}-emide {1 M in THT, 0.53 mL, 0.53 mmol) is added drop-wise to a siirred
solution of (3-{642-(2,4dichloro-phenyl}-etbylamino}-2-methexy-pyrimidin-4-y1}-pheayl -
acefonitrile (0.1 g, 024 mmol) in dry THF a2t -78°C under nitrogen atmosphers end stirring continued
for 20 minules. A solution of N-fluorobenzenesulfonimide (0.17 g 0.53 mmol) in THF is then added
drop-wise and ihe reaction mixture is stitred at -78°C for 3 hours. The reaction is diluled with waler,
extracted twice with ethyl acetate. The combiued extracts are dricd over sodium sulfate, fifisred and
concentrated i vacuo, The residue is purified by chromatography (SiO, packed column), ehrting with

ethyl acetate/heplane to aHord [(3-[6-12-(2.4-dichloro-phemyl lemingl-2-methomy-pyrimid;
¥1}-phenyi}-difluoro-acetonityile [15 mg. Example §2(b)). LCMS: Rr = 3.34 mivutes; MS: 449, 451
(MHH).

() (22 4-Dichlorm-phenyl)-ethy

methoxy-pyrimidin-4-y1l-eming

Sodium azide (10 mg, 0.15 mmol) is added 1o a stired solution of (3-[&-[24{2,4dichlorophenyl}-
ethylamno}-2-methoxy-pyrimidin-4-y1) -phenyl)}-diflucro-acetonitrile (50 mg, 0.11 mmel} jo NN’-
dimethylformaraide (4 mL) and the reaction is stired for 4 hours at 80°C. The reaction is quenched
wilh waler, ecidified to pH 2 (0.05 N HCI), extracted twice wilh ethyl acetate. The combined extracts
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is dried over sodium sulfate, Fltered and concentrated &7 vacyo. The residue [s diluied in toluene and
concentrated in vacwe to aford 2 4-dichloro-phenyl}-ethyl]46-13-jdilluon-{ |H-efrazol-S-y}
methy]]-phenyl] -2-methoxy-pyrimidin-4- ine [45 mg Example 82(c)]. LCMS: Bp = 220
minutes, LCMS: 492, 494 (M+H). [Cs, = 0.1 nM

Example 83
() 2-{3- dan-1-ylami ~methoxy-pyrimidin=d-yl]-phenyl} -2-methyl- ionic
HH
B
HOD NJ;LD
G |

Step 1. A solution of 4,6-dichloro-2-methaxypyrimidize (1 & 5.59 mmal), 2-zminoinden (0.72 ml.,
5.59 mmol) and sodium bicarbemate (0.7 g, 8.8 mmol) in EtOH (25 mL) is refluxed overnight. The
reaciion js cooled 1o room temperature, quenched with water (100 wl) and stirred for one hour. The
formed preeipitete is suction Fliered and air dried to aFord {6-chloro-2-methoxy-pyrimidin-4-yl})-
indan-1-yl-amine {1.5 g). LCMS; Ry =335 minutes, LCMS: 276, 278 (M+H).

Siep 2. Cs;C04 solution (0.32 g, 1 mmol, in 2 mL. of water) is added fo a stirred solution of (6-chlore-
2-methoxy-pyrimidin4-yl}indan-1-yl-amine {0.11 g 04 mmal) end 3+2-methylpropicnic
acid}phenylhoronic acid (0.1 g, 0.48 mmol) i |,2-dimethoxyethane (§ mL). The mixture is depassed
over nitrogen for 10 minutes, ietrakis{triphenylphasphine)palladinm (0) (18.49 mg, 0.02 mmol) is
added and the reaction mixhere is refluxed ovemight. The rezchon is coolsd to moom lemperatre,
diluted with water (60 L), filtered over a pad of celite and the volatiles are removed ir vacas. The
aqueons jg ocidified {pH 4-5, 0.1N HCI), extracted twice with ethy] acetale. The combined organia
cxtracts are dried over magnesium sulfate, fillered and concentrated in vaczo. The residue is purified
hy chrumsrtngmphy (Slﬂzpaﬂk&d column), eluting with Eﬂ'l}"l acetate/T{CM to afford 2- (3-[6-(indan-1-

id [74 mg Bxample 83(a)).
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Step 1. By proceeding ip a similar manoer as on Example 83(z), siep 1, but substituting 1-aminoindan
me. LCMS: Ry =335

minules; M5: 276, 278 (M+H).

Step 2. By proceeding in a similar manner as on Example 83(g), step Z, bul substifuting (G-chlore-2-
methoxy-pyrmmidin-4-yl)-indan-2-yl-amine for {6-chloro-2-methoxy-pyrimidin-4-yi}-indan-1-yl-amine

lo afford 2-[3-[6{indan-2 -Z-methyl-propignic__acid.

[}
=
=l
[=]
o
=
]
=
&

1

1

e

(v}

=]

N-(3-dimethylaminopropy])}-N-ethylcarbodiimide hydrochloride (39 mg, 0.2 mmol) is edded 1o a
stired ice cold solviion of N-[4-(3-{2-methoxy-6-[2-(4-trifluoromethoxy-phenyl}-ethylamine]-
pyrimidin-4-y1}-phenyl)-tetrabydro-pyran-4-carboxylic  scid {100  mg, 019  mmol),
methanesnlfonamide (19.3 mg, 0.2 mmel) and 4-dimethylaminopyridine (23.6 mg, 0.19 mmol) in dry
DCM under nitrogen. The reaction mixure is stimed overnight at room temperature and concentrated
i vaeue. The residus is dissolved in ethyl 2cetate, washed with 0.1N HC, brine and waler, dried owver
sodium sulfate, fillered and cancentrated in vacuo. The residue is purified by chromatography (Si0s
packed column), ehtting with ethyl acetateheptane to afford N-[4-(3-] 2-methoxy-6-[2-{4
imidin-4-y1}-phenyl}-letrahydro-pyran-4-carbonyl] -
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methanesulfonamide [$6 mg, Example 84(a)]). LCMS: Ry = 2.52 mimuies, LCME: 595 (M+H). ICy =
0.7 nM

(k)

letrahydro-pyran-4-carboxylic acid meihy! ester

o F
F
HH F

Hydrogen chloride (4 M in 1,4-dioxane, 43.5 pl, 0.7 mmol) is added lo & soluton of N-[4-{3-{2-
methoxy-6-(2-(4-trifluoromethoxy-phenyt)-ethylamino]-pyrimidin-4-y1} -pheny])-lefmhydro-pyran-4-
wrbaxylic ecid (45 mg, 0.09 mmol) i methyl alcohol (4 mL}) and the reaction micure is stired
overnight at 70°C. The reaction is ¢ooled Lo room temperature, quenched wilh waler. The volaliles are
removed in vacuo. The ageous is extracled twice wilh elhyl acetate. The combined extracts are dried
over sodimm sulfate, filtered and concentrated in vacwe, The residue is purified By chromategraphny
(Si0; packed columm), eluted with mhyl acaiat&"heptﬂne to afford 4-(3-{2-methoxy-6-[2-(4-
an-4-carbowylic

acid

methyl ester [86 mg, Example 34{'b]] LOMS: By = 2.48 minutes, MS: 532 (MH). IC; = 70 oM

HG. -

OMe

Step 1. Hydrochlonic acid gas is bubbled throngh a solution of methexyacetenitrile (26 g, 0.37 mol) in
EtOH (22 mL) and diethy? ether (118 mL), which is chilled to —10°C for twenty minutes. The reaction
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vessel is capped and stimed for 17 howrs at ambienl temperateee. The miaure is cooled 1o —10°C. The
solid that forms is collecled by [lration, washed with dieshyl ether and air dried to 2ford 2-methoxy-
acetimidic acid ethy! ester hydpchloride {493 g, 87%} as a solid.

Step 2. Ammonia ges is bubbled through & solution of 2-methoxy-acelimidic acid ethyl ester
hydrochloride (493 g, §32 mel) in EIOH (240 mL), which is chillsd 10 —10°C for twenty minutes.
The maclion vesscl is capped and stioed for 17 hours at ambient temperature. The mixture is
concenirated & vaswo to efford 2-Methexy-acetamidine hydrochloride (35 g, 88%4) as & sclid.

Siep 3. To a solulion of 2-methoxy-acetamidine hydrochloride (20.18 g, 0.16 mol} and
diethylmalonate (24.6 mL, 0.16 mol) in EtOH (150 mL) is added 60% dispersion of sodinm hydride in
ol {143 g, 036 mol). The mbrture is heated lo reflux and stirred for 16 hours. The mixture is
concentrated in vorus and the regidue is diluied with water (100 mL) and exiracted with ElOAe (75
mL). The aqueous layer is acidified lo pH 3 with HC| and extrasted thrice with EtQAc (75 mL). The
organic extracls from acidic solubon ar combined and dried cver mapnesium snlfate, filtersd end
concentrated o afford 2-methoxymethyl-pyrimidine-4,6-diol (20 g, 80%)zs an oil.

Step 4. A solution of 2-methoxymethyl-pyrimidine-4,5-diol (2.3 g, 14.7 mmol), misthyiamine (2.9
ml., 20.58 mmol}, and phosphorous oxychloride (B.8 mL, 24.08 mmol) is heated to reflox for 1.5
hours. The mixture is conceniraied in vacue and the residue i3 poured onto ice {100 mL) and extracted
threa fimes with FAOAc (75 ml). The organic exiracts are combined and dried over magnesium

suifate, fikered and concemtraled to afford 4.6-dichlore-2-methoxymethyl-pyrimidipe {2 g, 70%6) 25 an

ail

Step 5. A solution of 4,6-dichloro-2-methoxymethyl-pyrimidine (250 mg, 1.3 mmofl), 2-(2,4-dichloro-
phenyl)-ethylamine (194 pl., 1.3 mmol), and sodium bicarbonate (218 mg, 2.6 mmol) in ELOH (5 mL})
is heatead at 80°C for lhres hours and poured inty waler (20 mL) and extracied thrice with EiQAc {30
mL)., The organic exiracts are combined ard dried over mapnezivm solfale, filtered and evaporated.
The residus is subjected to chromatopraphy oo zilica pel eluting with 30% ethyl acetate-heptane to

2-methoxymethy]-pyrimidi =[2-(2 4-dichlore-phenyl)-cthyl]l-amine (200 mg,
44%) a5 a solid.

Siep 6. Argon is bubbled throuph a midurs of (5-chloro-2-methexymethyl-pyrimidin-4-yl)-[2-(2,4-
dichloro-phenyl}-ethyl]l-amine (200 mg, .58 mmol), 3-(1-catboxy-l-methyl-ethyl}-phenyl borenic
acid [266 mg, 1.26 mmol, see Example 49(b) step 2], Cs:COn (156 g, 2.52 mmol), and
tetrakis{triphenylphosphine) palladium (0) {69 mg, 0.06 mmeol) in ethylene glycol dimethy] ether (4
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mL) and water (1 mL), for a period of 10 minules. The reaction vessel is sealed and heated 1o 30°C.
Adfter stirring for 16 hours the mixture is diluted with water (40 mL) 2nd extracted twice with EtQAc
(25 mL). The orpanic extracts ere combined and dried over mapgpesitm sulfale, fiflered and
evaporaled. ‘The residue is subjected lo chromslopraphy on silica gel eluting with 40% ethyl
acelate:heptane to afford 2<{3-{6-[2-(2 4-dichlorg-phenyl lemino]-2-metho:
y1}-pheayl)-2-meihyl-propionic acid [165 mg, 60%, Example 85] as a solid. LCMS Ry =2.59 minutes,
M3: 474 (MFH). IC5p=2.7 M

Example B&
2-13-{6-[242.4-Dichlom-phenyl Fethylamino -2 -hydroxymethyl-pyrimidin-4-1-pheny-2-methyl-
propionic acid
|
i Ry cl
8} o
0 oH

Step 1. A mixtmre of 4,6-dichloro-2-methylsulfanyl-pyrimidine (2.66 g, 13.6 mmol), 2{Z4-dichloro-
phenyl}ethylaming (226 ml., 15 mmol) and sodivm bicarbonate (229g, 272 mmel) in EtOH (35

- mL) is heated 10 85°C for 1 hour and peured into water (100 mL). The solid precipitats is collested by

filtration and dissolved in hot BEOH (75 mL). Afier cooling overnight the cryslals that formed are
collected by filtration and dried to afford {6-chloro-2-methylsulfanyl-pyrimidin-4-1)-[2-{2.4-dichlorc-
phenylt-elhyl]-amine (3.43 g, 72%) as a solid.

Step 2. A mixtwre of {6chloro2-methylsnlfanylpyrimidind-y1}{2-(2,4-dichloro-phenylyethyl)-
amine {3.26 g, 9.64 mmol) iz DCM (100 mL) s chilled o 0°C and 70% 3-chloropercxybenzoic acid
(5.99 g, 2429 mmol) is added portionwize. The mixture is stirred at 0°C for 3 honrs and warmed up 1o
embient temperatore for 15 hours, The mixture is filtered to remove ke precipilalc and washed with
DCM (100 mL). The filtrate is washed twice with 3N NaOH (40 mL), dried over magnesium sulfhte,
fillered and evapomated to afford (6-chlorg-2-methenesulfonyl-pyrimidin-4-vl

phenyl}ethyl]-amine (3.04 g, 83%) as a solid.

Step 3. A solution of (6-chloro-2-methanesulfonyl-pyrimidin-4-yI)-[2-2 4-dichloro-phenyl)-ethyl]-
amine (821 mg, 2.16 mmoel} in THF {15 mL) is cooled 1o 0°C. A I M sololion of vinyl magnesinm,
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bromide in THF (5.4 wl., 5.4 mmeol) is added and the mixiure is slirred for 30 minules belore adding
waler (30 mL) and extracied thrice with EtOAc (50 mL), The organic extracts are combined and dried
over rmagnesium sulfate, filtered and evaporated. The residue Is subjected to chromatography oo silica
gel chrting with 30% ethyl scetatetheplane io afford (6-chloro-2-vinyl-pyrimidin-4-y[)-[2-(2.4-
dichloro-phenylethyl]-amine {600 mg) as & solid.

Step 4. To a solution of (§-chlore-2-vinyl-pyrimidin-4-yI)-[2-(2,4-dichlare-phenyl)-ethyl]-amine (240
mg, 0.73 mmol) in THF (2 mL), acetone {2 mL} and water {2 mL) is added 4-methylmorpholine N-
oxide (342 mg, 2.92 mmol) followed by osmium tewoxide (153 plL., 0.015 mmol). After stiring the
mixture at room temperatre for 17 hours a solution of sodium bisulfite (728 mg, 7 mmel) in waler (15
mL) is added and extracted twice with EIOAc (25 mL). The organic extracts are combined and dried
over mapnesium sullate, fillered and concentrated to afford 1-{4-chloro- 4-dichlgro-phenyl
ethylamino]-pyrimidin-2-yl} -ethane-1.2-diol (320 mg} a3 a solid.

Step 5. To a mixture of I-{4-chloro-6-{2-(%4-dichloro-phenyl}-ethylamino]-pyrimidin-2-y1} -ethane-
1,2-diol {320 mg, 0,88 mmol) in MeOH (5 mL} and water (5 mL) is added sodivm mefa-periodate
{367 mg, 2.65 mmol) and stirred for 16 hours before adding waler (S0mL}), and extracied thrice with
FtOAc (30 mL). The arganic exiracts are combined and dried over magnesiom sulfate, filtered end
concentrated o afford 4-chloro6-[2 dich henyl [aming]-pyrimidine-2-carbaldehyde
(270 mg, 93%) as a zalid.

Step 6. To a solution of 4-chloro-6-[2-(2,4-dichloro-phenyl}-ethylamine]-pytimidine-2-carbaldehyde
{70 mg, 0.2] mmol) in MeOH (4 mL} is added sodium borolydride {24 mg, ¢.63 mmol). The mixture
is stirred for 4 hours at ambisnt temperature. Weter (20 mL}) is added and ihe mixture is extracied
thrice with ethy] acatels (25 mL). The organic exiracis are combined and dred over magnesivm

sulfate, Fltered end concentroted to afford [4-chloro-6-[2-4(2 4-dichloro-phenyl)-ethylaminoi-
midin-2-yl}-meihenol (67 mg) as a solid.

Siep 7. Argon is bubbled through a mixture of [4-chloro-6-[2-(2,4-dichloro-phenyl)-ethylamino]-
pyrimidin-2-y1}-methanol (67 mg, 0.2 mmol), 3-(1-Carboxy-1-methyl-eihyl)}-phenyl boronic acid {52
mg 044 mmol, ses Example 42(b) siep 2], Cs:COx (197 mg, 06 mmol), and
tetralds({triphenylphosphbine) palladium (0) (16.3 mg, 0.014 mmol) in ethylene glycol dimethyl ether
(1.6 mL) and waler {04 mL), for a period of 10 minutes. The reaction vessel is sealed and heated to
90°C, Afler stirring for 16 hours the mixtue is diluled with water {25 ml., broughl to pH 4 with HCI
and exfracted thries with E(QAc (25 mL). The omganic extracts are combined and dried over

magnesium sulfate, filtered and copcentrated to afford 2-(3-{6-[2-(2 4-dichloro-phenyl)-echylamina]-
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ionic acjd [16.5 mg, 18%, Example 86] as a
solid. LCMS Rr=2.47 minutes, M5: 460 (WM+H}. IC5; = 71 ni

Example B
5-{6- 4 Dichloro-phenyl lammo]-2-meihoxy-pyrimidin-4-yl}-thiophene 2-carboxylic acid

cl

I

Step 1. 5-(Dihydroxyboryl)-2-ihiophencearbaxylic acid (527 mg, 3.1 mmel) end 2,2-dimethyl-
propane-1,3-diol {361 mg, 3.4 mmoi) are stirred in THF (1¢ wL) for [3 hows and concentrated i
vacyo to afford 5-(5.5-dimethyi-[1.3,2]dipxeborinan-2-yl}- thjophene-2-carbaxylic acid (748 mg) es a
solid LOMS: Ry = 1.15 minutes; 'H NMR [300 MITz, (CD%$01: 8 13.15 (15 s); 7.7 (1H, m); 7.45
(1H, m); 3.75 {4H, 5); 0.95 {6H, s}.

Step 2. A mixiure of (6-chloro-2-methoxy-pyrimidin-4-yl)-[2-(2 4-dichloro-phenyl)-ethyl}-emine [277
mg, (.83 mmol, Iniermediate (44)], 5-(5,5-dimethyl-[1,3,2]dicxaborinan-2-y[}-thiophene-2-carboxylic
acid (300 mg, 125 mmol), cesium Fuoride (378 mg, 2.5 mmol) and tetrnkis(triphemylphosphine)
palladium (77 mg, 0.07 mmol) in waler (2 mL) and ethylene glyeol dimethyl ether (8 mL) Js degassed
with bubbling nitrogen for 5§ mirutes and is beated at 85°C for 16 hours. The reaction mixinre is
copled, diluted with water (150 mL) and brine (50 mL}), and extracted Lhree times with EiQAc {150
mL} mnd the extracts arc concentraled in vacwo. The residue iz subjecied 1o flash cohummn
chromatoprephy on silica {10 g) eluting with 0 to 15% MeOH in ethyl ecetate. The produet is
tritrated twice wich heplanes (5 mL) and twice with ether (5 mL) 2nd dried to afford 5-{6-[2-(7.4-
dichloro-phemyl-ethylamine]-2-meihgxy-pyrimidin-4 -y} -th g-2-rarhmeylic  ecid (189 mg,
Example §7) as a solid. MS: 424 (M+H); 'H NMR [300 MHz, {CD5),580]: § 13.2 (1H, s); 7.7 GH,
m); 7.6 (1H, 5) 7.35 (21, 5); 6.6 (1H, s 4.85 (3H, s); 3.6 (251, m); 3 (2H, ). ICsy = 0.16 1M

benzofumn-2-carboxylic acid hydrochloode
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Step 1. To a solution of 2,3-dibydro-benzofiran-2-carboxylic acid (510 mg, 3.11 mmol) in glaciel
acetic acid (4 mL) is edded bromie (497 mg, 3.11 mmol) dropwise. Afier 16 hours, the resciion is
quenched with waler (100 mL) and sodium bisulfile (L g, 9.6 mmol) and extracted twice with EtOAc
{100 mL). The extracts ere concentrated iz vacus and dried under high veenum to afford 5-bromo-2.3-
dihydro-benzofuran-2-carboxylic acid {811 mg) as a solid. MS: 241 (M+H), 'H NMR [300 MHz,
(CD,,S0]: 5 13.05 (11, s} 7.4 (1H, &), 725 (4, d); 6.3 (OH, m); 525 (1H, q), 3.55 (1H, dd); 325
(1H, m).

Step 2. A mixture of 5bromo-2,3-dihydro-benzofuran-2-carboxylic acid (0.74 g, 283 mmol),
bis{pinacolato)diboron (1.5] g 594 mmol), pelessium acetate {147 g, 15 mmol}, and 1,1%
bis(diphenylphosphino)ferrocene-palledivm{Idichloride DCM complex {115 mg, 0.14 mmol) in
dimethylsulfoxide (10 mL) is depassed with bubbling nitrogen for 3 minules. The mixtere is heated to
§0°C for 16 hours. The reactien mixhire is cooled, diiuted wilh water (200 mL) and brine (25 mL),
and filtered through Celite followed by water (200 mL) and EtQAc (200 mL). The filtrate is extracted
twice with EHOAc (200 mL) and the extract are concenfrated i vacre, The residue is sebjecied to
Mash column chromatography on silica (4 g) eluting with 80 o 100% ELOAc In heplane to afford 3
(4.4.5.5 tetramethyl-[1.3,21d5oxaborolan-2-¥1} 2, 3-difjydro-benzofuran-2-carboxylic acid (715 mg) as
an ail. MS: 289 (M-XD), “H NMR [300 MHz, {CD;)50]: & 13.05 (1H, s); 7.5 (2H, m); 6.8 (1E, m); 52
(1H, m); 3.6 {1H, m); 3.5 (1H, m}; 1.05 (125, 5}

Step 3. A mixtare of (6chlora-2-methexy-pyrimidin-4-yi)-[2(4-trifluoromethoxypheny!)-cthyl]amine
(475 mg, 1.36 mmol, Intermediate (13)], 5-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-y1}-2,3-dihydro-
benzofuran-2-carboxylic acid (266 mg 0.91 mmel), CsC00; (119 g 3.6 mmol} and
tetrakis(triphenylphosphine) palladivm (146 mg, ¢.13 mmol) in water (2 mL} and ethylene glycol
dirneshyl ether (8 mL} is degassed with bubbling nitrogen for 5 minules and heated ar 66°C for 23
hours. The reaction mbcture is cooled, diluted with water (200 mL) and brine (50 mL), and acidilled
with 1N hydrochloric acid to pH 5. The mixture is extracted three times with EIQAc (15¢ mL) and
the extracts are concentrated ir vacus. The residue Is subjecled 1o flash eolurn chromalography on
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silica {3 g} eluting with 0 to 20% MeOH in ethyl acetate. The product is dissolved m ether and treated
with 1 W bydmpen chloride in ether Lo afford 3-{3-methoxy-6-[2{4-trifluoromethoxy-phenyl}-

ethylamjng]-pyrmidin-4-y1}-2 3-dihydro-bensofiran-2-carboxylic  acid hydrochloride (148 mg,
Example 88) as a solid. MS: 476 (M3H); LCMS: Ry = 2,78 minutes, MS: 474 (M-H). ICy = 3.1 nM

Example 359
2-{3-{6-[242 4-Dichlaro-phenyl}-ethylaming]-2-methoxy-pyrimidin-4-v[] -phenyl -2-methyl-
propionic acid 2 3-dibydroxy-propy! ester

Gl

=t
HH

H N
Ho\j\/ﬂ ‘\‘"N/u\
I !

