-1- PYRI M DI NE AM DE COVPOUNDS AS PGDS | NHI BI TORS 5 FIELD OF THE | NVENTI ON
The present invention is directed to pyrimdine am de conpounds, their
preparation, pharmaceutical conpositions containing these conmpounds, and
t heir pharnmaceutical use in the treatnent of disease states capable of
bei ng nodul ated by the inhibition of the prostaglandin D synthase. 10
BACKGROUND OF THE I NVENTION Al lergic rhinitis, the nbost commobn atopic
di sease, has an estimated preval ence ranging fromabout 5 to about 22
percent of the general human popul ation and is characterized by the
synptons of sneezing, 15 nasal discharge, and nasal congestion. These
synptons are believed to be triggered by nultiple nediators rel eased from
mast cells and other inflammtory cells. Current therapies, such as
anti hi st am nes, dedYRIMIRBEE AMIHE GOMPQUNDS ASPLDYJNEABITORSal di schar ge, but
have little effect on congestion, which is a key synptom affecting the
quality of life of patients. 20 Local allergen challenge in patients with
allerdic rhinitis, bronchial §&W§FW§Mj unctivitis and atopic
dermatitis has been shown to result in rapid el evation of prostaglandin D2
"(PGE2)" levels.in .nasal br.onchi al. | avage. fl ui ds, t.ears and in
chanber IR BUggona el IR bR s ot SHESSeniit batbdd |
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ar achfdoni ¢ acid produced from mast cells on i mmunol ogi cal chall enge
[Lewis, RA, Soter NA D ampadieRo¥NS 3TiEINGEVERON A, Roberts LJ 11,
Prostagl andin D2 generation after activation of rat and human nmast cells
with anti-I1gE J. Inmmunol. 129, 1627-1631, 1982]. Activated nmast cells, a
maj or souAlixesiofhinEDAs mast eonoma apictdiveask, dys 4ulestinsitesl pravalelice xengige fdweatahi Sgp gi ¢
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conjunctivitis, rmatitis an 0 other di'seases [Brightling CE

Br addPng 1Rsal pischavee andnasahsengpstion Alsse pptqusarsishieyed fotg triggaed Ryimlye t he  nmast
Ce: :c hi 3 aflﬁédi&ms refehdel frofeXdst cﬁis'a?f@ﬂer g@gmé;étﬁrﬁé&, CeRARhH Eftrgl[ﬁdﬁ, shd¥es gﬂ gsence of
sul f hydryl .conmpounds is forne e [.soner i 0 , a common
ot ecut sorHRTEROS: bty ip et s BPEL P B A IR sy ot hase

" (PGDS) " . colipaticn, which i whey sgibptis eff@rinsthefuatityef PEDSpatipy ne: L- PGDS; and

H PGS. HPGEDS is a cytosolic enzyne, which is distributed in the
peripheral tissues, and which is localized in-the anti %ggrj]-pres-e-nt_i ng. cells,
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Urade et. reﬁit&nt:e, ‘;WAM&%]Q N1 e&s%%i:hif‘iﬁéftré’&%’intg %Q %Onjunctiva and trachea. PGD2 is the

25 major cyclooxygenase product of arachidonic acid produced from mast cells on immupological

challenge [Lewis, RA, Soter NA, Diamond PT, Austen KF, Oates JA, Roberts LT H, Prostaglandin D2
generation after activation of rat and human mast cells with anti-IgE, J. Enmunol. 129, 1627-1631,

1982]. Activated mast cells, a major source of PGD2, are one of the key players in driving the allergic
response in conditions such as asthma, allergic rhinitis, allergic conjunctivitis, allergic dermatitis and

30 other diseases [Brightling CE, Bradding P, Pavord ID, Wardlaw AJ, New Insights inic the role of the
mast cell in asthma, Clin. Exp. Allergy 33, 550-556, 2003].

In the presence of sulthydryl compounds, PGD2 is formed by the isomerization of PGH2, 2 common
precursor of prostanoids, by catalytic action of prostaglandin D synthase “(PGDS)”. There are two
35 isoforms of the PGDS enzyme: L-PGDS; and FI-PGDS. H-PGDS is a cytosolic enzyme, which is

distributed in the peripheral tissues, and which is localized in the antigen-presenting cells, mast cells,



5 W believe that inhibiting the formation of PG2 should have an effect on
nasal congestion and, therefore, be of therapeutic benefit in allergic
rhinitis. In addition, we believe that a PGS inhibitor should be of

t herapeutic benefit in a nunber of other indications such as bronchi al
asthma. 10 PGDS i nhibitors have been rgported The conpound, HQ.-79, is
reported to be a weak PGDS inhibitor, "Jand is antiasthmatic in guinea pig
and rat nodels (Matsusshita, et al., Jpn J. Pharantol. 78: 11, 1998). The
compound Tranilast is described as a PGDS inhibitor. (Inhibitory Effect of
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R7-C(=0 - NR6-, Y' Y2N- (Cl - C4) - al kyl ene-SQ2- (Cl - 4) - al kyl ene-, or al kyl,

al ked9! , RIS/nkibiforshakeobeyn repdried. okhecambrund: FIQLaTKip rephites to by kydak BEPP nyl | or 30
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R o o o FolSY St oty b et Y
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SUMMARY OF THE INVENTION

The present invention is directed to a compound of formula (I):

R O .-
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@

wherein:
20 Rlis  aryl, heteroaryl or (Cs-Cs)-cycloalkyl, each of which is optionally substituted by halo, (C,-Cy)-
alkyl, hydroxy, (C;-Cs)-alkoxy, (C;-Cy)-haloalkyl or (Ci-Cs)-haloalkoxy;
R?is  hydrogen or (C;-Cy)-alkyl;
R*is  -P(=0)-(alkoxy)s, or Y'Y*N-SO;-,
cycloalkyl, cycloalkenyl, aryl, heteroaryl, heterocyelyl, heterocyelenyl, or multicyclic alkaryl,
25 each of which is optionally substituted by:
acyl, cyano, nitro, halo, hydroxy, carboxy, amidino,
R°0-C(=0)-C(=N-ORY-, Y'YN-, Y ¥N-C(=0)-, Y Y*N-C(=0)-0-, Y'Y’N-80,
R7-SO,-NRS-, R7-C(=0)-NR’-, Y ¥*N-(C4-C, -alkylene-SO,-(C;-Cy)-alkylene-, or
alkyl, alkenyl, alkynyl, alkoxy, alkoxycarbonyl, alkylthio, alkylsulfinyl, or
30 alkylsulfonyl, each of which is optionally substituted by:



het erocyclyl or aryiheterocyclyl, each of which is optionally substituted
by oxo or alkyl, or aryl, heteroaryl, .aroyl, heteroaroyl, aryloxy,

het er oaryl oxy, or heterocyclyl, each of which is optionally substituted by
al kyl , hal oal kyl, hal o, al koxy, hal oal koxy, 10 hydroxy, carboxy,

al koxycar bonyl , -P(=0) - (al koxy) 2, Y Y2©, or Y Y2N- S02- ,and when R3 is
cycl oal kyl, cycl oal kenyl, heterocyclyl, heterocyclenyl or multicyclic

al karyl, it is also optionally substituted by oxo; L' is a bond, or
(C1-C6)-al kyl ene optionally substituted by hydroxy or when R3 is optionally

15 substituted cycl oal kidio, 21ty RRalkeRY hydray hrbohiebiRseaibohyl, BEOpr ocycl yl

het erocycl enyl or multjcyclig;alkan hen t.he (C - C6)-al kyl ene is al so
optionally substituted %@%§@%§G§&“?g¥§%§%?%fs ;SRRS and R6 are each

i ndependent |y hydr ogen ayl cahdtgrbarylRach o wéick yd optigpeihosrhdtiveddy byl hales ed by

hydr oxy, hal o or al koxy, or y. : het eroaryyl
yl, wherein the aryl, heterg%%ﬂﬁ%ﬁk%ﬁgq%§§a§%¥hmﬁg%é%%%%%#hﬁgréty of the
aryl afkyl or heteroaryl al kyldidley/lagng, eneryspr dkpaeatontled by al kyl,  hal ol kyl ,
hydroxy, carboxy, al koxygade aﬂxelraxym&&e@fclygle&ybmimsglsﬁoadumbamtapby hal o,

al koxy or hal oal koxy; and Y" and _Y2 are each independently: 25 hydrogen,
al kyl optionally substituted™By *HRydf oxy, carboxy, halo, amno, alkylamn no,
di al kyl am no, cycl agl, kstrearyinmeyl, hasstomogipariioxyy heteraariigdy amrinaieogelyl sach pf

di al kyl am nocar bonyl , cygcl.oal kyl am n i

substituted with hydrox%%dﬁﬁ°§§%§%§ﬂ%§?&9ﬁ%%%?ﬁ%@%#@ﬂéxégg?&g@?%%%%roaryl,
each10f which is opti onksidfopy.cedbheti tlkpaetrtopyl, BEOHkame.¢ $MN-HANCANt , or
cycl oal kyl optionally sufgtituted by carboxy, or Y and Y2 together with

the nitrogen atomijo which they are attached form a heterocyclyl, optionally
cont ai ni ng andﬁﬁ%?1ﬁ@FE?%ﬁt%ﬁ?@@?@%P%EP%WQ%&?%@@&%?”HPT1B§é%a%¥ygﬁgfur,
wher ei n t he helsepabydly\hbsiiiated Bpoxapt i onal | y substituted with al kyl or oxo;

on e theradr < R LRl SFollF bR el BN TREENS Gbity accept abl €
phar Aiceut i calsulstimed syctoalisnl, evolepkénsl, aryl, beterprnelr hetsrosyalyl.dwiefopydsfleet i ve anount

of a_compound &gl el B () fiblne FulsB opuABLMesibRU YRR N 0xi de

thereof, or a phafnmaceutically acceptable salt théreof, in adm'xture with a
phar maceut i cal®oryk
R*, R® and R® are cach independently hydrogen or alkyl,

R’is alkyl optionally substituted by hydroxy, halo or alkoxy, or _
20 aryl, heteroaryl, arylalkyl or heteroarylalkyl, wherein the aryl, heteraryl or the aryl or
heteroaryl moiety of the arylalkyl or heteroarylalkyl is optionally substituted by alkyl,
hatolkyl, hydroxy, carboxy, alkoxycarbonyl, amino, alkylamino, dialkylamino, halo,

alkoxy or haloalkoxy; and
Y' and Y* are each iﬁdependently:
25 hydrogen,
alkyl optionally substituted by:
hydroxy, carboxy, halo, amino, alkylamino, dialkylamino, cycloalkylamino,
aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, cycloalkylaminocarbonyl,
alkoxy optionally substimted with hydroxy,
30 cycloalkyl, heterocyclyl, aryl or heteroaryl, each of which is optionally substituted by
alkyl, halo or haloalkyl, or
cycloalkyl optionally substituted by carboxy, or
Y! and Y? together with the nitrogen atom to which they are attached form & heterocyclyl optionally
containing another heteroatom selected from oxygen, nitrogen or sulfur, wherein the heterocyclyl is
35 optionally substituted with alkyl or oxo;

or a hydrate, solvate or N-oxide thereof, or a pharmaceutically acceptable salt thercof.



5 acceptable carrier. Another aspect of the present invention is directed
to a nethod of treating allergic and/or inflammatory disorders,
particularly disorders such as allergic rhinitis, asthma and/or chronic
obstructive pulmonary disease (COPD) in a patient in need thereof by

adm nistering to the patient a corrpounoill according to 10 fornula (1), or a
hydrate, solvate or N oxide thereof, of a pharnaceutically acceptable salt

t hereof. DETAI LED DESCRI PTI ON OF THE | NVENTI ON Definition of Terns As used
above, and throughout the description of the invention, the follow ng terns
unl ess otherwi se indicated, shall be understood to have the follow ng
meani ngs: 15 "Acyl" nmeans H CO or gal i phatic or_cyclyl)-CO . Particul ar
acyl i ncltrehsr ppicee! tha ReesprS JTvertingis 2 p %WP“&P‘I‘?%“&‘“PW)@PC%{‘?H{)?‘P% Exenpl ary acyl

i ncl udes fnafiiydutical§ effdtlive agioPRNOYmpoddiedoriilgs HRARNDH), or a Hydia@ oWwhie or N-

7ot grvsBineR B RR BRl e B AP R g B gAY | e

car bof- caachepiabledaritrl e bond and having 2 to about 15 carbon atons.
Particul ar al kenyl has 2 to about 12 carbon atons. More particul ar al kenyl
has 2 to about 4 carbon atons. Branched neans that one or nore | ower alkyl

groups sudtpthesaspest pfifie preser jiversion jsdispriad tap methed of Epabige tlisrede anipeiaflemprataEny |
tCEalt n. " L«gwe{s%a!ﬁﬂﬁ%h; dimgﬁi’s%uﬁﬁégﬁnﬁrgiarhﬁlj&is%&ﬂfla aﬂd/&?ﬁr?l%@p]ﬁ&?ﬁﬁge li,unne:nb@ clhai n
at may he strajght or_ branched. enpl ar en i ncl udes et henyl ,
or apeny |, SREBUC R « PiCHgt a0ty eDFBER=232 B leeni sBRT ek FErRE R ony
(é)(zt erllpl, foﬁll)dﬁd @]ﬂﬁ?ayiyfl‘dﬁ,esmyhte ohdxidebenyt] or a bidrkaxtiballyeacestablt kajlthe@of. )
enmpl ary al koxy inclu gﬁgﬂ? BRI 0 propoxy, n- but oxy,
and heptoxy. 30 "Al koxy@grfr ony iSlg}rsr(l:;a‘ns gﬁk@#@%@ﬁ%‘%ﬁpl ary
al koxycar bonyl i ncl udes net hoxycddfiaitipn of Tamloxycar bonyl, and

t - but yl OXYCAELABYY, and 1Rbig¥but tHYRBRSpth bR Rbenfin, e ZNGHRG tohd RIS dterwise

hydr ocar bon h%lxlhgl? | to about 20 g_%{ bon atqQns. 35 Particular alkyl has | to
about 12 BYFYn® B‘?‘?E‘.‘ierf\‘iﬁcidé°§5"a¥?f':ie OHMEZIRYTES s | ower al kyl . Branched neans
t hat 16ne or nore | ower al kyl groups such as nethyl, ethyl or propyl are
attached 1,0 8 _linear~al kyl. chaj _#?% vl Hs”]_:g mabout 4
carbon at &ﬁﬁﬁpﬁmg |%e‘%{:&ﬁ§?ﬁ%§ rcgfﬁlgp%c%ha m[aailﬂ%iéx%%dr?g?gt O?M%r anched.

" Al kyl ami svotaingre st adityk yixemplary apd includes| formyh péelr. arApingyh 2medylpesgnod) kyl ani no.
Exenpl ar yiy gkl A 1y Gk i, i ybemieesand et hyl anmino. " Akkyl ene”
nmeans a strai%ahltﬁ (;rplb?cgyncyﬂgddégﬁ?al ent hydrocarbon having from1l to about 15
carbon - atons. Particular alkylene is the |ower alkylene having from1l to
abou06 caubafl” akaRs strdphesibrabhed aliphatic hydrocarbon grovp containing a carbon-carbon

double bond and having 2 to about 15 carbon atoms. Particular alkenyl has 2 to about 12 carbon dtoms.
More particular alkenyl has 2 to about 4 carbon atoms. Branched means that one or more lower alkyl
groups such as methyl, ethy! or propyl are attached to a linear alkenyl chain. “Lower alkenyll” means
about 2 to about 4 carbon atoms in the chain that may be straight or branched. Exemplary alkenyl

25 includes ethenyl, propenyl, #-butenyl, i-butenyl, 3-methylbut-2-enyl, 7-pentenyl, beptenyl, octenyl,
cyclobexylbutenyl, and decenyl.

“Alkoxy” means alkyl-O-. Exemplary alkoxy includes methoxy, ethoxy, r-propoxy, -propoxy, #-
butoxy, and heptoxy.

30
“Alkoxycarbonyl” means alkyl-O-CO-. Exemplary alkoxycarbonyl includes methoxycarbonyl,
ethoxycarbonyl, and #-butyloxycarbonyl.

“Alkyl” means straight or branched aliphatic hydrocarbon having 1 to about 20 carbon atoms.
35 Particular alkyl has 1 to about 12 carbon atoms. More particular alkyl is lower alkyl. Branched means
that one or more lower alkyl groups such as methyl, ethyl or propyl are attached to a linear alkyl chain.



al kenyl ene i ncl udes net hyl ene, ethyl ene, propylene, and butylenes. 10
"Al kyl sul fonyl" neans al kyl -SQ2-. Particul ar al kyl sul fonyl is
(C1-C6) -al kyl sul fonyl. Exenplary al kyl sul fonyl includes CH3-S2-, and
CH3CH2- SO2-. "Al kyl thio" neans an al kyl -S-. Exenplary al kyl thi o incl udes
CH3-S-. 15 "Alkynyl" neans straight ors_branched aliphatic hydrocarbon
contai ning a carbon-carbon triple bond and having 2 to about 15 carbon
atons. Particular al kynyl has 2 to about 12 carbon atons. More particular
al kynyl has 2 to about 6 carbon atoms. Branched neans that one or nore

| oner al k;sﬂ,ou&uﬂnr ” a@nietohydut 4 edrboplatonns iy loypatlalkaircbain thiaedyéd sitadghbior] | near

al kynyl alﬂ "Lower al kynyl" nmeans 2 to about 4 20 carbon atons in a

| i near al yny "chain that nay be straight or branched. Exenplary al kynyl
i ncl udes ethynyl, propynyl, n-butynyl, 2 butynyl 3- et hyl but ynyl ,

n- pent ynyJ‘AlkﬁQHﬁlé(’ﬂMéans YR PactRSh f is (C,-CAY ﬂwnammménwmmm
Exenpl ary_aroyl |ncludes benzqyl, and 1-and 2- naphthoyl "Aryl " means an
ar omatdi ¢ A metyemip apd gAY | ¢ ring system of about 6 to about 14
carbon atons. 25 Particul ar aryl i ncl ude about 6 to about 10 carbon atons.
Exenplary“ j,ncl ud n ryl " n

aryl al kyi - %&gﬁ%Fﬁﬁvﬁgf 5P egbw%%chﬁ%cmhlgﬁg% ?é%go%ﬁgg%mm

2- naphthyﬁemeﬂhﬁmdmym@®ﬂeﬁﬂwﬁh&#ﬂbﬂv@é&b&ﬁymiIMEHHSGGﬂVmaFMWJEﬂ?t%ﬁx
Exenpl ary, I rbonyl and

naphthoxycar %ﬁ%&&&%&ﬁ&#@&% ejmﬁégn g$€ﬁﬁ§ M%?. Particul ar aryl al kyl
cont ai®ns a (C1-C6)-al kyl noiety. Exenplary arylalkyl i ncl udes benzyl,

2-p Ih en Iet( h ?’Aﬂ(ﬁﬂﬁifoﬂﬁ pﬂﬂ&dﬂé’ iBRsuRt Mculﬁ&]kyfﬁulfoniﬂriy dC@ebK)Yaﬂ@uhIﬁi(h%N E}'ngj)ﬁih@ﬁl’l E | :
aryl -al kyl - Par I~ar onyl contains a 1 - al ky
noi ety. Eﬂgﬁﬁéﬁ$“ﬁ ?g#€§P%d%Fg%§¥£ ¢l'udes benzyl sul fonyl .
"Arylcycloal kenyl " means a fused aryl and cycl oal kenyl . Partlcular

aryl cycl oalk8RYl resasQR St -rﬁ:&eEh laéfatll@gm@'in\éiudésfi‘fﬁ%o‘c i's phenyl and the
cycloalkeny consists o out t'o about 7 ring atons. An
aryl chpcl oal kenyl is bonded through any atom of the cycloal kenyl noiety

t hereof cepghly e’ rﬁs‘ansssuat@ight ob&mhémlpﬁﬁemah@ﬂryo@bmh@mg h E}ﬁﬂ)dﬁ&:ﬁ%bn ﬂnp]e botde s

1,2-dih dro i nden | o aryl and
cycl oal Kyim ?é’i‘g 1%%08%,1%:@%’1 %k}?}%l i/@&%?u” Chem%frﬁ0 > lli\gm her gof is
phenyl angartideiar alygiybis R yd abows G sarbérsatapss. Boaeited Biedns tatywe br Bore lorwgr altybymeh  An

aryl cycl O?IJ eg-;gl %%&gﬁq%a%c%m aBldhr c‘ﬂtunt *L%“Eﬁ/ﬁﬂyﬂﬁl’ K])!Ans AR #Bb 4t her eof

capable o]

cIoaI i ncl
1, 2, 304- t@@boaﬁw@mlaﬁﬁtaﬂwé ﬁ]@m m@&wﬁh@%ﬁé}gbw&qa@ﬁw EXﬁ%%lﬁg a‘émb@@adeér yl and

het er oCyCLEAY], pr ﬁfyt 'nfb 1 Buyyabies %ﬁ%ﬁa&@mwpeh@nyq Meptyk], Mﬁjyl‘:}bﬁﬂ debyaylar y|
thereof ig heteroc¥ qy conflgfﬁ 95 QQy to about 6
ri ng ato eans xemplary aroyl inclndes benzoyl, and [-and 2-nap

“Aryl” means an aromatic monocyelic or multicyclic ring syster of about 6 to about 14 carbon atoms.