To a solution of 2-(3-{6-[2-(2,4-dichloro-phenyl)-ethylemino]-2-methoxy-pyrimidin-4-y1]-phenyl)-2-
methyl-propionic acid [145 mg, 0.315 mmol, Exempls 4%4b)] in NN dimethylformamide (4 mL] is
added (2 2-dlmethy]-[1 3]dioxolan-4-yl}-methanol [62 mg, 0.472 mmol] and TRTU (151 mg, 0.472
mmol} followsd by ticlhylamine (1 ml) The reacton mixiure is stored for 16 howrs af ambient
temperature, quenched with the addition of water (200 mLY) and brins (25 mL) and extracted twics with
EtOAc (200 mL). The extracis are concentrated # varwo and the residue 1s sticred in MeCH (4 mL),
I N hydrochioric acid is added (4 mL). After one hour the reaction is powred isto water {150 mL) and
exiracted twice with EfDAe (150 mL). The extracts ere concentruted and the residue is subjected to

2.3-dihydroxy-propyl ester (135 mg, Example 89) 25 an oil, M$: 534 (MH), 'H NMR [100 MHz,
(CDs)80]. 5 7.9 (1H, 5); 7.8 (\H, 5); 7.6 (2H, s); 7.45 (2H, m); 735 (2H, €); 6.6 (1K, 5); 4.5 (1H, d);
4.55 (18, £); 4.05 (1H, m); 3.9 (1H, m); 3.85 (3H, s); 3.6 (3H, m}); 3.25 (2, 1); 2.95 {2H, ¥), 1.5 (6H,
5} ICsp = I& oM

Example 90
24(3-{6-[(2.3-Dihydro-benzofaran-2-ylmeihyD)-amino]-2-metho

propionic acid
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Step 1. To a mixture of (2,3-dihydro-benzofuran-2-y1}-methanal (1.635 g, 11 mmol), phthalimide (3.24
g 22 mmol), end triphenylphosphine {5.77 g, 22 mmo[) in THE (40 mL}) is added disthy!
azodicarboxylale (3.46 ml, 22 mmel) ot —10°C, and the mwxture is allowed 19 warm o room
{empertira, After 20 h at rt, the mixture is concentrated in varue, and the residue is chromatographed
on 5i0; (40% EOAc in heptane) to afford 2-(2.3-dihydro-benzofuran-2-yl I}-isoindole-1,3-dione
(3.58 g). LCMS: Ry = 2.64 minutes; MS: 280 (M+H).

Step 2. To a solution of 2-{2.3-dihydro-benzofuran-2-ylmethyl)-iscindole-1,3-dione (097 g, 3.47
mmol) in MeOH {15 mL) and CH;C); (5 mL) is added hydrazine (0.55 mL, 17.4 mmel). After 20 h at
r, (he mixiure is fiftered off and (ke filirale is concentraled. The residue is dilated wilh water (50 mL},
and extracied with CH:Cly (2 % 50 mL). The extracts are dried (MpSO.), filtered, and concentraled Lo

afford C(2,3-dihydro benzofuran-2-y1)-methylamine, which is used for a next sizp without further
purification. LCMS: Ry = 1.25 mimifes; M3: 150 (MAH).

Siep 3. A mixture of 4,6-dichloro-2-methoxy-pyrimidme (0.41 g, 23 mmal), €2 3-dihydro-
benzofurn-2-y1}-methylamine (0.52 g, 3.47 mmol), and NatiCO; (0.97 g, 12 mmal) in EtOH (7 mL)
i5 hemted to reluk for 3 h. The mixture ja diluted with water (8 mL), filtered, washed (water}, The
solid iz dissolved m E1QAc dried (MgSO,), filtered, and concentrated iz varuo to afford (6-chloro-2-

Iramine (1.5 g) as a solid. LCMS: Ry =
2.59 minnles; MS: 292 (M+H).

Step4. A mixture of (6-chlore-2-methoxy-pyrimidin-4 1}2,3-dihydro-benzofiran-2-yImethyl}-
aminc (167 mg, 0,57 mmol), 3-(1-carhoxy-1-methyl-ethyl}-phenyl-boronic acid (155 mg, 0.75 mmol),
and Cs;COs (046 g, 1.4 mmol) in ethylene glycol dimethyl ether {8 yoL) and water (2 mL) is
degassed by bubbling with Ar ges for 5 minutes, and treated wilh tetrakis(riphenylphosphing)
palladium(0) {33 mg, 0.03 mmol) at room temperature. The mixture is heated at 85 °C for 3 h, The
mixture is diluted with HzO (20 raL), and extracled with EIOAc (10 mL). The aqueous layer is
separated, acidified to pH 2.5 with LM HCl solution, and extracted with EIOAc (2 x 10 mL). The
extracts are dried (MgSDﬂ filiered l]m:mgh 2 short pad of Si0s to afford 243-{6-[(2.3-dihydro-
1-2-methyl-propienic  aeid (139
mg, Example 90). LCMS: Ry = 2.05 minules; MS: 426 (M+H); 'H NMR (300 MHz, DMBC-dg) 5 12.4
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(1H, 5), 8.05-7.8 (2H, m), 7.5-7.1 (5H, m), 6.8-6.75 (2H, m), 5 (IH, 5), 4 (3H, brs), 3.65 (2H, brs), 3.4-
2.95 (2H, m), 1.48 (6H, 3).

Siep 1: A minhure of 4,6-dichloro-2-methoxy-pyrimidine (0.45 g, 2.5 mmol}, C-isochromag-1-yl-
methylamine {0.53 g, 3.2 mmof), and NatICC, (0.63 g, 7.5 mmol) in EtOH (5 mi) is healed 1o refiux
for 4 b, The mixture is diluted with water, concentrated in vacuo. The residue 15 partitioved between
EtOAc and waler, and exracted wilh E{QAc. The extracts are dried {Ne-50,), and concentrated io
afford [6-chloro-2- imidig-4-y]}isochroman- [-yIm -amine (0.34 g). LCMS: Ry =294
mimutes;, MMS: 306 (MTH)-

Step 2. A mixture of {6-chloro-2-methoxy-pyrimidin-4-y1}Hsochroman-1-ylmethyl-amine (141 mg,
046 mmol), 3-(1-carboxy-1-methyl-ethyl} phenyl-boronic ecid (125 mg, 0.6 mmol), and Cs;C0, (0.37
g 1.15 mmol) in ethylene glycol dimethyl ether (8 mL) end water (2 mL) is degassed by bubbling with
Ar gas for 5 minutes, 2nd treated with tetreks(triphenylphosphine) palladium(®) {27 mg, 0,023 mmal)
at room temperature. The mixiure is heated at 85 °C for 3 h. The mixtore is dituted with H;O (20 mL),
and extracied with EtOA2 (20 mL). The aqueous layer is soperated, acidified to pH 2.5 with 1M HCI
solution, and exiracted with EtOAc {2 x 30 mL). The extracis are dried {MgS0,), Gllered through a
short pad of Si0; 1o afford 2-(3-{&[(izochroman- 1-ylmethyl}-amino]-2-methoxy-pyrimidin-4-yi}-
phenyl)-2-metiryl-propignic acid (189 mg, Example 51). LCMS: Rt = 2.0 minates; MS: 434 (MAH);
'H NMR (300 MHz, CDCL) § 9.8 (1H, <), 8.02 (1H, 5), 7.82 (1H, 4, J =6 Hz), 7.5-7.1 (6H, m), 6.43
(IEL 5} 5 (1H), 4 (IEL 5), 3.85-2.75 (11, m), 3.65-3.55 (1H, m), 3.04-2.95 (1H, m), 2.75 (1H), 1.8 (6H,
8). TGy =23 oM

Example 92
24{3-[2-Meth 1 i i imidin-4-

1+-phemyl=2-methyl-propionic_acid
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Step |. A mixture of 4.6-dichloro-2-methoxy-pyrimidine (0627 g, 148 mmol), C{4-methyl-1.4-
dihydro-2H-benzo[1 A]oxazin-2-yl}-methylamine (022 g, 1.23 mmol), and NaHCO, {0.62 g 74
mmol) in ECOH (7 mL) is heated fo reflux for 5 h. The mixture is concenirated i vacuo. The residue
is partitioned between EiQAc and water, and extracted with BiOAc, The exiracts are dried (Na,50),

and concenimated 1o afford  [6-chloro2-meihoxy-pyrimidin-d-y)-{4-melhy!-3.4 dihydro-2H-
benzo[1.4loxezin-2-ylmethyl}-amine (0.39 g). LCMS: Ry = 3.27 minules; MS: 321 (M+H).

Slepl. A mbturs of {6-chloro-2-methoxy-pyrimidin-4-y|H{4-methyl-3,4-dihydro-2H-
benzo[1,4]oxazin-2-ylmethyl)-amine {200 mg, 0.62 mmel), 3-(1-carboxy-1-methyl-ethyl)-phenyl-
boronic acid {190 mg, (.94 mmol), and Cs,C04 (0.51 g, 1.6 mmol) in eihylens glyeol dimethy] ether
{10 mL) and water (2 ml) is degaazed by bubbling wilh Ar gas for 5 minuies, and trealed with
tetrakis(triphenylphosphine) palladium{0) (36 mg, 0.03 mmol) ot room temperature. The mixture is
heated al 85 °C far § h. The mixture s dilwied with H2Q (20 mL}, and extracted with EtQAc (20 mL).
The aqueons layer s sepayated, acidified to pH 3 with 1M HC] solulicn, and exiracied with BtOAc (2x
30 ml), The extracts are dried (Mg50,), filtered, and concentrated. The residue is chromatographed
on SiDy (70% FEtDAc in heplane) to afford 2{3-[2-methoxy-6-[{4-metiryl 3.4 ditydrg-2F]-

1.4Joxazin-2-yimethryl} amino]-pygimidi []-phenyll-2-methyl-propicnic acid {190 mg,

Example 92). LCMS: Ry = 2.59 minuies; MS: 449 (M+H) 1Cs =278 aM

Example 93
2-03-[6-[(Benzpiuran-5-vimethyly amino| -2 -me

acid
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Step 1. By proceeding in e similar manner to that described in Bxample 1, Step 3, but substihiting C-
benzofrran-3-yl-methylamine  for 2-(3-flnare-4-methoxy-phenyl-ethylamine  there is prepared
benzofuen-5-vimethy]-{6-chloro-2-methexy-pyrmidin-4-yl}-amine.

Step 2. Argon is bubbled through a mindure of benzofuran-5-ylmethyl-(6-chioro-2-methyoxy-
pyrimidin-4-yI-amine (100 mg, 0.35 mmof), 3.{ L-carboxy-1-methyl-ethyl}-phenyl boronic acid [131
meg, 0.63 mmol, ses Example 49(b} step 2], Cs:00, (342 mg, 105 mmol), and
tetrakis(ripheny)phosphing) palladivm (0) (46 mg, 0.04 mmel) in ethylene ghycol dimethyl ether (1.7
mL) and waler {0.3 mL), for a period of 10 minutes. The reaction vessel is sealed and heated to 90°C.
Afier stiring for 6 hours the heating is tuned off and the mixture I3 allowed to cool to ambient
temperature upon standing for 24 hours. The mixture 13 diuted with water (20 mL} end extracted
twice with EtOAc (30 mL). The orpanic extracts are combined and dried over magaesinm sulfats,

Rltered end concentrated to afford 2-{3- imidin-4-
y1}-phenyl} 2-methy]l-propionic ecid [50 mg, 34%, Example 93] as a solid, LCMS Ry = 2,05 minutes,

MS: 418 (VHHD.

e R
3 T

o

Step 1: To a solefion of 2-amino-6-bromobenzoibiazole (10 & 43.65 mmol) and triethylemine {12.2
ml., 873 mmol) and NN-dimethylaminopyridine (269 mp) in THF (100 mL) js added acetyl chloride
(4.7 mL), After stirring for 17 hours water (100 mL) is added and the mixturs is extracted twice with
EtOAe (75 mL). The organic extracts are combined and dried over magnesam sulfate, filtered and

conecntreied to afford N-(6-bromeo-benzothiazol-2-y])-acetarnide (8.79 g, 74%) as a solid.

Step 2 Argon is bubbled throvgh a mixitre of N«6-bromo-benzothiazol-2-y1)-acetamide (5 g, 0.018
mol), bis{pinacolats)diboron (9.6 g, 0.038 mol), potassium scetale (3.3 & 0.095 mol), and 1.1'-
bis{diphenylphosphinc)Ferrocene-palladium{T}dichloride (816 mg, 1 mmol) in dimethylsulfoxide (60
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mL) for a period of 10 minutes. The reaclion vessel is sealed and heated to 90°C. After stirring for 18
hours the mixture is diluted with water (200 mL) and extracted twice with EtCAc (100 mL). The
organic exarmcts are combined end dried aver magnesium sulfate, filtered and evaporated. The residue

is subjected 1o chromatography on silica gel eluting with 70% ethyl acetafte:heptane lo afford N-[6-
1]- ide (5.06 g, 38.3%6) as a soiid.

Slep 3: Argon is bubbled through a mixture of N-[6(4.4,5,5-tetramelbyl-[1,3,2]dioxabarolen-2-yl}-
benzothiazol-2-y1l-acetamides (1.12 g, 3.52 mmel}, 2-methoxy-4,6-dichloropyrimidine (700 mg, 3.91
mmal), NazCOy (625 mp, 5.9 mmoel}, and bis{triphenylphosphing)paliadium(Il} chloride {280 mg, (4
mmol}, in dimethoxyathane (& mL), waier {3 4 mL} and EtOH (22 mL) for 1¢ minutes. The mixmre
is irradiated by microwave at 160°C for 10 minutes added water (20 mL) and extracted with EIGAc
{40 mL). The organic cxracts are combined and dried over magnesium sulfale, filtered end
concentraled to afTond imidi | iazol-2-y|l-acetamide (160

mg) as a solid.

Step 4: A mixture of N-[6{6-chioro-2-methoxy-pyrimidin-4-yl)-bemzothiazol-2-yl]-acetemide (160
mg, 048 mmol), 242.4-dichloro-phenyl}ethylamine (362 pL, 2.4 mmol), and K;CO, (359 mp, 2.6
mmel) in N-methylpyrrolidinone (2.6 mL) is heated to 140%C. Water {20 mL) is added after T hour of
heating and extracted with EIOAc (20 mL). The organic exiracts are combined and dried over
magnesium sulfate, filtered end evaporated. This residue is subjected o chromalography on gilica gel
eluting with 0% ethyl acetateheptane to afford a solid which is triturated 'with 1:1 methenol-ethyl
acetnte.  The zolid js collecied 1o afford NA{6-{6-[242.4-dichi lamino]-2-meiho

pyrmidin-4-y[}-berzpthiazol-2-yl}scetamide [I1 mg, 13%, Example 94]. LCMS Ry = 2,49 minutes,
M3: 488 (h{q'm. IC5|] =11 oM

(2)

1.0
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N-(3-dimethyleminopropyl)}-N-ethylcarbodiimide hydrochloride @4 mg, 0.23 mmol) is added to a
stirred ice cold solution of 2-[3—[E—[E—{E,4—dichlm’u—phen}rI}«e:mylmuinol-z-mmhuxy—p}uﬁnidin—4—yl}~
phenyl)-2-methyl-propionic acid {100 mg, 0.22 mmol), ethanesullbnamide (25 mg, 023 mmeol) and 4-
Dimethylaminopyridine (27 mg, 0.22 mmol) in dry DCM under nitrogen atmogphere. The ica bath is
removed and the reaction mixture is stirred overnight at 60°C. The volatiles erc removed under
reduced pressure, Lhe residue is dissolved in elhyl acetate, washed with 0.1 N HCI, brine and water,
dried aver sodium sulfate, filtered and coneentrated under reduced pressure. The crude residue s
purified by chromalography (Si0; packed column), eluting with EDAc / DCM to afford

cthonesulfonic  ecid  [2-(3-16-{2-(2.4-dichlorn-phenyl }ethylamino]-2-methoxy-pyrimidin-4-vl] -
phemyl -2-methyl-propionyl ]-amide [67 mge, Examplc25({a)]. LCMS: Ry = 2.49 minutes, MS: 551, 553
(MH).

o, § PN

=9 M
Fh © ?
By proceeding in a similar manner as Example 95(a}, but suhsﬁm:r:ing phenyl-methancsolfonamide for
ethanesulfonamide to affond N-[243- 4-dichl laminc]-2-methgxy-pyrimidm-4-
i I-2-m -propionyl]-C-phenyl-mathanesul ide [105 mg, BExomple 95(b)ILCMS: Ry

— 2 83 minnice, MS: §13, 615 (MHH), ICa=20M

Py
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By proceeding in a similar mzoner as Example 95(a), bul substiirting morpholme for
elhanesulfonamide to efford 2-{3-{6-[2-(2 4-dichloro-phenyl}-ethylamino?-2-methoxy-pyrimidin-4-
yl}-phenyl}2-methyl-1-morpholin-4-yl-propan-1-one [97 mg, Example 95(c)]. LCMS: Br = 2.35
minutes, MS: 529, 531 (M-+H). ICy =281 oM

(d) 2-3-[6-[22_4-Dichloro-phenyl-ethylamino-2-methooyr-pyrimidin-4-yi] -phenyl}-N-
fletrahydre-yan-d-y1)-tsobttyramide

Y
gnfb@\?

By procesding in a zimiler manner as Example 95(g), but substituting tetrahydra-pyran-4-ylemine for
ethanesulfonamide to aford 243-{6[2-{2 4 dichloro-phenyl}eibylamine]-2-methoxy-pyrimidin-4-
vl}-phenyl+N-{tetrahydro-pyran-4-yl:-isobutyramide [55 mg, Example 95{d)]. LCMS: Ry = 2.3
minvies, MS: 543, 545 (MHH). MCg = 278 oM

Cl

By proceeding j0 2 Similar manner as Example 95(a), but substituting 1H-letrazol-5-ylamine for
emane.‘sulfunlﬂmide to afford 2-{3- A-Dichloro-phenyl lamina]-2-methoxy-pyrimidin
y1}-phenyl}-N-(1H-fetrazol-5-y1)-isobutyramide [L06 mg, Example 95(e}]. LCS: Ry = 2.02 minutes,
MS: 527, 529 (WHH). ICs; < 1 ni

Example %6
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Step 1. To a mixture of 3-cyano-piperidine-I-carboxylic acid benzyl esler {1 g, 4.1 mmol), and
dibutyitinoxide (153 mg, 0.6 mmol) in tolvens (§ mL) is added trimethylsilylazide (1.1 mL, 8.2 mmol)
at room temperature. Afer the mbciure is heated at 35°C for 15 h, more trimethylsilylazide (2 mL, 13
mmol) is added and the stiring is comtinued for 6 h at %5 °C. The mixlure is concentrated, and the
resulling sofid is triturated with heptane (30 mL) and filtered to afford 31 H-tetrazgl-5-y1} piperidine-
1-cashoxylic acid bonzyl ester (1 g). LCMS: Ry =2.31 minutes, MS: 288 (M+H).

Slep 2. To a solution of 3-(1H-tetrazol-5-y])-piperidine-1-carboxylic acid benzyl ester (1 g, 3.5 mmol})
in MeOH (20 L) is added Pd on carbon (10%, 150 mg} at room temperature. The mrxture is charged
with Ar gas a few times before attaching a hydragen gas balloan. Afier 30 h at 20°C, the mixture is
filtered, and consentreled o efford 3-1H-tetmzol-5-yl}-piperdine. LCMS: Rr = 0.54 minutes, MS:
154 (M+H).

Step 3: A muxture of (6-chloro-2-methoxy-pyrimidin-4-¥1}-[2-(2, 4-dichloro-phenyl}-ethyll-amme
[300 mg, 0.9 mmol], 3-{1H-tetrazol-5-y1}-piperidine [383 mg, 2.25 mmel] and KC0y (373 mg, 2.7
mmel} in N-melhylpyrollidinone (5 mL) is heated at 140°C for 16 hours. The mixture is diluled with
waler (50 mL), acidified to pH 3 with 10% HCl and extracted three times with EiOAc (40 mL). The
orgenic exiracts from the acidic layer are combined and dried over magnestum suifate, filtered end
concentreted.  The residue is subjected to chromalography on silica gel eluting with 15% ethyl
methanol:DCM to afford en ofl which is diluted with water (20 mL). A solid is formed and collected
by filtration to afford [2- iperidin-1-
yl]-pygmidin-4-v1] -amine [303 mg, 75%, Example 96] as a solid. LOMS: Ry = 195 mimrtes, MS;
449 (M+H). ICy = 5nM

Example 97
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Step 1: A mixture of 2-methoxy-3,6-dichleropyrimidine (635 mg, 355 mmol), isonipecobc .
hydrochloride (706 mg, 4.26 mmol) and sodivm bicarbonate (895 mg. 10.65 mmtol) in EtOH {12 mL}
is heated af 90°C for 15 hours. The mixture )5 concentraled, and the residue is taken up in water (30
raL) and extracted three times with ELOAe (25 mL). The aquecus solution 15 acidified to pH 3 with
10% citric acid and exiracted three times with EtOAc (25 mL). The organic extraets from Lhe acidic
Jayer are combined end dried over magnesium sulfale, filtered and concentrated 1o afford 1-{é-chlom-
2-my -pyrimidin-4- iperidin lic acid [580 mg, 70%] as a solid.

Slep 2 To e solution of 1-(6-chlore-2-methoxy-pyrimidin-4-yl}-piperiding-d-carboxylic acid [131 mg,
0.48 mmol] in MeOH (I mL) and toluene (1 mL) is addcd a solution of 2 M diazomethane in
diethylether (0.48 mlL, 096 mmol). The solution is stimed for 2 h at ambien! temperature and
conceniraled. The residue is subjected to chromatagraphy on silica gel eluting with 40% ethyl

acetale:hepiene 1o zfford 1-{6-chloro-2-methoxy pyrimidin-4-yi)-piperidin e-4-carboxylic acid methyl
eger 103 mg, 75%) as a solid.

Step 3: In a tube is combined 1-(6-chloro-2-methoxy-pyrimidin-4-y1)-piperidme-4-carboxylic acid
methyl ester [103 mp, 0.36 mmol], 2-(2,4-dichlare-phenyl)-ethylemine (0.16] ml, 1.08 mmol),
sodium bicarbonate (181 mg, 2-16 mmol) and N-methylpyrrolidinene (2 mL}. The mixture 15 heated at
140°C for 12 b. Additional 2-(2,4-dichloro-phenyl}-ethylamine (0.2 ml., 1.33 mmol) is added and
heating ot 140°C is continuted for another 12 h, The milure is dihrted with water (3G mL) and
extragted twice with BtOAG (30 mL} The organic extracts are washed twice with waler (40 mL) and
once with brine (30 mL), combined, dried over mapnesium sullate, fllered and concentmied. The

methyi ester [70 mg, 44%] as a solid.

Step 4: A sclution of 1-{6-[2{2,4-dichloroph enyl)}ethylamino]-2-methoxy-pyromidin-4-y]] -
piperidine-4-carboxylic ecid methyl ester [70 mg, 0.16 mmol] end a 2 M solution of lithivm hydroxide
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{1 mL, 2 mmol) in MeOH (1 mlL) zod THF (1 mL} is siirred at ambicat lemperature for 15 hours. The
mixture is concentrated, 2nd the residve is teken up with waier, acidified to pH 2 with the addition of
10% HCl and exiracted twice with EIOAc {20 mL). The organic exiracts from the acidic layer are

combined and dried over magnesitm sulfate, filicred and concentrated to afford 1-{6-[24(2.4-dichloro-
lamino)-2-methoxy-pyrimidin-4-vI}-piperidine 4-carboxyiic acid [26 mg, 38%, Example

97] a3 a solid. LCMS Rr= 2.02 minufes, M3: 425 (MH). ICsp =7 M

HH

=
HO “‘\N/]\

T

Step 1. To a suspension of 5-bromo-2-chlorobenzeic acid (5 g) in WMeOH (200 mL) is added
concentrated sulfuric acid (2 mL) and the mixture is healed at 64° C for 16 h. The sclution 18
evaporated in vacuo. The residue is teken up in ElOAc and washed with 10% sodium bicarbonale,
brine and dried over sodium sulfale. The sohiion is fillered and evaporated in vacuo o afford 3-
brome-2-chloro benzoie acid methyl esier (5.1 g). "H NMR. (300 MHz, CDCly) 3 7.3-7.5 {m, 2H); 6.9
{m, 1H); 3.9 (5, 3H).