25 Particular aryl include about 6 to about 10 carbon atoms. Exemplary aryl include phenyl and naphthyl.

“Arylalkoxy” means arylalkyl-O-. Exemplary arylalkoxy includes benzyloxy and 1- or
2-naphthylenemethoxy.

30 “Arylalkoxycarbonyl” means arylalkyl-O-CO-. Exemplary arylalkoxycarbony!l includes
phenoxycarbonyl and naphthoxycarbonyl.

“Arylalkyl” means aryl-alkyl-. Particular arylalkyl contains a (C;-Cg)-alkyl moiety. Exemplary
arylalkyl includes benzyl, 2-phenethyl and naphthylenemethyl.
35



aryl heterocycl enyl is bonded through any atom of the heterocycl enyl thereof
capabl e of such bonding. The designation of the aza, oxa or thio as a
prefi x before the heterocyclenyl portion of the arylheterocyclenyl defines
that at |east a nitrogen, oxygen or sulfur atomis present, respectively,
as a ring atom The nitrogen atomof gp aryl heterocycl enyl nmay be a basic
nitrogen atom The nitrogen or 20 sul fur atom of the heterocycl enyl portion
of the aryl heterocyclenyl may al so be optionally oxidized to the
correspondi ng N-oxide, S-oxide or S, S-dioxide. Exenplary aryl heterocycl enyl
i ncl udes %&hﬂ@hdmhjrlﬁmba,ns drfyt-illeyd KO LRartiphiyd aryldiAsutfongl srotgins m6he)-atkyl

1, 2-di-hy noI | | 1, 2- di hydroi soqui nol i nyl,
and 3, 4- d?‘ﬂgﬁr o1 S &‘aﬁ aﬂ%ﬂ%sé{f%?%ﬁﬁc%ﬁ%nﬁﬁ ﬂH%J(I:ycl yl" nmeans a fused aryl and

het er ocycl yI Particul ar heterocyclylaryl is one wherein the aryl thereof
i s phenyl c‘mﬂym&eﬁ}@t Iﬁéaagcyﬁbewaryma%y&&a&eﬁgfi P lar &yibR1calRENH is ndviHRginat OIS

An aryl heterocycl yl onde ro of the. heterocyclyl noiety
thereof c%pasl @Efffi‘flséi’ff%( a“Sé‘f?&Vﬂﬁfﬂ‘ ?ﬁé"%’é@f’@%ﬁ‘f@é%abé?’l’t 78 ¥89% “bxa or thio
as a pref ideptaes Rebeleo hydbly inypdildf €@ cpfloatidigyl majtyltatotrapdicifylchdef i nes
that at | gaémgt )Qaintp 2 er}dycf%%‘l%e%ﬁﬂm? ldes PJT! dfﬂ%drgla@ﬁgfle%e RIASENL , respectli vel Y,

as a 30 rin troge Om ¢ eterocyclyl may be a basic
nitrogen atom The nitrogen or sulfur atomof the heterocyclyl portion of

the aryl hefer, aé.ﬁw'megﬁxé fééeésaylbdﬂd%;a abﬂcﬂhﬁl&@&ﬂ&ﬁs Bﬁe%eﬁartﬁeaasﬁondl ng

N- oxi de, S-0xI de or S, S-dioxid eterocycl E?a]&#des
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235 “Arylheterocyclyl” means a fused aryl and heterocyclyl. Particular beterocyclylaryl is one wherein the
aryl thereof is pheny] and the heterocyelyl consists of about 5 to about 6 ring atoms. An
arylheterocyclyl is bonded through any atom of the heterocyclyl moiety thereof capable of such
bonding. The designation of the aza, oxa or thio as a prefix before heterocyclyl portion of the
arylheterocyclyl defines that at least a nitrogen, oxygen or sulfur atom is present, respectively, as a

30 ring atom. The nitrogen atom of an arylheterocyclyl may be a basic nitrogen atom. The nitrogen or
sulfur atom of the heterocyclyl portion of the arylheterocyclyl may also be optionally oxidized to the
corresponding N-oxide, S-oxide or 8,S-dioxide. Exemplary arylheterocyclyl includes indoliny],
1,2.3,4-tetrahydroisoquinoline, 1,2,3,4-tefrahydroquinoline, 1H—2,3—dihyd:oisoindol—Z—yl, 2,3-
dihydrobenz[flisoindol- 2-yl, and 1,2,3,4- tetrahydrobenz[g]-isoquinolin-2-yl.

35
“Aryloxy” means an aryl-O-. Exemplary aryloxy includes phenoxy and naphthoxy.
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thio as a prefix before heteroary! portion of the cycloalkenylheteroaryl defines that at least a nitrogen,
oxygen or sulfur atom is present, respectively, as a ring atom. The nitrogen atom of a
cycloalkenylheteroaryl may be a basic nitrogen atom. The nitrogen atom of the heteroaryl portion of
the cycloalkenylheteroaryl may also be optionally oxidized to the corresponding N-oxide. Exemplary

30 cycloalkenylheteroaryl includes 5,6- dihydroquinolyl, 5,6-dihydroisoquinolyl, 5,6-

dihydroquinoxalinyl, 5,6-dihydroguinazolinyl, 4,5- dihydro-1H -benzimidazolyl, and 4,5-di-
hydrobenzozazolyl.

“Cycloalkyl” means a non-aromatic mono- or multicyclic saturated ring system of about 3 to about 10
35 carbon atoms, particularly of about 5 to about 10 carbon atoms. Particular ring systems include about 5

to about 7 ring atoms; and such particular ring systems are also referred to as “lower”. Exemplary
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“Cyclyl” means cycloalkyl, cycloalkenyl, heterocyclyl or heterocyclenyl.

“Dialkylamino” means (alkyl),-N-. Particular dialkylamino is (Cy-Cealkyl);-N-. Exemplary
30 dialkylamino groups include dimethylamino, diethylamino and methylethylamino.

“Halo” or “halogen” means fluoro, chloro, bromo, or iodo. Particular halo or halogen is fluoro or

chloro.
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nmeans heteroaryl -al kyl-. Particul ar heteroaryl al kyl contains a
(C1-A4)-al kyl noiety. Exenplary heteroarylalkyl i ncl udes
tetrazol -5-yl nethyl. 30 "Heteroaryl cycl oal kenyl"™ nmeans a fused beteroaryl
and cycl oal kenyl . Particul ar heteroarglcycloalkenyl IS one wherein the
het eroaryl thereof consists of about 5°to about 6 ring atons and the
cycl oal kenyl consists of about 5 to about 6 ring atons. A

het er oaryl cycl oal kenyl is bonded through any atom of the cycl oal kenyl

t her eof C‘@ﬁﬂ:ﬁh{@mﬁ’ﬁne%ﬁmm@@mghﬂﬂd by B t@lﬁfdeﬁﬂagﬂo@;m Psim&uIIh?hf&Zaﬂmxﬁafa 35 or thio
as a prefjx ﬁfore hetgo ¥ éf’hlon ﬁﬂtheg %{qg cIo kenyl defi nes
that at |G%epikogy subsiipnte Efé ‘b@%%@ oeghs- Mpstrapioypdior ’% ?‘\‘éspectlvely,
as a ri ngsuaitmmdbyhmelfaiotgemgen atom of a -10- heteroaryl cycl oal kenyl may be a
basi c nitrogen atom The nitrogen atom of the heteroaryl portion of the
het er oaryl cycl oal kenyl may al so be optionally oxidized to the corresponding
N- oxi 8e. ‘HebwikyEmpans plkylentstipipl byeiedaibiee hyle spwms| Brrdalashanalkyl aigareraiyinol y1 |,

5, 6-di hyq{u%tﬁﬁﬂ%g'aﬁg t)f'tln’ee%al@ englmysgﬁ%lapmtl@fh\‘é lowstalRyi it OBkdnBaz ol | nyl

4 5- di hydro-| H benzim azo , and 4,5-di 5 hydrobenzoxazol yl.
I—|eteroar1}f1“t$9‘bl oal kyl " neans a fused heteroaryl and cycl oal kyl . Parti cul ar
het er oaryl cycl oal kyl is one wherein the heteroaryl thereof consi sts of

about 5 tgQ. about..6 ri n a cl oal I SL:S .
about 6 r % erogfogrré" em}-s\ Olgcgcr) y?‘xem qar’éﬁ% % amyl %Cri\e ed” ﬁ ?1“0\61 3 Otm%l?%g{r om of
t he 10 cyl:jflg%abdayl,atldmm@mﬁd capabl e of such bond| ng. . The deS| gnation of the

aza, oxa or thin as a prefix before heteroaryl portion of the fused
het eroaryl cycl oal kyl- defines that at |east a nitrogen, oxygen or %gl fur
113

atom is piiskenty!” peaye ey Ponoglisormulieyelicsing sypir of pRopl R APORE K
het er oar ydigysg ina;aﬁdﬁwhe dif&ﬁbrehfltlﬂ carb@Bdtéindh the BigL§ysiah @re hEfed ddiniehg @thertham of

t he heteroar ortion of r.oa cl oal e tlonaII
o i ged PR SE R PR SR G o i P aF e PR r R Pty o
i ncl dfes dbbut3 Eyrgnionts st aubiypdiy ‘otg Giberetortnas., M&e BariiquBys ting sizgs ¢fydenifdsquenol v |
S5,6,7,8-t Etgrﬂ%%glﬁé)ﬂ:Uﬁt@(?&(@oht%g aéin@ "Zhe&fesxérﬁ{l(%r%gm%bﬂa%@ﬁﬁla)!h prefix

4 5,6, 7- tra ro-1 H benzi m dazo , t et rahydr obenzoxazol yl
" Het er oarRPf%%‘E"@rr Gey eefimps that atﬁ%aafrﬁlté’g% SR tEiE AP IS RIFFERtHEPERSEG@f &ny | |
Parti cul afing 2091, €4 AREth Rk BF DkyeEda8M Yoy b&amenmb@aﬁam ahhlﬁajl"&ﬂicﬂfe@ﬁlﬁdﬁhllyt her eof

consi st Shaghul, S0 o Mign 2bgrE RRv el s BRI R Ry

bonded tlhcrlmdstghs canyspatdmgltanfonteh é:thplwchcfymminydludbhmmﬁd @&pﬂbb@ﬂl@blyb uc h

bondi ng. ﬂn%FSr 9?518@1 84 Bhiadi DL, gwsmym oo, Shindiadii Or € the
teroc el

heteroary tion het ér'oar yl het’er ocycl ényl

defi nes tlﬁ%ﬁaz%{i 21a1§a-34meamr#a@q[%@hma@w&w@ranﬁmﬁblﬂthsﬁ%ﬂpléaﬁe}y sent ,

L efpectl Vllﬁhﬁbthléh?l ﬂneﬁbﬁgdﬁt@éﬂo@hﬂdﬂmyhbmgemylahm&t @fyn@t; , benzoazaindolyl, 1,2,4-
eteroaryl. azahet er y ni trogen a i{rogen or
sul fur 25 ﬁvt“B' @ﬁ%" g’? J%f?br‘?ﬂ\bg%’r“yifmf‘?%ag’ﬁé?{’%% yyl“f?gimgh 1E&ycl yl may
al so2be o-pzhdhmazﬂ lpyragiiil, gy ddpeinylopytdaelyl, pwilyk eginodiatil, r[gx_TWbemnﬁgqlmﬂhelmﬂlmﬂogen or

sul fur at ﬂﬂﬁﬁadﬁagﬁyﬂ‘rﬁfafoﬁﬁ%éﬂyi,%dQﬂoﬁﬁ.ocyd yl portion of the

“Heteroarylalkyl” means heteroaryl-alkyl-. Particular heteroarylatkyl contains a (C;-Ca)-alkyl moiety.
Exemplary heteroarylalkyl includes tetrazol-5-ylmethyl.
30 |
“Heteroaryicycloalkenyl” means a fused heteroaryl and cycloalkenyl. Particular
hetercarylcycloalkenyl is one wherein the heteroary! thereof consists of about 5 to about 6 ring atoms
and the cycloalkeny! consists of about 5 to about 6 ring atoms. A heteroaryleycloalkenyl is bonded
through any atom of the cycloalkenyl thereof capable of such bonding. The designation of the aza, oxa
35 or thio as a prefix before heteroaryl portion of the heteroarylcycloalkenyl defines that at least a

nitrogen, oxygen or sulfur atom is present, respectively, as a ring atom. The nitrogen atom of a



het er oaryl heterocyclyl may al so be optionally oxidized to the correspondi ng
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35 consists of about 5 to about 6 ring atoms. A heteroarylheterocyclyl is bonded through any atom of the
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al um num hydroxi de, |ithium hydroxi de, magnesi um hydroxide, and zinc

hydr oxi de. Suitabl e am ne base addltloq salts are prepared from am nes

whi ch have sufficient basicity 35 to forn1a stable salt, and particularly
i ncl ude those amines which are frequently used in medi ci nal chem stry
because of their low toxicity and acceptability for nedical use. Amoni a,

et hyl ened i“ﬁﬁin lic aula'ifzﬂ Med’ﬁ@& MMlio@lid e byiign mch&ihQﬂ lea@t o d‘mmc rifd Rkddhé a1,
chol i ne, I benzyl et hyl enedi am ne chl oro M’il ne thar,ghol am ne,

procai ne, WBWT%H%‘P 2% e safjfatsd ﬁw‘a?ﬁ“ﬁf %aé(ra};f
tris(hydr @ys;eﬂﬁinh ys:} x)lerahatemnmtsmdeas nitegern oxybénydr aifro rﬁwmplhyakmhmm ,alkalyl

triethylam AN}
N- et hyl pi pefrﬁlg cygﬁenzg‘ ”1%; cloa@é@%%?ﬁ?ﬁ%ﬁ%ﬂ{ e@?o@irc?l ys raeﬁlmf' anmoni um
met hyl%mi m@ioatlib’hs’ﬂ hﬂ@ﬁ@m@et%qﬂwmwuqﬂwtﬁrem]ehmaé)ﬂqm}ealk%‘a]s| c amino acids,

e.g., lys h&&o@rﬂgy&daﬁcyxnhe%wm@r&y&éﬁgi ﬁa&m@@r&wﬂ &@rae?&mmeans a-
physi cal association of a compound of the sent 1 pnvention h
nore sol Verpeskismdietrel betproeyclyiipd, aE%\’f‘et%{%@ Zﬁﬁ?rf’%ﬂ Prtiplpy mytt F?}%’éﬁ

bondi ng. @auwawymld 13k aﬁt(im;de bﬁbearohﬁnsﬁﬁgdaiee thnla hmbe&o:ﬁmpabg andaffat 2180l at i on,
for exanple SO rm ecu [ in the
crystal | g¢f ‘@ganblflqleﬁ'gg ?toﬁ? ?rlnﬁoée ST M Sgeq ¥ nf Seem g%%éﬁ%ag@gg bot h

sol utibn- phase and i nsol ubI e solvates. Particul ar sol vates include

hydr at es, «£kBa"2LRiE fumd hanekat es. Particul ar Enbodi ments of the

I nventi on One parti cul ar nﬂﬁ%rl ment of the invention is a conmpound of
formula (1) wherein R is phenyl, five or 15 six nenbered heteroaryl, or

( C5- CB) - cyrHam@ckiibally@asshtatd samre:fas io&hdlﬁhitdkﬁbajnbxgmﬁdﬂaﬂbighuﬁaﬁﬂidﬂ;litihﬁdatns, (Cl -

C6) - al kyl, hydr _hal reed i situ
(- Oy npdhreyon 6P e st BoT Bl ik mgprea o

phar n‘eﬁceuﬁumltﬁqﬁnabmmamd@us@anomdﬁéﬁemﬁpoumwt byesepaadaly teaqtihathe pyrifisdi ment  of
the i nven%%ngﬂyu{écﬁﬁ?ts ﬁ%&% ‘gighca[]sqgsw cﬁ%a%%l)r WRSEA! RidRhd IsSlarRB @b @hs 20 five

or six me et eroary IS optlonally substituted by

hal 0, (Cl faomyd dn Rpre casepyircampounsthemsgyes gracanale of seoff-protgnzting basis syt ongpe

(Cl - C4) - hgloRadik hayorm@y a8 inkytehl abghotefiOdatat € or N-oxide thereof, or a

phar maceutically acceptable salt thereof. Another particul ar enbodi ment of
the.invention is a conpound of formula (1) wherein R is phenyl or 25 five
or si30 neReuday hdd sidivian sty indadehihediydmbiomiie; iy dogtlirgnahlfaje, bishite thasrbaie.by

hal o, (C mggge Ltgtxldxalatp%glh%}’oleaéecﬂa'l&ll@l}e Qtleéf&é(Yaura(eQLmact\él ))eﬂégté)ﬁ'cﬂéﬁél or