Slep 2. To a solution of 5-brome-2-chloro-benzoic acid methyl ester (5 g) in diethy] ether {200 mL)
cooled lo—70°C is added 3 M methylmagnesiom bromide in THF {20 mL) dropwisely. The soltion Is
stirred at—78°C Jar 2 h and allowed to warm lo room temperature for 16 hours. The solution is cooled
to 0°C and I N HICL {100 miL} is added dropwisely. The mixture is extracted with E1OAc (2 x 150 mL).
The combined organiclayer is washed with brine, dried over sodivm sulfute, fillered and evaporznied i
vacuo. The residue is chmmaiugmphnd on silica gl eluting with 20% EtDAc in heptane to alford 2-(5-
bromo-2-chloro-phenyl an-2-ol (4.56 g). MS: 250 (M-+ID); 'H NMR. {300 MUz, CDCly) 8 7.5 (m,

1H), 7.5 (m, 1H};, 72 (m, 1H); 4.4 (s, 1H), 1.6 (s, 6H)-

Step 3. A solution of 2-(5-bromo-2-chloro-phenyl)-propan-2-01 {1.72 g}, bis-{pinacolats)-diboron (1.4
), Pd dopf (10 2) and KOAc {133 g) in a solution of DMSQ (30 mL) is heated at 90°C for 16 hours,
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The solution is cooled to 5°C and a sehution of KOH (16.6 g) in waler (150 mL) is added The solution
is stirred at room temperature for 30 minules and filicred. The solution is diluled wiih water (200 mL)
and extracted with EtQAc (2 x 200 mL). The organic [ayer is washed with brine, dried over sodium
sulfate, filtered and evaporated # wacwo to  afford 2-[2-chloro-5-{4.4 5 S-ietameihyl-

[1.3.2]diokaborolan-2-y)-phenyl}-propag-2-pl. ‘H NMR {300 MHz, DMSC) 5 7.8 (m, 1H); 7.5 (m,
1H); 7.2 (m, 1H); 4.4 (s, TH); 1.6 (s, 6H); 1.4 (5, 12H).

Step 4. A solulion of (6-chloro-2-mathoxy-pyrimidin-4-1}-[2(2 4-dichlorophenyl)elbyl]amine (0.58
g}, 2-[2-chloro-5-(4,4,5,5-letramethyl-[1,3,2]dioxaborolan-2-yl} phenyl]-propan-2-o! {063 g}, C5,C0;5
(1.36 g) and tetmkis(triphenylphosphine} palladium {0) (50 mg) in water (8 mL) / DME (32 mL} is
heafed al 90°C for 16 h. The solufion is poured into water and exiracted with EtOAc (2 x 200 mL).
The organic layer Is dded over sodhno sulfate, fillered, evaporated in varwe. The residve is

chromalographed on silia gel eluting with ElQAc to eford 2-{2-chlore-5-{6-[2-{2 A-dichloro-
henylFethylaming]-2-m -pyrimidin=t-y1}-phenyl an-2-0l {162 mg, Example 958). MS: 4166

(MHH); "H NMR (300 MHz, DMS0) & 8.2 (m, TH); 7.8, {d, 1E, J= 03 Hz); 7.5-7.7 (m, 2H); 7.4 (4,
26, )04 Hzy; 7.3 (m, 1H; 7.3 (2 1H; 66 (s, IH) 42 (s, 3H); 4 (5,3H); 38 (m, 2H); 3.05 (.,
2H); 1.55 (5, 6H). ICsp= 110 nM

ionic acid h hlagde

H

e
")\?

o

HCI

F
A solution of (6-chlore-2-methoxy-pyrimidin-4-y [} [2<2.4-dichlorophenyl}-ethyljamine (0.24 g), 274~
fivoro-3-(4.4,5 5-tetrameihyl-{1,3,2]dicxaborolan-2-yl}-phenyl}-2-methyl-propionic  acid (04 g),
Cs;005 {1.01 g) and ietrakis{trphenylphosphine) pailadum (0) (100 mg) in water {20 mL) / DME (20
mL) is hezied al 90°C for 16 h. The solition is poured intn wafer and cxiracled with EIQA< (2 x 200
mL). The organic layer iz dried over sodium suliie, filiered, evaporated in varwo. The residue is
chromatographed on silica pel eluting with EtOAc to afford 243-{6-]2(3.4-djchloro-phe
Iamine]-2-methaxy-pyriidin-4-yi} -4-flnoro- -2-methyl-propionic acid (100 mg), which is

dissolved in THE (4 mL) and treated with 4 N HCl in 1, 4-dioxane {1 mL). The mixture is concentrated
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im vacue and the residue is suspended in ether {25 mL). The solid is formed and [iltered wnder nitrogen
1o aford 2-4{3-{6-{2{2 4 Dichlemg-phenyl ine)-2-methoxy-pyrimidin-4- Moro-phenyl
2-methyl-propionic acid hydrochlonde {67 mg, Example 39). MS: 478 (M+H); 'H NMR (300 MH=,
NMER, CD,0D) & 7.8, (d, 1H, J= 03 Hz); 7.4 (o, 2H); 735 {5, 1H); 7-7.15 (m, 4H); 6.6 (5, 1H); 42
(s, 38): 3.6 (m, 2H); 3.05 (t, 2H); 165 (g, 6H). IC50="0.5 oM

PHARMACOLOGICAL TESTING

The iohibitory effects of lhe compounds according to the invention are assessed in & human DP
functional assay. A cAMP asszy is eroployed using the human cell line LE174T, which expresses the
endopenous DP teceptor. The protocol is similar to that described previously (Wright DH, Fond-
Huichinson AW, Chadee K, Metiers KN, The human prosianoid DI receplor stimulales mucin
secretion in LS174T cells, BrJ Pharimacol 131(8):1537-45 {2000)).

Protocol for SPA cAMP Acsay In Himen E8174 T Cells

Maleri
w  PGI (Caymen Chemical Catf12010)
» IBMX (Sigma Cat#? 5879)
=  cAMP SPA ditect screening assey system (Amersham code REPA, 559)
»  96-well cell plafes (Wallac Cati 1450-516)
= Wallae 1450 Mieroplate Trilux seintillafion counter {PerkinEImer)
»  Plale sealers
= Eppendodf tubes
= Dulbecca's Phosphate-Bufsred Seline (PBS) (Invitrogen Caf14040-133)
» Distilled water
» Vortex
= Mapnetic stirrer and stirer bars

ot ¥ fion:

All reagents should be allowed 10 equilibrate 1o room temperature before reconstitution.

IX assay buffer
Transfer the contents of the boltle ta a 500 wl. gradnated cylinder by repeaicd washing with distilled
water. Adjost (he final volume Lo 500 ml. with distilled water and mix thorouphly.
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Lysis reacent | & 2

Dissolve cach of the lysis resgents | and 2 in 200 mL assay buffer respectively. Leave at room

lemperatuge for 20 minutes to dissolve.

SPA pofi-rabbil beads
Add 30 mL of lysis bufTer 2 to the botile. Gently shake (he bollle for 5 minutes.

Anliserym,

Add 15 mL of lysis buffer 2 1o each vial, and gently mix umiil the contenls are completely dissolved.

Tracer (I'®-cAMP)
Add 14 mL lysis buffer 2 ia each vial end gently mix imtil the conlents are complelely dissolved.

Frepareion of iImmunoreagant
1) Add equal volumes of fracer, antiserum and SPA anti-rabbit reagent to 2 bottle, ensuring thet a

sufficient valume of this mixture is prepared for the desired number of wells (150 pLfweli).

2) Mixthoroughly.
3} This immunoreagent solution should be feshly prepared before each assay and not re-used.

Standard

b
2

3}

4}
5

Add 1 mL lysis bufier 1 and gently mix untd contents are completely dissolved.

The final solution contains cAMF et a concentration of 512 pmol/mL.

Label 7 polypropylene or polystyrene tubes, 0.2 pmol, 0.4 pmol, 0.8 pmol, 1.6 pwol, 3.2
pmol, 6.4 pmol and 12.8 pmol.

Pipette 500 pl. of lysis bulfer 1 mmlo 211 the fbes.

Into the 12.5 pmol twbe pipetie 500 pl. of stock stendard (512 pmolfl) and mix
thoroughly. Trensfer 500 pl, from 12,8 pmol tbe to the 6.4 pmel wbe and mix
thoroughly. Repeat this dovbling dilution successively with the remaining tubes.

50 pL aliquots in duplicate from each serial dilution and the stock standard will give rise
io 8 standard levels of cAMP ranging from .2-25.6 pmal standard

Compound dilution buffr
Add 50 L of 1 mM IBMX into 100 mL PBS lo make a [Inal concentration of 100 pM and sonicate at

30° C for 20 minvles.
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PGD2 preparation

Dissolve | mg PGD2 (FW, 352.5) in 284 pL, DMSO [o make 10 mM stock solution and store at 20°C.
Before each assay, it is freshly prepared. Add 3 pl ol 10 mM stock seiution to 20 ml. DMS0, mix jt
thoroughly, and transfer 10 mL lo 40 mL PBS.

Compound Dilufion
Compound diluiion js carried out in Biomex 2000 (Beckman) nsing Method 1_cAMP DP 11 painis.

5 L of each compound fam the 10 mM stock compound plates is transferred to the wells of 2 96-well
plaie respectively as below.

=-J ] L - ] B ] =
1| ] | L W] | ] e

relerence

Fill the plate with 45 pL of DMSO exeept colume 7 i3 filled with 28 pl. DMSO. Pipette column 1
thoroughly, and fransfer 12 pl. into colomn 7 parallel. Perform 1:10 serial dilution from eolumn 1 to
column 6 and fiom colomm 7 1o column 11 by transfer 5 pL. ko 45 pl DMSO io make following

concentrations:
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Final
First plate |concentration

Colomn 12 (D

Column11 [0.03 uhi
Column 10 [0.3 pM
Column ? 3 puM
Column B 0.03 mM
Column 7 {03 mM
Column 6 |0.01 pM
Column 5 0.1 pM
Colomn 4 1 pid
Column 3 0.01 mM
||:u1umn 2 |01 mM
|Culumn 1 1 mM

Fill a new 96-well plade with 247_5 |iL of compound dilution buffer. Transfer 2.5 pl. of seriglly diluted
compounds from ebove plaie to the new plate (1:100 dilution) 23 fellowmng: )

Sacond Final
First plate |plate congentration
Column 12 (Column 1 i

(Column ¢  |Colomn 2 0.1 il
Columa 11 |[Column 3 0.3 oM
Colenn 5 |Column 4 I oM
Columa 10 [Column 5 3 o

Columnd  |[Column6  [0.01 pM
Colmon 9 (Colunn 7 [0.03 pM
Column3 [Cohms3  [0.1pM
Column§  [Column® 0.3 M
Column 2 ICﬂIumn 16 |1
Column 7 lCﬂlull:nn 11 BpM
Colurn 1 |Eﬂlu|:nn 12 |10uM
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1. LS174 T are always grown in MEM (ATCC Cati# 30-2003), 10% FBS (ATCC Catif 30-2020) and
addilionnl 2 mM L-glutemine, al 37°C and 5% CCs.

2. ‘Warm 0.05% Trypsin and Versine (Invitrogen Cat# 25300-054) at 37°C water bath.

3. Remove growth medium from cells. Cells in T165 flask are washed twice with 4 mL Trypsin
followed by incubahion at 37°C and 5% CO, for 3 minutes.

4, Add 10

mL of medium and pipette thoroughly fo seperate the cells and count the cells.

5. Brng the cell density ko 225 x 107 cellz/ml and seed 200 puL cellsfwell {45,000 celishvell) in 96-
wel] plates 1 day belore the assay.

Assay Procedure

Day 1

Day 2

Seed 45,000 cellswell in 200 pl, medium in 56-well plates. Incubate the cell plats st 37°
C, 5% CO, md 95% midily ovemight.

Perform compound dilufion,
Prepare assay bufer, lysis buffer 1 & 2, PGD; and standard.

3. Aspimfe media from the cells and add 100 pl. of compound solution using Zymark

Day3

Sciclone-ALH/FD protocol cAMP DP.

Tncubate the cells at 37°C, 5% GOy and 35% humidity for 15 miouies.

Add 5 Y. of 300 oM PGD2 {20X 15 nM final concentration) into each well using Zymark
protecal cAMP DP PGD2, and incubate the cells al 37° C, 5% CO, and 95% humidity for
additional 15 mimtes.

Aspirate media from the cells and add 50 L of Iysis buffer 1 using Zymark protocol
cAMP DP Iysis, and incubate af room temperatore with sheking [or 30 minules.

Add 150 pL. imnmumoreagent to 2l) wells (a total volume of 200 pLAwell).

Seal the plates and shake For 2 minutes, put jato the chamber of the Wallac microtiire plale

1. seiniillation counter for 16 hours.

Count Lhe zmount of ['*T] cAMP for 2 mimtes in 1450 Trilux scililation counter.

Data Processing


efiling
Rectangle

efiling
Rectangle


10

15

20

=235-

Set up sfan cirve of cAMP ve CPM.

Table 1. Typical essay dala for standamd

= AMP N

{pmol/ml) CPM r\veraga CPM
0.2 5725  [5769 530

0.4 T 5367 5259 G317

0.8 1695  [4796 6507

1.6 4251 4178 6581

h.2 434 3429 j6ol

5.4 758 P76 B711

12.8 2094 2054 6680

25.6 1531 1573 6653

The cAMP concentrations (pmolAnL) of unknown samples are caleulated from @ standard curve of
cAMP versus CPM. % inhibition is caleulaled using the [ollowing formula:

%% Iohibiiion = (pmol of cogirel - pmol of sample) X100
pmol of control {czlls + PGD2 only)

Resulis

Compounds wiihia the scope of the invention produce 50% inhibilion in 1he SPA cAMP assay
in human 1.5174 T ecells at concenirations within the ronge of about 0.1 nanomolar to about |0
micromolar. Prefered compounds within ihe scope of the invepiion produce 50% inhibition in lhe
SPA cAMP assay in human 15174 T cells at concemirations wilhin the ange of about (.1 to ebout 100
nanomolar. Marne preferred compounds within the scope of the invenlion produce 50% mhibition in
the SPA cAMTF assay in buman 15174 T cells at concentrations withio the range of about 0.1 i about

3{) panomolar.



236

CLAIMS

1.

A compound of Formula {1}

wherain:

(A} Cy' is Gy -cycloalkyl, 3-10 membered heterocyelyl, Cs.iocyclozlkenyl, 3-10 membered
heterocyclenyl, 514 membered heteroaryl, Cey4-aryl, or mullicyclic alkaryl, each of which is
optionally subsfituted by one lo three ol same or different following Cy' substtuenl groups consisling

al:

formy! Cyzp-alkyl-C(=Q), Ca.salkenytC{=0), Cyis-alkynyl-C{=0)}, Can-cycloalkyl-C(=0), Cy 1
cycloalkenyl-C (=0}, 3-10 membersd helgrocyclyl-Ci=0), 3-10 membered helerocyclenyl-G{=0),
cyang, halogan, nilre, carbaxy, hydroxy, Cy.zg-alkylthio, Cym-slkylzulionyl, Cr.op-alkylsullingl, Oz o
cyclozlkyl, 3,10 memberad heterocyclyl, Caqp-Cycloalkenyl, 3-10 membered helerocyclenyl, Ca.a-
aryl, 5-14 memberad heleroaryl, multicyclic alkaryl, Cg14-aroyl, Cs a-aryl-Cy_p-alkoxycarbanyl, Cay-
aryl Cy.ap-alkylthio, Ceys-aryloxy, Ces-aryloxycarbonyl, Cs s-arylsulfinyl, Ceqy-aryisulfonyl, Ceqy-
arylthio, 5-14 memberad heteroaryloxy, 5-14 membered heteroarylalkoxycarbonyl, N-
melhoxysulfamoyh, Re-C(=N-OR%)-, ¥'Y2N-, Y'Y NC{=0}-, Y'Y’ NC(=0)}-0-, Y'Y'NSO;-, Croo-alkyl-
O-C(=0)-{Co-Co}alkylene-Z'-, Y'¥2N-C(=0)}-{C,-Cgalkylene-Z'-, Y'Y'N-{C»Celalkylene-Z'-, Crar
alkyl-C(=0}-N{R%}-50y, C1.z0-alkyl-O-C(=0}-N(R%)-, Cy_z-alkyl-0-C(=0)-N{R*)-S0;-, Cyzralkyl-O-
N{R®)-50;, C4.p0-allyl-O-N{R®}-C{=0)-C zn-alky-80,-N(R%)-C(=0)-, Co14-ary-SO-N(R*)-C{=0)-, C;.
w-alkyl-S0.-N(R®)-, R%-C(=0)-N{R*)~, R*-NH-C(=0)-NH-;

C..1s-alkenyl, which is optionally substiluled by T, sq-alkexy or hydroxy;
C+.z0-alkoxycarbonyl, which is optionally subsliluled by Y"Y?N-;
Co.qs-alkynyl, which is optionally substiluled by hydroxy or G sgalkoxy,

Cy.ao-alkyl, which is optionally subsiiluled by one to three of same or dilferent of halogen, carboxy,
eyano, hydroxy, Y"Y?N-, Y"Y2N-C(=Q)-, HzN-C(=NH}-NH-O-, R®-C{=0}-N{R®)-, C.zp-alkyl-0-C(=0}-
N(R®)-, C\.20-alkyl-80,-N{R%)-, R%-SO-N(R5)-C(=0)-, Carg-aryl-N{R")-C{=0)-, 5-14 membered
heleroaryl-N(R%-C{=0}-, 3-10 membsred hetercyclyFN{RFC(=0}-, Cy.20-alkoxycarbonyl, Cy.zo-
cycloalkyl, 3-10 membared heterocyclyl, Caqp cycloalkenyl, 3-10 membered heterocycleny!, Caqs-
aryl, 5-14 membered heteroaryl, multicyclic alkaryl; Cy.zp-alkoxy, which is optionally substiluled by
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carboxy, Cgq¢-aryl or 5-14 membered heleroaryl; or Cy.g-alkoxycarbonyl, which is optionally
substituted by ¥"Y?N-; and

C.oalkoxy, which is opticnally substiluted by one (o three of same of different of carboxy, Gy
alkoxycarbonyl, cyano, halogen, -NY'Y2, Y'Y2N-C(=0)-, C31o-cycloalkyl, 3,10 membered
heterccyclyl, Caqpcyoloalkenyl, 3-1 membered heterocyclenyl, Cs ja-aryl, 5-14 membered heleroaryl,
or multicyclic alkaryl:

wherein

the Cg (4-aryl or 5-14 membered hetercaryl moisties in the Cy' substiluent groups are oplionally
independenlly subslituted by hydroxy, amine, Cya-alkyl, C | -alkoxy, carboxy, Cy.sp-alkaxycarbonyl
or R®-80,-N{R%)-C(=0)-;

and, wherain

ihe Ca yo-cycloalkyl, C rGycloalkenyl, 3-10 membered heterccyclyl, 3,10 membered heterocyclenyl
or multicyclic alkaryl moielles in lhe Cy' substiluent groups independenlly is opfionally substiluted by
hydroxy, aming, Ci.ap-alkyl, Ciza-alkoxy, oxo, carboxy, Cy.ar-alkoxycarbonyl or R®-SO-N(R-C(=0)-:

and furher provided lhat when C}r' 5 Cyroreyelaaliyl, Cercycloalkenyl, 3-10 membered
heterocyclyl, 3-10 membered helerocyclenyl or multicyclic alkaryl, each of which independently may
alsn be subslituled by oxo;

(B) Cy¥’ is Captycloalkenyl, 3-10 memberad heterocyelenyl, Ce.is-aryl, 5-14 membered heleroaryl,
or mullicyclic alkaryl, each of which independenlly is oplionally substiluted by cne ta three of same
or differenl of same or different of Cr palkoxy, (C1-Cs}-alkyl, hydroxy, cyano, halogen, halo-C oo
alkoxy, hala-Cyam-alkyl, nitro, Y'Y?N-, Y'Y?N-S0,-, Cg 1o-aryl 5-14 membered or helgroany, wherein
the Cays-aryl is oplionally subsliluted by Cy.ap-alkyl or hydmxyl- C,.zg-alkyl, and lhe 514 membsred
heleroaryl is oplicnally substituled by C._sp-alkiyl

(C} L' is a straight- or branched-chain alkylzne containing lrom 1 lo & carbon atoms and is optionally
subsfituled by carboxy or hydroxy; or

L'is -CHa-{Cs-Cs)haloaliylene, or

L’ is C4p-cycloalkylene oplicnally substiluled by hydroxy; or

L' and Cy* together represent Cgq4-aryl- Cap-cycloaliyl or Cao-cycloalkyl-Ce.s-aryl:

(D) R’ is (C4-C4)-alkoxy which is optionally substiluted by one io three halogen;

(E) L% is bend, -O- or -CHz-C~
and wherein:

R?, R, R! and are each independently H o Gy.n-alkyl,

R® is Cyap-alkyl, which is optionally subsliuted by hydroxy of Ci_an-alkosxy: .
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R’ is H or Cyen-alkyl;

R®is Cag-alkyl, Ca1s-aryl, Coqa-aryl-Coc-alkyl, 5-14 membared heteroaryl, 5-14 membered
heleroaryl-Cy_zs-alkyl, whergin lhe Caqs-aryl or 5-14 membered hateroaryl moiety is oplionally
substituted by halogen;

¥' and ¥? are each independenlly hydrogen, or C,.zs-alkyl, which is optionally substituled by one Lo
lhree of same or different of carbony, C pralkoxycarbonyl, Cypp-alkoxy, hydroxy, aming, Cq.q0-
alkylaming, di-Cyxp-alkylaming, Capcycioalkyl, Caag-cycloalkenyl, 2-10 membered helerocyclyl, 3-
40 membered helerocyclenyl, Cs ig-aryl, 5-14 membered heleroaryl or mullicyclic alkaryl; wherein
the Ceq4-aryl and 5-14 membered heteroaryl independently is oplionally substituled by hydroxy,
aming, C|.pp-alkyl or C;.z-alkaxy, and whearein the C; yp-cycloalkyl, 3-10 membered heterocyclyl, Ca
se-oycloalkenyl, 3-10 membered helereoyclenyl and multicyclic alkary! independenlly is oplionally
substiluted by hydroxy, amino; Czp-alkyl,

C.ap-alkoxy or oxo; or

¥! and Y* laken logether with the nitragen alom Lo which lhey are atlached, form a nitrogen-
containing lhree to seven member saturated heterocyclyl lhal oplionally contains 3 furiher
heteroalom selected from O, 5, or NY”, wherein Y° is hydrogen or Syae-alkyl, and wherein

the heterocyclyl is optionally substituted by one to lhree of same or different of carboxy, hydroxy,
hydroxyl-C z-alkyl, oxp, amino, Gyes-aliylaming or di-Cy_sg-alkylamino;

2 is C(=0)-N(R", NR* or $(O}, and
nisd 1or2;

provided that when R’ is methoxy, L* is -CH-CH,-, L? is @ bond and Cy” is 2,4-dichlorophenyl, then
Cy' is not 1-methyl-2-elhyloxycarbonylindol-5-yi;

or an N-gxide theraof, or an esler prodrug theredl, or a pharmaceulically accaptable sall, hydrate, or
solvala lhereol.

2. The compound according o claim 1, wherein R' iz methexy, ethoxy, or 2,2,2-
trifiucroethoxy; or an N-oxide lhereof, or an esler prodrug thereof, or a pharmaceulically
acceptable sall, hydrate, of solvale lhereol,

3. The compound according to claim 1, wherein Cy' is phenyl, benzimidazalyl,
benzo[1,3]dioxolyl, benzothiazalyl, benzo[blthiophenyl, 1H-benzolriazolyl, 2,3-dihydre-
benzo[1,4]dioxanyl, 2,3-dihydro-banzoluranyl, 3,4-dihydro-2H-benzo[1,4joxazinyl, luranyl,
imidazolyl, 1H-indazalyl, indolinyl, indolyl, isoguinolinyl, isoxazolyl, oxadiazolyl, oxazolyl,
2-oxo-1H-pyridinyl, phenyl, pyrazolyl, pyridyl, lhiazolyl, quinoliny], thisnyl or piperidinyl,
wherein each of which independantly iz cptionally substituled by ane lo Lhres of the same
ar differenl Cy' substituent groups; or an N-oxide thereof, or an eslar prodrug thereof, or
a phamaceulically acceplable salt, hydrate, or solvate thersol.



239

4. The compound according to claim 1, wherein Cy' Is phenyl, benzimidazol-2-yl,
benzimidazol-5-y1, benzo[1,3]dioxe]-5-y], - benzothiazol-6-y1, benzo[b]thiophen-2-y,
benza[b]thiophen-3-¥l, 1H-benzolriazol-G-yl, 2, 3-dihydro-benzol1 Aldioxin-&-yl, 2,3-
dihydrobenzohuran-5-yl, 3,4-dihydro-2H-benzo[1,4]oxazin-7-yl, furan-2-yl, furan-3-yl,
imidazolk1-yl, 1H-indazol-6-yl, indolin-5-yl, indad-3-yl, indol-5-yl, indol-6-yl Isoquinalin-S-yl,
isoxazold-yl, [1,2,dJoxadiazal-5-4yl, [1,3.4)oxadlazol-2-y], oxazol-5-yl, 2-osto-1 H-pynidin-S-
¥l, phenyl, pyrazol-1-yl, pyrazol-3-yl, pyrazol4-yl, pyrid-3-yl, pyrid-4-¢, lhiazolk2-yl,
quinalin-3-yl, quinolin-6-yl, quinolin-8-y!, thien-2-yl, thien-3-yl, or piperidin-1-yl, sach of
which iz opionally subsliluted by one 1o three of lhe same or different C:.r' =ubstiluent
groups; or an N-oxide lherecl, or an ester prodrug thereof, or a pharmaceutically
accepieble sall, hydrale, or solvate Lhereof,

5. The compound according to claim 1, whereln Cy’ is phenyl, cycichexanyl,
benzo[1,3]dioxolyl, benzofuranyl, 2, 3-dihydro-benzofuranyl, 3,4-dihydro-2H-
benzo(1,4]Joxazinyl, benzo[bjthiophenyl, imidazolyl, indolyl, lsochromanyl, phenyl,
naphthalenyl, pyridyl or lhienyl, each of which is optionzlly subsiiuted by cne fo lhree of
same or different substituants of Cyop-alkaxy, (C4-Calalkyl, hydroxy, cyano, halogen,
halo-Cy.zg-alkoxy, halo-Cyse-alkyl, nitra, Y'Y2N-, Y'Y?N-80,-, Cs14-aryl or 5-14 membered
heleroaryl, wharein the Cgy4-aryl is oplionally substituted by Gyps-alkyl or hydroxyl-C -
alkyl, and lhe 514 membered heteroaryl is oplionally substiluled by C,.qp-alkyl; or an N-
oxide: thereof, or an esler predrug lherecf, or a pharmaceutically acceptable salt, hydrate,
or solvale thereof.

6. The compound according lo claim 1, wherein Cy” Is phenyl, cyclohex-1-enyl,
banzof1,3]dioxol-5-yl, benzofuran-6-yl, 2, 3-dihydro-benzofuran-2-yl, 3, 4-dihydro-2H-
banza(1 4lexazin-2-yl, benzo[b]lhiophen-2-yl, imidazol-4-yl, 1H-indal-3-¢, 1H-indol-5-yl,
naphlhalene-2-yl, isochroman-1-yl, pyridin-2-yl, pyridin-3-yl , pyridin-4-yl or thien-2-yl,
each of which is optionally substiluted by one fo three of the same or different
substituenls of G g-alkoxy, {C1-Ca)-alkyl, hydrexy, cyano, balogen, halo-Cp-alkoxy,
halo-C ,.pp-alkyl, nitro, Y'Y2N-, Y'Y*N-50,-, Ce14-aryl or 5-14 membered heteraary,
wherein lhe Cgyg-aryl is opticnally substituted by Cy_-alkyl or hydroxyl-C g-alkyl, and
lhe 5-14 mambered heteroary! Is oplonally subsliuted by Cyax-alkyl; or an N-oxide
thereof, or an ester prodrug lheresl, or a pharmaceulically acceptatble sall, hydrale, or
solvate lhergof,

7. The compound according to claim 1, wherain L' is -CHz, ~CHx-CH,-, -CH~GHp-CH,-, -
CHz-CH-CHa-CHa-, ~CH2-CH(CHa)-, ~CHo-C{CHs)s-, -CH{CHa}-CHa-, -CH-CH{OH}-, -
CH{CO;H)-CH -CH;-CF &,

PN

or an N-oxide thereol, or an esler prodrug therecf, or a pharmaceutically acceplable sall,
hydrafe, or solvale lhereaf,



8.

10.

1.

240

The compound according to claim 1, wherein L' and C¥* logether represent indan-1-yl or
indan-2-yl; or an N-oxide thereof, or an ester prodrug Lhereol, or a pharmaceutically
acceplable salt, hydrale, of solvate thereof,

The compound according lo claim 1, wherein L' is -CH,-CHy-~; or an N-oxide lhereol, or
an esler prodrug Lhersof, or a pharmaceutically acceptable salt, hydrate, or solvale

lheranf
The compound according lo claim 1, wheraln L' is -CH.-CF5-; or an N-oxide thereof, or an

ester prodrug thereof, or a pharmaceutically acceptable salt, hydrale, or solvate thereof.
The compound according to claim 1, wherein Cy' is unsubstituted phenyl or phenyl
substituted by one to lhree of same or different substiuenl groups of:

formyl C).zc-alkyl-C{=0}, C;.ts-alkeny-C{=0}, Gz.s-alkynyl-C(=0), Ca.g-cycloalky-G(=0),
Ca4g-cycloalkenyl-C(=0}, 3-10 membered helerocyclyl-C{=0), 3-10 membered
heterocyclenyl-C(=0), C\zo-alkylsullinyl, C, po-alkylsulfonyl, carboxy, cyano, halo, 5-14
membered heteroaroyl, 3-10 membered heterocyclenyl, hydrosxy, nitro, R*C(=N-OR?)-,
Y'Y2N-, YWYINC(=0)-, Y'YENG{=0}-0-, Y'Y’ NSO,

¥'Y2N-C(=0)-(C-Co)-alkylane-Z'-, Cy xp-aliyl-C{=0)-N(R®)-S0,-, G zo-aliyl-0-C{=0}
N(R%)-, C1.p-8IRy-O-C(=01-N{R*)-S0s-, CyoalkykO-N(R")-G{=0)-, Cy.araliyl-O-N(R")-
50, Craalkyl-SO-N{R*-C{=0)-, Ce.15-aryl-SO-N{R*)-CEQ)- Cra-alky-SO-NR"}-,
Re-C{=0)-N(R%}-, C1_zn-alkyl-NH-C(=Q)-NH-;

C,.-alkoxy, which is optionally subsiituted by one lo three of same or different of carboxy
or heleroaryl; or

C,.op-alkyl, which is oplionally substiluted by one to lhree of same or different of halegen,
carboxy, Ca14-aryl, 8-14 membered hetercaryl multicyclic alkaryl, cyano, hydroxy, Y 'Y*N-,
H,N-C{=NH}-NH-O-, RE-C(=0}-N(R®)-, R*-N(R*}-C=0}, Cyz¢-alkyl-O-C(=0)-N(R°}, Ciar
alkyl-S0,-N{R%)- , R%-50,-N{R*-C{=0)-, H;N-C(=NH)-NH-O-; or C,_r-alkoxy, which is
optionally substituted by carboxy or 3-14 membered helergaryl;

wherein

the g 14-aryl or 5-14 membered helgroary] moieties in lhe subsliluent groups are
cplicnally independently subsliluted by hydroxy, amino, Cyzgalkyl, Cy.zo-alkoxy, carboxy,
Croralkoxycarbonyl or R:-80,-N(R®}-C{=0)-,

and, wherein

Ihe 3-10 membered heterocyclenyl or mullicyclic alkaryl moleties in the substiluent
groups independently is oplionally subsiituted by hydroxy, amino, C.zo-alkyl, Cyp-alkoxy,
carboxy, Cy.p-alkoxycarbonyl, R®-50,-N{R%-C(=0} or oxo;

or an N-gxide lhereof, or an esler prodrug thereof, or a pharmaceulically acceptable salt,
hydrale, or solvate lherest.
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12. The compound according to claim 1, wherein Cy' is benzimidazol-2-yl, benzimidazol-5-yl,

13.

14.

benzo[1,3ldioxal-5-yl, benzothiazol-5-yl, benzo[b]thiophen-2-¥l, benzo[bjthiophen-3-yl,
1H-benzoliazal-6-yl, 2,3-dihydro-benzo[1,4]dioxin-G-yl, 2, 3-dihydrebenzofuran-o-yl, 3.4-
dihydro-2H-benzo[1,4)oxazin-7-yl, furan-2-yl, furan-3-yl, Imidazol-i-yl, 1H-Indazol-6-yl,
indolin-5-yl, indol-3-yl, indol-5-y!, indol-6-y! isoquinglin-5-yl, isoxazolk4-yl, [1,2.4]loxadiazol-
5-yl, [1,3.4]oxadiazol-Z-yl; onazol-5-yl, 2-0xo-1H-pyridin-5-y1), phenyl, pyrazol-1-yl,
pyrazol-3-yil, pyrazol-4-yl, pyrid-3-yl, pyrid-4-yl, lhiazol-2-yl, quinolin-3-yl, quinalin-&-yl,
quinalin-B-yl, Ihien-2-yl, thien-3-yl or piperidin-1-yl, each of which is oplicnally subsiiuled
by one to three of the same or different substituenl groups of {C,-Ca)-alkanoyl, {C,-Ca)-
alikoxy, carboxy, cyano, halogen, RE-C{=N-OR”)- Y"Y’N-, Y'Y’*NC(=0}, 5-14 membered
hetercaryl; or (C,-Cy)-alkyl, which is oplionally subslkded by ona o lhree of same or
different of halogen, carboxy, 514 membered heleroary!, hydroxy, or Y "¥°N-; wherein lhe
5-14 membered hetercaryl moielies in substiuent groups are optionally independantly
subsliluted by hydroxy, amino, Cy.agalkyl or Gy agralkoxy; or an N-cxide thersof, or an
esler prodrug thereod, or a pharmaceutically acceptable salt, hydmate, or solvate thereof.
The compound according lo claim 1, wherein Cy' is benzimidaza)-2-yl, benzimidazol-5-y!,
benzo[1,3]dioxol-5-y], benzolhizzol-G-yl, benzalblihiophen-2-yl, benzo[b]lhiophen-3-w,
TH-benzokizzel-G-yl, 2,3-dihydro-benzo[1,4]dioxin-6-y|, 2,3-dinydrobenzoluran-5-v, 3,4-
dihydro-2H-benze[1,4]oxazin-7-yl, furan-2-yl, furan-3-yl, imidazol-1-yl, 1H-indazol6-y1,
indolin-5-yl, indal-3-yl, indol-5-yl, indol-6-yl isoquinolin-5-yl, isoxazol-4-yl, [1,2,4Joxadiazol-
2yl [1,3.d]oxadiazol-2yl, oxazol-5-yl, 2-oxo-1H-pyridin-5-yl, phenyl, pyrazol-i-yl,
pyrazel-3-yl, pyrazol-4-yl, pyrid-3-yl, pyrid-4-yl, thiazol-2-yl, quinolin-3-yl, quinalin-&-yl,
quinglin-8-yl, thign-2-yl, Intien-3-yl or piperidin-1-yl, 2ach of which is opficnally substifuted
by one to three of the same or differenl subsBluent groups al formyl, acekyl, melhoxy,
carboxy, cyano, chloro, mathyl, -CHF -, oxazob5-¥, lelrazol-5-yl, HOC-CHz-, HOCH,-,
HO-CH{CH;}-, H-C(=N-OH}-, H-C{=N-0CHa)-, CH3-C{=N-OH}-, CHy-C{=N-OCHs)-, HaN-
CH;-, CH3NHCH, CHaCCHCHaNHEH -, CHaNH-C{=0}-,

G&D—O—mﬂw-- "G‘W : nC}ﬂi.ﬂwm ,?-m, CH“:

ar
0  N—CH.:
‘ N—CH,-

or an N-oxide thereof, or an ester prodrug thereof, or a pharmaceulically acceptable sall,
hydrate, or solvale thereql.

The compound according to claim 1, wherein Cy' 1z phenyl for phenyl substituted by one
to thres of the same or differenl groups of formyl, 2ealyl, mathaxy, chloro, Muoro, hydroey,
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nire, cyano, carboxy, CHaO-CH=CH-, CH;-50-, CH350.-, CH3CH:505-, HOC-CHz-O-,

HO,C-C{CHaj2-0-,
O
D—_c@} :

s5-amino-[1,3,4]oxadiazol-2-yl, 3-melhyl-isoxazo-5-yl, 3-methyl-[1,2,4joxadiazob5-yl, b-
methyl-[1,3.4]oxadiazol-2-yl, 2-methyl-2H-telrazol-5-yl, 1-methyl-1B-lelrazol-5-yl, 5-
methyl-2H-[1,2 4]lriazok-3-yl, 3H-[1,3,d|oxadiazol-2-0ne, axazol-5-yl, tetrazol-5-yl, 1H-
letrazol-5-yimethyl, 1-methyl-1-{1H-lelrazol-5-yl}-=thyl,

N ~N
HMN
kS
Y O~ 0,
I e J oo
3H{1,3 4Joxadizzol-2-one, H-C{=N-OH)-, CHa-C{=N-OH)-, H;N-, (CH};N-,
HO HOTCD

CH;OCHCHaNH-,

'HQ—Q—CH,CH,-NH-,

HOCH:CH:NH-,

4
0 [ ]
N %N
!l,I fH-l - 1 U‘#? ¥
HOOC

CH, O

H F F
i

'O

N—N

HOLC-CF5-, CH3CH;S0.NHC(=0)-C{CHa)y-, PhCH,50;NHC{=0}-C{CHa}-,
CHsCH,S0:NHC(=0}-CF 5=, HN-C(=0)-, CHNHG(=0)-, (CHa)sNC{=0}-,
{CH3)aNCH,CHNH-G(=0}-, HO:CCH NH-C(=0}-, HO;CCH(CH3)NH-C(=0)-,
HO,CCHICH{CHs))NH-C(=0)-, HO:CCH(CH;CH[CHz]INH-C(=0)-,
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0% -0 (CHy), B
D‘/ }—E-NH-C{%?]-, CN-CH,CH,NH—CFUJ-i

~N

MG SN T g T g W

CH3CHZNH-C(=0)-0-, H:N-50-, CHaNHSO5-, CHiCH,NHSO,-, {CHe):CHNH-S0,-,
CHaCHZNH-C{=0)-CH3-0-, (CH31CHNH-C{=0}-CH,-O-, {CHg)aNCH,CH;NH-C(=0)-
G{CH3)p-0-, CHa-C{=0)-NH-805-, GHsCHx-O-C{=0}-NH-, CHy-0-C(=0}-NH-S0;5-, CHa-
O-N{CH,}-C(=0)-, CHa-0-NH-S0,., CH3-SOz-NH-C{=0}-, CH3-50;-N{CH3)-C(=0}-,

$0,-NH-L(=0)-,

cH,

CH3-50;-NH-, CH3-C(=0)-NH-, CHaO-CH:-C{=0)-NH-, CHCHNH-C{=0+NH-, HO,C-
CH:CHx, HG,C-CH(CH;}-, HO,C-C{CH3)y-, HO,C-CH,-0-CHx-, benzyl, NC-CH,-,

S

N BT
')‘n>_m’:' 041\2—‘_3*':‘0‘3‘_*:‘-

4]

HOCH;-, HOCH;CHz-, HO-CH{CHa)-, HO-C(CHa)z, HaNCH;-, (CHz)NCHZCHNHCH,,
HOC-CH(CHPh)-NHCHz, HO5C-CH(CH,0H)-NHGH,-,

Oy-osncs, A Yaome,

HO,
e s @
NH-CH,- —CH-, — CH,—N —CH,-,
— H; QN CH,- 3
. CHOH '
HzN-G{=NH)-NH-0-CH,-, CH;OCH-C{=0)-NH-CHz, HOCH-NH-C(=0}-CH,-, CH;-

C{=0)-NH-CH, CHy-C{=O}NH-CH,CH;-, HOCH,CHANH-C{=0}-CH,CH,-, CHa-O-
C(=0)-NH-CHy-, CHsSO,NH-CHo-, HzN-C{=NH}-NH-O-CH,-,

H . — H
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or an N-oxide therenl, or an ester prodrug thereof, ar a phamaceulically acceplable salt,
hydrale, or solvale lheraof

The compound accerding to claim 1 wherein Cy® is cydiohex-1-enyl; or an N-oxide
lhereof, or an ester prodrug thereof, or a pharmaceulically acceptable salt, hydrale, or
solvale lhereof.

The compound according o claim 1 wharein Cy” is naphlhyl or phenyl, each of which is
optionally substituted by one lo three of the same or differenl groups of Cy.ap-alkoxy, (Cy-
C,)-alkyl, hydroxy, cyano, halogen, halo-C.zo-alkoxy, halo-Cgo-alkyl, nitro, Y™N-,
Y¥Y?N-50.-, Cera-aryl of 5-14 membered heleroaryl, wherein lhe Cg4-aryl is oplionally
substiuled by C|.gp-alkyl or hydrosyl-C _zp-alkyl, and the 5-14 membered helercaryl is
opfionally subslituled by C, go-alkyl; or an N-oxide thereof, or an aster prodrug lhereof, or
a pharmaceulically acceplable sall, hydrale, or solvate thereof,

The compound according te claim 1 wherein Cy* is naphlhyl or phenyl, each of which Tz
oplicnally substiluled by one to three of same or differenl groups of methoxy, elhoxy,
melhyl, elhyl, bromo, chloro, fluora, FHCO-, FaCO- F3C-, aming, HN-50g-, cyano,
hydroxy, nitrc or 5-melhyl-[1,3.4]oxadiazel-2-yl; or an N-oxide thersof, or an ester prodrug
thereof, or a pharmaceutically acceplable salt, hydrate, or solvale theraof.

The eompound accarding to claim 1 wherein Cy® is benzo[1,3]dioxol-5-y], 1H-indol-3-yl,
1H-indol5-y], imidazol-4-yl, TH-indol-3-yl, pyridin-2-yl, pyridin-3-yl, pyridin-4-y1, or thien-2-
y¥l, each aof which is aplisnally substiluted by one to three of same or difierenl groups of
Cy.xoalkoxy, hale, or hydroxy, or an N-oxide lhereof, or an ester prodrug thereof, ora
phamacsutically acceptable salt, hydrale, or solvate lhereol.

The compound according to claim 1 wherein L* is 2 bond; or an N-oxide (heteof, or an
esler prodrug theresl, or a pharmaceutically acceptable sall, hydrale, or solvate Lhareof.
The compound according o claim 1 wherein the compound is of Formula (1)

Cyz

Formula (II)

ar an M-oxide lheraof, or an ester prodrug theredd, or a phamaceulically acceptable salt,
hydrate or solvate lhercof.

The compound according 1o claim 20 wherein Cy' is phenyl or phenyl subsliuted by one
to three of same or diflerent substituent groups of:

formyl Cy.zp-alkyl-Ci{=0), C.1s-alkenyl-C{=0), C,. salkynyl-C{=0), Cz1o-cycloalkyl-C(=0},
Cancyclnalkenyl-C{=0), 3-10 membered helerocyclyl-C{=0), 3-10 membered
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heterocyclenyl-C{=0}, Cygalkylsullony!, carbexy, cyano, halo, 5-14 membered
heteroaryl, hydroxy, 3-10 membered heterccyclyl, R%-C{=N-OR®)-, Y'Y?N-, Y'YINC(=0)-,
Y NC(=0)-0=, Y'Y’N-8O0.-, ¥'Y’N-C{=0)-{C,-Cs)-alkylane-Z'-, Cy.zp-alkyl-C{=0)-
N{R®-S0,-, Cya-alkyl-O-C=0)-N{R-50,-, Cyoralkyl-O-N{R"}-S00s-, Cy_s-alkyl-50,-
N(R*-C{=0}-, Cy20-alky-SO-N(R®)-, R*-C(=0}-N(R")-, C)z-alkyl-NH-C(=0)-NH-;

Ciporalkenyl, which is optionzlly substituted by Cy_gg-alkoxy;
Cy.op-alkoxy, which is oplicnally substiuted by carboxy or 5-14 membered heteroaryl; or

Cizralkyl, which is oplionally substiluled by halogen, carboxy, cyana, 5-14 membered
heleroaryl, hydroxy, R®-C(=0}-N{R®)-, R"-SO-N(R"}-C(=0)-; or Cyx-alkoxy, which is
opticnally subsfituted by carboxy;

wherein

ihe 3-10 membered heterocyclyl moieties in the substituent aroups are oplionally
independentiy substiuted by hydroxy, aming, Cyap-alkyl, Ciap-alkoxy, oxo, carboxy, Cr.op-
alkoxycarbony! or R&-S0,-N(R™1-C(=C0)-; and

the 5-14 membered heleroaryl motelies in the substituent groups ars optionally
independenlly substiluled by hydroxy, amino, Cym-alkyl, Gim-alkoxy, carboxy, Cyon-
alkoxycarbonyl or R%-50;-N{R")-G{=0}-;

or an N-oxids thareof, or an ester prodrug thereol, or a pharmaceulically acceptable sall,
hydrate, or solvale thereol.

The compound according to claim 20 wherein Cy' is phenyl or phenyl substitvled by one
to three of same or different substituent groups of formyt, acetyl, cyano, methoxy, chlorg,
Muorg, hydroxy, carboxy, 5-amino-J1,3 Ajoxadiazol-2-y!, 3-methyl-isoxazol-S-yl, 3-methyl-
[1,2 4loxadiazol-5-yl, 5-melhyl-[1,3 dloxadizzol-2-yl, Z-methyl-2H-lelrazol-5-y]; 5-methyl-
2H-[1,2 4]riazal-3-¥l, oxazol-5-yl, lefrazol-5-yl, | H-lelrazol-5-ylmelhyl, I-mathyH-(TH-
tebazal-5-yll-elhyl, HoN-, CHy-NHG{=0]-, CHCHNH-C{=0}-0-CHaO-CH=CH-, CHz50,-,
CH5CH;50;-, HOC-CH;-0O-, HOC-C{CH3)>-0-, H-C{=N-OH}-, CH3-C{=N-OH}-,
CH;OCHCHNH-, HyN-50.-, CH;NHSO,-, CH3CGH:NHS0:-, (CH2)2CHNH-50,-,
CHyCHaNH-C{=0)-CHZ0-, {CHabCHNH-C{=0}-CHy-0-, CH3-C{=0)-NH-30.-, CH,-O-
C{=0})-NH-50;-, CH30-NH-80%, CHa-S0;-MH-C({=0}-, CH3-S02-N[CH3}-C{=0}, CH5-
S0,-NH-, CHx-C{(=O}-NH-, CHa0-CH,-C{=0}-NH-, CHaCHNH-C{=0}-NH-, HO.C-
CHZCHz, HO:C-CH{CH3})-, HOZC-C(CHg)z-. HOLC-CHy-0-CHy-, HOCH,-, HO-CH({TH3)-,
HC-C{CHa}>, NC-CHz-, CH O CHAC{=0)-NH-CH;-,
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HO,C-CFy-, GHsCH:SO-NHC{=0}C(CHs}r, PRCHS0NHC{=0)-C(CH)e-.
CHaCH;S0,NHO(=0}-CF -,

T Tran O O

HO,C -

N -
Hu—Q—bﬁ,cu,m-, CIi,*ND—Nl(ﬂﬂ}-. "}—m,. or j\;l‘*}—mf;
e ¢ ,

or an N-axide thereol, or an ester prodrug 1hereof, or 2 pharmaceulically acceptabls salt,
hydrale, or sclvate lhereot.