(A-C4)-ha oa1 oxY, vate or N-oxid hereof, or a
phar naceuPilQ’e‘EHaFeymé}é%%ﬁlﬁa‘EIB@l@Qi @mﬁfﬁ’éf%ﬁﬁnateptﬁ’iﬁr@‘iedﬁpbﬁi’éﬁm WEERSR is phenyl or

si x menbegrREbhefiBlaRY Iaa{o}fionatet R@fmbibs, mSlosdMsysalgylated Ppadployiated sty édatbasdi-at  t he
rticular e the invention

ortho or tion er

is a corrpgi"af%?i‘yg‘?P 'IFI‘B‘Ift?ﬁﬁeﬁm(mfﬁ S\ﬁftt]i‘@f’%?sp?ﬁ'm QYRR Imeg‘a%:’?/u?%loaayefs t hi azol yI ,

i ni dazol yIethmresmﬁmhsalieateyésulfcaatehpm‘luenkwlfdmaies cphixyialfinates ebidviryladfonkihy  hal o,
(C-Co)- %‘]J {s yg{mﬁéﬁSl\&%&gﬁaﬁ' couliC s&%) 13021 &Y 6601-19 (1977) that

(A-C4)-h ol vate or
is mcorporated herein by reference Base addition salts can also be prepared by separately reacting the

purified compound in its acid form with a suitable organic or inorganic base and isolating the salt thus

formed. Basc addition salts include pharmaceutically acceptable metal and amine salts. Suitable metal
30 salts include the sodium, potassium, calcium, barium, zine, magnesium, and aluminum salts. A 7

particular base addition salt is sodium salt or potassium salt. Suitable inorganic base addition salts are

prepared from metal bases which include sodium hydride, sodium hydroxide, potassium hydroxide,

calcium hydroxide, aluminum hydroxide, lithivm hydroxide, magnesium hydroxide, and zinc

hydroxide. Suitable amine base addition salts are prepared from amines which have sufficient basicity
35 to form a stable salt, and particularly include those amines which are frequently nsed in medicinal

chemistry because of their low toxicity and acceptability for medical use. Ammonia, ethylenediamine,



oxi de thereof, or a pharmaceutically acceptable salt thereof 35 Another
particul ar enbodi nent of the invention is a conpound of forrmula (1) wherein
Rl is phenyl or pyridyl, each of which is optionally substituted at the
ortho or meta position by halo, (Cl-C6)-alkyl, -16- hydroxy,

(C1-Co) - al koxy, (Cr-C4)-hal oal kyl or (Cl-C4)-hal oal koxy, or a hydrate,
solvate or N-oxide thereof, or a pharmaceutically acceptable salt thereof.
Anot her particul ar enbodi ment of the invention is a conpound of formula (1)
wherein R is phenyl 5 optionally substituted by halo, (G -0C6)-alkyl,
hydroxy, §NGhetkkhudda®dX Weind, arbinfd) orilBkne hilite, NN Gfobrf#thyieftahaal koxy, or a

hydr at e, | vat e. or i de ther.eo rmaceutically acceptable salt
t her eof . Drﬁrﬁwepdé%af‘@ﬁ?’ﬁ?’ pﬁ’ﬁ%‘bed&r]?ﬁ?ﬁ' ngef“ %ﬂ@m‘i“ﬁ\f@wqaﬁlﬁle PRz mound  of
formul a (@(Mexme&yl?amnmmgimayétrmqhﬂmﬁmahhryhﬁiﬁbﬁd&; tricth@siniad, dibbeylafingo or

meta posi L0 %% KOx 10

(g-4)- ha}% oﬂ\mkyf &ﬁ*(ﬂ?‘%‘f @%ﬁ{gﬁ%{?mﬂ}@b eC{reg egmy?mlmva e or N-oxide

t her eof , birzshyismonamencthdemning d’af@@éb@lalm temstwlqmmhenlml@ﬁlme Avsixt dweno qowls.t i cul ar
enbodi ment.g Ofysibdd ki@t dn@ Bichofohdxytipound of formula (1) wherein R is
phenyl opt| onal |y substi t ut ed by hal o, or a hydrate, solvate or N-oxide
thereof, or a pharmaceutically 15 acceptable salt thereof. Another

parti cul avsmbﬂmmphy@f&alta&aemzimuemdompodns om@@éﬁaﬁwénmﬁ with bt hofel ) Wher ei n
R is phe n hstltut ed ortho..or neLa pe itign by hal o,
or a hydr gﬁ{‘gﬂt HQCR%C\I;IE gllhbsy %— Fae” ercgo hygmgen oRing MRELHP 5§Pﬁe§7%§ccept abl e
salt Wher idvate @@bmmbﬂreqflspahm f9c|¢>ample mmnﬁemomﬁoltmenwlwbmr«: oorpEated
conpound gfid c@fsﬂ”ﬂaﬁce( Af)thewﬂ@{aﬁﬁlysoﬁl "S%lvgte" Jnl:&&ﬂ{agm%tﬂu@& alﬁage HELORRgNY! . or

a hydrate, soI vate or N oxi de thereof har maceut | c y acceptable
salt t her ¥bptes Jrtiniat %?Hﬁteb’&?ll“ie&‘mrétﬁs %‘hﬂ?@’&?‘eﬁéﬁ'ﬁ mefhanplafes.j nvention is a
conpound of for mul a (1) mher.lammwdmsnmmh@m&uonor a hydrate, solvate or

N- oxi de t har paceut i.c acce | t.hereof ot her
parti cul ar ep%%IC%lar R d"%F& ﬂ% ﬁe\fﬁéln]%lls%%milpo do"ég g‘ﬁﬂﬁ“’%ﬁfe‘? gr‘ﬁﬂ]i’egylAiiL‘]‘je %her ei n

RZ i slSmet #iyinembsred hgtetoguh alt@;-CQ@w‘aaﬂlefl each N whictdie ofttioaalle edbstitoted by halo, (Cr-

phar maceugi il wdﬁoque; éﬁlaﬁogatd,-caﬁﬁfo for g@@aﬁe g ﬁpéﬁﬂyﬁﬂ o1v§¢g1apd' ment

of the invention is cofrpou

hydrate, Sordy @G%OTWBW“?%’&%‘Wm’éFﬂ%%%r maceutical |y acceptabl e sal t
thereof. Another particular enbodinent of the |nvent| on is a conpound of
formla ( erel i Cl1-C3) - 35. al kyl en rate,.sol vate or

N o de PP e Gongneti st bendiR s Seeteeipon il Y REn By s ey

Anot REr pﬁi‘fewwmambmﬂﬂm@rmhba@bfwmww mbenﬁlfl}’mbsﬁtste@.b}dmim(ﬂﬂﬂa) -aifyl,f ormul a (1)
wher ei n_ Liyalosy, (§H-alkly, (AMofifhror 910/ AufoufRbry bt Bfite! L - e 2

o)
phar maceutically accepta Ie salt
thereof, or & pharnmaceutically aceeptable salt thereof

Another particular embodiment of the invention is a compound of formula (I) wherein R is pheny! or
25 five or six membered heteroaryl, each of which is optionally substituted by halo, (C1-Ce)-alkyl,

hydroxy, (C:-Cs)-alkoxy, (C,-C4)-haloalkyl or (Cy-Cy)-haloalkoxy, or a hydrate, solvate or N-oxide

thereof, or a pharmaceutically acceptable salt thereof, provide that when R' is phenyl or six membered

heteroaryl, then it is only optionally substituted at the ortho or meta position.

30 Another particular embodiment of the invention is a compound of formula (I) wherein R! is phenyl,
pyridy}, thiazolyl, imidazolyl or oxodiazoly], each of which is optionally substituted by halo, (C1-Cg)-
alkyl, hydroxy, (C;-Ce)-alkoxy, (C;-Cs)-haloalkyl or (C,-C4)-haloalkoxy, or a hydrate, solvate or N-

oxide thereof, or a pharmaceutically acceptable salt thereof.

35 Another particular embodiment of the invention is a compound of formula (T) wherein R! is phenyl or

pyridyl, each of which is optionally substituted at the ortho or meta position by hale, (C)-Cs)-alkyl,



Anot her particul ar enbodi mrent of the invention is a conpound of formula (I)
wherein: 5 R3 is cycloal kyl, cycl oal kenyl, aryl, heteroaryl, heterocyclyl,
het er ocycl enyl, or multicyclic alkaryl, each of which is optionally
substituted by: acyl, cyano, nitro, halo, hydroxy, carboxy, am dino,

RSO C(=0)-C(=N-CR4) -, Y Y2N-, Y Y2N-C(=Q)-, Y' Y2N-C(=0 -0, Y' Y2N S02

R - S2-NR6-, R7-C(=0) -NRb-,Y Y2N- (Cl- %Zalkerne-SCE-(CI-C4)-aIkylene-, or
10 al kyl, al kenyl, al kynyl, al koxy, al koxycarbonyl, alkylthi o,

al kyl sul finyl, or alkylsulfonyl, each of which is optionally substituted

by: hal o, hﬁ&éﬁ%&ml-chYk@%lN X¥)-h R%)(c %%MW,QJM%&%M@H N-ox1€é 0)

(al koxy) 2 O, R - aryl het eroaryl, each of
which is Bﬁ?P W&ﬂ%?m§§ﬁﬁﬂX%W%%$ﬁ§dﬁ$%?f hal o, 15 hal oal kyl, al koxy,
hal oal koxy, hydroxy, am no, alkylanlno di al kyl am no, carboxy, or

| k t | het 1
opt | onal | § R b SRR rhe s onBh Yy St Yo G B Habey
het er Far oyitionally yibstityted héfta@c a1C) abby hydyoxyhi€h-€p)ethpsy, YT - C.ahdbeliof or (QGCMhl chis
optional | Hal&ﬂ@% blt d’ﬂy@gteb%lv@!e %ylh'doxit]@!h?@{lg(& 631—1% tﬁ:@lﬁ}@%r‘.@l@ @%t?ﬁé&% XY,

hydr oxy, carboxy, al’koxycar bonyl, 2N SO2-
and when R3 is cycloal kyl, cycl oal kenyl, heterocyclyl heterocyclenyl or

Lmldt | tcycl ASotigdr %Sz&ﬁétﬂar el\rl_hﬁodhﬁc‘?nﬁ{fﬁ@ mvemoh %Q@bxhﬂouﬁ&l&&'&ﬂn‘hﬁt(ﬁdsihl@nimw @:ph 1b f)r a "
ydrate e . or e, t her y. a abl e sa

t her eof . %Pg aﬂ%?“bﬁtg?tﬁ %ﬁ‘\eé’Fh%W Agdfign bé?‘ ‘F’r{g gﬁ\?@‘ﬁé I‘Wg ’%‘Cagé Gﬁfﬁ?ﬁ'und of

f or milla ((Gi-CoHeloeliyi 0R631+CS) Hoivetkyty, or ghydriaeysblvate bi ooty theredfpardazol yl ,

oxodi azol nyl, thiophenyl, oxazolyl, cycloalkyl,
benzooxazlinTkahg%g %mmp t?%%g% 1, 3, 4-thi adi azol yl, tetrahydropyranyl,

pi peridinyl, furanyl, 30 benzo[1, 3]dioxo|y| benzot hi azol yl ,
i m dazol i ﬂhtﬂh& arﬂldﬂﬁa&ﬂ:lommembﬁﬂ%leQﬂtQﬂ-?s@'cb’ﬂlpouhd]mbrﬂula (Q%ZIQJB‘RF AYenyt OF

1, 3- dlhydr ot.hj azol i C tional Substituted
by: acyl, %Lﬂ‘% oY il ahﬁ%‘? R te SaF ?}BWE“%P%.O& el

Vquy@m%@m%ﬂN YWNQC» YYNQQO—YYMS@n
R7- SO2- NR6-, R -C(=0) - NR6- YY2N-(CI-C4) al kyl ene- SO (Cl - 4) - al kyl ene-, or

35 al kyl, aIkenyI al k nyl al koxy, al koxycar bonyl , aIkyIthlo
allryls ul ARqier partmulaaqnv@ﬁwmfoéﬁy [inventigre i 2 cerfpopid @f}fomyladbmhmﬂ 17 phemtyst i t ut ed

by: -18- &abmily alblRaya at BRLAR e, oé’iﬂdi’irbgﬁéﬂo o?@-ﬁhﬂifé/ sol R RV SR RRRNKE, or
- O) (al li'xam}éceuhcally acchpl\ttbie let éereof

20
Another particular embodiment of the invention is a compound of formula () wherein Rlis2-
fluoropheny! or 3-fluorophenyl, or a hydrate, solvate or N-oxide thereof, or a pharmaceutically

acceptable salt thereof.

25 Another particular embodiment of the invention is a compound of formula (I) wherein R? is hydrogen,

or a hydrate, solvate or N-oxide thereof, or a pharmaceutically acceptable salt thereof,

Another particular embodiment of the invention is a compound of formula (I) wherein R? is methyl, or
a hydrate, solvate or N-oxide thereof, or a pharmaceutically acceptable salt thereof.

30
Another particular embodiment of the invention is a compound of formula (I) wherein L' is a bond, or

a hydrate, solvate or N-oxide thereof, or a pharmaceutically acceptable salt thereof.

Another particular embodiment of the invention is 2 compound of formula () wherein L. is (C1-Ca)-

35 atkylene, or a hydrate, solvate or N-oxide thereof, or a pharmaceutically acceptable salt thereof.



aryl or heteroaryl, each of which is optionally substituted by al kyl, halo,
hal oal | cyl, al koxy, hal oal koxy, hydroxy, am no, al kylam no, dial kyl am no,
carboxy, or 5 al koxycarbonyl, or heterocyclyl or aryl heterocyclyl, each of
which is optionally substituted by oxo or alkyl, or aryl, heteroaryl,
aroyl, heteroaroyl, aryl oxy, heteroaryifxy, or heterocyclyl, each of which
is optionally substituted by al kyl oal kyl, hal o, al koxy, hal oal koxy,
hydr oxy, carboxy, 10 al koxycarbonyl, -P(=0 -(al koxy)2, Y Y2N-, or

Y' Y2N- SO2-, and when R3 is cycl oal kyl, tetrahydropyranyl, piperidinyl,

i mi dazol i gk ar%aﬂen%oﬁhh]laamgm ub&&%@{s@]cbrﬁ@hm @z&hmia,a) intborkis Lals SOHPpii onal | y

substituted by oxo, or a ol vat e her.eof, or a
phar naceut P Vlvé@@é]ﬁt"é’ﬂf’ e@&‘iﬁ Br atﬂii‘%rfné%ﬁmaﬂ’iﬁc?%te ﬁ@?&‘%eotf ticul ar enbodi ment

of the inventionis a conpound of formula (1) wherein: R3 is phenyl,
pyridyl, thi XS d| rimdinyl,
t hi ophenyf t€ gg%uafﬂﬁkgéﬁ Hﬁ enfggﬁcmn %Qiﬁkmfﬁ¥adlazolyl
1, 3, 45t hi Btis azyblydlicyl, tcmlqaadqm&ra@rme‘mwl heserpeplyl qmﬂyclem cBRylficyclic alkatyl,
benzol 1, 3]d|ox#&ﬂqf aﬁfﬁ4ﬂﬁ$ﬁﬁyﬁmﬁﬂuwwﬂw dazolldlnyl i ndazol yl ,

benzoi m dazol y benzof uranyl
1, 3-di hydro- benzo[éPﬁ§&Fﬁﬂﬂ%@P§% Y@&@%°¥ﬁmwwﬂwﬁ¥ ts optionally substituted
by: 20 nitro, hal oR*OYHOXY=NGRPOYN-ATH-06:0)REF SA@QoR05 M ORISQ:Y" Y2N-,

Y' Y2N- @) Y' Y2N-
al koxy(c::fatr bz)nyl iﬂﬂsfg%c’f ‘gr%‘f%NﬁR%nwﬁc'% ﬁ%leﬁe %—%Cgrci()l&?%‘e alkyl -
opti dfal |y substltumgdﬂbawlﬂhﬁu@a%amh@kyymdbkﬂxﬂvhmbGﬁyhﬂﬁ@ﬂy* or

heteroaryl, -P(=0) (o lRXN )e?ac &%ﬁ%%opno&ﬁys\ﬁbs\é%l}éd%@w R - SONR6-, or
heterocyclyl or ary eterOCﬁp h’ each which is optlonaléi ubsti t ut ed
Bh Jopk

by oxo, or heterocycl yhales @?@h§%B§FPWUF§HW%§ Leqygashpnyl; en RBis
cycl oal kyl, tetrahydmpm@@L,Mmeﬂw&N s@i R7L81[12W-0| I dinyl, or 1,3-di hydro-
benzo[c]lsothlazolyl 0 gnd 30 Y
and Y2 are each |ndepen8@LrﬁéB E%ﬁ%ﬁﬂﬁ%c P%IVS or dﬁ%q@éggélonally
substilist ut ed by hydr oxy, aIkmwpkyBMMWm?WMMQﬁMﬂmdﬂﬁf%mmmkﬁmﬁm¢%o

het eroaryl, or heterocyclyl I L%&hégn§gmggk§gmgyoglkyl or a hydrate,
sol vate or N-oxi de thereof, or arnaceutlcall acce table sal t._t hereof .

Anot her parti cul ar errboh?’fPFE‘ﬁ‘Ple‘ff amR@fGF%YFéWq“@rPf “’%15(98 it SS*“F‘BY nmula (1)
wherein R3 is phenyl 35 opt¢gn§EMﬂ‘§ubstltuted by: acyl, cyano nitro,
hal o, hydroxy, carbox

Y V2N C(=O) -, Y Y2 A aan% erc}}%,, W arylo h%&%lﬂﬁ% %)eteiocyc each of
R - C(260) - NR6-, Y' YZN- ( CI Gk iﬁpk@tia&jﬁﬂb%d(b@hﬂ(@l)ﬂ@ﬂ@h?&l@ aboxy, kptoalkoxy,
hydroxy, carboxy, alkoxycarbonyl, -P(=0)-(alkoxy), Y'Y*N-, or Y'Y*N-SO,-
, and
when R® is cycloalkyl, cycloalkenyl, heterocyclyl, heterocyclenyl or multicyclic alkaryl, it is also
optionally substituted by oxo,

25 or a hydrate, solvate or N-oxide thereof, or a pharmaceutically acceptable salt thereof.

‘Another particular embodiment of the invention is a compound of formula () wherein R’ is phenyl,
pyridyl, thiazolyl, imidazolyl, oxodiazolyl, imidazolyl, pyrimidinyl, thiophenyl, oxazolyl, cycloalkyl,
benzooxazolyi, 1,2,4-thiadiazolyl, 1,3,4-thiadiazolyl, tetrahydropyranyl, piperidinyl, furanyl,
30 benzo[1,3]dioxolyl, benzothiazolyl, imidazolidinyl, indazolyl, benzoimidazolyl, indolyl, benzofuranyl,
or 1,3-dihydro-benzofc]isothiazolyl, each of which is optionally substituted by:
acyl, cyano, nitro, halo, hydroxy, carboxy, amidino,
R*0-C(=0)-C(=N-ORH-, Y 'Y’N-, Y'Y’N-C(=0)-, Y'¥*N-C(=0)-O-, Y'Y’N-80,-,
R7-80,-NR%-, R7-C(=0)-NR’-, Y Y*N-(C;-Cy)-alkylene-SO2-(C;-Cy)-alkylene-, or
35 alkyl, alkenyl, alkynyl, alkoxy, alkoxycarbonyl, alkylthio, alkylsulfinyl, or alkylsutfonyl, each
of which is optionally substituted by:



al kyl, al kenyl, al kynyl, al koxy, al koxycarbonyl, alkylthio, alkylsulfinyl,
or al kyl sul fonyl, each of which is optionally substituted by: 5 hal o,

al koxy, hal oal koxy, hydroxy, carboxy, al koxycarbonyl, -P(=0) -(al koxy) 2,
Y'Y2N-, Y' Y2N-SQ2-, R -SO2-NR6-, aryl or heteroaryl, each of which is
optionally substituted by al kyl, halo,1 al oal kyl, al koxy, hal oal koxy,

hydr oxy, am no, al kyl am no, dial cylamho, carboxy, or al koxycarbonyl, or
10 heterocyclyl or aryl heterocyclyl, each of which is optionally
substituted by oxo or alkyl, or aryl, heteroaryl, aroyl, heteroaroyl,

aryl oxy, heteroaryloyan.Q nASHRKPIYELY, carbg hkycibbit) -H(S0)-@Rbiypnal | y
substituted by alkyl, hal oal kél ,nal Q. al koxy, hal oal koxy, hydroxy,
carboxy, al koxycarb8md Y YR SNKy) 2, ¥ Y2N-, or Y Y2N-SC2-, 15 or a
hydrate, solvate OfarNoGhéleflRryl, BRR@DHhictDl oftiopligsutateid bycalkyl paladekpidbl e sal t
t hereof. Another particular odi t _of .the,inwent ' nd of
fornula (1) wherein: 7 oglﬁ?}fy’g%??}%hag}léoy%a"g 1??%?@?@?/%%%?% hal o,
hydr oy, carboxy, am di algoxy¥p@{E@) - C(=N-OWN -, Y Y2N-, Y Y2N-C(=0 -, 20

Y' Y2N- SO2-, R - SO2- - ARG A{0)I - FANN is AlidRNY @8Ry oxddrk Y| t hi 0,
al I cyl sul fonyl , arheﬁgcﬁgﬁrrac%a%%?c%’ ?f%l opgsid%nal I% substituted by:

hal o, carboxy,aliglLlleoxycar bonyl, aryl or heteroaryl, P(=0) -(al koxy)2, Y Y2N-,

\I};}Yth‘ S@2-, R mﬁrql?eteNB%%,aro?F, h&é}oziﬂ%ﬂ,@&‘ﬂﬁiymetéba@mﬁbﬂdﬂﬁ?@flﬂwcﬂ ‘)ﬂW,hIiOMFCh of
ich is optionally substifuted. by o r . heteroc

substituted by Y Yz}l@?ﬂﬂi‘/ﬁag*‘?mt%ﬁ’éi a@%ﬂ%‘ﬁ%éﬂq"ﬂ %gp%a?\°ég‘ﬁ’t"?§?;‘fﬁ‘§‘8%8}é’é :

cycl aal kyl, or al kyidikophibeiysHOs@betyL STEW- by YEHSOcyand al koxy, ani no,

al kyl am ng, disal kyl an t [ Yleriai¥1, RSESIREYCIM - ARaional |y

substi t ut ‘é’é‘*“by 1%?YE1§$,@1’Q%ah§aagﬁ%$}g’t%éefushg?i/at e or \ orm de t hereof, or a

phar nmaceubséngeltlispthizedd it ia plseopsianaly substiteed by 30 Anot her particul ar enbodi nent

of the i nyeMuAR, dofaR oFRIRAs RG] orfa@hifiabdutichlly 20b:paBl Baltferdcf. phenyl
optionally substituted by: Y YZN SOz-, R -SO2-NR6-, al kyl sul fonyl, or

al kyl substituted by Y' Y2N-SQ2-, R -S(2-NR6-, 35 or a hydrate, solvate or
N- oxi ge t has@@artiQilar anfiiarerbaehstinealidnyis a@oppiodiof forngdd @) whesmeof . - 20-
Aot her P i cul At SO0 R BLo NS LNAG BB oA BBIHOURhR, LTI 2 (1)
wher ei n: ﬁRﬁpﬁ%‘Y‘S enﬁ?/’ &3&%’01%1 oys;’sglgsltl %t_eﬁ&bg:wﬁ—m&}w’ ﬂ] o
cycloalkyl, benzooxazolyl, 1,2,4-thiadiazolyl, 1,3,4-thiadiazolyl, tetrahydropyranyl, piperidiny],
furanyl, benzof1,3]dioxolyl, benzothiazolyl, imidazolidinyl, indazolyl, benzoimidazolyl, indolyl,
) benzofuranjr], or 1,3-dihydro-benzo[clisothiazolyl, each of which is optionally substituted by: _
20 nitro, halo, hydroxy, carboxy, amidino, R°0-C(=0)-C(=N-OR")- Y'Y*N-, Y'Y*N-C(=0)-,

YYIN-SO,- R™-80,-NR®-, R™-C(=0)-NR"-, alkoxy, alkoxycarbonyl, alkylthio, alkylsulfonyl,

aryl, heteroaryl, or
alkyl optionally substitated by:
. halo, carboxy, alkoxycarbonyl, aryl or heteroaryl, -P(=0)-(alkoxy), YIYZN-.,
25 YYIN-8Oy-, R™-SO;-NR’-, or
heterocyclyl or arylheterocyclyl, each of which is optionally substituted by oxo, or
heterocyclyl optionally substituted by YY*N-, and
when R is cycloalkyl, tetrahydropyranyl, piperidinyl, imidazolidinyl, or 1,3-dibydro-
benzo{clisothiazolyl, it is also optionally substituted by oxo; and
30 ¥ and Y? are each independently hydrogen, cycloalkyl, or alkyl optionally substituted by hydroxy,
alkoxy, amino, alkylamino, dialkylamino, heteroaryl, or heterocyelyl optionally substituted by alkyl,

or a hydrate, solvate or N-oxide thereof, or a pharmaceutically acceptable salt thereof.

Another particular embodiment of the invention is a compound of formula (T) wherein R? is phenyl
35 optionally substituted by:
acyl, cyano, nitro, halo, hydroxy, carboxy, amidino,



Y Y2N-SO2-, R -SO2-NR6-, al kylsul fonyl, or alkyl substituted by Yl Y2N- SOZ-,
R7-S2-NR6-; and 5 Y' and Y2 are each i ndependently hydrogen, cycl oal kyl,
or alkyl optionally substituted by hydroxy, alkoxy, am no, alkylam no,
di al kyl am no, heteroaryl, or heterocyclyl optionally substituted by al kyl,
or a hydrate, solvate or N oxide ther e? , or a pharmaceutically acceptable
salt thereof. Another particular enbodifrent of the invention is a conpound
of formula (1), which is 10 2-Phenyl -pyri m di ne-5-carboxylic acid
benzyl am de 2-Pyridin-4-yl-pyrim dine-5-carboxylic acid phenyl am de,
2-Pyri i n- 3y 1gepui -] ARGy SRV Rl wPYROULORbIE N SOy,
2-Pyridin-2-yl -pyri m e-5-caphgoxylic aci d %g‘eny d%’g’
2- ( 3- Fl uor o- p%r&ﬁ/qz')“mpyﬁl“ﬁﬁ"@ﬂg—@{- EarSoty-aligl |882‘§1§'gﬂ7‘? g 15
2- (4- Fl uor o- phagy ke, byt bRExyDalkasaeboyyl] kydtsio thikyelfiydiamhibidsulfonyl, each
2- (2- Fl uor o- phenyl ) - pyrim di ne- 5- car boxylic acid phenyl am de,
2- Phenyl - pyr i ﬁf&%ﬁ%%’é‘é"&%ﬂﬁpgd Eid
(2, 2- di 0x0- 2, 3- di hyeibaikbiy, Bdleaithay, Bydrivenafasy.iatortserbons), PE=Oyplkexgin de,
2- Phenyl - pyri m di ngagngafhaxwuhi Gragl dms.
[ 1- (1H i mi dazol - 2-%‘23{:%?%#3%’“ | ﬁﬁtﬁ{-w ]-amide, 20
2- Phenyl - pyri m di necybordwietvayls pach ofyghieh is optionally substituted by alkyl, halo, haloatkyl,
(6-di met hyl ami no- pyri di Qi3 yianaikbng, dydedxy Genino, alkylamino, diatkylamino, carboxy, or
2- Phenyl - pyri m di ne-5-car boxylic acid
[ 2- (2-pyrrolidin-1-yl - efKP5W8Hz¥oxazol - 6-yl | - ani de,
2- Phapy!l - pyri mi di neeorot@lybaayillieeragdlyl, ehelseflwhivhindptitnelzspbstitiied &y oxo or
2- Phenyl - pyri rg di1 ne- 5-carboxylic acid [2-(4-sul fanmoyl - phenyl)-ethyl]-am de,
(R) - 2- Phenyl - pyri’m di ne- 5- car boxylic acid .
[ 4- ( 2- 0X0- OX az¥li ltferparyl, pronle hataydayay eyt hetgrprEioxy, prheterocyelyl, each of which is
2- Phenyl - pyri mi di Ngy3s:G8y fa0uibtked By afki0halAnar BALY, Ry IRARKELGhyarody,whbeati de,
2- Phenyl - pyri m di ne-5-carboxylic é-ﬁ‘lf’d (%Iﬁgr bagg;%’ g)henyl ) - am de,
2- Phenyl - pyri ni di néksseaPeyk AGO-akre s - 5oy ¥ Bakoyi - phenyl ) - ani de,
2- Phany| - gyutiyidad] $0Ratb oabkiaxdibrat, @ aipbhridbettjeaiiyonsopayic kadiimsxept.) - am de,
4- et hyl - 2-[ ( 2- phenyl - pyri m di n-5- car bonyl ) - anm no] -t hi azol e- 5-car boxylic
acid ethyl ester, 30 ] )
{ 2- [ ( 2- phémther pasticuirr eintrdinBntd s dmypition s eeepomd pESmlDyeelicet i ¢ aci d et hyl
Zstﬁg: ,hyl %3ifFhenylhog?lcg;llﬂypsyﬁﬁtnl‘litegib?]: 5-carbpnyl ) i t hi og{ § oxylic
- T LT -, - S99 M - AL ES 2 I o 8 ) 1
‘acid, . {2-[( 2-%&%#?9»%%%%‘?%-@% Bé?ﬁého)%ﬂ”‘ﬂg’%)?‘? i’@m %- y(fc(?{jg’cet-i c
aci d,20 2- PhenyVvspyision Bi-sm-MRrg & DesO)INRS-, atkigy, dkoxptarbphydifyiinopliclydfmyll am de,
2- Phenyl - pyri m di ngﬁ- 5- g%r boxylic acid 4-dinethyl sul fanoyl - benzyl am de, 35
2- Phenyl - pyri n‘i‘glr' WEELSF hoxyl i ¢ acid (3, 5-difl uoro-phenyl)-am de,
2- Phenyl - pyr i nitiil ngsioBallyawtisttetpd bss aci d pyri di n-2-yl am de, -21-
2- Phenyl - pyri ni di ng;,R- GALRY %y CarBily D ad NirdeBiboargs, Y-a0¥(fRoxy),, Y YN,
Y Y2N-80,-, R™-SO;-NR’-, or
25 ‘heteroeyelyl or arylheterocyclyl, each of which is optionally substituted by oxo, or
heterocyclyl optionally substituted by Y'Y?N-, and
¥! and Y? are each independently hydrogen, cycloalkyl, or alkyl optionally substituted by hydroxy,
alkoxy, amino, alkylamino, dialkylamino, heteroaryl, or heterocyelyl optionally substiiuted by atkyl,
or a hydrate, solvate or N-oxide thereof, or a pharmaceutically acceptable salt thereof.

30
Another particular embodiment of the invention is a compound of formula (T) wherein R® is phenyl
optionally substifuted by: '
Y'Y*N-80;-, R™-S0»-NR’-, alkylsulfonyl, or
alky! substituted by Y'Y?N-80,-, R’-50,-NR"-,

35 or 2 hydrate, solvate or N-oxide thercof, or a pharmaceutically acceptable salt thereof.



2- Phenyl - pyri m di ne-5-carboxylic acid (3-sul fanoyl - phenyl ) -am de,

2- Phenyl - pyri m di ne-5-carboxylic acid

(2-oxo-1, 2-di hydro-pyrimdi n-4-yl)-am de, 2-Phenyl-pyrim di ne-5-carboxylic
acid (4-sul fanoyl - phenyl)-anm de, 5 2-Phenyl -pyri m di ne-5-carboxylic acid
pyri m di n-4-yl am de, 2-Phenyl - pyr| m djne- 5- carboxylic acid

(1- pyridin-3-yl methyl -pi peridin-4-yl)-am de,

2- Phenyl - pyri m di ne-5-carboxylic acid

[ 2- (2-oxo-im dazolidin-1-yl)-ethyl]-am de,

2- Phenyl Mﬁbﬂ’ﬂaﬂicﬁl@r’eﬁmﬁtﬁﬁlg}ﬁm’ﬂaé BivedGors b Smipbikd o Fa@olly Wheydig: - et hyl ] - ami de,
2- Phenyl - pyrim di ne-5-c¢c rbox%{y c acid (tetrahydro-pyran-4-ylnmethyl)-am de,
10 2- Phe I‘SWYJW“GF% SUFGBRyl i c acid (3-trifluoronethyl - phenyl)-ani de,
2- Pheny!l - pyri ' NAg0 5 RE-SORBIRS dliglsaifongtl, 02H- pyr azol - 3- yl)-ani de,

2- Phenyl - pyri | £ hyl - pi peridi n-4-yl)-am de,
2- Phenyl - pyr| nh(gflsﬁesflglfeﬁ% gg&léld: gmsg ﬁ%:’gﬁ%ﬁdl n-2-yl am

m de
2-(3,5-diY ImrbY%ﬁr@m]nylﬂgpe@ymdyﬁw@rpgpg,@clg % gyl eptipsplly substituted by hydroxy,

3- et hyl Sa;ﬂ{o am111t5 heteroaryl or heterocyclyl 0pt10nally substituted by alkyl,
i T1Udro- p’h en

:23 g’ﬂzat ﬁy ? < P,fl%? Folypteor ! 5] py rel(jlgre?)}' 21? a phm%xaégeu(tz)lc):( lly Iaé:ceptfﬁ)'le salt thereof.

(4-difluorophenyl)-4-methyl pyrin di ne-5-carboxylic
¢ d:g E%’]ﬁ’é‘f’su' f %A}tr %gxenzt%#%gnmgenhon Isagomﬂ%&(d 0q¥4r)|1u19m lv\mcg'isne 5-carboxylic

cid
31pyr |m1e)y14ymm11diny45-cpijym dm&i:enﬂlameboxyl ic
cig-s neztlgm -0l BNZXLBAL A84 phonylamide,
t

Fl uor eny - pyrimdi né-5-carboxylic acid
hyl s(A lrxalﬁ@yi-x Ipesrimpifing ireggosylipacid phenylamide,
3- Fl Eozr. llzzTJ];ﬁMﬁiemcéib&@{@acﬁkﬁpbeMrhﬂd; aci d
2-et ho sul.f anp
5 E e SR R R R Praamie, |

e

2-Ihydr23@45th1rce;ﬁ3phﬁ)jb)fmntb9d Y-eddmyliplagidplttaylamide,
cycl opro
c

i 3- Fl o d
uoy gypﬁlts}g(?gﬂe)%ﬁf,&igm &rb% RIBE Yl 16m A6, H o
3-Fl u&Empﬂ@ﬁvmyinwr@wpﬁ%ﬁ@1%28511%523?@1&3":'%%213@& 6*-benzofclisothiazol-3-
3- hydr@xaasigg, opyl sul f anoyl ) - benzyl am de,

:23 EL;J ﬁ%o ngqxéxpé{ﬂp ;cllaf%ﬂ'y)gl)llg gc ~1m1§¥zo —% jchdl-pipE:ridi11-4-yl]—amide,

326l uoz—ﬂaepﬁmyyﬂn)dﬂpwuammhn @Hcs(%ianéﬂmaydmcepyalémé-yhnethﬂ) -amide,

3- rrEt ﬂ éﬁﬁ%& fﬁél f 11): a&@ﬁz&'!p Iigﬁ 1—yI—ethyl)-benzooxazol—6-yl]—amide,
p

3-Fl uoro pyr| m di ne- car é ic acid
4- et %R@ﬂnﬂwyﬁn@meﬁaﬁmww ‘kw%ﬁ?ﬂ enzylamide,
3-Fl u0:£ph ep?wn)dnﬁ;smamo@heacusfzc(a&maﬁysyu.pne@@mhyu-amlde

ycl Oh enyl]-amide

2 o2 BB PRRT TP LS A Gogroreolif é‘f)"‘“‘“"::e) phenyll-amide,
225y dr BRyeni;pirididiretshoptbogstita ydid (o dbetybaging-pyrivimn3-y1)-ami 30

3-Fl uo% ghegﬂ ﬁxﬁdugysrda{go 1%%@(3%@%%9 :phequggfnﬁeB sul f anoyl - benzyl ani de,

3-Fl uo ic acid

2- mor phthuﬁ—mnyﬂidl@thgmhFa%@r@‘ﬂ%*i@rﬂ’?m%%@ﬂ)‘amlde

:23 Fl uos. 9%&9 d'u{&%‘jr-dafﬂogjl}.li?@m@(mﬂl?@‘-wcloﬁe)@gladude
piperidin-1-yl-e en

5 Bl Do B M Ty B BOR B ey febors e acid eyl ese

g 3|((:)|1 Tk ¢ bheyti ol detio s~ cﬁrbyﬂy))-aﬁiiﬂw-ﬂsazbllfﬂeyﬁ}ycte}lc adibatimy bsteni de, 35

uo rim dine-5-

(1- et h')E/fne ‘reir%% g’l%fgﬁ %néfﬁaﬁioﬁﬁgu dn O?ecé er?g/llcg‘r:ﬁdde

{2—[(2—pheny1—pyrmudme~5 carbonyl)-ammo} -thiazol- 4—y1}—acetlc acid,

2-
a
a
2-
a
2-
3-
2-
3-
2
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2-
3-
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2-
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3-
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3-
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3-
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3-
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(
(
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(
[

2-Phenyl-pyrimidine-5-carboxylic acid 4-methylsulfamoyl-benzylamide,

2-Phenyl-pyrimidine-5-carboxylic acid 4-dimethylsulfamoyl-benzylamide,
35 2-Phenyl-pyrimidine-5-carboxylic acid (3,5-difluoro-phenyl)-amide,

2-Phenyl-pyrimidine-5-carboxylic acid pyridin-2-ylamide,



2 2- ( 3- Fl uor o- phenyl ) - pyri m di ne- 5-carboxylic acid
(1Hi m dazol -4-yl)-ethyl sul fanoyl ] - benzyl am de,
Fl uor o- phenyl ) - pyri m di ne- 5-carboxylic acid
(2-met hyl - pi peridi n-1-yl)-propyl sul fanoyl ] - benzyl am de, 5
Fl uor o- phenyl ) - pyri m di ne-5-carb %yllc acid
pyrrolidin-1-yl-propyl sul fanoyl)-tenzyl am de,

Fl uor o- phenyl ) - pyri m di ne-5-carboxylic acid

di et hyI ani no- et hyl sul f anoyl ') - benzyl ani de,
Fl uog_ phe ;hﬁim@)ffcbﬂ% 139 EeiPthas Dyidec aci d

2.