23 The compound according to claim 20 wherein Cy' is benzimidazol-2-yl, benzimidazo!-5-
yl, benzao[1,3]dioxal-5-yl, benzothiazol-6-yl, benzolb]thiophen-2-yl, benza[b]lhiophen-3-yl,
1H-benzolrlazol-5-yl, 2 3-dihydro-benzo[1.4]dioxin-6-yl, 2,3-dihydrobenzofuran-5-yl, 3,4-
dihydro-2H-benzo]1 4]oxazin-7-yl, furan-2-yl, furan-3-yl, imidazal-1-yl, 1H-indazol-6-yl,
indalin-5-yl, indol-3-yl, indal-5-yl, indol-6-y| isoquinolin-5-yl, isoxazol-4-yl, [1,2,4]oxadiazol-
&y, [1,3,4]oxadiazol-2-yl, oxazoh5-yl, 2-oxo-1H-pyridin-5-yl, phenyl, pyrazoki-yl,
pyrazol-3-yl, pyrazol-4-yl, pyrid-3-yl, pyridd-yl, thiazol-2-yl, quinalin-3-yl, quinolin-6-yl,
quinalin-8-yl, thien-2-yl, thien-3-yl or piperidin-1-yi, each of which is oplionally substiluled
wilh one lo lhree of same or different substiluent groups of:

formyl G .po-alkyl-G{=0), s ys-alkenyl-C{=0), Co.zakynyl-C(=0), Cio-Cycloalkyl-C(=0), Ca
soeycloalkenyl-C{=0), 3-10 membered heterocyclyl-C{=0), 3-10 memberad
heterocyclenyl-C(=0), carboxy, 5-14 membered heleroaryl, R®G(=N-OR’}-, Y'Y’NC(=0}-;
or

C,.zp-alkyl, which is oplionally substituled by carboxy, 5-14 membered heleroaryl or
hydroxy; wherein

ithe 5-14 memberad helercary] moisties in the substiluant groups are oplicnally
independenlly

subslitluled by hydroxy, aming, Cy.ag-8lkyl or Cq.p-alkoxy;



24,

25,

26.

27.

28.

247

or an N-oxide thereof, or an esler prodrug lhereof, or 2 pharmaceutically acceptable salt,
hydrate, or sclvate lhereof,

The compound according lo claim 20 wherein Cy' is berzimidazol-2-yl, benzimidazol-5-
¥l, benzo(1,3ldioxol5-yl, benzolhizzol-6-yl, benzo[blthiophsn-2-yl, benzo[b]lhiophen-3-yl,
1H-benzotriazol-6-yl, 2,3-dihydro-benzol1,4]dioxin-5-yl, 2,3-dihydrobenzofuran-5-yl, 3.4-
dihydro-2H-benzo[1.4]axazin-7-yl, furan-2-yl, furan-3-yl, imidazol-1-yl, 1H-Indazol-6-yl,
indalin-5-yl, indol-3-yl, indo-5-yl, indol-6-yl isoquinolin-5-y!, isoxazol-4-yl, [1,2 4Joxadiazol-
5-yl. [1.3d]oxadiazol-2-yl, oxazol-5-yl, 2-oxo-1H-pyridin-5-yl, phenyl, pyrazol-1-yl,
pyrazok3-yl, pyrazol-4-yl, pyrid-3-yl, pyrid-4-yl, thizzol-2-yl, quinolin-3-yl, quinolin--yl,
quinglin-8-yl, thien-2-yl, thizn-3-yl or piperidin-1-yl, each of which is oplionally subsliuted
with one to three of same or differenl substiluent groups of formyl, aceatyl, methyl,
methoxy, carboxy, oxazol-5-yl, tetrazal-5-yl, HO2C-CHz- HOCH;-, HO-CH{CHy)-H-C(=N-
OH}, H-C{=N-OCH;)- , CH3-C{=N-0OH)-, CHy-C{=N-OCH_}-, CH;NH-C{=0}-,

o

;N\ G .
Q__Haeor or Iﬂ,}—%

or an N-oxids thereof, or an aster prodrug hereof, or a phamaceutically asceptable sall,
hydrate, or solvate lhercof,

The compound according (o claim 20 wherein Cy is naphthyl or phenyl, each of which is
optionally substluled wilh ong lo three of same or differenl subsfifuent groups of Gy~
alkaxy, (C-Cq)-alkyl, hydroxy, cyano, halogen, halo-C, qp-alkoxy, halo-C.ag-alkyl, nitra,
Y'YIN-, Y'Y*N-S0,-, Ce-14-aryl or 5-14 membered heteroaryl, whersin the Cs q4-aryl is
oplionally substituted by a C, zp-alkyl or hydroxyl-Cy xp-alkyl, and the 5-14 membered
heteroaryl is oplionally subsiiuled by C,.pp-alkyl; or an N-oxide lhereof, or an esler
prodrug Llhereof, or a pharmacsutically acceptable salt, hydrate, or solvale thereof.

The compound according to claim 20 wherein Cy? is naphthy! ar phenyl, each of which is
oplionally substituted with one bo lhree of same or difierent substituent groups of
methoxy, methyl, elhyl, cyano, bromo, chlore, fluoro, FoHCO-, FsCO-, FoC-, nileo or 5-
melhyl-1,3,4]oxadiazol-2-yl, or an N-oxide thereof, or an esler prodrug thereol, ora
pharmaceulically acceptable sall, hydrate, or solvale thereof.

The compound according to claim 20 wherein Cy® is cyclohsx-1-enyl, benzo[1,3]dioxol-5-
yl, benzofuran-6-yl, 2 3-dihydro-benzofluran-2-yl, 3,4-dihydro-2H-benzo[1 4]oxazin-2-yl,
penzolb]ihiophen-2-yl, imidazol-4-yl, 1H-indal-3-yl, 1H-indal-5-yl, naphlhalena-2-yt,
iwochroman-1-y, pyridin-2-y, pyridin-3-y! , pyndin-4-y{ or lhien-2-yl; or an N-oxide thereof,
or an esler prodrug thereof, or a pharmaceulically acceplable salt, hydrate, or solvate
thereof.

The compound accerding fo claim 20 whereln Cy* is benzo[1,3]digxo)-5-yl, 2,2-
diluorabenzol1,A]dioxal-5-yl pyridin-2-yl or thien-2-yl; or an N-oxide lhereof, ar an esler
prodrug thereof, or a pharmaceutically agceptable sall, hydrale, or solvate Lhereof.



29,

30.

248

The compound according to claim 20 wherain Cy' is phenyl, which is optionally
subsfituled wilh one Lo three same or different subsliluent groups of:

formyl G op-alkyl-C(=0), Cays-alkenyl-CG(=0), Tz 4s-alkynyl-C(=0), G ccycloalkyl-C(=0),
Cy sp-CycloalkanyC{=0), 3-10 membered helerocyclyl-C{=0}, 3-10 membered
heterocyclenyl-C{=0), carboxy, cyano, halo, 5-14 membered heteroaryl, 3-10 membered
neterocyclyl, hydroxy, R-C(EN-ORY)-, Y Y2NC(=0)-, Y NC(=0)-O-, C .p-alkyFO-
C{=0}-N{R%-80,-, Cy.z0- alkyi-S0,-N(R*)-C(=0)-;

Cyagalkoxy, which is aptionally subsliluted by carboxy or 5-14 membered heleroaryl; or

C..p-alkyl, which & oplionally subsliluled by halogen, carboxy, 5-14 membered
heleraaryl, hydroxy, RE-C(=0)-N(R"}-, R*-50,-N({R*-C{=0)-; or C.zy-alkoxy, which is
oplicnally substiuled by carboxy;

wherein

the 3-10 membered helaracyclyl moieties in lhe substituent groups are oplionally
indepandently substituled by hydroxy, aming, Cge-alkyl, Ci.zp-alkoxy, oxo, carboxy, Cra-
alkoxycarbonyl or R™-S0,-N(R")-C(=0)-;

the 5-14 membered helergaryl moleties in the subsliluent groups are opticnally
independently substiluted by hydroxy, aming, Cpe-alkyl, Cy.zg-alkoxy, carboxy, C g
alkoxycarbonyl or R™-80-N(R"-C(-0)-

or an N-oxide lhereol, or an sster prodrug Lhereal, or a pharmaceulically acceptable salt,
hydrate, or sclvale lhereol

The compound according fa claim 20 wherein Cy' is phenyl, which is oplionally
substituted with ane to lhree of same or diffzrenl subslitvent groups of formyl, methoxy,
carboxy, chlore, luore, cyano, lelrazokS-yl, 1H-lelrazol-6-yimethyl, HOC-CHz-0-, HOLC-
C{CHa)r0-, H-C{=N-DH)-, CHaNHC(=0)}-, CH3CHNH-C{=0)-0-, CHy-0-C(=0}-NH-5C0r,
CH,-50;-NH-G{(=D}-, HO;C-CH{CHg}-. HO,C-C{CHa)e-, HO:C-CHz-0-CHz-, HOCH,

O
° v H
Q %N
.4
» O »
HOOC

i
CH, ©
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H DzC-CFz—. CH;CHESGp_N HC{=D]-C[CH3}2—, PhCHZSGg NHC {=D}-C{CH3:I2-.
CH,gGst'D:NHC{=D:I'CF2'.

or an N-oxide lhereol, or an ester prodrug thereof, or a pharmaceulically acceptable salt,
hydrate, or sclvale lhereof.

31. The compound according lo claim 20 wherein Cy' Ts:

0

?’}Otb {?’}

A
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or an N-oxide thereof, or an ester prodrug lhereof, or a pharmaceutically scceptable sall,
hydrale, or solvale therecf,

. The compound according to claim 20 wherein Cy’ is 1H-benzotrizzol-6-yl, 1H-indazol-6-

yl, indol-5-yl, indal-6-yl, 2-oxto-1H-pyridin-5-yl, quinalin-6-yl, quinalin-3-yl, thien-2-yl, thien-
3-yl or 1-piperidin-1-yl, each of which iz oplianally subsliluted by one lo three of same or
different groups of lormyl Cyzo-alkyl-G(=0), Caisalkenyl-C{=0}, Ty js-alkynyl-C(=0}, Caqp-
cycloalkyl-C{=0), G, gcycloalkeny!-C{=0], 3-10 memberad haterocyclyl-Ci{=0}, 3-10
membered hetetocyclenyl-C{(=D), carboxy, lelrazol-5-yI; R-C(=N-OR?-, Y'Y?NC{=0)-; or
C-zg-alkyl, which is oplionally subsiituted by carboxy or hydresxy; or an N-oxide lhereof, or
an ester prodrug lhereof, or a pharmaceutically acceptable sall, hydrale, or solvate
thereof.

The compound according fa claim 20 whergin Cy' is 1H-banzotriazol-6-yl, 1H-indazol6-
yl, indol-5-yl, indal-6-yl, 2-oxo-1H-pyridin-5-yl, quineclin-6-yl, quinolin-2-y], thien-2-yl, lhien-
3-yl ar 1-pipendin-1-yl, each of which is optionally substituled by one to three of same or
different groups of formyl, carboxy, letrazol-5-yl, H-C(=N-OH)-, CH-C{=N-OH)-, CH3-NH-
G{=0)-, HO;C-CHj;-, or HO-CH;-; or an M-oxide thereof, or an ester prodrug lhersol, ora

34. The compound according to claim 20 wherein Cy' is:

. o -
H S = H CH,KH. g 3
J"‘DH 0 0

pharmaceutically accaptable salt, hydrale, or solvate thereof.
==
T S fJ ]
W 0
H
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or an N-oxide thersof or an ester prodrug thereof, or a pharmaceulically acceptable salt,
hydrate, or solvate thergof.

The compaund according ta claim 20 wherein Cy* is 4-chlorophenyl, 2,4-dichlorophenyl,
2 G-dichiorophenyl, 2,.6-difluarophenyl, "2-fugro-6-chlorophenyl, 3-flucro-4-
melhoxyphenyl, 4-Nuorophenyl, 2-Nuoro-4-lrifivoromethylphenyl, 4-melhoxyphenyl, 4-
nilrophenyl, 2,2-diflucrobenzol1,3]dicxol-5-yl or &-triflucromethaxyphenyl; or an N-oxide
thereot, or an ester prodrug thereof, or a phamaceudically aoeaptable salt, hydrate, or
solvate thereof.

The compound according Lo claim 1, which s 3{6-[2-{3-Nuoro-4-methoxy-phenyl}-
ethylamino]-2-melhoxy-pyrimidin-4-yl}-benzoniirle, [6-{3-aminc-phenylj-2-methoxy-
pyrimidin-4-ylH2-{4-methaxy-phenyl)-ethyllamine, 3{2-melhoxy-&6-{2-{4-methoxy-phenyl}-
ethylaminc]-pyrimidin-d-yl}-benzenesullonarmide, 3{2-melhoxy-5{2-{4-melhoxy-phenyl}
elhylamino]-pyrimidin-4-yl-N-melhyl-benzenesulfonamide, N-ethyl-3{2-melhoxy-5-[2-(4-
melhoxy-phenyl)-elhylaminc]-pyrimidin-d-yl}-benzenesulfonamide, N-methoxycarbonyl-3-
f2-melhoxy-5-{2-{4-melhoxy-phenyl)-sthylamino]-pyrimidin-4-yl-benzenssulfonamide, 6-
{3-amino-phenyl}-2-methoxy-pyrimidin-4-yIH2-{4-kifluoromathoy-phenyl)-ethyll-amine,
N-{3-{2-methoxy-612-{4-lrifluoromelhoxy-phenyl)-elhylaminc]-pyrimidin-4-yi-phenyl}-
acatamide, N-{3-{2-melhoxy-6-{2-(4-melhoxy-phenyl}-ethylamino]-pyrimidin-4-y{}-phenyl)-
acetamide, (3-42-methoxy-5-[2-{4-methoxy-phenyl}-ethylamino]-pyrimidin-d-yl}-phenyl-
carbamic acid ethyl aster, 346-[2-(2 4-diflusro-phenyl}-ethylaming]-2-methoxy-pyrimidin-
4-yl}-benzoic add, 5-{Z2-methog-5{2-(4-melhoxy-phenyl}-elhylamino]-pyrimidin-4-y1}-
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lhicphene-2-carboxylic acid 5-{2-mathoxy-6-[2-(4-methoxy-phenyl}-slhylamino]-pyrimidin-
4-ylH-thiophene-2-carbaldehyde, 4{2-methoxy-6-[2-(4-melhoxy-phenyl}-elhylaminal-
pyrimidin-4-y/-hiophena-2-carbaldehyde, [6-{3, 5-dimethyl-isoxazol4-yl}-2-melhoxy-
pyrimidin-d-yl]-[2-(4-methoxy-phenyl)-sthyl|-amine, [2-melhoxy-8-{5-methyl-thiophen-2-
yl}-pyrimidin-3-y{]-[2-(4-methoxy-pheny()-ethyl]-amine, [2-{4-melhaxy-phenyl)-elhyl]-[2-
methoxy-6-(1H-pyrazol--yl)-pyrimidin-4-yl]-amine, (6-isequinglin-5-yl-2-methoxy-
pyrimidin-4-yl-[2-{4-msthoxy-phenyl}-ethy|]-amine, {54{2-melhoxy-6-[2-(4-melhoxy-
phenyl)-elhylamino]-pyrimidin-d-yl}-thiophen-2-yl}-methanol, {3-{2-methoxy-6-{2-(4-
msthoxy-phenyl-elhylaminc]-pyrimidin-4-y(}-thiophen-2-yl)-melhanol, (342-melhoxy-6-[2-
{4-methoxy-phenyli-elhylaminc]-pyrimidin-4-yl}-phenyl}-methancl, (3{6-[2-{2-chlora-6-
Muora-pheanyl}-ethylamino]-2-melhoxy-pyrimidin-4-yl-phenyl)-melhanal, [2-{4-melhoxy-
phenyl)-elhyl]-{2-methoxy-6-guinolin-G-yl-pyrmidin-4-yl}-amine, [2-{(4-melhoxy-phenyl)-
elhyl]-{2-melhoxy-6-quinolin-3-yl-pyrimidin-4-yl}-amine, [5-{1H-Indol-5-yl}-2-melhoxy-
pyrimidin-4-yl]-[2-(4-melhoxy-phenyl}-eihyl]-amine, N-{2-{2-melhoxy-8-[2-{4-methoxy-
phanyl}-sthylamine)-pyrimidin-4-yl}-phenyl}-methanesulfonamide, 4{2-melhoxy-6-[2-{4-
melhoxy-phenyl)-ethylaminoj-pyrimidin-4-y-benzamide, [2-melhoxy-5-{1-melhyl-1H-
indol-5-yN)-pyrimidin-4-yl]-[2-(4-methoxy-phanyl)-elhyl]-amine, (&-benzolbllhiophen-2-yl-2-
methoxy-pyrimidin-4-yl)-[2-{4-methoxy-phenyi)-elhylj-amine, 1-(4-{2-methoxy-6-[2-(4-
methoxy-phenyli-elhylamine]-pyrimidin-d-yi}-phenyl}-elbanone, [6-(3-methanesulfonyl-
phenyl)-2-methoxy-pyrimidin-4-yIH2-{4-msthoxy-phenyl)-ethyll-amine, [6-(2,3-dihydro-
benzofuran-5-yl)-2-methoxy-pyrimidin-4-yl]H2-{4-methoxy-phenyl)-elhyll-amine, [2-
melhoxy-6-{4-marphalin-4-yl-phenyl}-pyrimidin-4-yl]-[2-(4-methoxy-phenyl)-ethyl]-amine,
[6-{3-dimelhylamino-phenyl-2-melhoxy-pyrimidin-4-yl}-{2-{4-methaxy-phenyl}-ethyl]-
amine, 2,2'-dimethoxy-N*6* N*B™-bis-[2-{4-methoxy-phenyl}-elhyl]-[4, 41bipyrimidinyl-6,6'-
diamine, [2-methoxy-8-(5-oxazol-5yl-lhlophen-2-yl-pyrimidin-4-ylH2-{4-melhcxy-
phenyl-ethyl-amine, 2-methoxy-5-{3-cxazol-5-yl-phenyl}-pyrimidin-4-y(]-[2-{4-melhoxy-
phenyl)-elhyl-amine, [6-(5-difluoromelhyl-lhicphen-2-yI}-2-methoxy-pyrimidin-4-yl]-[2-{4-
methoxy-phenylielhyl]-amine, [2-{4-methoxy-ghenyl}-elhyl]-[2-methoxy-6-(S-pymolidin-1-
ylmethyl-thiophen-2-yl)-pyrimidin-4-yl-amine, 6-{4-flucro-3-[{2-melhoxy-elhylamino)-
melhyl]-phenyl-2-mathoxy-pyrimidin-d-y[)-[2-{4-methoxyphenyl}-elhyil-amine, 4-[2{3-(2-
melhoxy-6{2-{4-methaxy-phenyl)-ethylamina]-pyrimidin-d-yl}-benzylamino}-elhy]-phenal,
N-{2-ﬂuuru-5—{2meﬂmxy—6-[2-[4-methnxy—phenyl]—elhylaminn]lpyrimidin-4-yl]-benzyl]—