3-

3-

3-

3-

3-

2-

3-

2-di eth t hyl syl

3 oot e e s N

3- d: Wei-méhﬁfﬁyﬁﬁrdﬂwz-oéﬂbﬁig/ﬂlbydid (roapy,ksiibydrappyhidingeylryhideni de, 10
3-Flu e rim

R L L e L P

3- Bl uoz- Mﬁ%@ﬁmﬁmﬂm@ﬂm@@)@&ﬂ%ﬂ einideaci d

2-aii S?Pﬁeﬁﬂ - s%EJEM:Ly%U Lélm%ame@mi Bkl 4-y1)-amide,
ne

3-

(p

3-

Fl uor o- pyrl m d| ne- aci.d
t han%B@Pflmméifﬁeﬁﬁi’W@Eﬂ% 4%??1 11@‘341351'&““‘16
Fl UOI—Phemjl | #n?dm@—l'slmﬂabwlm pald [2l1’(lld-l1rﬁhﬂa25}~4}§iln hﬁyayhmlde aci d
r opane Su am.n enzy. ~

Fl u O‘?’ Bheﬁﬂ epwﬁn) — - bﬂz?%hc 601& {' ééca.ﬂd,rdro epyéan 4 a}ﬁ;g )ﬁ ?néldeém d
nmetldyl SﬂPﬁaﬁyﬂ;yhm&liﬂ&@LcabemW had{3dgfluoromethyl-phenyl)-amide,

- Fl uo. - foxylic acid
I sopr o%y 8‘ Jnd“fé Srm}bﬁwlcg&%tg;ﬁz@ag(?ﬁ?qﬁ%o 2- %3 Fl uor o- phenyl ) -

i mi di n%P@E@Yb@;@&qeﬁccaﬁ’eﬂ@FcS‘”‘%ﬂéﬁ?ﬁ‘ﬁ’ﬂf@@ﬂf%ﬁ Vi-afidfro- met hyl ) - benzyl ami de,
3-Fl u0ﬁ.§ne9hqwﬁﬁdmegyaafbﬁkﬂic BEd PyrEad Mmhmde aci d

(3

(i

r

(

[ (propane-2-. m NQ t z oro phenyl) -
rim di nels: ‘P%‘E)R]V’ Ylipyéﬂl%fn%?ﬁaéh‘%/“ﬁbfc §i nyeﬂ ate“h fbe%%%% ani de,

( 3-1Bl uoz-(2;Pistimyd )shenjzlypyrmxdimqéa@bammwly+mqﬂly§91if@wyl-benzy1mmde
(i
(
(
e

2
[
(
[
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
[
(

y

y
| sopr op %J_éﬂ{&@?{?&‘%yr Hett (]IJ mﬁﬁ;{%zs\lé m(ﬁligacld g%ethylsuifamoyl benzylamide,

3- Fl uor -carboxXylic acid

met han%ﬁﬂﬁ@ﬂypmlﬁ@ﬂ W‘P‘m’kﬁ-ﬂ&ﬂ?r% |famoykbngdamide,
5- Met hyks-fytiagy-4hm yﬁmiuﬁrﬁcayﬂo)xyﬂawlumm&mmm@rmwm acid

t rahydr o- pyran
(5- Met h{fd Eor?PgﬂnﬁliggﬂT‘ﬂ?‘BT'g"cng& o a5 Gy Fhenz Ei ic acid 4
- sul faenoy ﬁ{bﬁﬂﬂ‘@@%ﬁﬁ)-ﬁﬁmﬁldmeﬁ -carboxylic acid 3-(2- ethoxy—eﬂlylsulfamoyl)~benzy1am1de

2- (5- Meth AREAL 5 Jakdod TENTI o By 16 e SRR ) Boc Pllice,

( 3- phenyl - 4 3h§mﬁf€+f% aza]? E%ar?{%%rl "ﬂz BI &3 ) ed

2- (3- Fl uoR€3- ﬂn@ﬁthnylpmrwﬁwﬁ@a@ow wﬁwyplepfawls&lfmﬁ-benzylm e

3- (nor phObJ(jlﬁuém%hléu& s&mldﬁ@sza&b@mnd@lda @ﬁ?&t&ayprmyngumndxyr)aerﬁylem@oxyl ic

acid 3, 4-di met hox enz l.am deb%F tﬁ%né H%#’OI metg Nes 5 ldcC acid

( 2- benzo[ + & 5er8% ‘?“Y ’Pﬁ TR R AR RSPy ne- “Carboxylic

aci d %51H- paEBmeb-phenyl) )Jyﬁiﬂidﬁleﬁ-carboxyllc acid 3-(3-methoxy-propylsulfamoyl)-benzylamide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(4-methoxy-butylsulfamoyl)-benzylamide,
2~(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-cyclohexylsulfamoyl-benzylamide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(2-hydroxy-1,1-dimethyl-cthylsulfamoyl)-

3-
2-
3-
2-
3-
2-
3-
2-
3-
2-
3-
2-
3-
2-
3-
2-
- 3-
2-
3-
2-
3-
2-
3-
P
2
3-
P
2
3-
2-
(2-
2-
(t
2-

benzylamide,

30 2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-sulfamoyl-benzylamide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(2-morpholin-4-yl-ethylsulfamoyl)-benzylamide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(2-piperidin-1-yl-ethylsulfamoyl)-benzylamide,

~ 2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-[2-(1-methyl-pyrrolidin-2-y1)}-ethylsulfamoyl]-
benzylamide,

35 2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-[(1-ethyl-pyrrolidin-2-ylmethyl)-sulfamoyl]-
benzylamide,



2- Phenyl - pyri m di ne- 5- car boxylic acid

1, 2, 3]t hiadi azol -5-yl)-benzyl am de,
3- Fl uor o- phenyl ) - 4- net hyl - pyri m di ne-5-carboxylic acid
t hyl sul f anoyl - benzyl am de, -23-
thyl -2-pyridin-2-yl-pyriniidine-5-cgrboxylic acid
t hyl sul f anoyl - benzyl am de, 2-Pheny-pyri m di ne-5-carboxylic acid

r phol i n- 4-yl benzyl am de,
[(2 Phenyl - pyri m di n- 5- car bonyl ) - am no] - | H benzoi m dazol e- 2- car boxylic
ci d met hpl3 @R phenyl)-pyrimidine-5-carboxylic acid 3-[2-(1H-imidazol-4-yl)-ethylsulfamoyl]-

-[(2- Phenéﬁ%ﬁ rimdin-5-carbonyl)-am no]-IH benzoi m dazol e- 2- car boxylic
|d 52 é rlnldlne 5-carboxylic acid (benzofuran-5-yl net hyl)-am de,
heny p (3 Fludionderdyl) pauritoidingisicerbagiliclackd Fidt(Ramtsipipoidipt adi-mepyiebanayini de,
Pheny- p%&hﬂ%@ jage- 5-carboxylic acid 4-carbanoyl - benzyl am de,
2 Phen I ne-5- carboxylic acid
3- (2- Hydr 6>£§>—Fb@mh§ul)fpamgdmy Stsahoxylia paidfa(3-pypolidinehykpsopylspianon-bedamidoxy | i ¢
aci d 4- ( mryprRbiotmdayBipyfiginmk s-cRenaYt aid 1. didéhylamino-ethylsulfamoyl)-benzylamide,
g Eﬂgzg B I;(:’; mug%o%erg/_)§g{ug§%-: IcC bgygﬁ:hgac?dy& c{?«%hy? lflrllr];oaerg}? shlfa%?o?rﬁ%leﬂ%amledb

[ 2-(2-am ﬂQB-ﬁ‘hmtﬂhyﬂyl)tpbmﬁﬁmleé&ﬁﬂbb})ﬂleﬁdm ~{3-cimstigjdamino-2,2-dimethyl-
2- (3-Fluoro i ne-5-carboxylic acid

PRkl Al

3- met [am de

{4-{ [té Pﬁéﬁ*ﬂmwynhﬁqﬁ)mﬂ@ﬁéamb@wp yeiihiSritpethydamigg-peniylsal&moyh Penzglamide,

di et hyl eét(ﬁ-ﬁ:‘luoro-phe J—pyr1m1dme—5 -carboxylic acid 3-(2-diisopropylamino-ethylsulfamoyl)-

{4-1(2- Pheny pyri m di ne-5-car bonyl ) -am no] - butyl ) -phosphoni c acid di et hyl
ester, 15 ?EﬂFP§=Phenyl pyri m di ne-5-car bonyl ) -am no] - et hyl ) - phosphoni c
acid di et hy(b-FrStoathenyl)-4-methyl-pyrimidine-5-carboxylic acid 3-(methanesulfonylamino-methyi)-

{ Phenyl - [%%mﬁhe%%l- pyri m di ne-5-car bonyl ) -am no] - met hyl ) - phosphoni ¢ aci d
di et hyl 3- Fl uor o- phenyl ) - pyri m di ne- 5- car box yllc acid

3- net Hane &k blngn};)l‘l&ﬂy@fﬂzxyf}ﬂaﬁfﬂgmdme— -carboxylic acid 3-[(propane-2-sulfonylamino)-methyl]-

2-(3- Fluomgu?gﬁﬂwl) pyrlnldlne 5 carboxyllc acid

(1- met hanesul f onyl - pi peri di n Ineth

2- (3- Fl uofd? ﬁw@mhywagﬂrm%y&avﬂgm Mkt Pﬁ Eigigy{spfymoyimethyL-benzylamide,

met hanesu |2f-(myﬂo-ﬂhb@@%ﬂﬂ@dﬁyﬂhﬂﬁé—ﬂ-ﬁh}exyﬁﬁacﬂim@repropylsulfamoyl—methyl)

2- (Phenyl% %;dlne 5-carboxylic acid 3-nethanesul f onyl am no- benzylanlde
2-(3- FIuordB% )-pyri m di ne-5-carboxyli-c acid

3- aceﬂylsaK&@hpyhﬁbeﬁsz%mﬁmké4mﬂ@xﬂ83ﬁﬂQém@hﬁH@ﬁ?ﬁ#mﬁwwqﬁﬁwﬁhﬂyvbméﬁrboxyl|c
acid 3- (3‘2Q§ @Iugfo%g g@zﬁﬁﬁldmesﬂéa;%%c)ac@@lﬂéw ﬁ@Z@ﬁlfonylanuno}methyi}—

2- Pheny- pyrim di ne-5-carboxylic acid (2-sul Fannyl et hyl)-am de, 25

2- Pheny- pYrae idee- 5- car boxyl i ¢ aci d (2 di et hyl sul f anoyl - et hyl ) - am de,

2- Pheny! - pyBFhoghighenyD- Saiididieys-taeboagicteid 3-methylsulfamoylmethyl-benzylamide,

El?I-\/EP ﬁ;lyl [(%'ﬁg“ﬁvlf thhl ﬁd]:)ﬁraié'l?clme— a(r:%‘)r alg,XSi?B élscgaéopaflsulfamoyl-methyl) -benzylamide,

( 3- phgnyl -2{(3_ ;Fmozb};thmyb)dqya@dine5-oy;:lbpxgézpmqﬂrb(}methanesuIfony1am1no—pyndm—4—y1methyl)

2- (3- Fl uor,g;phenyl ) - pyri m di ne- 5- carboxyllc aci d

3-phenyl -[1,2, 4] t hi adi azol | )am d
(2 (g Fl uor2(55‘a4f$}5{11[1)2-‘ﬁ?}ﬁaihﬁﬁ°@r3ﬁé{ X %&W?Oéyi&éwa (tetrahydro-pyran-4-yl)-amide,

(t et r ahy dnqsmyeraRFI4; abshdiddsiecteyt) W@S&Mﬂwa‘:lpy FHufadbyieeiezanidaxyl i ¢ aci d
AT DAV O T e T LY
30 amide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(morpholine-4-sulfonyl)-benzylamide,
2-Pheny-pyrimidine-5-carboxylic acid 3,4-dimethoxyl-benzylamide,
2-Pheny-pyrimidine-5-carboxylic acid (2-benzo[1,3]dioxol-5-yl-ethyl)-amide,
2-Pheny-pyrimidine-5-carboxylic acid (1H-indazol-5-yl)-amide,
35 2-Phenyl-pyrimidine-5-carboxylic acid 4-[1,2,3]thiadiazol-5-yl)-benzylamide,
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid 3-methylsulfamoyl-benzylamide,



2- Pyrazol -1-yl - pyri m di ne-5-carboxylic acid 4-sul fanoyl - benzyl am de,
2-(2-Met hyl -t hiazol -4-yl)-pyrimdine-5-carboxylic acid
(tetrahydro-pyran-4-yl)-am de, 35 2-Phenyl-pyrim di ne-5-carboxylic acid

(t hi ophen-2-yl net hyl )-am de, 2-Phenyl -pyri m di ne-5-carboxylic acid

(4- et hyl - oxazol -2-yl)-am de, -24- 3.
thhoxyinino-{2-[(2-pheny|-pyrinidine-g-carbonyl)-anino]-thiazol-4-y|}-acet
ic acid ethyl ester, 2-Phenyl-pyrimdine-5-carboxylic acid
(5-nmet hyl sul fanyl -[1, 3, 4]t hi adi azol - 2-yl ) -am de,

2-[(2- Phelawmm.m mudh m@r é«ﬁﬁm&xﬁmm@k T&Q@Eﬂfamoﬂztﬁbz@}aﬁndéﬂr boxylic acid

t hyl est din l.ic acid
| - phenyl %JPWFP#”&‘W ;o2 F‘O’Bs?l )f%" arboxyl i ¢ acid
? (1H[)t eBﬁ&ﬁbﬂﬁp@d@h&ﬂﬂbbﬂﬂ)éﬁmmﬁ;lH—bEanlnédmydie-@-yatrbmhh wdnethybestroxyl i ¢ aci d
car ba [
-[(2- Pherqg;2 pyr| d C} ca ony oTYﬁ%e&Hﬁuﬂ(%ﬁlea&arF%xy c-ag}ir boxylic acid

m de,> 22ﬁhwyﬂyrlp3dme#rtx§1hﬁwh§acefhﬁ’v%szfytané—}’ém?ﬂa'l)—amlde

3-(2- bk . o i mi di ne-5- car boxyl i
77 e o oapen ey 11 1 0001
| }- ami de 2-PpeypypEmidine W@WF)‘GI‘M/'WWV%“@ boxylic acid

2- (pyri onghas-g yr]ﬁ!ﬂhﬁe@rbyib))xﬁb hyid 3-C2atiydmey-cthylsulfamoyl)-benzylamide,
RO A i 1o - )b

¥ uopFhelyenyitnjdineyrcarbdilinasid-mabiietiainpy-bergldmide,

pyri d'ZQ’h )ﬂy%}dli:ﬁélﬁcm% 1@9@&’ 2](2 Qﬁﬁ%—ﬁh@é@ﬂyﬁiﬁuml‘jﬁ@l) ethyl]-amide,
Fl uor o- enyl ‘H‘By“ m di ne-5-carboxylic acid

(
(
I
3-
8!
3- hydr as@r o phpryBirstiride S P el sl mythylgbiamoy-hepzyamide,
123 EI SOI’{&{ MIBM&I)WMMS%BT@-M@BMIB -phaptiotlic acid diethyl ester,
- r Su

3. Flyu 02%}1(%%8?{94 ﬁ%q bogyl b}.l?)l)rplg%spgogm Citciqec\liethyl ester,
(t Bt r ak4-te-dhanyl- wm@qd—ﬁmtﬂmy&&@]feﬁnbwh‘}wh@@ abjid diethly bastexl e,

3 Fl uor, 11 OTHIC ach e ester,

o Dy é%, H%Gf%h)enﬁ%ﬁdxﬁw% ﬁﬁaer% 91?5&8?&&:&@1%5&:11 id diethyl ost

3- Fl uoPé ﬁ’«vewwhyuybwiumd@?ﬁéméow? #eskyrnpthanggedfpnyl)-benzylamide,

;2), (2- hmz-emquﬂxk@mp)mﬁidﬂw&%&@nm&d (@ -y I Eperidin-3-ylmethy])-amide,
(

Fl di b I
o SRR oS0 P Sk i
3-H uommidghenyl ) - pyri m d| ne- 5- car boxyl ic acid

-i sobuty b%bﬂehﬁwxﬁlﬁé‘@ XJﬂgﬁBrﬂedmd 3-methanesulfonylammo—benzylamlde

2- (3-Fluo _E rim dine-5-carboxylic’ and
( 5- i sopr opyd-ElyrrokeryD PW]“H‘Fﬁ“CBTbWH%{‘ -3cetylfplfmnoyl-benzylamide,
2-(3-Fl UOQQS—PEB&%}H}*DWHHM%EQB@D}@% 2Ky {3t dxo@iplifhzine-1 -sulfonyl)-benzylamide,

G2 B Fl norSuRERU I iR e e L AR Sty
(2- me2thy| ewhémymyytinigngrShaibmedic ydid@tdimdthylaifinie]-eB0)-amide,
2- (13- Fl uor Pg&;ﬁg%eﬁaﬁe- d,-& oD%{d g}]ﬂﬁqu SRS RNV 1l d

(2-met hyl su
4- Methyl-Z-pheny pynm1dme-5 carboxyhc amd (3-phenyl-[1,2 4]thiadiazol-5-y1)-amide

2-(3-Fluoro-phenyl}-pyrimidine-5-carboxylic acid (3-phenyl-[1,2,4]thiadiazol-5-yl)amide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid (tetrahydro-pyran-4-yl)-amide,

30 2-Cyclohexyl-pyrimidine-5-carboxylic acid phenylamide,
2-Phenyl-pyrimidine-5-carboxylic acid 3-amino-benzylamide,
2-(3-Pyridyl)-pyrimidine-5-carboxylic acid-3-methylsutfamoyl-benzylamide,
2-Pyrazol-1-yl-pyrimidine-5-carboxylic acid 4-sulfamoyl-benzylamide,
2-(2-Methyl-thiazol-4-yl}-pyrimidine-5-carboxylic acid (tetrafrydro-pyran-4-yl)-amide,

35 2-Phenyl-pyrimidine-5-carboxylic acid (thiophen-2-ylmethyl)-amide,
2-Phenyl-pyrimidine-5-carboxylic acid (4-methyl-oxazol-2-yI)-amide,



am de, or 2-(3-Fluoro-phenyl)-4-nethyl-pyrimdine-5-carboxylic acid
(5-1sopropyl sul fanmoyl - pyri di n-3- yhnethyl)-am de, or a hydrate, solvate or
N- oxi de thereof, or a pharmaceutically acceptable salt thereof. 35 -25-
The present invention also includes within its scope a pharnmaceuti cal
conposition conprising a pharnaceutigﬂlly effective anount of a conpound
of the invention, in adm xture with a “pharmaceutically acceptable carrier.
5 Conmpounds of the present invention are PGDS inhibitors and thus, are
useful for treating allergic and/or inflammatory disorders, particularly

di sor der %ﬁ&ﬁm koS hehyt-pdribhifibd-5-Sarboagh)- Bio PRREM-yOhcEtiRia€id ethidttediCt | ve

pul nonary di sease zl" D) . chordi r’}g{# %Fﬁt P?r i,ndveritzi namr}gerei nis directed
to a met Rodhepf-ryimidinpAgaraosylis seu{prChyrdpradLf-F A é‘/(rb@ ¢ Thinitis and/or
ast hma conprpiehfGyasiminessh®biygmimm]-bdueotiatoleehtarmxpharidebdetttrcal |y ef fective
10 anount onpound..of  farmul a .(1) . Refere herein directed to
treating @ﬁ%@ﬁ@%@h efsé‘fa%gg}f c(%mlq e}cqhﬁla’gﬂg‘?lg%ﬁ@fiactj c therapy to inhibit
PGDS, 5as 2ARHehylagrithidintS eaboxatic @t [361H-shed!-arpkenpid-aeie.oni ¢ or physi ol ogi cal
condi tiongs QG | s\ iy LorEss Rl Al iNin DRatideent suffering

t her ef rom%%ﬁﬁgﬁg@?%rgg\t@g%?ﬁg %él ol ogi ca% pi(;I;c?nldlim,t ?‘cliﬁzﬂ;?;S associ at ed

t her ewi t H-[(@Riesyloyegidngs-edpyDamined lHields@trordicard 2id®| ude some, but not
all, of tehenQ§Ehiding sChibiiyGicid B {(2ahin® tsaziiveylpplenylpaiide, al | ergic rhinitis
and/ or asthma treatnent is rranted. . Thos xperi encedn hi.s, f4eld are
vel | aV\IaF%P}@FYITPW@W—Eﬁﬁ%f}g\ﬁ,%%%f{:’lé%gll’%—Ialﬁ}é]o‘ﬁ?’-gﬁ #%'Ffto .quq%q@reag%]%%?f% he

conpdond w¥-arhiie present invention may be adm nistered in pharmaceutically

2 20 g I it b\ atar] . |
20 scoeptail, fo3aR LGS LU 205 6 sy il o

I nc ng_oral, inhalational, r ct%l,.na al ,
buccal , sit{[R+(hBaero-rhergl-anethybpirigiiive-S-prahoari-apiae} EpRe ] gk ao85 et aneous,
I Nt ramus Chhh. 8y kgt ravenous, intradermal, intrathecal and epidural),

intracisternal and intraperjtaneal. . i L.1. be. appr.eci.at tihe

parti cul a%’GFFd‘ﬂﬂr‘é“P]?‘?ﬁX})'mglﬂﬁ‘gt"??‘%oéﬁw@%%rigqgg"i%'ghyhﬁ%@7@?%5?@3%“9%%%%?t i on of
t he neci pi-@itivor@phehPhpyrivadiat-tacmkylic 26id 8 €phaipe-2fodimetby popsuifamerier s t o
dosage fobrrrsla%}‘idet he conpound of the invention, and includes, for exanple,
t abl et s, ?@becsf powders, elixirs, syrups, liquid preparations, including
suspensi o%@;Flw-al}@ylHquﬁmﬁ%ﬂ‘toéﬂPéﬁlé?'(E'Bﬂ?ﬁgs?eﬂé‘ﬂ’ﬂ’f"ﬂl : O’E%I utions,

gr anul es,beggpﬁg&ees and suppositories, as well as liquid preparations for

Genor al | y2 ek eP B ORET OO S B F BT aa) Y B g na oy REL 11 NS
Publ i2ghi mgengtamidédzast on, PA, | atest edition. A particul ar aspect of the
invention, pravi des (L8 EQIROUDE Lf sl Bydr B ARy IR Rt BEn-plliTicR] stered in
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-[2-(2-hydroxy-ethoxy)-cthylsulfamoyl]-
benzylamide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-[(tetrahydro-furan-2-ylmethyl)-sulfamoyl]-
25 benzylamide,

' 2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-isobutylsulfamoyl-benzylamide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid (5-isopropylsuifamoyl-pyridin-3-yimethyl)-amide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid (5-methylsulfamoyl-pyridin-3 -ylmethyl)-amide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid (2-methylsulfamoyl-pyridin-4-ylmethyl)-amide,

30 2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (2-methylsulfamoyl-pyridin-4-ylmethyl)-
amide, or
2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (5-isopropylsulfamoyl-pyridin-3-
ylmethyl}-amide,
or a hydrate, solvate or N-oxide thereof, or a pharmaceutically acceptable salt thereof.

35



the formof a pharmaceutical conposition. 35 -26- Pharnmaceutically
acceptabl e carriers include at | east one conponent selected fromthe group
conpri sing pharmaceutically acceptable carriers, diluents, coatings,

adj uvants, excipients, or vehicles, such as preserving agents, fillers,

di sintegrating agents, wetting agents,zsnuIS|fy|ng agents, emul sion
stabilizing agents, suspending agents,” 1 sotonic agents, sweetening agents,
flavoring agents, perfumng 5 agents, coloring agents, antibacteri al
agents, antifungal agents, other therapeutic agents, lubricating agents,

ads ?Lp“ 0%% ‘I} H&u&{ aldBG&ma&évmmﬁa%&)&ap}ﬁﬂ@hcelms&empoagma@mphﬁng adependi ng
on e natu

node of adm ni str i on and, rnms. Exenpl ary
suspendi r@%&%ﬂ%ﬂllY?Wﬁ‘Gé‘m@WBf(%”%% P€%§F§"‘<§‘F‘§ﬂ “’ﬁ%@ﬁ‘%%?g& Pol yoxyet hyl ene
sorbitol gaghacchfealipidaégiadle ce@ser s, mcrocrystalline cellul ose, aluninum
met ahydr oxi de, bentonite, agar-agar and tragacanth, or m xtures of these
subst ances. Exenpl ary anti bacterial and antifungal agents for the
prevest i %Iﬁfouﬂd@ ef t&&ﬁrbs@ﬂi’c 0kntidvh ﬁﬂ‘emmarﬂmlﬂtms and thies| arelasefidhfontyenting allergic

chl orobut a rbic.a NS L= TnesTREY Y hgikoni c
agents in ﬂﬂlgﬂ%%g’l‘%ms%ge ar’ﬁtl%uﬁaflgms%&qs and tLéggflkééﬁ Exenpl ary adsor pti on
del ayi ng dagmrm@nublopmﬁmmge@%’@ﬁ ption include al um num nonost earate and

gel ati n. dj( ; ngn Y% ARSI AbrbRs &%&é@&h%h%&%&nﬁ@p&&ﬂ%ﬂﬂ'@m@l&ﬁﬁr ptl on
i ncl ude nmet h § foxide and rel ate anal.o @g&ﬁ éﬁg S,
reipigg andiop psthEha PRPIRPELER ﬁ’cs@mgetﬂfheg’?tfefﬂe“\' tPUeHLY €75 on

sol vent s, allgesfi

st abiilpi zegﬁoum?g‘%cdnﬁyé{xﬂadﬂfdﬁﬁﬁlem chl orof orm sucrose, ethanol, isopropyl
al cohol, ethyl carbonate, ethyl acetate, benzyl al cohol,

tetrahydr ofurfuryl al cohol, benzyl benzoate, polyols, propylene coI

1, 3-but yl Eﬁae@bmm diregjéd/to Geatiog Slpdﬂyemdyfﬁfe@i%m gnlcvéwrgghy FLigaerApY oo fri de,
Tvveen( r) ?8}?5 208 ﬂ‘ d;?egt an%%ﬁﬂie@%tﬁ{é or@lllr&ﬁp&]phymdw daﬁ&oﬁdhtléﬂs ﬁ@@ﬁdted v@ihyCel’ yl
nono- st earat € an bi t an,

um | aury ul f at e, atté aci.d g g i CF
veget abl eP@P$ & CE%U@HY e Rstien ﬁ%@éﬁ tBgrptromy PrARForaTe t5ippysiofeicy °°‘6 % cast or
oi | and SesRMRd@eeitd Mhybiblged admhﬁo&%sarsgaammemmhﬁe snsiighnasilettlyl ol eat e,

and the |ike or suit abl e .m xtures, of EXaRLAT Ya
exci pi ent BOSTNE PRl sraatippseiore an pp- 2{lgele cﬂmﬁ %?ﬁ cl ?gigagnenf:al ¢l um car bonat e

and di cal aiperﬁnnchhuﬁqslﬁamereﬁﬂaﬁwenﬁhmmmtaslpwr@lgwagﬁ?ﬁgﬂ%ent s include
starch, alginic acids and certain conplex silicates. -27- Exenplary
| ubricants include magnesi um stearate, sodium| aurx iul fate, .talc, as well

as high Tgirastics) the cqn@pwtof ‘6)6 lpsﬁéqnWY?éﬁcél I@ﬂy})& AYmainistered armaceutlcally

20 acceptable dosage form to humans and other mammals by topical or systemic administration, including
oral, inhalational, rectal, nasal, buccal, sublingual, vaginal, colonic, parenteral (including
subcutaneous, intramuscular, intravenous, intradermal, intrathecal and epidural), intracisternal and
intraperitoneal. It will be appreciated that the particular route may vary with for example the
physiological condition of the recipient.

25

. "Pharmaceutically acceptable dosage forms" refers to dosage forms of the compound of the invention,
and includes, for example, tablets, dragées, powders, elixirs, syrups, liquid preparations, including
suspensions, sprays, inhalants tablets, lozenges, emuisions, solutions, granu_les, capsules and
suppositories, as well as liquid proparations for injections, including liposome preparations.

30  Techniques and formulations generally may be found in Remington's Pharmaceutical Sciences, Mack

Publishing Co., Easton, PA, latest edition.

A particular aspect of the invention provides for the compound of the invention to be administered in

the form of a pharmaceutical composition.
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The choi ce of pharmaceutical acceptable carrier is generally determned in
accordance with the 5 chem cal properties of the active conpound such as
solubility, the particular node of admi nistration and the provisions to be
observed i n pharmaceutical practice. Pharnaceutical conpositions of the
present invention suitable for oral ggnlstration may be presented as
discrete units such as a solid dosage form such as capsules, cachets or
tabl ets each containing a 10 predeterm ned amount of the active ingredient,
or as a powder or granules; as a |liquid dosage form such as a solution or

a suspe ”Sﬂﬁﬂndc&n@zﬂy Q&bﬁ&%%aiﬂeﬂ%&d@ﬁt l@ast%ﬁé‘coﬁﬁbkﬁﬁ!—k@le&tbﬂwndthe @bu;ﬁs an
oil -in-water %grlgl ermul sion or a water-in-oil e active
2}

i ngr edi en%orf\ﬂﬁﬁin agrutiGa il acesntably cagions, dilpgyfs, eoatings, éé'ﬂffﬁﬁyexg?m%s S VEhm B "Solid
dosage f ogush asrﬁaaaé}ﬁng zigentgjﬁﬂagals{nwgmwg aghme wettingpaerte) emblsifilies algwseﬂmlmn is

lid f abl e
;? alnul egr qx)fbﬁlzglé (e%ané,cﬂ.l pan%eﬁgs en!fls %sgtbmc age s&eetegtﬁo%nﬁ,%\?gﬁ{%za ein% %Atgtlﬁ%no:’ S

adnmi x&d wagkis, abiomrgagmtsoamabactlreatltag@usmﬁaga} agsgts;iofieetherareniic ageftsy {UbYPiRE ch as
sodi um ci %eﬁg %%sQ@nSH cféﬁ%riﬁ% UJBrcH]gH?iﬁE E@L@ agcﬁ dlspfeﬁslng ahénltseﬁeieﬂfng%ﬁﬂﬁ'ﬁﬁ*@f% sfthé@s for
exanpl e, sucrose, gl ucose, manni tol and silicic acid,
(b) bi ndeiﬂsdeOﬁsdffflﬁ?ﬁaémfl@ag"cf%oxynet hyl cel | ul ose, 20 al gi nates, gel atin,
pol yvi nyl pyrrol i done, sucrose and acaC|a (c) hunectants as for exanple,

gl ycerol, di sintegrati.ng a for | ci um
car bonat ¥ ‘%’8 (SYSPEINER B I §r$ ategllsoft%&f% %Ci th? ’é’? gfem?&ﬁﬁto i

si | i qat esSo&mdnMmeasMbm&ulos@@uQMﬁmdmwabM? agas-agas pn xarrpl e
paraffm (f afl@b()%??&grgm@thg&%%sg@egors as for exanple, quaternary anmonium

conpounds, agent's, as for exanple, cetyl alcohol and glycerol
nonostearate, (h) adsorbents, as for exanple, kaolin and bentonite, 25 (i)

lu lbr :jC anlt Exem%ﬁilr};f Afiba8rdT Bid%nb&ﬂéa@age&@fo@ i me%Eﬁm,aaEm?mmmf%mtmr ate,

solid pol yethyl'ene glyc odi u au ate, (j) opacifying agents,
(k) buffePFH‘bePé‘@B?’i'f’gL @ﬁ‘&mﬁbgﬁﬁ"g r%‘%?ﬁ’“#édé‘bq% ‘the compound of the

i nvertsion in a certaln part of the |ntest|nal tract in a delayed manner. A
tabl et maybe Olud (g= Qrtigpal ly with one or nore
accessoryl\é?en r cagen@d%)ﬁ%%np%es%el {ab ef%n maey be prepared by
conpressing in a swtabl e machine the active ingredient in a free-flow ng
form suchgagarPR W(ijﬁfon QelayHoABAS pro@Rk bRRPidnYindlddX Qdmikhinincdodiiandend

| ubricant, |nert | uent, preservative, surface active or dispersing

agent . Exé‘??ﬁﬁ“ent s such as lactose, sodiumcitrate, calcium carbonate,

di calxi um phosphate and disintegrating agents such as starch, alginic acids

and certain ' Bod #85d %ﬁﬁ@ﬂ%@%ﬁ&@mmem um
Sstearate, E (ﬁ’? Foﬁjroéproguuﬁgea? ,ﬁ%g‘ggﬁgg B\% ‘ép (r)my bg use m xture of the
powder ed er@hlﬂeunds noi stened with an inert liquid diluent mybe nolded in
- a suitable machine to nmake nol ded tabl ets. The t abl ets nmay optionally be
coated or -28- scored and be faqrmul ate
cont r ol | efxempfagndienty sqlygats VG%IIF]\E}%S‘?I‘?P&?ZE‘&E‘% 5 Ztse i Q%flo%%gg%%m tions
my adsso bﬁiu@empelt@ycﬁmroa‘(ﬁmf sulcﬂom; sthannl, Befrbpybhaicbhblastiohd tarbdnefd, efwl wttetn, teugpb ul es
usi ng suc 1en@S1yVR! 13885184 @lcdip! ecul ar
wei ght p Ot#[ccg;[oh?ef:r%ﬁ z?coho ﬁ%eng{aat{g&#olss B9 1end By By e%ﬂ(c

egceroI polyethylene giycols dlmethylformaxmde Tween® 60, Span® 60, cetostearyl alcohel,

F

myristyl alcohol, glyceryl mono-stearate and sodium lauryl sulfate, fatty acid esters of sorbitan,
vegetable oils (such as cottonseed oil, groundnut oil, olive oil, castor oil and sesame oil) and injectable

30 organic esters such as ethyl oleate, and the like, or suitable mixtures of these substances.

Exemplary excipients include lactose, milk sugar, sodium citrate, calcium carbonate and dicalcium

phosphate.

35 Exemplary disintegrating agents include starch, alginic acids and certain complex silicates.



If desired, and for nore effective distribution, the conpound can be

m croencapsul ated in, or attached to, a slow release or targeted delivery
systens such as a bioconpati bl e, biodegradable polynmer natrices (e.g.,
poly(d,I-lactide co-glycolide)), |iposones, and m crospheres and

subcut aneously or 10 intramuscularly injected by a technique called

subcut aneous or intranuscul ar depot to provide continuous slow rel ease of
t he conpound(s) for a period of 2 weeks or |onger. The conpounds nay be
sterilized, for exanple, by filtration through a bacteria-retaining filter,
or by i ncoxpngial iubScafits Bclulld rBdgRgkiunt@@nss sddfind INRyIs6IFa0, A, el bd i8gts ol i d
conpositions that .can b di ssolved in sterlle wat er, or sone other sterile
|njectabI€1§ﬁﬂﬁﬁﬁ? hRebg §kﬂﬁ§;’@§fore use. 15 L|qU|d dosage forn neans the
dose of the active conpound to be adnlnlstered to the patient is in liquid

form for exanpl g%ph%%%gﬂﬁé%ﬁ&&ép?aﬁ e c%lnr? Brﬂi a%teﬁ]%'éﬁl% RRGdarS il hONS,

suspensi ons, Syrups I XI'r's nto the active conpound t he
i qui o dosheyeical prepestiepafihenstivesompoung ﬁlt‘:haﬁ SIOl}’élrlftysthe pastiavianmode of adgipipfratiofe art |
such sol vept e poRkistRitd Beobeved BRltattifcaepiidind.f i ers. 20 When aqueous
suspensi ons are used they can contain enul sifying agents or agents which
facilitate suspension. Pharmaceutical conpositions suitable for topica
adm ni str @hhﬁﬁceﬂﬁﬁhﬁm{:@ﬁﬁhﬁ @ ilie@rsert maintion aitatle far draatminRiaton nbpld @estiged e
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the active ingredients nmay be fornmulated in a creamwith an oil-in-water
cream base. Fornulations suitable for topical admnistration in the eye
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Whi | e the "‘phase ‘may rise merely an enul sifier (otherw se s an
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enul s25 i eri) sipriventstes fop exawipteliolf calciom stearate, magnesium stearate, solid polyethylene glycols,
sodium laury! sulfate, (j) opacifying agents, (k) buffering agents, and agents which release the

F!

compound of the invention in a certain part of the intestinal tract in a delayed manmner.