N' N'-dimethyl-zslhans-1,2-dizmine, [6-{1H-banzoimidazol-5-yl)-2-mathoxy-pyrimidin-4-yl]-
[2-{4-rethoxy-phenyl)-slhylj-amine, [6-(1H-benzotrizzol-5-yi)-2-methoy-pyrimidin-4-yi]-
[2-{8-melhoxy-phenyl)-clhyl]-aming, 6-{2-melhoxy-6-[2-{4-melhoxy-phenyl}athylamino]-
pyrimidin-4-y-3H-bernzooxazol-2-one, [2-(3,4-dimelhoxy-phenyl)-ethyl]-{6-(3,4-
dimethoxy-phenyl)-2-isupropoay-pyrimidin-4-yl}-amine, [6-{3.4-dimethoxy-phenyl}-2-
ethoxy-pyrimidin-4-yl]-[2-(3,4-dImethoxy-phenyl}-ethyl]-amine, 2-Muoro-5-{2-methoxy-6-[2-
{4-methoxy-phenyl}-cthylaminol-pyrimidin-d-yl}-benzoic acid, 3-{t2-{2-chloro-6-1luoro-
phenyl)-elhylamino]-2-methoxy-pyrimidin-4-yi}-benzoic acid, 2-methoxy-5-{2-melhoxy-6-
[2-{4-melhoxy-phenyl}-ethylamino}-pyrimidin-a-yi}-benzeic acid, [2-melhoxy-5-(1-oxy-
pyridin-3-y|)-pyrimidin-4-y[H2-{4-methcxy-phenyl}-ethyl]-amine, [2-(2,2-dfluorc-
benzo[1,3]dioxol-5-yl}-elhylH2-methoxy-6-{ 1-oxy-pyridin-2-yl}-pyrimidin-4-yl}-amine, 2-(2-
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(2-methoxy-6-[2-{4-melhoxy-phanyl-elhylamino}pyrimidin<-yl}-phenoxy)-2-methyl-
propionlc acid elhyl esler, [3-{2-methoxy-6-[2-(4-melhoxy-phenyl)-ethylamino]}-pyrimidin-
4-yll-phenoxy)-acelic acid melhyl esler, {3-{6-[2-{2,4-dichlora-phenyl)-ethylamino]-2-
methoxy-pyrimidin-4-y|}-phencoxy)-acelic acid methyl ester, {(546-[2-(2-chloro-8-Nuoro-
phenyl}-elthylaminc]-2-methoxy-pyimidin-4-yl}-2-oxa-2 H-pyridin-1-yl)-acetic acid melhyl
ester, (346-[2-{2,4-dichloro-phenyl}-elhylamino}-2-methoxy-pyrimidin-4-yl-phenoxy)-
acelonitrile, (346-[2-{2-chloro-6-fitoro-phenyl)-elhylaming]-2-methoxy-pyrimidin-a-yi}-
phenoxy)-acatonilrle, 2{32-melhoxy-&-{2-{4-methoxy-phenyl)-ethylaminc]-pyrimidin-4-
yi}-phenoxy)-2-methyl-propionic acid, {3{2-methoxy-6-[2-{4-methoxy-phenyl}-
elhylamino]-pyrimidin-4-yl}-phenoxy)-acetic acid, {5-(6-[2-(2-chlore-6-NMuora-phenyl)-
elhylamino]-2-methoxy-pyrimidin-d-yl}-2-cxo-2H-pyridin-1-yl)-acetic asld, 2-{3-{6{2-(2 4-
dichloro-phenyl}-elhylamino]-2-mathoxy-pyrimidin-4-yl}-phenoxy)-2-melhyl-propicnic acid,
2-chloro-S{2-melhoxy-&-[2-{4-methoxy-phenyl}-cthylaminc]-pyrimidin-d-yi}-banzoic acid,
[2-(4-melhoxy-phenyl)-athyl]{2-melhoxy-5-]3-{1H-{elrazol-5-y[}-phenyl]-pyrimidin-4-yi}-
aming, [2-(4-methoxy-phenyll-alhyl]{2-methoxy-6-{3-( 1H-tetrazol-5-yimelhyl}-phanyl]-
pyrimidin-d-yi}-amine, {2-methaxy-6-{4-melhoxy-3-{1H-lelmzol-5-y)-phenyl]-pyrimid in-4-
yl}-[2-(4-mathoxy-phenyl}-ethy]-amine, N-(3{2-melhoxy-E{2-{4-melhoxy-phenyl}-
ethylamino]-pyrimldin-d-yl}-benzoyl)-melhanzsulfonamide, 34{6-{2-(3,4-dimethoxy-
phenyl)-elbylamino]-2-melhoxy-pyrimidin-d -y}-MN-{2-pyrrolidin-1 -yl-ethyl-benzamide, 2-
Aucro-5-{2-methoxy-5-[2-{4-methoxy-phenyl)-elhylamino]-pyrimidin-4-yl}-benzaldehyde
cxime, 3-{2-methoxy-6-[2-(4-methoxy-phenyl}-elhylamino]-pyrimidin-4-yl}-benzaldehyde
cuime, 2-methaxy-5{2-methoxy-6{2-{4-melhoxy-phenyl)-ethylamino}-pyrimidin-4-yi}-
benzaldehyde oxime, 3-{2-melhoxy-&-[2-(4-methoxy-phenyl}-ethylamino]-pyrimidin-4-yi}-
thiophene-2-carbaldehyde oxime, 1-{54{2-methoxy-6-[2-(4-methoy-phenyl)-ethylaminol-
pyrimidin-4-y[-thiophen-2-yi)-ethanone oxime, 5{2-methoxy-6{2-{4-melhoxy-phenyl)-
athylamino]-pyrimidin-4-yl-hiophene-2-carbaldehyde oxime, [6<{3-aminomethyi-4-flucro-
pheny(}-2-methoxy-pyrimidind-yl]-[2-{4-methaxy-phsnyi)-ethyl]-amine, N-[2-Fluaro-5-§2-
methoxy-6-[2-{4-methoxy-phanyl}-ethylamina]-pyrimidin-d-yl}-benzyll-2-melhoxy-
acelamide, [2-methoxy-6-(3-methoxy-phenyl}-pyrimidin-4-yl]-[2-(4-methoxy-phenyl)-2-
methyl-propyll-amine, 5{&-[2-{2-chlore-E-Nucro-phenyli-elhylaminc]-2-methoxy-pyrimidin-
4-yI}-1H-pyridin-2-ong, &-{2-{2-chloro-6-Muorc-phenyl-ethylamina]-2-methoxy-
pyrimidin-4-y[}-1-(5-oxc-4,5-dihydro-[1,3,4]oxadiazol-2-yimethyl)-1H-pyridin-2-one, 3-{3-
{6-[2-(2 4-dichloro-phenyl)-elhylamino]-2-melhoxy-pyrimidin-4-yl-phencxymethyli-aH-
|1.2.4]oxadiazol-5-one, 3-(3-{6-[2-(2-chloro-5-Rupro-phenyl}-elhylamino]-2-methoxy-
pyrimidin-d-yl}-benzyl}-4H-[1,2.4]oxadiazol-5-one, 3-(346-[2+{2~chlorc-5-fluarc-phenyl)-
ethylamino]-2-methoxy-pyrimidin-d -yi-phencxymethyl-4H-[1, 2 4]oxadiazol-5-one, 342-
melhoxy-6-[2-{4-methoxy-phenyl)-ethylamino]-pyrimidin-d-yl}-benzoic acid, 342-melhoxy-
6-[2-{4-Trifluoromethoxy-pheny()-elhylamino}-pyrimidin-4-yl}-benzoic acid, [2-(3,4-
dimethoxy-phenyl)-elhyl]-{2-melhoxy-6-lhiophen-2-yl-pyrimidin-d-ylyamine, [2-{3,4-
dimelhoxy-phenyl)-elhyl]-(6-furan-2-yl-2-mathoxy-pyrimidind-yll-amine, (6-biphenyl-4-yl-
2-melhoxy-pyrimidin--y|)-[2-(3.4-dimsthoxy-phenyl)-ethyl]-amine, 3{6-[2-(4-Muore-
phenyi)-ethylamino}-2-methoxy-pyrimidin-d-y}-banzoit acid, 342-methoxy-6-[2-{4-
methoxy-phenyl)-athylaming]-pyrimidin-d-yl}-benzamide, 1-{3{2-methoxy-6-[2-(4-
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melhoxy-phenylj-ethylamino]-pyrmidin-d-y{}-phenyl}ethanone, 3-{6-[2-(2,4-dichloro-
phenyl)-elhylamino]-2-meathoxy-pyrimidin-4-y|}-phenal, 2-Muorg-5{2-mathoxy-6{2-{4-
methoxy-phenylj-<thylamino]-pyrimidin-4-yl}-benzaidehyde, 3-{6-[2-{3,4-dimelhoxy-
phenyi)-sthylamino]-2-melhoxy-pyrimidin-4-yl}-benzoic acid, 3-{2-melhaxy-&-[2-(4-
methouy-phenyl}-ethylaminol-pyrimidin-4-yl}-thiophene-2-carbaldehyde, 1-{5{2-meathoxy-
&-[2{4-methaxy-phenyl)-ethylamino]-pyrimidin-4-yi}-Hhiophen-2-yl}-ethanone, 3-{6-[2-(4-
chloraphenyli-slhylamino]-2-methoxy-pyrimidin-4-yll-benzoic acid, [2-melhoxy-6-(6-
melhoxy-pyridin-3-yl)-pyrimidin-4-yl]-[2-(4-methoxy-phenyl)-elhyll-amine, 3{2-methoxy-6-
[2-{4-methoxy-phenyli-slhylamino}-pyrimidin-4-yi}-phencl, [2-{4-methoxy-phenyl}-ethyl]-
{2-methoxy-8-pyridin-4-yl-pyrimidin-d-y|}-amine, 2-{2-melhoxy-6-[2-{4-meihoxy-phenyl)-
elhylamina]l-pyrimidin-d-y}phenal, (3- {2-methoxy-6-[2-{4-melhoxy-phenylethylamina]-
pyrimidin-4-y[-phenyll-acetonibrile, 3-{2-methoxy-6-[2-{4-melhoxy-phenyl}-ethylaming)-
pyrimidin-4-y[-benzonilrle, 3{2-mathoxy-&-[2-{(4-melhoxy-phenyl}-elhylamino]-pynmidin-
4-yl}-benzaldehyde, 3{&-{2-(2-chloro-6-Auoro-phanyll-ethylamino]-2-methoxy-pynmidin-4-
yi}-benzaldehyde, 3{6-[2-(2 4-dichloro-phenyl}-elhylamine]-2-methoxy-pyrimidin-4-yl}-
benzoic acid, [2-methoxy-6-{ pyridin-3-yl)-pyrimidin-4-yl]-[2-(4-methoxy-phenyl}-clhyl]-
amine, 2-meihoxy-5-{2-methoxy-8-[2-{(4-melhoxy-phenyl}-elhylamino]-pyrimidin-4-yl}-
benzaldehyde, 2-chlorp-54{2-melhoxy-6-[2-{4-methoxy-phenyl}-elthylaming]-pyrimidin-4-
y¥l}-banzoic acid ethyl esler, {2-melhoxy-6-[3-(3-msthyl-[1,2 4]oxadiazol-5-y)-phenyl]-
pyrimidin-4-yl}-[2-(4-melhaxy-phenyl}-ethyll-amine, {2-methoxy-&-[3-(5-melhyl-2H-
[1,2,4lirazol-3-yl)-phenyl}-pyrimidin-4-yl}-[2-{4-melhoxy-phanyl}-ethyl]-amine, {2-
methoxy-6-[3-{3-melhyl-isoxazol-S-yl-phenyl]-pyrimidin-d-yl}-{2-{4 -melhoxy-phenyl)-
ethylj-amine, {2-methoxy-6-[3{5-methy!-2H-pyrazol-3-yl)-phenyl]-pyrimidin-4-yl}-[2-(4-
methoxy-phenyl)-sthyl]-amine, [2<{3-Muoro-4-rnethoxy-phenyl}-ethyl]{2-melhoxy-5-[3-(2H-
lelrazol-5-yl)-phenyl]-pyrimidin-4-yl}-aming, 1-ethyl3-{3-{2-methoxy-6-[2-{4-methoxy-
pheny()-elhylaminoj-pyrimidin-4-y}-phenyl)-urea, 2-(3-{6-[2(2 4-dichlarc-phenyl)-
elhylaminol-2-melhoxy-pyrirmidind-yl}-phenoxy)-2-methyl-propionic acid elhyl esler, [2-{4-
chloro-phenyl)-1-melhyl-clhyl]-[6-{3,4-dimethoxy-phanyl}-2-methoxy-pyrimidin-4-yi]-
aming, [2-methoxy-6-{3-methoxy-phenyl}-pyrimidin-4-yl]-[2-(4-nitre-phenyl)-ethyl]-amine,
[2-melhoxy-6-[3-melhoxy-phenyl)-pyrimidin-4-yi-[2-{4-riflucromeathoxy-phenyl)-eihyl)-
amine, [2-{2-chlorg-6-fluore-phenyl)-ethyi]-[2-melhoxy-6-{3-methoxy-phenyl)-pyrirmidin-4-
yl]-aming, [2-methoxy-5-(3-melhoxy-phenyl)-pyrimidin-d-yl]-(2-lhiophen-2-yl-elhyl}-amine,
3{2{z-melhoxy-6-{3-methoxy-pghenyl)-pyrimidin-4-ylamino]-ethyl}-1H-indol-5-al, [2-(E-
melhog-1H-ndal-3-yl)-sthyl]-[2-methoxy-6-{3-relhoxy-phanyl)-pyrimidin-d-yi]-amin, [2-
(5-methoxy-1H-indol-3-yl)-ethy}42-methoxy-5-{3-melhoxy-phenyi)-pyrimidin-4-yl]-amine,
[2-methoxy-6-(3-methoxy-phenyl}-pyrimidin-d-yl]-{2-pyridin-3-yl-elhyl}-amine, [2-{4-aminc-
phenyl)-ethyll-[2-methoxy-6<3-methoxy-phenyl}-pyrimidin-4-yl}-amine, {4-methoxy-
benzyi)-f2-msthoxy-6-(3-melhoxy-phenyl)-pyrimidin-4-yl]-amine, [2-meathoxy-6-{3-
melhoxy-phenyl}-pyrmidin-d-yi]-{3-pheny-propyl}-amine, [2-{1H-Imidazol-4-yi)-othyl}-[2-
methoxy-5-{3-melhoxy-phenyl}-pyrimidin-4-yl]-amine, {25}-2-[2-melhoxy-8-{3-methoxy-
phenyl}-pyrimidin-4-ylamino}-3-(4-methoxy-phenyl)-propionic acid, [2-melhomy-6-{3-
methoxy-phenyl)-pyrimidin-4-yil-{2-{4-methoxy-phenyl)-elhyl]-amine, [2-melhoxy-6{5-
miethyl-{1,3 4]oxadiazol-2-yl}-pyrimidin-4-y[{2-{4-methoxy-phenyl)-ethyl]-amine, {2-
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methoxy-6-oxaral-S-yl-pyrimidin-4-yl}-{2-{4-melhoxy-phenyl}-ethyll-aming; 3{6-(2-{2,2-
diffuoro-benzol1,3]dioxol-5-y)-ethylamino]-2-melhoxy-pyrimidin-4-yl}-benzoic acid, [2-

(2, 2-diflucro-benzal 1, 3]dioxol-5-yl)-ethyl]-(2-methoxy-6-pyridin-3-yl-pyrimidin-4 -yl}-amine,
N-[3-{e{2-{4-difluoromelhoxy-phenyl}-ethylaminc]-2-methaxy-pyrimidin-4-yl}-phenyl)-
acatamide, [2-{4-difluoromealhoxy-phenyl}-elhyl]-[6-(3-melhanesulfonyl-phenyl)-2-
methoxy-pyrimidin-d-yl]-amine, 3-{&-[2-{Z-chloro-&-Muorg-phenyl}-sthylaming]-2-melhoxy-
pyrirmidin-4-yl}-phenol, [2-(2 . 4-dichloro-phenyl}-elhylj-(2-metlhyl-6-{3{ i-methyl-1-{1H-
telrazol-S-yl)-ethyll-pheny-pyrimidin-d-ylj-aming, [2-Methoxy-6-{2-methoxy-benzyloxy)-
pyrimidin-4-yl]-|2-{4-methoxy-phenyl}-ethy-amine, 2-{3{6]2-(2 4-dichicro-phenyl)-
ethylamino]-2-methoxy-pyrimidin-d-yl}phenyl)-propionic acid, 2-{3-{62-(2,4-dichloro-
phenyl}-ethylamino}-2-methosy-pyrimidin-4-yi}-phenyl}-2-melhyl-propionic acid, 2-(3-46-
[2-{Z.4-dichlora-phenyl)-sthylamino]-2-melhoxy-pyrimidin-4-yl}-phenyl}-2-melhyl-praopionic
acid 1-slhoxycarbonyioxy-ethyl ester, 2-{3{6-2-{2 4-dichloro-phenyl)-elhylamino]-2-
methoxy-pyrimidin-4-yl}-phenyl}-2-methyl-propicnic acid 2-dimethylamino-ethyl esler, {5-
{6-f2-(2-Aucro-d-lriftuoromethyl)-phenyl)-ethylamina]-2-methaxy-pyrimidin-d-y[}- 1H-Indal-
3-yl)-acetic acid, [6-(1H-indo!-G-y1}-2-methoxy-pyrimidin-4-y-[2-{4-melhoxy-phenyl}-
ethyl-ammonium, [6-{1H-indazol-6-yl}-2-methoxy-pyrimidin-4-y¥l]-[2{4-melhoxy-phenyl)-
elhyl-amine, H&{2-{2 &-dichloro-phenyl}-elhylaminc]-2-methoxy-pyrimidin-d -¥l}-benzoic
acid, 2-methoxy-542-methoxy-6-[2-[4-msthoxy-phenyl)-athylaminc]-pyrimidin-d-yi}-
benzonitrle, (3-{6-[2-{2-chiaro-6-Auore-phenyll-elhylamino}-2-melhoxy-pyrimidin-4-yl}-
penzyloxy)-acetic acid, (3HG{2-(2.4-dichloro-phenyl}-elhylaminol-2-methoxy-pyrimidin-4-
yi}-benzoylaminol-acelic acid ethyl ester, (3-{6-[2-(2 4-dichloro-phenyi}ethylaminc]-2-
melhoxy-pyrimidin-4-y}-benzoylaminc)-acetic acid, ethyl-carbamic acid 3-§&{2-(2 4-
dichlorc-phenyl)-ethylamine]-2-methogy-pyrrmidin-d-yl}-phenyl esler, 5-{2-melhoxy-6-[2-
(4-methoxy-phenyl)-slhylaminol-pyrimidin-4-ylHhiophene-2-carboxylic agid, 542-
melhoxy-6-[2-{4-methoxy-phenyl)-slthylaminc]-pyrimidin-d-yl}-lthiophe ne-2-carboxylic acid
melhylamide, {34{6-[2-(3,4-dimethoxy-phenyll-ethylamino}-2-methaxy-pyrmidin-4-yloxy}-
benzoic acid mathyl ester, N-[2-(3-{6{2-{2-Tuoro-4-Irflusromelhyl-phenyl)-elhylamino]-2-
methoxy-pyimidin-4-y[}-phenyl}-athyl]-2-meathoxy-acelamide, N-[2-{3-{&{2-(2-Muoro-4-
biflusromethyl-phenylelhylamino]-2-melhoxy-primidind-y}phenyl)-ethyl]-acetamide, [2-
{2-Nluorc-4-trillucromethyi-phenyl}{ethyl]-|2-methoxy-6- 3-oxiranytmeathoxy-phenyl)-
pyrimidin-4-yl]-amins, 2-{3-[6-{2,2-diffuorc-2-phenyl-ethylamina)-2-methoxy-pyrimidin-4-
yl]-phenyl}-2-melhyl-propionic acid, 2-{3{2-melhoxy-6-{2-[4-{5-melhyi-[1,3,4d]oxadiazol-2-
yl}-phenyl]-elhylamino}l-pyrimidin-d -y)-phenyl]-2-methyl-progionic acid, 5-{346-[2-(3,4-
difluorg-phenyl}-elhylaminc]-2-melhoxy-pyrimidin-4-yl}-phenaxymethyl)-1-clhyl-2,4-
dihydre-[1,2 4]triazol-3-one, 2-[2-NMuora-5{2-melhoxy-G-[2-{4-riflucromethoxy-pheny[)-
sthylamino}-pyrimidin-4-y}-pheny-2-melhyl-propionic acld, 2-{3-{2-melhoxy-56-
[{thiophen-3-yimelhyl}-aming]-pyrimidin-4-yl}-phenyl}-2-melhyl-propionic acid, 2-{3-6-
[{benzojb]thiophen-2-ylmethyl-aminc]-2-methyl-pyrimidin-4-yi}-phanyl)-2-methyl-
propionic acid, 1-{6-[2-(2 4-dichloro-phenyl)-ethylamina]-2-methaxy-pyrimidin-3-yi}-
piperidine-3-carboxylic acid, 1{3{6{2-{2 4-dichinre-phenyl-elhylamino]-2-methoxy-
pynmidin-4-yl}-phenyl}-cyclopenianecarboxylic acid, 3-{6-[2-(2 4-dichloro-phenyl)-
elhylamino]-2-methoxy-pyrimidin-d-yl}-benzeoic acid 2-morpholin-d-yi-elhyl esler, 3{6-{2-
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{2, 4-dichloro-phenyl-ethylaming]-2-melhoxy-pyrmidin-4-yl-benzoic acid 2-(4-
melhylpiperazin-1-yl}-ethyl aster, 346-[2-{2.4-dichloro-phenyl}-sthylamino]-2-melhoxy-
pyrimidin-4-y(}-benzoic add ethyl ester, (3{6-[22,4-dichloro-phenyl)-ethylamino]-2-
methoxy-pyrimidin-d-y[}-phenyl}-methanoi, {3'-chloro-4'{2-[6-{3-hydroxymeihyl-phenyl)-2-
methoxy-pyrimidin-4-ylamino]-ethyl}-bipheny!-3-yl}-melhanol, 2-(3-{6-[2-{2,4-dichloro-
phenyll-elhylamina]-2-methoxy-pyrimidin-4-yl}-phenyl}-2-methyl-propicnic acid methyl
esler, 4-(3{612-(2,4-dichlora-phenyl)-elhylamina]-2-methoxy-pyrimidin-4-yl}-phenyl)-
telrahydro-pyran-4-carboxylic acid, N{4-{3-{6-[2-(2.4-dichlore-phenyl)-elhylamino]-2-
msthoxy-pyrimidin-4-yl}-phenyl}-tetrahydropyran-d-carbonyil-methanesulfanamide, 4-{3-
{6-[2-(2 4-dichloro-phenyl)-ethylamina]-2-methoxy-pyrimidin-4-yl}-phenyi}-tetrahydre-
pyran-4-carboxylic acid elhyl esler, {3{6{2-(2 4-dichloro-phenyl}-elhylamino}-2-methoxy-
pyrimidin-4-y}-phenyli-diflucro-acelic elhanesullonic acid [2-{3<{6-[2-{2.4-dichloro-
phenyl)-elhylamino]-2-methoxy-pyrimidin-4-y(}-phenyl)-2,2-diflucro-acetyll-amide, (3-{6-
[2-{2,4-dichlora-phenyl}-ethylaminc]-2-methoxy-pyrimidin-4-yl}-phenyl}-diflucro-acelic
acid ethyl ester, (3-6-[2{2,4-dichloro-phenyl)-ethylamino]-2-methoxy-pyrimidin-4-yi}-
phenyll-acetonitrite, (3-{6-[2-(2 4-dichloro-phenyl}-ethylaminal-2-melhoxy-pyrimidin-4-yl}-
phenyl-difiuoro-acetonitrile, [2-(2 4-dichloro-phenyl}ethyl]-{(6-{3-[diflucro{1H-telrazol-5-
yi-methyi]-phenyll-2-melhoxypyrimidin-4-yl}-amine, 2-{3-[6-(indan-1-yiamino}-2-melhoxy-
pyrimidin-4-yl]-phenyi}-2-melhyl-propionic acid, 2{3-[6-{indan-2-ylamino)-2-methoxy-
pyrimidin-4-yl}-pheny(}-2-melhyl-prapionic acid, N-[4-{3{2-melhoxy-&-{2-(4-
triNugrormelhosy-phenyl}-ethylamino]-pyrimidin-4-yl}-phenyl)-tetrahydro-pyran-4-
carbanyll-melhanssulfonamide, 4<{3-{2-melhoxy-6-[2-{4-trifluoromethoxy-pheny()-
ethylamino]-pyrimidin-4-yl}-phenyl)-tetrahydropyran-4-carboxylic acid methyl esler, 5-{6-
[2-(2 4-dichlore-phenyl)-elhylaming]-2-methoxy-pyrimidin-4 -yi}-Lhiophene-2-carboxylic
acid, 5-{2-Methoxy-5{2-(4-lrifluoromethoxy-phenyl)-ethylaminol-pynmidin-4-y1}-2,3-
dihydro-banzofuran-2-carboxylic acid, 2-(3{6-[2+{2 4-dichlora-phenyl)}-ethytamina}-2-
melhoxy-pyrimidin-4-yl}-phenyl}-2-methyl-propicnic ackd 2,3-dihydroxy-propyl esler, 2-(2-
{&{(2,3-dihydro-benzofuran-2-yimethyl)-amina]-2-melhoy-pyrimidin-d-yl}-phenyl)-2-
melhyl-propionic acid, 2-(3-{6-[{isochroman-1-yimethyl}-aming]-2-methoxy-pyrimidin-4-yi}-
phenyll-2-melhyl-propionic acid, 2-{3-{2-mathoxy-8-[{4-methyl-3,4-dibydro-2H-
benzo[1,4]oxazin-2-yimethyl}-amino]-pyrimidin-4-yl}-phenyl}-2-methyl-propianic acid, 2-
(3-{6-[(Benzofuran-5-ylmethyl)-aminc]-2-melhoxy-pyrimidin-4-yl}-phenyl)-2-melhyl-
propionic acid, N-(6-{6-[2-(2,4-dichloro-phenyli-ethylamino]-2-methoxy-pyrimidin-4-yi}-
benzoihlazel-2-yli-acetamide, elhanesulionic acid [2-(34{6-]2-(2 4-dichloro-phanyl)-
glhylaming]-2-methoxy-pyrimidin-4-yl}-pheny()-2-methyl-propionyl]-amida, N-[2-{3-{6-[2-
{2, 4-dichloro-phenyl)-elhylamino]-2-methoxy-pyrimidin-4-yl}-phenyl)-2-methylpropionyl)-
C-phenyl-methanesulfonamide, 2-(3-{B-{2-(2,4-dichloro-phenylrelhylamina]-2-melhoxy-
pyrimidin-4-y|-phenyl)-2-melhyl-1-marpholin-4-yl-propan-1-one, 2-(3-{6-{2-(2,4-dichloro-
phenyl)-elhylamina]-2-methoxy-pyrimidin-4-yl}-phenyl)-N-{felrahydropyran-4-yl}-
isobulyramide, 2-(3-4{6-[2-{2,4-dichloro-phenyl}-elthylaming|-2-melhoxy-pyrimidin-4-yl}-
phenyl)-N-{1H-lelrazal-5-yl}-'zobutyramide, 1-{6-[2-{2,4-dichloro-phenyl)-sthylamingo]-2-
methoxy-pyrimidin-4-yl-piperidine-4-carboxylic acid, 2-(2-chloro-346-[2-{2 4-dichlore-
phenyl}-ethylamino}-2-melhosxy-pyrimidin-d-yl}-phenyl)-propan-2-ol, 2-(3-{6-}2-(2 4-
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dichloro-pheny()-elhylamina]-2-methoxy-pyrirmidin-4-yl- -Muorc-phenyl}-2-methyi-
propignic acid, or or an N-oxide thereol, or an ester prodrug thereof, ora
phamaceulically accaptable salt, hydrals, or solvate thersof.