A tablet may be made by compression or molding, optionally with one or more accessory ingredients.
30 Compressed tablets may be prepared by compressing in a suitable machine the active ingredient in a
free-flowing form such as a powder or granules, optionally mixed with a binder, lubricant, inert
diluent, preservative, surface active or dispersing agent. Excipients such as lactose, sodium citrate,
calcium carbonate, dicalcium phosphate and disintegrating agents such as starch, alginic acids and
certain complex silicates combined with Tubricants such as magnesium stearate, sodiuvm lauryl sulfate
35 and talc may be used. A mixture of the powdered compounds moistened with an inert liquid diluent
may be molded in a suitable machine to make molded tablets. The tablets may optionally be coated or



stabilizer(s) nmake up the enulsifying wax, and together with the oil and
fat make up the enmulsifying ointnment base which forns the oily dispersed
phase of the creamfornulations. 10 If desired, the aqueous phase of the
cream base may include, for exanple, a least 30% w w of a polyhydric

al cohol, i.e. an al cohol having two or re hydroxyl groups such as,

propyl ene glycol, butane 1,3-diol, mannitol, sorbitol, glycerol and

pol yet hyl ene gl ycol (including PEG 400) and m xtures thereof. The t opi cal
formul ati ons may desirably include a conpound that enhances absorption, or
penet r at i @fbrédfantl ey RGbinMRitel BO4s@slhreville ddW alegitrollbErelsist B ﬂxﬁcﬂfbtd‘f@édlﬁf fect ed
areas. 15 The choice of suitable oils or fats for a conposition is based on
achieV|ngﬂFﬁ@‘deS|red properties. Thus a cream should particularly be a
non- greasy, non-staining and washabl e product with suitable consistency to
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may be used al gne i onbi natj on dependi ng on the rties required.
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liquid at P %él . ture qd gg&gﬁgre melt in the rectum or vagi na
cavity an§80Y%" 3§%e Re 4t V& Conponent . Phar maceutical conposition
adm nlstered by injection may be by transmuscul ar, intravenous,
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bacteriostats and solutes which render the fornulatlon i sotonic, and have a
suitably &wpPerstodd pH, with the blood of the intended recipient. 5

Phar maceutical conposition of the present invention suitable for nasal or
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25 suitable to be administered topically to a patient. The formulation may be presented as a topical

ointment, salves, powders, sprays and inhalents, gels (water or alcohol based), creams, as is generally
known in the art, or incorporated into a matrix base for application in a patch, which would allow a
controlled release of compound through the transdermal barrier. When formulated in an ointment, the
active ingredients may be employed with either a paraffinic or a water-miscible ointment base.

30 Alternatively, the active ingredients may be formulated in a cream with an oil-in-water cream base.
Formulations suitable for topical administration in the eye include eye drops wherein the active
ingredient is dissolved or suspended in a suitable carrier, especially an aqueous solvent for the active
ingredient. Formulations suitable for topical administration in the mouth include lozenges comprising
the active ingredient in a flavored basis, usnally sucrose and acacia or tragacanth; pastilles comprising

35 the active ingredient in an inert basis such as gelatin and glycerin, or sucrose and acacia; and

mouthwashes comprising the active ingredient in a suitable liquid carrier.



The conposition may contain a carrier, in a powder form having a particle
size for exanple in the range 1 to 500 m crons (including particle sizes
in a range between 20 and 500 microns in increnments 10 of 5 m crons such as
30 microns, 35 microns, etc.). Suitable conmpositions wherein the carrier is
a liquid, for adm ni stration as for ex | e a nasal spray or as nasal
drops, include aqueous or oily solutiofis of the active ingredient.
Conpositions suitable for aerosol adm nistration nay be prepared according
to conventional methods and nmay be delivered with other therapeutic agents.
I nhal ational therapy is readily adm nistered by netered dose inhalers or
any suitabl.e dr the Ecli nhal er(r), or
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per ddy by oral administration, and from about 0.01 to about 50,
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prepared by mixing the compounds of this invention with suitable non-iritating excipients or carriers
such as cocoa butter, polyethylene glycol or a suppository wax, which are solid at ordinary
temperatures but liquid at body temperature and therefore, melt in the rectum or vaginal cavity and

30 release the active component.

Pharmaceutical corposition administered by injection may be by transmuscular, intravenous,

intraperitoneal, and/or subcutaneous injection. The compositions of the present invention are

formulated in liquid solutions, in particular in physiologically compatible buffers such as Hank's
35 solutton or Ringer's solution. In addition, the compositions may be formulated in solid form and

redissolved or suspended immediately prior to use. Lyophilized forms are also included. The



pharmacy. Such nmethods include the step of bringing into association the
pharmaceutically active ingredient wwth the carrier that constitutes one
or nore accessory ingredients. In general the 10 fornul ati ons are prepared
by uniformy and intimately bringing into association the active ingredient
with liquid carriers or finely divided_golid carriers or both, and then, if
necessary, shaping the product. The fornulations nmay be presented in
unit-dose or multi-dose containers, for exanple seal ed anpoules and vials
with elastoneric stoppers, and may be stored in a freeze-dried
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descri bed. . GrRekBOBERled tpichilvent i on may be prepared by the application or
adaptg{ion of known net hods, by 20 which is neant nethods used heretofore

or destribed in the literature, for exanple those described by R C. Larock
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R2 = hydr egei No. soepeand of formula (1), wherein R2 is (Cl-C4)-al kyl, maybe
prepared, as shown in Schene I
Actual dosage levels of active ingredieni(s) in the compositions of the invention may be varied so as to
obtain an amount of active ingredient(s) that is (are) effective to obtain a desired therapeutic response
20 for a particular compolsition aﬁd méthod of admiﬁistration for a-l.)atient. A selecfed désaée -leve] for
any particular patient therefore depends upon a variety of factors including the desired therapeutic
effect, on the route of administration, on the desired duration of treatinent, the etiology and severity of
the disease, the patient's condition, weight, sex, diet and age, the type and potency of each active
ingredient, rates of absorption, metabolism and/or excretion and other factors.
25 ‘
Total daily dose of the compound of this invention administered to a patient in single or divided doses
may be in amounts, for example, of from about 0.001 to about 100 mg/kg body weight daily and
particularly 0.01 to 10 mg/kg/day. For example, in an adult, the doses are generally from about 0.01 to
about 100, particularly about 0.01 to about 10, mg/kg body weight per day by inhalation, from about
30 0.01 to about 100, particufarly 0.1 to 70, more especially 0.5 to 10, mg/kg body weight per day by oral
administration, and from about 0.01 1o about 50, particularly 0.01 to 10, mg/kg body weight per day by
infravenous administration. The percentage of active ingredient in a composition may be varied,
though it should constitute 2 proportion such that a suitable dosage shall be obtained. Posage unit
compositions may contain such amounts of such submultiples thereof as may be used to make up the
35 daily dose. Obviously, several umit dosage forms may be administered at about the same time. A

dosage may be administered as frequently as necessary in order to obtain the desired therapeutic effect.



bel ow, by reacting an am di ne conpound, wherein Rl is as defined herein,
with a reagent of fornmula 5 (B) to forma conpound of fornmula (F), which
directly or via its hydrolyzed product of fornula (G, is coupled with an

am ne of fornula (D), wherein LI and R3 are as defined herein. Schene Il 0
ORZO NHR O\ 0jl | R-NHZ+1 NR;N (g) (FF RZ02i H2NLL1 R3S RO
RR NL~-R3 (D) ~NOH ' R Nm(G R2=(C -&)-alkyl 10 Conpounds of the

invention may al so be prepared by interconversion of other conmpounds of the
invention. -33- It will be appreciated that conmpounds of the present

i nvent i on Seawy pgisnis aryregeydnapidly itca lghnt @ever ddve sel myspdmetl lbeeraphiteise Moy
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m xtures thereof, |nclud|ng racem c m xtures, of conpounds of Formula (1)
her ei maboP& %Buch i soners can be separ at ed fromtheir mxtures, by the
application or adaptatlon of known net hods, for exanple chronatographic
technique S t.l.on.techni of.th se te
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nmet hods. 15 Mass Spectra (MS) are recorded using a Mcromass LCT nass
spectronmeter. The nethod is positive electrospray ionization, scanning
mass nl z fhofermdgionomay( Prese3d Munitidbtepumbiéaioserragfriedrs, for cpspivardel aspeddsr a (' H
NWR) are Lecafidesh a;stoafzm 5%1,5er§ %ﬁﬁ)x%y%teld{o?ed'ﬁﬁl @&ze-&eya%%pﬂ 4\455&1 fi¥n (300 Mz)
spectﬁgneter wth an ts 20 (5
are imdi cHBHnE splytis f‘?lt’ﬁ%Pf tPﬁ %tff“il‘b‘m“(dﬁb‘ﬁff W?’ﬁmf’léf“@?eéﬁéé‘ﬁ?@ns mmedlately

t et r amet hytiaitd a8 CELtdhoranasis infetidnRbiefiddahnd suspensions may be prepared from sterile
powders, granules and tablets of the kind previously described.

Compounds of the invention may be prepared by the application or adaptation of known methods, by
20 which is meant methods used heretofore or described in the literature, for example those deseribed by

R.C. Larock in Comprehensive Organic Transformations, VCH publishers, 1989.

In the reactions described hereinafter it may be necessary to protect reactive functional groups, for
example hydroxy, amino, imino, thio or carboxy groups, where these are desired in the final product,

25 to avoid their unwanted participation in the reactions. Conventional protecting groups may be used in
accordance with standard practice, for examples see T.W. Greene and P. G. M. Wuts, Protecting
Groups in Organic Synthesis, 3rd edition, John Wiley & Sons, Inc., 1999.

A compound of formula (I), wherein R? is hydrogen, may be prepared, as shown in Scheme I below,
30 by reacting an amidine compound, wherein R' is as defined herein, with a reagent of formula (A) to
form a compound of formula (B), which directly or via its hydrolyzed product of formula (C), is

coupled with an amine of formula (D), wherein L' and R? are as defined herein.

Scheme I



standard. As used in the exanples and preparations that follow, as well as
the rest of the application, the terns wused therein shall have the

nmeani ngs indicated: "kg" refers to kilograns, "g" refers to granms, "ng" 25
refers to mlligrans, "g" refers to mcrograns, "nol" refers to noles,
"mmol " refers to mllinoles, "M referszto nmolar, "mM' refers to

mllinmolar, " jsMrefers to mcronolar, "W refers to nanonolar, "L"
refers to liters, "nmL" or "m" refers to milliliters, " pL" refers to
mcroliters, "C'" refers to degrees Celsius, "nip" or "mp. ' refers to
melting point, "bp" or "b.p." refers to boiling point, "nmof Hg" refers
to pressure in mllineters of mercury, "cm' refers to centineters, "nnf
refers to 30 nanoneters, " " refers to absolute, "conc."jrefers to
concentrated, "c" referst conceMeOaUG@Mm g/ m, "rltI' St 0 room
tenperature, "TLC' refer&' #n | a chrona{—eg#aphy "HPLC' refers to

hi gh performance |iquid chr omat ogMephy, \ ref et aNT nt raperitoneally,

i.v." refers to intravenously, "s Si ngI et "(P= doublet; "t" =
triplet; "q" = quartet; "m' = nultipl g}) = doubl e(B) of doublets; "br"
= broad, "LC'" = liquid chromatograph, " = mass spectyrograph, "ESI/ M
35 el ectrospray ionization/ mass spectsdgraph, "Rr" = r%tenti on tinme, "M =
mol ecul ar ion, "PSI" = p@dunds per square inch, " DVSO' i met hyl
sul foxi de, "DWF" = N, N-dilget IfQF mani d&N=B#R "DCM = di¢hl or onet hane,
"HC1" =hydrochloric aci ="Sa’nti | | afPon Pr OXI y, "EtOAc" =
ethyl acetate, " PBS":1 hat® Buffered Saline, L}JE@IC =l nt er nat i onal
Uni on of Pure and App|| Chem stry, "Miz" = maga er "MeOH " =
met hanol, "N' = normality, (L=t _ tetrahydrofuran " = mnute(s), "N2"
= nitrogen gas, "MCN' Rr=hy@d8&€N' = acetonitrile, " EtZO 5 =et hyl et her,
"TFA" = trifluoroacetic acid, "-" = approximately, "rt" = room tenperature,
"MSO4" =, ' AL "= sodium
bi car bonat e, @gwbﬁ%ﬂmﬁgﬁ%ﬂ ﬂlgﬁonq%g%%gda%s olﬁg%?loxybenzm C
acid, " Nvbelow, Irepetintgyan pading Porenped, whepsin Rbgay defingsidiergipeith a reagent of formula

supporg ed(@'t&%@h@h&?ﬂﬁbhﬁ%f@&lﬂhm rﬁjewhl hlduféhﬁy oml& itk ﬁ}idg?zEWﬂ&R%ﬂ Aformula (G), is

"PS-trisamn Is prost agl andi n H2,
"PEDR" = 5?%’@9 Fher lﬁ?éo @@zwﬁ 5 &ﬁfa@?%ﬁa‘f%t’f@? "hPGDS" =
Hemat opoi etic PGD2 Synthase, "GSH' = glutathione (reduced), "EIA" = Enzyne

i nunoassay, "KH2PO4" = potassium phg&@% , honobasi c, "K2HPO4"
pot assi um phosphate, dibasic, "FeCl errous chloride, "MOX"

met hoxyl am ne; "EtOH' = ethanol, "DMSO' = dinethyl sul foxi de. EXAMPLES 15
Exanpl e 1: 2-Phen}!|-pvrim di ne- 5 car%oxyl ic acid benz&banbde OM HI ~ N
NH 2
. 5 Jj/l
Rl)‘\N'H? -+ )kfj\/ 1)\ 7
)
(E)

R O 2
o HN-L-R’ R 9
I\{ ~3 ; \RS (D) Nl./lj/MOH
Rt/lm/ H . )\ P

R2 = (C,-C,)-alkyl

10 Compounds of the invention may also be prepared by interconversion of other compounds of the

invention.



Step 1: A 250 nl, three-neck, round-bottom flask equi pped with a magnetic
stirrer and a reflux condenser is purged with N2. The flask is charged
sequentially with nmethyl 3, 3-dinmethoxypropionate 20 (5.22 g, 35.3 nmol),
anhydrous 1, 2-di net hoxyet hane (25 nli), anhydrous nethyl formate (5 nlL), 60%
sodi um hydride (1.7 g, 42.5 mmol ), and_the m xture warned to 40 - 50C unti |
evol ution of hydrogen gas stops. The reaction mixture is cooled in an
ice/water bath and slowy allowed to reach roomtenperature overnight with
stirring. Anhydrous ether (25 nlL) is added, and the resulting suspension

is filteradil B@I?;prebiateam&hﬁ uMstohthapﬁy&lfMu@iwcoﬁtm as!}?hx)nemaﬂéilte‘isacmbbm dried

cryl | cac ASREERFVEE By Depiin bs et o S AR IS BIERR s 3. 33

( S 6H), hobskilled in3hd)art that Geﬂia)impm}i)ilﬂ&k of Be B9enfion miyiso e@sﬁégeoﬁatri@hi o h Ki n,

Fairf
soI ut| ghros?éggﬁlzgtﬁsglbéﬁg Pslt r%%f:h??l ﬂ?%@ﬂtﬁxvgrﬁ%?&cle@%%&@%aﬂgﬁ anhy ?03;1%% %IVF (4
m) is a@@b&ﬂ@rwdmwsiamw thoreef} m@u%«vqmdmm@s Wwwﬂaeﬂ%@rm%@i d met hyl

ester (0. ‘ﬂé‘elgabo‘?e el Bthels ARBE sepihtdd Hond BRChERRs By itdihRichenbetdlaphtioa@PC under
N2 for 1 hour. reaction is cooled to roomten;ipwg ature and water (15 nli)

he
i s added. k%f“t“é?eﬂﬁ’dﬂ fare¥pmplohygpiegraphic {rrbgiaugs @n iZatqn, teeRmges, R e B duct
IS obser ¥@aatelipeepaed froif thaapprapht @6inas ofiyeif infeinfediatean, washed wi th water
(2.5 nL) and vacuumdried to yield -35- phenyl-pyrim dine-5-carboxylic acid
met hyl ester (0.32 g, 74% . (see: P. Zhichkin, D.J. Fairfax, S A

Ei senbdi s Th&yamphieds of thei@@ationsiher methody oGuengraion and sl bivlogisalgftivity will appear
2-phenyl _p\fd dda Réx &e%%ﬁ%yﬂ af%e%atowg%&mﬂlesw &6 pt(eémééasgal 11ﬁ1§!§lmbdc$ﬂl§r (0.71

s)) |namxtureo Mc-OH E . and water (1;1:1 i'n vol une, ]

stirred afdasomat f"é’ﬁ'ﬁ%‘fséif‘"ﬁ‘il@ hnitngdheriptgation %ﬁQPP&nEOHFPﬁE“‘EPémé%E}E‘P%\TI%d off to
gi ve an aGHemdies, fGiaixkthdl€ By th fdloatip eatigics alethbdon is acidified with 5%
hydrochl oric acid to adjust pHto between 2.5 and 3. The precipitate is
filtered off and washed with water, dried in vacuo to yield 2.94 g (-100%
of 2- PhenMaks §peetiaitM8) mercbordsaubiogayMiccomaach Gl mess spegtoimetpr. W method iseiithp. St ep
4. A m xt lic acid, (80 ng),

1- hydroxyglrenzgér?jlaglg%ﬁglymﬁylﬁ%msg g gﬁldﬁgg({)glmngr supported carbodi i m de (640
ng, 1.25 mmol/g) in 8 nmL of DCMis shaken at room tenperature for 30 mn

and benzyb@mmﬂﬁ‘ﬂ(zﬂl&eﬁg)ag&eac astiede spdbtt-L 3NN atGre@idell @QIMbIcRI AR etk Binfor 1. 5

days, PS-t / q) add €1

“conti nualfi méar? em“ré\égroon?sljf’momet?rav I%Jhra% r%ﬁr%%ﬁ'ﬁ%Theﬁw SHIS | ¢ er ed
and. Wik he ) atetiliddElin phltepet mhlhmn&p;&u)lvethcdmmatdm@ﬁbﬂwbﬂany (M%) apthe internal

2- phenyl %rgdi ne-5-carboxylic acid benzvlam de (98 ng, 85% as a solid.
MB: 290 ( 15 "H NWR (CDC13): 9.17 (s, 2H), 8.50 (d, 2H), 7.52-7.55 (m
3H), 7.36-7.40 (m 5H), 6.54 (broad, H), 4.69-4.71 (d, 211); 1C50 = 10 nM
Exanmpl e 2 a2ud24 id #l Scathpéd a0l plebaPhidbd\8at Bolod! RN lat fhe RGH ot BEPRYKBA kI QermN- O

used therein shall have the meanings indicated: “kg” refers to kilograms, “g” refers to grams, “mg”