The compound or the pharmaceufically acceplable salt according le ¢laim 1, which is: 3-
{€{2-(3-fluoro-4-melhoxy-phenyl}-elhylaminal-2-methoscy-pyrimidin-4-y[-benzonitrile; [6-
{3-amino-phenyl)-2-melhoxy-pyrimidin-4-yIH2-{4-methoxy-phenytj-sthylJamine; 3- {2-
methoxy-6{2-{4-melhoxy-phenyl}-ethylamino]-pyrimidin-d-yl}--benzenesulfonamida; 3{2-
methoxy-6-{2-(4-melhaxy-phenyl}-elhylamino}-pyrimidin-<4-yi-N-methyl-
benzenesulfonamide; N-elhyl-3-{2-melhoxy-6-[2-(4-melhoxy-phenyl)-elhylamino]-
pyrimidin-4-y[}-benzenesulfonamide; N-methexycarbonyl-3-{2-melhoxy-6-{2-(4-methoxy-
phenyl)-ethylamino]-pyrimidin-4-yl}-benzenesulfonamide; 6-{3-aminc-phenyl)-2-mathoxy-
pyrimidin-4-yl]-[2-(4-Irilluoromethoxy-phenyl}-ethyl]-amine; N-(3{2-melhoxy 6{2-(4-
trifluoremelhoxy-phenyli-ethylamino]-pyrimidin-4-yi}-phenyl}-acetamide; N-(3-{2-methoxy-
62-{4-melhoxy-phenyl}-ethylamino]-pyrimidin-4-y}-phenyl)-acstamide; (3-{2-melhoxy-6-
[2-(4-methoxy-phenyl}-ethylaminc]-pyrimidin-4-yl}-phenyl}-carbamic acid elhyl ester; 3-(6-
[2-{2,4-difluaro-phenyf)-ethylamino]-2-methoxy-pyrimidin-4-yl-benzoic acid; 5-{2-
methaxy-6-[2-(4-melhoxy-phenyl)-sthylamino]-pyrimidin-4-yl}-hiophsane-2-carboxylic acid
trifluorcacelate, S42-melhoxy-5-[2-{4-methoxy-phenyl}-ethylamino]-pyrimidin-4-yI-
Ihiophene-2-carbaldehyde; 4-{2-methoxy-6-[2-(4-methcxy-phenyl)-ethylaminal-pyrimidin-
4-ylFlhiophene-2-carhaldehyde; [6-{3,5-dimethyl-isoxazol-4-yl)-2-melhoxy-pyrimidin-4-yl]-
[2-{4-methoxy-phenyl)-elhyl]-amine; [2-methomey-6-{5-methyl-lhiophen-2-y])-pyrimidin-4-
yIHZ-{4-methoxy-phenyl}-ethyl]-amineg; [2-(4-methoxy-phenyl}-ethyl]-[2-meathoxy-6{1H-
pyrazal-4-yl)-pyrimidin-4-yl]-amine; (6-isoquinalin-5-y-2-mathoxy-pyrimidin-4-y[)-[2-(4-
methoxy-phenyl)-elhyll-amine; (5-{2-methaxy-6-[2-{4-methoxy-phenyl)-ethylaminc]-
pyrimidin-4-y[Hhiophen-2-yl}-methancl; {3-{2-methoxy-6-{2-{4-methoxy-phenyl}-
elhylaminc]-pyrimidin-4-y}-thiophen-2-yl}-melhanol; {3-{2-methoxy-6-[2-{4-melhoxy-
phenyl)-elhylaminc]-pyrimidin-4-yl}-phenyf-methanc!; (3{6-{2{2-chloro-5-flucro-phenyl-
ethylamino]-2-methoxy-pyrimidin-4-yl}-phenyl)-methanol; [2-{4-methoxy-pheny|}-athyl]-(2-
methoxy-6-quinolin-6-y-pyrimidin-4-yl}-amine; [2-{4-melhoxy-phenyl-ethyl]-{2-methoxy-
B-quinolin-2-yl-pyrimidin-4-yl)-amine; [6-(1H-indol-5-yl)-2-methoxy-pyrimidin-d-ylH2-{4-
methoxy-phenyl)-ethylj-amine; N-(2{2-melhoxy-6-[2-{4-methoxy-phenyl-elhylaming]-
pyrimidin-4-yl}-phenyl}-melhanesvifonamide; 4-{2-methoxy-6-12-{4-methoxy-phenyl)-
ethylamino]-pyrimidin-4-y}-benzamids; [2-melhoxy-6-(1-melhyl-1H-indol-5-yl}-pyrimidin-
4-yiH2-{4-melhoxy-phenyl}-ethyi]-amine; (6-benzo[bihicphen-2-yl-2-melhoxy-pyrimidin-
4-ylH2-{4-melhoxy-phenyl)-elhyl]-amine; 1-{4<{2-melhaxy-6-[2-(4-maihoxy-phenyi)-
elhylamino]-pyrimidin-4-yl}-phenyl)-elhancne; [6-{3-methanesulfonyl-phenyl)-2-methosxy-
pyrimidin-4-yl}-{2-{4-methoxy-phenyl)-ethyll-amine; [6-{2,3-dihydre-benzafuran-5-yl)-2-
methoxy-pyrimidin-4-y|}-H2-{4-methoxy-phenyl}-elhyll-aming; [2-melhoxy-6-{4-morphalin-
4-yi-phenyl)-pyrimidin-4-y[H2-(4-melhoxy-phenyl)-ethyl]-amine; [6-(4-dimelhylamino-
phenyl)-2-methoxy-pyrimidin-4-yl-{2-{4-melhoxy-phenyl)-ethyl]-amine; 2 2'-dimethoxy-
N*6*, N “6'-bis-[2-{4-melhoxy-phenyl)-ethyl]-[4,4'|bipyrimidiny]-6 6'-diamine; [2-methoxy-6-
{5-cxazal-5-yi-lhinphen-2-yl)-pyrimidin-4-yi}-[2{4-melhoxy-pheny)-ethyl}-amine; 2-
methoxy-6-{3-oxazol-5-yl-phenyl}-pyrirmidin-4-y[-[2-{4-methoxy-phenyl}-elhyl]-amine; [5-
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(5-diftucremelhyl-thiophen-2-yl)-2-methoxy-pyrimigdin-d -ylj-{2-(4-methaxy-phenyl)-ethyl)-
amine; [2-{4-melhoxy-phenyl)-ethyl]-{2-methoxy-B-(5-pyrrolidin-1-yimelhyl-lniophen-2-yl)-
pyrimidin-4-yllamine; 6-{4-flucro-3-[{2-melhoxy-ethylamins)-methyl]-phenyl}-2-methoxy-
pyrimidin-4-yl)-[2-(4-methoxyphenyli-elhyll-amine hydrochloride; 4-[2-(3-{2-methoxy-&-[2-
{4-melhoxy-phanylj-eihylamino]-pyrimidin-4-yl}-benzyfamino}-ethyl]-phanal hydrochloride;
N-(2-fluaro-5-42-methoxy-6-[2-{4-methoxy-phenyl)-ethylamino]-pyrmidin-4-yI}-benzyl}-
N',N'-dimethyl-ethane-1,2-diamine hydrochloride, [B-(1H-benzoimidazol-5-y()-2-melhoxy-
pyrimidin-4-yl|-[2-(4-methoxy-phenyl)-elhyll-amine; [8-{1H-benzotriazol-5-yl)-2-methoxy-
pyrimidin-4-yl]-[2-{4-methoxy-phenyl)-slhylj-amine; B{2-methoxy-6-[2-(4-melhoxy-
phenyl)-slhylamino]-pyrimidin-4-yl}-3H-benzooxazol-2-one; 3-{2-methoxy-6-[2-(4-
methoxy-phenyl)-ethylamino]-pyrimidin-4-yl}-phencl hydrochloride; 3-{6-[2+{2,4-dichlorc-
phenyl)-sthylaming]-2-melhoxy-pyrimidin-4-yl}-benzoic acid; 3-{&{2-{2-chloro-6-luoro-
phenyl)-ethylaming]-2-methoxy-pyrimidin-4-yl}benzeic acid hydrochioride; 2-(3{6-[2{2,4-
dichlaro-phenyi)-ethylamino]-2-methoxy-pyrimidin-4-yl}-phenyl)-2-methyl-propionic acid
hydrochloride; [2-(3 4-dimethcxy-phenyl)-elhyl]-[6-(3,4-dimathoxy-phenyl)-2-isopropoxy-
pyrimidin-d-y(]-amine; [6-{3,4-dimethoxy-phenyl}-2-elhoxy-pyrmidin-4-y{-2-(3 4-
dimsthoxy-phenyl}-ethyll-amine; 2-{luora-5-{2-melhoxy-6-[2-{4-melhoy-phenyl)-
elhiylamina]-pyrimidin-4-yl}-benzoic acid; 3-{6-[2-{2-chloro-8-flucro-phenylj-elhylamina]-2-
melhogy-pyrimidin-4-yll-benzaic acid; 2-melhoxy-5-{2-methoxy-8-{2-(4-melhoxy-phenyl)-
elhylaminolpyrimidin-4-y-benzoic add; [2-metlhoxy-6-{1-oxy-pyridin-3-yl)-pyrimidin-4-yi]l.
[2-{4-methoxy-phenylj-ethyl]l-aming; [2<2,2-difluore-benzo[1,3]dioxol-5-yl)-ethyl]-[2-
methoxy-6-{ 1-oxy-pyridin-3-yl}-pyrimidin-4-yl-amine; 2-(3-{2-melhoxy-5-[2-{4-melhoxy-
phenyl)-ethylamino]-pyrimidin--yll-phenoxy)-2-methyl-propionic acid elhyl esler; {3-{2-
melhowy-6-[2-(4-methaxy-phenyl}-<thylaming]-pyrimidin-4-yl}-phenoxy}-acetic acid melhyl
ester; (3-{6-]2-(2,4-dichloro-phenyl)-sthylaming]-2-methmoy-pyrimidin-4-yl}-phenoxy)-
acelic acid methyl esler; (5{6-[2-{2-chlora-6-flucro-phenyl)-elhylaming]-2-methoxy-
pyrimidin-4-y[-2-oxo-2H-pyridin-1-yl)-acetic acid methyl ester; {3-{6-{2-(2.4-dichloro-
phenyll-elhylamina]-2-methoxy-pyrimidin-4-yl-phenoxy)-acetonifrile; (3-{6-2-(2-chloro-6-
flucro-phenyl}-elhylamino]-2-methoxy-pyrimidin-4-yl}-phenoxy)-acetonitrile;, 2-(3-{2-
methoxy-5-[2-{4-melhoxy-phenyl)-ethylaminc]-pyrimidin-4-yl}-phenoxy}-2-meihyl-
propionic acid; (3-{2-methoxy-6-[2-{4-methoxy-phenyli-elthylamino]-pyrimidin-4-yl}-
phenoiy}-acetic acid; (546-[2-(2-chloro-6-lusro-phenyl)-ethylaminoj-2-methoxy-
pyrimidin-4-yl}-2-ox0-2H-pyridin-1-yl}-acelic acid; 2(3-{6{2(2 4-dichlcra-phenyl}-
ethylaming]-2-melhoxy-pyrimidin-4-yl-phenoxy)-2-melhyl-propionic acid; 2-chloro-5-{2-
methoxy-6-[2-(4-melhoxy-phenyl)-ethylamino)-pyrimidin-4-yl}-banzoic acid hydrochloride
salt: [2-(4-methoxy-phenyl)-elhylH2-melhoxy-8-[3-{ 1H-tefrazal-5-yi)-phenyl]-pyrimidin-4-
yll-aming: [2-{4-methoxy-phenyl)-ethyl]H2-mathoxy-5-[3-(1H-tabazol-5-yimelhyl}-phenyl}-
pyrimidin-4-y[}-amine hydrochloride; {2-melhoxy-6-[4-methoxy-3-(1H-tetrazol-5-yl}-
phenyl]-pyrimidin-d-y/}-[2-{4-methoxy-phenyl}-elhyl]-amine; N-(3-{2-methoxy-5-{2-(4-
methoxy-phenyl)-slhylaming]-pyrimidin-4-yl}-benzoyl}-melhanesulfonamide; 3-{6-[2-{3,4-
dimethoxy-phenylj-ethylaming]-2-melhoxy-pyrimidin-4-yl-N-{2-pymolidin-1-yl-elhyl)-
banzamide; 2-Nuoro-5-42-melhoxy-6-{2-{4-methoxy-phenyl)-sthylamino]-pyrimidin-4-yi}-
benzaldehyde oxime; 3-{2-melhoxy-6-[2-{4-melhoxy-phenylethylaminc]-pyrimidin-4-yl}-
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benzaldehyde oxime; 2-methoxy-S-{2-mathoxy-6-[2-{4-methoxy-phenyl-ethylamino]-
pyrimidin-d-yl}-benzaldehyde axime; 3{2-methoiy-6-[2-{4-melhoiy-phenyll-elhylaming]-
pyrimidin-4-yl}-thiophene-2-carbaldehyde oxime; 14{5-{2-mathoxy-65-2-(4-methoxy-
phenyl}-ethylamino}-pyrimidin-4-yl}-thiophen-2-yl)-elhanone oxime; 5-{2-methoxy-6-{2-(4-
melhoxy-phenyl}-ethylamina]-pyrimidin-4-y/Hhiophene-2-carbaldehyde oxime; [6-(3
aminomethyl- -Aucro-phenyl)-2-mathoxy-pyrimidin-4-yl]-[2-{4-methoxy-phe nylj-ethyl}-
amine hydrochloride; N-{2-Fluoro-5-{2-msthaxy-6-[2-{4-methoxy-phenyl-ethylaminc]-
pyrimidin-d-y}-benzyl)-2-methoxy-acetamide hydrochloride; [2-methoxy-8-{3-methoxy-
phenyl}-pyhmidin-4-yi]-[2-{4-melhoxy-phenylj-2-methy-propyll-amineg; 5-{6-[2-{2-chloro-5-
fluoro-phenyl)-elhylaming]-2-melhoxy-pyrimidin-d -yll-1H-pyridin-2-cne; 5{6-[2-(2-chloro-
&-NMuoro-phenyl}-ethylamino]-2-methoxy-pyrimidin-4-yl-1-{5-0x0-4,5-dihydre-

1,3 4)oxadiazol-2-yimethy))-1H-pyridin-2-one; 3{346-[2-(2,4-dichlora-phenyl)-
ethylamino]-2-methoxy-pyrimldin-4-yl-phenayrmethyl)-4H-[1.2 4]oxadlazol-5-ona
hydrachloride; 3-{348-[2-{2-chlorc-6-fluoro-phenyl)-elhylamino]-2-melhoxy-pyrimidin-4-
yl}-benzyl}-4H-[1,2 4loxadiazol-5-one hydrechloride; 3-{3{5-{2-(2<chlor-G-lucro-phenyl)-
elhylamingi-2-melhoxy-pyrimidin-4-yl}-phenoxymelhyl)-4H{1,2,4]oxadiazol-5-one
hydrochlaride; 3{2-methoxy-6{2-{4-methoxy-pheny|)}-sthylamino}-pyrimidin-d-y/}-benzoic
acid; 3-{2-methoxy-6-2-{4-triflucromethoxy-phenyl)-ethylamino]-pyimidin-4-yl}-banzolc
acid; [2-[3.4-dimelhoxy-phenyl)-elhyl]-(2-melhoxy-6-thiophen-2-yl-pyrimidin-4-yl}amine;
[2-(2.4-dimelhoxy-phenyl)-elhyl]-{5-furan-2-y-2-methoxy-pyrimidin-4-yl}-amine; (6-
biphenyl-4-yl-2-melhoxy-pyrimidin-d-yl}-[2-(3 4 -dimethoxy-phenyl}-sthyl]-amine; 3{6]2-
{4-luorc-phenyl)-sthylamina]-2-methoxy-pyrimidin-d-yl}-benzoic acid hydrochloride; 3-{2-
methcixy-6-[2-(4-methoxy-phanyli-ethylamino]-pyrimidin-4-yl-benzamide; 1-{3{2-
melhoxy-6-12-{4-melhoxy-phenyl)-slthyiamino}-pyrimidin-4-yl}-phenyl-ethanone; 3{6-[2-
(2 A-dichloro-pheny()-elhyiaminc]-2-methoxy-pyrimidin-4 -yi}-phenol hydrochloride; 2-
Mucro-542-melhoxy-6-|2-{4-meathoxy-phenyl)-ethylamino]-pyrimidin-4-yl-benzaldehyde;
3-{6-[2-(3,4-dimelhoxy-phenyl)-ethylamino]l-2-melhoxy-pyrimidin-4-yl-henzoic acid; 34{2-
methoxy-6-[2-(4-methoxy-phenyl}-elhylamino]-pyrimidin-d-yi}-lhicphens-2-carbaldehyde;
1-(5-{2-melhoxy-6-[2-(4-melhoxy-phenyl}-ethylamino]-pyrimidin-4-yl}-thiophen-2-yl}-
elhanone; 3{6-[2-{4-chlorophenyl}-ethylamina]-2-methoxy-pyrimidin-4-yl}-benzoic acid
hydrochlaride; [2-methoxy-6-(6-melhoy-pyridin-3-yI-pydmidin-d-yl]-[2-(4-melhoxy-
phenyl)-ethyl]-aming; 3-{2-melhoxy-6-[2-{4-methwy-phenyl}-ethylaminol]-pyrimidin-4-yl -
rhenpl; 3H6{2-{2,4-dichlero-phenyl}-ethylamino]-2-methoxy-pyrimidin-{-yl-phenol; [2-{4-
methoxy-phenyl)-ethyl]<{2-meathoxy-G-pyridin-d-yl-pyrimidin-d-yl)-amine; 2-{2-methoxy-6-
[2-(4-methoxy-phenyl}-ethylamino]-pyrimidin-4-y{}-phencl; {3{2-melhaxy-6-[2-(4-
methoxy-phenyl-ethylamino]-pyrimidin-d-yl}-ohenyl}-acetonilrle; 3-{2-melhoxy-6-2-{4-
methoxy-phanyl)-elhyiaminc]-pyrimidin-d-yl}-benzonirile, 34{2-melhoxy-6-[2-{4-melhoxy-
phenyl)-elhylamino}-pyrimidin-4-yl}-benzaldehyde; 3{5-{2{2-chlorc-6-flucre-phenyl)-
elhylamino}-2-methoxy-pyrimidin-4-yi}-benzaldehyde: 3{6-]2-(2 4-dichlors-phanyl}-
ethylamino]-2-melhoxy-pyrimidin-4-yl}-benzoic acid; [2-mathogy-G-(pyridin-3-y)-pyrimidin-
4-yi{2-{4-melhoxy-phenyl}-ethyllaming; Z-melhoxy-5{2-melhoxy-G-[2-{4-melhoxy-
phenyl}-ethylaminc]-pyrimidin--yl}-benzaldehyde; 2-chloro-5{2-methoxy-6-2-{4-
melhoxy-phenylethylamine]-pyrimidin-4-yi}-benzoic acid ethyl ester; {2-melhoxy-6-{3-(3-
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methyl{1,2 4]Joxadizzol-5-yl)-phenyl}-pyrimidin-4-yH2-{4-methoxy-phenyl}-elhyl)-aming;
{2-methoxy-6-{3-(5-melhyl-2H-[1,2,4lriazol-3-yl}-phenyl]-pyrmidin-d-y}-[2-(4-methoxy-
phenyl-ethyll-amine; (2-methoxy-6-[3-{3-methyl-isoxazol-S-yl}-phenyl]-pyrimidin-d-yl}-2-
{4-methoxy-phenyll-ethyll-amine; {2-methoxy-6{3-{5-melhyl-2H-pyrazol-3-yi}-phenyl]-
pyrimidin-4d-yIH2-{4-melhoxy-phenyl)-ethyll-amineg; [2-{3-Nucro-4-methoxy-phenyl)-ethyl]-
{2-methoxy-5-[3-(2H-tetrazol-5-y|)-phenyl]-pyrimidin-4-yl-amine; 1-ethyl-3-{3-{2-melhoxy-
B{2-{4-methoxy-phenyl)-ethylamina]-pyrimidin-4-yl}-phenyl}-urea; 2-{3-{&-[2-(2 4-dichloro-
phenyl)-sthylamino]-2-methoxy-pyrimidin<-y[}-phenoxy)-2-methyl-propionic acid ethyl
ester: [2-{4-chloro-phenyl)-1-methyl-ethyl]-[6-(3,4-dimethoxy-phenyl)-2-methoxy-
pyrimidin-4-yl]-amina; [2-meathoiy-6-(3-methoxy-phenyl)-pyrimidin-4-yl]-[2-{4-nilro-
phenyl}ethyll-amine; [2-methoxy-6-(3-methoxy-phenyl)-pyrimidin-d-yl}-[2-(4-
friffuoromethaxy-phenyl}-cthyll-amins; [2-{2-chloro-&-NMucro-phenyl)-sthyl- 2-metho:xy-6-
{3-methoxy-pheny!)-pyrimidin-d-yl]-amine hydrochloride; [2-melhoxy-6-(3-methoxy-
pheny()-pyrimidin-4-yl]-(2-thicphen-2-yl-ethyl)-amine hydrochloride; 3{2-[2-mathoxy-6-{3-
methoxy-phenyl}-pyrimidin-d-ylamnol-elthyl}-1H-indol-5-ol; [2-(8-melhoxy-1H-indal-3-y1)-
ethyl]{2-melhoxy-6-{3-methoxy-phenyl)-pyrimidin-d-yil-amine hydrochloride; [2-(5-
methoxy-1H-indol-3-yl}-elhylj-[2-mathoxy-6-{3-melhoxy-phenyl}-pyrimidin-4-y(]-amine
hydrachloride; [2-methoxy-8-(3-methoxy-phenyl)-pyrimidin-d-yl]-{2-pyridin-2-yl-ethyl}-
amine hydrachloride; [2-{4-amino-phenyl-ethyl]-[2-melhoxy-5-{3-melhoxy-phenyl}-
pyrimidin-4-yl]-amine hydrochlonde; (4-meihoxy-benzyl}-{2-methoxy-&-(3-melhoxy-
phenyl)-pyrimidin-4-ylj-amine hydrochloride; [2-melhoxy-8-{3-methoxy-phenyl}-pyrimidin-
4-y-{3-phenyl-propyl)l-amine hydrochloride; [2<{1H-midazol-4-yl}elhyl]{2-methoxy-6-(3-
methoxy-phenyl-pyrimidin-d-yl]-amine; (25)-2-[2-melhoxy-&-(3-methouxy-phenyl)-
pyrmidin-4-ylamina]-3-(4-methoxy-phenyl}propionic acid; [2-methoxy-6-{3-melhoxy-
phenyl}-pyrimidind-ylH2-{4-melhoxy-phenyl)-ethyll-amine,; [2-methoxy-6-{5-methyl-
[1,3,4)oxadiazol-2-yl)-pyrimidin-4-yI}-H{2-{4-melhoxy-phenylethyl]-amins; (2-methoxy-5-
oxazol-9-yl-pyrimidin-d-yl)-[2-{4-melhoxy-phenyl}-ethyl]-amina; 3{6-[2-{Z 2-difluoro-
benra] 1, 3]dioxe]-5-yii-ethylamino]-2-mathoxy-pyrimidin-4-yI}-benzoic acid; [2-(2,2-
difluaro-banzo[1,3]dioxol-5-yl}-elhyl]-{2-mathoxy-6-pyridin-3-yl-pyrimidin-4-yl}-amine
hydrochloride; N-{3-{&{2-{4-diflvoromethoxy-phenyl)-elhylamine]-2-methoxy-pyrimidin-1-
ylFphenyl)-acelamide hydrochloride; f2-{4difuorornelhoxy-phenyl)-ethyl]-[5-{3-
melhanesulfonyl-phenyl)-2-methoxy-pyrimidin-4-yll-amine hydrochlonde; 3- {8{2-{2-
chlarp-6-NMuare-phenyl}-athylamino]-2-melhoxy-pyrimidind-yl-phenal; 2-{3-{5{2-{2 4-
dichloro-phenyly)-lhylamino]-2-methoxy-pyrimidin-4-yl}-phenyl}-propionic acid
hydrochloride; 2-(34{6-2-(2.4-dichloro-phenyl)-elhylamina]-2-methoxy-pyrimidin-4-yl}-
phenyl}-2-methyl-propionic: acid; 2-{3{6-[2-{2,4-dichlorc-phanyl}-athylamino]-2-methoxy-
pyrimidin-4-yl}-phenyl)-2-methyl-propionic acid 1-ethoxycarbonyloxy-elhyl esler
hydrochlonde; 2-[3-{6-[2-{2 4-dichlorc-pheny))-eihylaming]-2-melhoxy-pyrimidin-d-y(}-
phenyl-2-methyl-propionic acid 2-dimelhylamino-ethyl ester dihydrochloride; (5{&-{2-(2-
fluoro-4-trifluaromelhyl-phenyli-slhylamino]-2-methoxy-pyrimidin-4-yi}-1H-indol-3-y)-
acstic acid; [6-(1H-indol-5-yl)-2-methoxy-pyrimidin-4-y|j{2-{4-meathoxy-phenyl}-ethyl]-
amrmonium tiflucroacetate; [6-1H-indazol-&-yl}-2-melhoxy-pyamidin-gd-yIH2-{4-meihoxy-
phenyl)-elhyll-amine; 3{6-[2-(2 6-dichlorc-phenyl)-elhylamino]-2-methoxy-pyrimidin-4-yl}-
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benzoic acld; [2-{4-melhoxy-phenyl}-elhyl]{2-melhog-6-{3-{1H-letrazol-5-yI}-phenyl}
pyrimidin-4-yl}-amine, sodium salt; Z-melhoxy-5-{2-melhoxy-6-[2-{4-melhoxy-phenyl}-
elhylamino]-pyrimidin-d-yl}-benzonitrile; (3-{6-[2-(2-chioro-S5-flucro-phenyll-elhylaming]-2-
melhoxy-pyrimidin-d-yl}-benzyloxyFacelic acid; sodium; 2-(348-[2-(2 A-dichlcro-phenyl)-
ethylamino]-2-methoxy-pyrimidin-4-yl}-phenyl}-2-methyipropionate; (3-6-[2-(2 4-dichloro-
phenyl}-ethylamino]-2-methoxy-pyrimidin-d-yl}henzoylamino)-acelis acid ethyl ester; {3-
{B-[2-{2.4-dichloro-phenyl}-ethylamine} 2 methoxy-pyrimidin-4-ylH-benzoylamine)-acetic
acld; elhylcarbamis acd 2{6{2-(2 4-dichloro-phenyl)-elhylaming]-2-melhtgr-pyrimidin-
4-yl}-phenyl ester; 542-methoxy-5{2-{4-methoxy-phenyl)<thylaminc]-pyrimidirmd-yl}-
thiophene-2-carboxylic acid; 5-{2-methoxy-8-[2-{4-methoxy-phenyl}=thylamino]-
pyrimidin-d-yl}-hiophens-2-carboxylic acid methylamide triflucroacelate, [2-Methoxy-6-{2-
relhoy-benzylowxy)-pynmidin-d-y[H2-(4-melhoxy-phenyl}-ethyl]-amine hydrochloride, [2-
(2 Adichloro-phenyl}-ethyl-{2-methyl-6-{3-{ 1-melhyl-1-{ 1H-lelrazal-5-yl}-ethyl]l-phenyl}-
pyrimidin-4-yl}-amine hydrochlorde, {3{6-[2-{3,4-dimethoxy-phenyl)-ethylamino]-2-
melhoxy-pyrimidin-4-yloxy}-benzoic acid melhyl esler, N{2-{346-[2-{2-flucro-4-
trifiuoremethyl-phenyl)-elhylamino]-2-methoxy-pyimidin-d-yl}-phenyl)-ethyl]-2-methoxy-
acetamide, N-[2-{3-(B-[2-{2-Nuoro-4-trilluoromelhyl-phenyl)-ethylamino]-2-meihoxy-
pyrimidin-4-yi}-pheny)-elhyl]-acelamide hydrochlaride, [2-[2-lluoro-4-Influsromeathyl-
pheny)-elhyl]-H{2-methoxy-5-{ 3-oxiranylmethoxy-phenyl)-pyrimidin-yl}-amine, 2-{3-[6-
(2, 2-diflucro-2-phenyl-ethylaminc)-2-methoxy-pyrimidin-4-yl]-phenyl}-2-methyl-propicnic
acid, 2-[3-(2-methoxy-&5-{2{4-{5-melhyl-[1,3,4]oxadiazol-2-yl}-phenyl]-elhylaminc}-
pyrmidir-4-yl}-phanyl]-2-melhyl-propianic acid, 5-(3-{6-[2-(3,4-dilluoro-phenyl)-
elhylaming]-2-melhoxy-pyrimidind-y}phencxymethyl)-1-ethyl-2,4-dihydre-[1,2, A iifazal-
3-one, 2-{2-flucro-5-42-methoxy-6-{2-{4-trflucromethoxy-phenyl)-ethylamino]-pyrimidin-4-
¥1}-phanyl)-2-mathyl-propionic acid, 2-{3-[2-methoxy-6{(lhiophen-3-yimethyl)-amino]-
pyrimidin-4-yl}-phenyl)-2-methylpropionic acid, 2-(2-{6-[{benzo[b]ihiophen-2-yimelhyl)-
amino]-2-methyl-pyrimidin-4-yl[}-phenyl)-2-melhy-propionic acid, 1{&[2-(2,4-dichlorc-
phenyl)-=ihylamino}-2-methoxy-pyrimidin-3-yl-pipsridine-3-carboxylic acid, 1-{3-{&-[2-

(2 4-dichloro-phenylethylamino]-2-methoxy-pyimidin-4-yl}-phenyl-
cyclopenianecarpoxylic add hydrochlende, 3-{6-[2-(2,4-dichloro-phenyl}elhylamino]-2-
melhoxy-pyrimidin-4-yll-benzoic acid 2-morpholin-g-yl-ethyl esler, 34&-[2-(2 4-dichloro-
phenyl)-elhylaminc]-2-methoxy-pyrimidin-d-yl}-benzoic acid 2-{4-melhylpiperazin-1-yl)-
elhyl ester, 3-{6-[2-(2 4-dichloro-phenyl}-elhylamino]-2-methoxy-pyrimidin-4-yI}-benzoic
acid elhy! ester, (3-{6-[2-(2 4-dichlgro-phenyl}-ethylaminol2-methoxy-pyrimidingd-yi}-
pheny)-methanol, {3-chloro-4'{2-16-{3-hydrexgmethyl-phenyl)-2-melhoxy-pyrimidin--
ylamino]-ethyl}-biphanyl-3-y1)-methanol, 2-(3-{6-{2-(2 4-dichlors-phenyl)-ethylamino]-2-
methoxy-pyrimidin-4-ylphenyll-2-methyl-propionic acid methyl sster, 4-(3{6-[2-(2 4-
dichlora-phenyl)-ethylamino]-2-melhoxy-pyrimidin-d-yl}-phenyl-letrahydro-pyran-4-
carboxylic acid, . N-{4-(3{&-[2-{2,4-dichlora-phenyl)-elhylamino]-2-melhoxy-pyrimidin-4-
yi}-phenyl)-lefrahydropyran-{carbenyl}-melhanesulfonamids, 4-{3-{6-[2-(2 4-dichloro-
phenyl-ethylaming]-2-methoxy-pyrimidin-4-yl}-phenyl)-tetrahydro-pyran-4-carboxylic acid
ethyl ester, (346-[2-(2 4-dichlaro-phenyl}-ethylamino]-2-melhoxy-pyrimidind-yl-phenyl-
difluoro-acalic acid, elhanesulfonic acid; [2-{3-[6-[2-{2 4-dichloro-phenylj-elhylamina]-2-
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methaxy-pyrimidin-4-yl}-phenyl}-2, 2-difluoro-acslylj-amide, (3-6-[2-(2,4-dichlaro-phenyl}-
elhylamina]-2-methoxy-pyrimidin-<4-yl-phenyl)-diflucro-acetic acid ethyl ester, (3-{6-[2-

{2 4-dichloro-phenylj-elhylamino]-2-methoxy-pyrimidin<4-yll-phenyl}acelanitrile, (3-{6-[2-
{2 4-dichloro-phenyl)-sthylamino]-2-methoxy-pyrimidin-4-yll-phenyl)-difluoro-acetonitrile,
{2-(2,4-dichlorg-phenyl}-elhyl]-{6-{3-[difluore-{ 1H-letrazol-5-y|}-methyll-phenyl}-2-
methoxypyrimidin-4-yli-aming, 2-{3-[5-{Indan-1-ylamino)-2-methoxy-pyrimidind-yl}-
phenyl}-2-methyi-propionic acid, 2-{3-[6-{ndan-2-ylamino}-2-methoxy-pyrimidin-4-yl}-
phenyl}-2-methyl-propionic acid, N-[4-{3-{2-Metlhoxy-6-[2-(4-lriflucromethoxy-phenyl)-
elhylamino}-pyrimidin-4-yl}-phenyl}-tetrahydro-pyran-4-carbonyl]-melhanesulfonamide, 4-
{3-{2-Melhoxy-6-[2-(4-lrifluoromelhoxy-phenyl}-ethylamina]-pyrimidin-4-yll-phenyl}-
tetrahydropyran-4-carboxylic acid methyl ester, 5-{8-[2-(2,4-dichloro-phenyl)-elhylaminc]-
2-methoxy-pyrimidin-4-y(}-thiophene-2-carboxylic add, 5-{2-Methoxy-6-[2-(4-
triflusromethoxy-phenyl)-ethylamino}-pyrimidin-4-yi}-2, 3-dihydro-benzofuran-2-carboxylic
acid hydrochloride, 2{3{&6{2-{2 4-dichloro-phenyl}-ethylaminol-2-methoxy-pyrimidin-d-
yl}-phenyl}-2-melhyl-propionic acid 2,3-dihydroxy-propyl ester, 2-{3-{6-[(2,3-dihydro-
banzofuran-2-yimethyl}-amino]-2-melhoxy-pyrimidin-d-yl}-phenyl}-2-melhyk-proponic
acid, 2-{3{8-[{iscchroman-1-yimelhyl)-amino]-2-methoxy-pyrimidin-4-yl}-phenyl}-2-
methyl-propionic acid, 2-{34{2-methoxy-6-[(4-methy!-3,4-dihydro-2H-benzo[1,4]oxazin-2-
yimelhyl}-amino]-pyrimidin-d-yl}-phenyl}-2-methyl-propionic acid, 2-(3-{6-[(benzofuran-5-
yimelhyl}-amino]-2-meathoxy-pyrimidin-4-yl-phenyl)-2-melhyl-propionic acid, N-(6-{6-{2-
(2.4-dichlorc-phenyl)-<thylamino]-2-melhoxy-pyrimidin-4-yl-benzothiszal-2-yl)-
acelamide, ethanesulfonic acid [2-(3{6-{2-(2.4-dichloro-phenyl)-elhylamino]-2-methoxy-
pyrimidin-4-yl}-phenyl}-2-methyl-propionyl]-amide, N-{2-{3{6{2-{2,4-dichloro-phenyl)-
elhylamino}-2-melhoxy-pyrimidin-4-y[}-phenyl)-2-methylpropiony(]-C-phenyl-
methanesulfonamide, 2-(34{6{2-{2 4-dichloro-phenyl}-cthylaming)-2-melhoxy-pyrimidin-4-
yl}-phenyl)-2-meihyl-1-morpholin<4-yl-propan-1-one, 2-(2-{6-[2-(2,4-dichlorc-phenyl)-
ethylarnino]-2-methoxy-pyrimidin<4-yl-phenyl}-N-{lelrahydropyran-4-yl}-isobutyramide, 2-
(3-{5-2-{2,4-dichloro-phenyl)-ethylaminc]-2-methoxy-pyrimidin-4-yl}-phenyl-N-{ 1H-
tetrazol-5-yl)-iscbutyramide, 1{8{2-(2,4-dichloro-phenyl}-elhylamino]-2-methoxy-
pyrimidin-4-y{}-piperidine-4carboxylic agid, 2-{2-chloro-5-{8-[2-{2,4-dichloro-phenyl)-
elhylamina]-2-mathoxy-pyrimidin4-yl}l-phenyl}-propan-2-ol, or 2-{3-{6-[2-(2,4-dichloro-
phenyl)-elhylamine]-2-methoxy-pyrimidin-4-y|}-4-Nuoro-phenyl}-2-methyl-propionic acid
hydrochloride.

The compound or lhe pharmaceulically acceptable salf according 1o claim 1, which is: N-
methoxycarbonyl-3-{2-methoxy-6-[2-{4-melhoxy-phenyl}-athylaminc]-pyrimidin-4-yl}-
henzenesulfonamide; 3-{6-[2-({2,4-dilluaro-phenyli-elhylaming]-2-methoxy-pyrimidin-4-yl}-
benzoic acid; 542-melhoy-6-[2-(4-methoxy-pheny)-ethylamino]-pyrmidin-4-yl}-
thisphene-2-carboxylic acid Iifluoroacatate; 5-{2-melhoxy-6-[2-{4-malhoxy-phenyl}-
elhylaminc]-pyrimidin-d-y|}-hiophene-2-carbaldehyde; (5+{2-methoxy-5-[2-{4-melhoxy-
phenyl)-ethylamino}-pyrimidin-4-yl-lhiophan-2-yl}-methanol; {3-{2-msthoxy-6-[2-{4-
methmag-phenyi)-ethylamino]-pyrimidin-4-y(}-phenyl)-mathanol; [2-{4-msthoxy-phenyl}-
ethyll-{2-melhoxy-6-quinolin-6-yl-pyrimidin<4-yl)-amine; [2-{4-mathoxy-pheny|}-ethy(]-(2-
methoxy-6-guinolin-3-yl-pyrimidin-d-yli-aming; [6-{1H-indo-5-yl}-2-melhoxy-pyrimidin--
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yl)-[2<{4-methoxy-phenyl)-elhyl]-arning; [6-{1H-benzoliazol-5-yi)-2-methoxy-pyrimidin-d-
¥ll-[2-{4-melhoxy-phenyl)-elhyll-aming; 3-{2-melhoxy-6-[2-{4-methoxy-phenyl-
elhylamino]-pyrimidin-4-y-pheno! hydrochloride; 3-{6-[2-(2,4-dichioro-phenyl)-
elhylamino]-2-melhoxy-pyrimidin-4-yll-benzoic acid; 3{6-{2-{2-chlora-6-MTuora-phenyl)-
ethylamino]-2-meathoxy-pyrimidin-4-y[}-benzoic acid hydrochloride; 2-{3{6-[2-(2 4-
dichlorc-phenyl}-ethyfaminal-2-rneihoxy-primidin-4-yl}-phenyl)-2-methyl-propionic acid
hydrechloride; 2-fluoro-5-{2-methoxy-6-[2-(4-melhoxy-phenyl)-clhylamino]-pyrimidin-4-y}-
benzeoic acid; 3{6-{2-(2-chloro-6-Nuoro-phenyl}-elhylamino]-2-methoxy-pyrimidind-yi-
benzoic acid; 2-melhoxy-5-{2-methoxy-5-[2-(4-methoxy-phenyl}l-elhylamino]-pyrimidin-4-
yl}-benzoiz acid; (342-methoxy-6-[2-{4-methoxy-phenyl}-elhylamine]-pyrimidin-d-yl}-
chenoxy}-acelic acid methyi ester; (3-{6-[2-(2 4-dichlvro-phenyl)-elhylaminol-2-melhoxy-
pyrimidin-4-yl}-phenoxy}-acelic acid melhyl esler; (3{2-melhoxy-6-[2-(4-mathoxy-phenyl)-
ethylamino]-pyrimidind-yl}-phenoxy)-acelic acid; (5{6-[2-{2-chloro-6-fluora-phenyl)-
ethylaming]-2-methoxy-pyrimidin-g-yl}-2-oxc-2H-pyridin-1-yl)-acetic acid; 2-{3-{6-[2-(2 4-
dichloro-phenyl}ethylamino}-2-methoxy-pyrimidin-4-yi}-phenoy)-2-methyl-propionic acid;
2-chlora-5-{2-methoxy-8-[2-(4-mathoxy-phenyl}-elhylamino}-pyrimidin-4-y|-benzoic acid
hydrochloride salt; [2-{4-methoxy-phenyl}-elhyl]{2-methoxy-6-{3-( 1H-lelrazol-5-yl)-
phenyl|-pyrimidin-4-yl}-amine; [2-{4-melhoxy-phenyli-elhyl]{2-methoxy-5{3-{1H-tetrazol-
S-yimelhyl)-phenyll-pyrimidin-4-yllamine hydrochloride; {2-medhoxy-6-[4-methoo-3-{1H-
tetrazol-5-yl)-phenyl]-pyrimidin-4-yIH2-{4-methoxy-phenyl)-elhyl}-amine; N-{34{2-
melhoxy-5-[2-{4-methmay-phenyh-elhylaming]-pyrimidin-4-yl-benzoyl)-
methanesulfonamide; 3-{2-melhoxy-6-[2-(4-methoxy-phenyl)-athylaminc]-pyrimidin-d-yi}-
benzaldehyde oxime; H2-melhoxy-5{2-{4-melhoxy-phenyl}-ethylamino]-pyrimidin-d-yl}-
(hiophene-2-carbaldehyde oxime; 1-(5{2-methaxy-5-[2-{4-methoxy-phenyl)-slhylamino]-
pyrimidin-4-yl}-thiophen-2-yl)-ethanone axime; 5{2-melhoxy-6-[2-{4-melhoxy-phenyl)-
ethylamino]-pyrimidin-4-yl}-hiophene-2-carbaldehyde oxime; 34{3{6-[2-(2,4-dichloro-
phenyl)-elhylaminol-2-melhoxy-pyrimidin-d-yl-phenoxymethyll-4H-[1.2 4loxadiazol-5one
hydrochlonde,; 3-{3-{6-[2-{2-chloro-6-flucro-phenyl)-sthylamino]-2-melhoxy-pyrimidin-4-
yl}benzyl)-AH{1,2 4]exadiazol-5-one hydrochloride; 3-{3{6-[2-(2-chlaro-6-Nluorc-phenyl)-
ethylamino]-2-melhoxy-pyrimidin-4-yl}-phenoxymethyl}-aH-{1,2,4|oxadiazol-5-one
hydrachtonide; 3{2-melhoxy-6-[2-(4-methoxy-phenyl)-sthylamino]-pyrimidin-4-yl-benzois
acid, 3{6-[2-{4-Muorc-phenyl}-ethyiamino]-2-methoxy-pyrimidin-4-yl}-benzolc acid
hydrochloride; 3-{6-[2-{2,4-dichlora-phenyl)-ethylaming]-2-methoxy-pyrimidin-d-yi}-
phenc!; 3-{2-methoxy-6-[2-(4-methoxy-phenyl}-elhylamino]-pyrimidin-<-yi}-thicphene-2-
carbaldehyde; 3{6-[2-{4-chlorophenyl)-elhylamino]-2-methoxy-pyrimidin-d-yl}-henzoic
acid hydrochlonide; 3-{2-methoxy-8-]2-{4-methoxy-phenyl)-elhylamino]-pyrimidin-4-y(}-
benzonitrile; 3- {2-meihoxy-6-[2-{4-methoxy-phenyl)-elhylamino]-pyrimidin-4-yl} -
benzaldehyde; 3-{5-{2-(2 4-dichloro-phanyl}-elhylamino]-2-melhoxy-pyrimidin--yl}-
benzoic acid; [2-{3-Nucro4-methoxy-phenyl}-ethylj{2-methoxy-8-[3-(2H-tetrazol-5-yl)-
pheny[-pyrimidin-4-y/}-amine; [2-methoxy-6-{3-methoxy-phenyl)-pyrimidin-a-yi]-[2-{4-
nilro-phenyl}-elthyi]-aming; [2-msthoxy-6-{3-methoxy-pheny)-pyrirmidin-d-yI}-[2{4-
methoxy-phenyl}-ethyl}l-amine; 2-(3-{6-[2-2 4dichlore-phenyl-elhylamino]-2-melhoxy-
pyrimidin-4-y[}-phenyl)-propionic acid hydrochloride; (5-{6-[2-(2-fluarc-4-trifluoromelhyl-
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phenyl)-slhylamino]-2-methoxy-pyrimidin-4-y/}-1H-indol-3-yl}-acetic acid; [6-(1H-ndol-&-
yl}-2-methoxy-pyrimidin-4-y[{2-{4-methoxy-phenyl)-elhy|l-ammanium irifiuoroacetate; [6-
{"1H-indazol-6-yI}-2-methoxy-pyrimidin-4-yl[-{2{4-methoxy-phenyl)-sthyl]-amine; 3-{6-[2-
{2 6-dichloro-phenyl)-ethylaming]-2-methoxy-pyrimidin-4-yi}-benzoic acid; [2-{4-mathoxy-
phenyl}-ethyl]{2-methoxy-5-[3-(1H-lelrazol-5-y1)-phenyl]-pyrimidin-4-yl}-amine, sodiurn
salt; {3-{6-[2-(2-chloro-6-fluorc-phanyl}-ethylamino]-2-methoxy-pyrimidin-4-yl}-benzyloxy)-
acelic acid; {3{6-[2-(2,4-dichloro-phenyl)-elhylamino]-2-melhoxy-pyrimidin-4-yi}-
benzoylamino)-acelic acid; elhyl-carbamic acid 3{6-[2-(2 4-dichlora-phenyl)-ethylaming)-
2-melhoxy-pyrimidin-4-yll-phenyl esler; [2-(2,4-dichloro-pheny)-elhyl]-(2-melhyl-8-{3-[1-
melhyl-1-(1H-tetrazol-5-yli-ethyli-phenyl}-pyrimudin-4-yl)-amins hydrochforide, 5-{2-
methmy-E{2-{4-mathaxy-phenyl)-elhylamino}-pyrimidin-4-y[}-thiophens-2-carboxylic acid
methylamide trifluoroacetate, 1{6-]2-(2,4-dichlaro-phenyl)-ethylamino]-2-methoxy-
pyrimidin-4-yl}-piperidine-3-carboxylic acid, 4-{3-{8-]2-(2,4-dichloro-pheny(}-ethylaming]-2-
methaxy-pyrimidin-4-yll-phenyl}-telrahydro-pyran-4-carboxylic acid, N-{4-{3-{6-[2-(2.4-
dichlaro-phenyl)-ethylamino)-2-melhoxy-pyrimidin-4-yl}-phenyl}-letrahydropyran-4 -
carbonyl]-melhanesulfonamide, (346-[2-{2.4-dichloro-phenyl)-ethylaminc]-2-methoxy-
pyrimidin-4-y[}-phenyl}-difluoro-acetic acid, elhanesulfonic acid [2-(3-{8-[2-(2 4-dichloro-
phenyl)-ethylamino]-2-methoxy-pyrimidin-4-yl}-phenyl)-2,2-diftuorc-acetyll-amide, [2-(2,4-
dichlaro-phanyl}-ethyl]-(6{3-[difluorc-{1H-letrazol-S-yl}-methyl]-phenyll-2-
methmeypyrimidin-d-ylj-amine, N-[4-{3-{2-methoxy-5-{2-(4-trifluoromelhoxy-phenyl)-
elhylamino}-pyrimidin-4-yl}-phenyl}-telrahydro-pyran-4-carbonyl]-methanesulionamide,
sthanesulfonic acid [2-{3{6-[2-(2,4-dichloro-phenyli-elbylamino]-2-methoxy-pyrimidin-d -
y¥IFphenyl)-2-methyl-propionyl]-amide, N-[2-{3{5-[2-(2 4-dichloro-phenyl)-elhylamino)-2-
methoxy-pyrimidin-4-yl}-phenyl)-2-melhylpropiony]-C-phenyl-melhanesulfonamida, 2-(3-
{6-[2<{2,4-dichlaro-phenylethylaming]-2-methmoy-pyrimidin-4-yi}-phenyl)-2-methyl-1-
morphalin-4-yl-propan-1-one, 2-{3-{6-[2-(2,4-dichloro-phenyl)-elhylamino]-2-methoxy-
pyrimidin-4-y|-pheny()-N-{lelrahydropyran-4-yl}-isobutyramide, or 2-{3{8{24{2 4-dichlora-
phenyl)-ethylamino])-2-melhoxy-pyrimidin-4-yl}phenyl}-N-{1H-lelrazal-5-y1)-
isobutyramide.

A pharmaceutical composilion comprising 8 pharmaceutically effective dosage amounl of
the compound accarding Lo claim 1 or an N-oxide lhereof, or an ester prodrug thereof, or
a pharmacautically acceptable salt, hydrate, or solvate Lhereof, in admixiure with a
phamageutically acceptable carrier.

The compound according to claim 1 or an N-oxide thereof, or an ester predrug thereof, or
a pharmaceulizally acceptable salt, hydrate, or solvale lhereof for use in the realmenl of
an allergic discrder, bronchial aslhma, allergic rhinilis, allergic demmatitis, allergic
conjunctivitis, chronic obstructive pulmanary disease.

Use of the compound according fo claim 1 er an N-cxide thereof, or an esler prodrug
\hereof, or a pharmaceulically acceptable sali, hydrale, or sclvate thereof in the
manufaclure of a medicament far the treatmenl of an allergic disorder, bronchial asthma,
allargic rhinitis, allergic dermalilis, allergic conjunctivitis, chronic obstruclive pulmonary
disease.
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42 A pharmaceulical composilion comprising a pharmaceutically effeclive amount of ths
compound according o claim 1 or an N-oxide thereof, or an ester prodrug thereof, or a
pharmaceulically acceptable salt, hydrate, or solvale (hereof, a compound selected from
the group consisting of an anfihistamine, a leukoliens anlagonisl, 2 beta agonist, a PDE4
inhibitor, a TP anlagonisl and a CrTh2 antagonist, in admixture wilh 2 pharmaceulically
arceplable camier,

43. The phamacaulical composition according to claim 42, wherein the antihistamine is
lexalanadine, loraladine or cilitizing, the leukolriens antagonist is montelukast or
zafirulast, the beta agonist is albuterc!, salbulerol ar lerbulaling, lhe PDEA inhibilar is
roflumilast or cilomilast, the TP antagonist is Ramalrobran, and lhe CrTh2 antagonist is
Ramatrobran.