25 refers to milligrams, “;Lg”: refers to micrograms, “mol™ refers to moles, “mmol” refers to millimoles,
“M” refers to molar, “mM” refers to millimolar, “pM™ refers to micromolar, “pM” refers to
nanomolar, “L” refers to liters, “mL” or “ml” refers to milliliters, “pl” refers to microliters, “°C”
refers to degrees Celsius, “mp” or “m.p,” refers to melting point, “bp™ or “b.p.” refers to boiling point,
“mm of Hg” refers to pressure in millimeters of mercury, “cm™ refers to centimeters, “om” refers to

30 nanometers, “abs.” refers to absolute, “conc.” refers to concentrated, “c” refers to concentration in
g/mL, “rt” refers to room temperature, “TLC” refers to thin layer chromatography, “HPLC” refers to
high performance liquid chromatography, “i.p."’ refers to intraperitoneally, “1.v.” refers to
intravenously, “s” = singlet, “d” = doublet; “t” = triplet; “q” = quartet; “m” = multiplet, “dd” = doublet
of doublets; “br” = broad, “L.C” = liquid chromatograph, “MS” = mass spectrograph, “ESI/MS” =

35 eglectrospray ionization/mass spectrograph, “Ry” = retention time, “M” = molecular ion, “PSI” =

pounds per square inch, “DMSO” = dimethy! sulfoxide, “DMF” = N,N-dimethylformamide,



NNHO 20 Step 1. To a solution of isonicotinamdine hydrochloride (1 g,
6.35 mml) in anhydrous DVMF (12 nlL) is added sodium salt of

2- di met hoxynet hyl - 3- hydroxy-acrylicacid nethyl ester (1.46 g, 7.36 nmol)
and the reaction mxture is heated at 100C under nitrogen for |h. The
reaction is cooled to room tenperatur§4and water (48 nmL) is added. The
precipitate is collected by filtration,” washed with water and vacuum dri ed
to afford 2-pyridin 4-yl pvrimdine-5- carboxyllc acid nethyl ester (1.2 g,
88% . 25 Ms: 216 (M+H); '"H NWR (300 MHz, CD30D): 54.00 (s, 3H), 8.44 (d,
2H), 8.73 ‘bdM” zlaﬁchlor%maﬁar(es“HCl’Mydehlﬁﬁb &féld, ASEO1 U Stifllatdn Promrmty Assay,

2- di | - d d 1. 18
ol ) aEObe R B e e bR st TR ACTE Wi dipiet T o0 o
room t errpématmir@pﬁadeﬁihamgh'y “Nﬂ-hﬁé@lﬁeg&eﬂzeTMM“Fmetbamh(ﬁ\P amotmaltm “afbeous

| ut de it b 2 . b d 3.
SOl Uti O {5 GGREGA ot Dy GAALIRL AReNPH 423 DELUREN, S

The solid ere Wa%he wat er dried in vacuum to
yi el d 2- pyhylthes 4TEA” = wﬂumaam@ms:‘c’éf prpRayimately “rr”cF eemdemponpe, eSS i d.
MB: 202 ( Mﬁ&)esmégﬁﬁt&méscm X ks Qffare “RMEEELP Buédivth biBMbdnlie.BNREOF-<ar boxyl i ¢

acid (100 ng, 0.5 1. roxybenzotria Qle (7 ) and
PS- DCC ( 5%‘%‘3“@% Ay 3@’8@%’8’! 7“ZPlﬁ a S?[‘}‘%&@ﬂ%‘%&%% r oom

t enper at upecfe @oﬂﬁer%@pﬁﬁl&ﬂcyﬁ]ﬁhdxylﬁﬂbt(dﬁﬂndﬂghom 811ﬂmml hydrosideaRbadsamidfet €r 35
shaking at roomte grature. »18 Sz Sa »

mol /g, 1 PAGFREPFEds ﬁﬁﬁdeE%% gmgm§ gm%§&€%$% i r&ﬁﬁ%?nua é%aken at

room ke npemaaghmwfﬁér“higDﬁ baHemattHeetis BFPLSnthafe qu”@lmonww@a W4'h DeMm

The filt ratE‘ﬁz;}né nﬁfﬂﬁ‘nfo%&&yr akﬁzg’o?‘k I)/dta%ﬂn Eho\é}f\l/iéfé' Iﬂorﬂbéélc FKéHP@} dlpﬂﬁssﬁmcar boxylic
acid phenyl am de ( gﬁn__ as solijd MtH) . Ie 35

2- Pyri di nPashate. ‘WM%F figres PR W?Scu'aetb%‘é(ﬁvlrl’amfﬁ%ﬂ”w mlo/ NN O
Step 1. TGDHSSﬂLuﬁnemmsﬂfoxmcotl nam di ne hydrochloride (1 g, 6.35 mMmuol) in
anhydrous DMF (12 nl) is added sodh&%ﬁﬁd of
2- di met hoxynet hyl - 3- hydr oxy-acryl i caci yl ester (1.46 g, 7.36 mol)
and the Emmmpdlon mi xture is heated at 100C under N2 for 3 hours. After

this ti ”eZtPEQx:zféil&ﬁ ugg;g_éagbogﬂglaggbg%d;gdg oom tenperature and water (48 nl)
i s added e precipitate 1s collecte y filtration, washed with water
and vacuumdried to afford 2-nvridin-3-vl-pyrimdine-5-carboxylic acid
met hyl ester (0.7 g,0 51% . Ms: 216 (M+H). Step 2. A solution of

2-pyridin-3-yl-pyrimidi ne-5<carboxylic acid nethyl ester (0.73 g, 3.32
nmol ) and ue us Ni .32 niL) in MOH (5 n.) is stirred at room
t enper at ur e~g i-ght. Th OHis 15 renoved in vacuo, and the aqueous
solution i eated with 3 NHC to adjust the pH- 2-3. The solid is

2- oyri di n8&py! ARy inDj thkeéBeck -round-bottom flask equipped with a magnetic stirrer and a reflux

condenser is purged with No. The flask is charged sequentially with methyl 3,3-dimethoxypropicnate

20 (5.22 g, 35.3 mmol), anhydrous 1,2-dimethoxyethane (25 mL), anhydrous methyl formate (5 mL),
60% sodium hydride (1.7 g, 42.5 mmol), and the mixture warmed to 40 — 50°C until evolution of
hydrogen gas stops. The reaction mixture is cooled in an ice/water bath and slowly allowed to reach
room temperature overnight with stirring. Anhydrous ether (25 mL) is added, and the resulting
suspension is filtered under N;, washed with anhydrous ether (10 mL}), and vacuum dried for 2 hours to

25 yield sodium salt of 2-dimethoxymethyl-3-hydroxy-acrylicacid methyl ester (3.51 g, 50%) as a
powder. "H NMR (CD;0D): 8 3.33 (s, 6H), 3.60 (s, 3H), 5.31 (s, 1H), 8.89 (s, 1H). (see: P. Zhichkin,
D.J. Fairfax, S.A. Eisenbeis, Synthesis, 2002, 720-722.)
Step 2: To a solution of benzamidine hydrochloride hydrate (2 mmol) in anhydrous DMF (4 mL) is

added sodium salt of 2-dimethoxymethyl-3-hydroxy-acrylicacid methyl ester (0.46 g, 2.32 mmol) and
30  the reaction mixture heated at 100°C under N2 for 1 hour. The reaction is cooled to room temperature

and water (15 mL) is added. After addition of water, immediate precipitation of the product is
observed. The solids are collected by filtration, washed with water (2.5 ml.) and vacuum dried to yield



carboxylic acid (0.2 g, 30%9 as a solid. Ms: 202 (MtH). Step 3. A m xture
of 2-pyridin-3-yl-pyrimdine-5-carboxylic acid (110 ng, 0.55 mol) 1-

hydr oxybenzotri azole (83.5 ng, 0.62 mml) and PS-DCC (568 ng, 1.28 mmol/g,
0.73 mmol) in DMV 20 (8 nL) is shaken at roomtenperature for 15 mn, and
aniline (34 ng, 0.36 mmol) is added. After shaking at roomtenperature for
18 hours, PS-trisamne (436 ng, 3.75 mbdl/g, 1.64 mmol) is added and the
m xture is continually shaken at roomtenperature for 18 hours. The solid
is filtered and washed with DCM The filtrate is concentrated to yield
2-uyridi il ésﬁar@gb% 74@436(513\61181%1@&11{,% Pairkel, S.A41% as
a solid. e idi n- -pvrim di ne-5-car boxc
acid pherﬂlﬁeybe&ﬁm eSlﬁszPQ?-dZRI'ﬁ?-D A nixture of

2-pyri di gegrayla sB){ber[T&ledﬂ&wﬁnﬁaﬁmﬂéty bdrsoxaAed adld(rrﬂaﬂx@l 3% (305 §) e bIQH ®r7éghr ed

di t th d d 2
L ydr oxyBemEBET FAIGIE Thrahd g (4T aergts PG B omtAR pfenBhRS | 11502
mol / §, QveGighidieDH and 8HFhre eadpoBifE off & g‘hvak equeaits scriumn The mplétﬁw@ﬂ%r 15
m nut es, ?‘QJ }mtﬂlg/n ({roc]ﬁlorl (9 1.’0"’3%] ltt)belﬂ&e&)‘ggi Q[Q] 3. %& ﬁ'&mﬁﬂ@lﬁé Ere@bftT OOM

terrperatu urs 1) is
added anchnd frashed v water; dsied m&zuorﬁwﬂd?%&ﬁﬁl@%&? i§r 18
hours. Theissol idtaings:hbi @M}t}ﬁd and washed with DCM -37- The filtrate is
concentra‘t_d to yield p3r| d. n 2-3 1- Vl‘l m 53 e-.b- ﬁ%r bo%(%l 'u‘% glgw

pheny! ami @ 4 Zymigyre of b npre o

2- (318! uGh®aphEMYe) s@yd’rtemﬁbﬂbdilﬁmﬁie«}@nm}(ylﬁ mma@)wmrem@mlmakew@@ A

t 2 3 s 0. 49
ol pr cpEeEtte o AEpRTSRS ahYCe BEfth PP ERE AR fochfpekalid s D5

steps 1 atagh, BY- nlsa;mhy@%mg,b?éﬁmqbighlz eqlcbd ('t mixge isgomspualiyspakenai poBs. poc (511

ng, 1.28 EEHP&Jt&e foQi@lﬁ)uMe)sol’idls %ec(ﬁd mmhed ﬁltlﬂﬁ@l&emha&ﬂmﬁ@ﬁ BdncéreBpEoat ur e

for 15 mn. Anlllne_ ). 3 ) |s 29% %)'he mw&engﬁ% aken at

room 10 t¥%fiperlahewdry ding 5 lic g5t asoji g, 1. 47

][nrml )1% i f] aciaad) igmls)t tﬁd@m ur]ﬁ (ﬂ,szﬁé c'cmglsmaa,lh:ﬂ}% makh@gm&mr @mTwﬁﬁtoedaﬁéf | rature

or O)f]@dﬂl %ﬁggl is.filtered and washed wit t OAC e filtrate is
d

concentra ~290%¢ 1 vor o- phenyl ) - pyri m di ne-5-carboxylic acid
phenyl am@emak2 a solid in quantitative yield. MS: 294 (M:tH). Exanple 6 15

2-(4-Fl U%_g-@ﬁl@wﬂ.gf MEde L iR aGapRANMhiEE aci d phenyl ami de

CH}%@

20 Step 1. To a solution of isonicotinamidine hydrochloride (1 g, 6.35 xomol) in anhydrous DMF (12 ml)
is added sodium salt of 2-dimethoxymethyl-3-hydroxy-acrylicacid methyl ester (1.46 g, 7.36 mmol)
and the reaction mixture is heated at 100°C under nitrogen for 1h. The reaction is cooled to room

temperature and water (48 mL) is added. The precipitate is collected by filtration, washed with water

and vacuum dred to afford 2-pyridin-4-yl-pyrimidine-5-carboxylic acid methyl ester (1.2 g, 88%).
25 MS: 216 (M-+H); 'H NMR (300 MEz, CD;0D): 3 4.00 (s, 3H), 8.44 (d, 2H), 8.73 (d, ZH), 938 (s,

2H).

Step 2. A solution of 2-pyridin-4-yl-pyrimidine-5-carboxylic acid methyl ester (1.11 g, 5.18 mmo}),

and aqueous LiOH (1 M, 5.18 mlL) in MeOH (7.25 mL} is stirred at room temperature overnight.

MeOH is removed in vacuo, and the aqueous solution is treated with 3 N HCl fo adjust the pH fo

30 between 2 and 3. The solid is filtered off and washed with water and dried in vacuum to yield 2-
pyridin-4-yl-pyrimidine-5-carboxylic acid (1 g, 96%) asa solid. MS: 202 (M+H).
Step 3. A mixture of 2-pyridin-4-yl-pyrimidine-5-carboxylic acid (100 mg, 0.5 mmol), 1-
hydroxybenzotriazole (76.1 mg, 0.56 mmol) and PS-DCC (539 mg, 1.25 mmol/g, 0.66 mmol) in DMF
(8 mL) is shaken at room temperature for 15 min, and aniline (31 mg, 0.33 mmol) is added. After

35 shaking at room temperature for 18 hours, PS-irisamine (398 mg, 3.75 mmol/g, 1.49 mmol) is added



F\ NOHi A mxture of 2-(4-fluoro-phenyl)-pyrimdine-5-carboxylic acid
(107 nmg, 0.49 mmol, prepared according to the general procedure described
in Exanple 2, steps 1 and 2), 1-hydroxybenzotriazole (75 ny, 0.56 nmol)
and PS-DCC (511 ng, 1.28 nmmmol/g, 0.65 mmol) in DMF (8 nlL) is shaken at room
20 tenperature for 15 min. Aniline (3034 ng, 0.33 mmol) is added. The

m xture is shaken at room tenperature "or 18 hours. PS-trisam ne (392 ny,
3.75 mmol /g, 1.47 mmol) is added and the m xture is continually shaken at
roomtenperature for 18 hours. The solid is filtered and washed with Et OAc.
The filtraleenSixtcRMCBRinualy@RkkkDat adoluatmperature for 18 hours. The solid is filtered and

2- (4-11 uor o phepyla Pyt eco- ear bl Ak POSHKAN S ket M0
86% as %vﬂth% ')élﬁf?%ﬂ%h_?ﬁonce? q:t‘ég ye*dZ— 18;‘21 1111%% bo; R

2-(2-Fl uq@;@mﬂﬁmg,ym%mmm-m cCaTO6MY i c acid phenylamde F NNONHI A
m xture Oﬁminé% fl uor o- phenyl ) - pyri m di ne-5-carboxylic acid (105 ng, O.48
nmol , prepar ed accordlng to the general procedure described in Exanple 2,
stepsS1 ahBurid) aidinesH fp paigplieaylamide 30 ny, 0.54 mmol) and PS- DCC
(501 ny, 1n g, 00. 64 mmol) in DWW (8 nL) is shaken at room - 38-
tenperatu e R n::i§ﬂ¥%. aghline (29.9 ng, 0.32 mml ) is added. The m xture

i s shaken Npe re for 18 hours. PS-trisamne (385 ng, 3.75

mol /g, 1.44 nmol) is added and the m xture is continually shaken at room
t enper at Ustep .06 a 38utha¥F ScotilEdisOhyidebehiridei(l & @36 ehumi)dn msdrad DME (2 ELDAC. The

filtrate is concent ed to affo [ garbox c¢
aci d phen %flrﬁogfémgal{ é dethoxgshy, ig'hédfé’aﬁ“a‘“a lcaﬁ% “%Q‘SP*J{’@ Ifl)% B, %&ﬁ(ﬂfaﬂ
2- Pheny!| : fhy ferevion iniveurdis dlwtdd@t(m()?(tungm}ﬁ for 3 hours. After this time the reactjon is cooled to

2, 2- ﬁ&m i i O
A e o v i
(60 g, ow@rm%mcuquwmﬁ@yﬂewé&éﬂ@mwammﬁ%ﬁ%& gﬁgps-

§469 ny, ;w%hmgnpk‘gfgp 6 mmol inlDNF (8 n})*ls shaken at room tenperature
(25 o0 ™ Biep £ aioRli6 S h YT ki R R AN Sl 9% ) 2By aflam ne
1M aqueous LiOH (3.32 mL) in MeOH (5 mL) is stirred at room temperature overnight. The MeOH is
15 removed in vacuo, and the aqueous solution is treated with 3 N HCl to adjust the pH ~ 2-3. The solid

25

is filtered off and washed with water and dried in vacuum to yield 2-pyridin-3-yl-pyrimidine-5-
arbogyhc acid (0.2 g, 30%) as a solid. MS: 202 (M+H).
A Step 3. A mixture of 2—pyndm—3 —yl—pymmdme— —carboxyhc acid (110 mg, 0.55 mmol) 1-
hydroxybenzotriazole (83.5 mg, 0.62 mmol) and PS-DCC (568 mg, 1.28 mmol/g, 0.73 mmol) in DMFE
20 (8 mL) is shaken at room temperature for 15 min, and aniline (34 mg, 0.36 mmol) is added. After
shaking at room temperature for 18 hours, PS-trisamine (436 mg, 3.75 mmol/g, 1.64 mmol) is added

and the mixture is continually shaken at room temperature for 18 hours. The solid is filtered and
washed with DCM. The filtrate is concentrated to yield 2-pyridin-3-yl-pyrimidine-5-carboxylic acid
phenylamide (41.2 mg, 41%) as a solid. MS: 277 (M+H).

25 Example 4
idin-2-vl-pyrimidine-3-carboxylic acid phenylamide

9.

A mixture of 2-pyridin-2-yl-pyrimidine-5-carboxylic acid (100 mg, 0.5 mmol, prepared according to

the general procedure described in Example 2, steps 1 and 2), 1-hydroxybenzotriazole (76.1 mg, 0.56
30 mmol) and PS-DCC (518 mg, 1.28 mmol/g, 0.66 mmol) in 8 mL of DMF is shaken at room
temperature for 15 minutes, and aniline (31 mg, 0.33 mmol) is added. After shaking at room
temperature for 18 hours, PS-trisamine (400 mg, 3.75 mmol/g, 1.5 mmol) is added and the mixture is
continually shaken at room temperature for 18 hours. The solid is filtered and washed with DCM.



0.3 mmol) is added. The m xture is shaken at roomtenperature for 2 days.
PS-trisamne (221 ng, 4.08 mol/g, 0.9 mmol) is added and the m xture is
continually shaken at roomtenperature for 18 15 hours. The solid is
filtered and washed with MeOH The filtrate is concentrated to yield

2- phenyl - p3rim di ne-5-carboxylic acid

(2, 2- di oxo- 2, 3- di hydr o- 1H 21anda* 6* - beitso[ c] i sot hi azol - 5-k) -ami de (57 ng)
as a solid. Ms: 367 (MtH);'H NVR (300 MHz, CD30D): S 4.58 (s, 2H), 6.86 (d,
H, 7.53- 7.65 (m 411), 776(s H) , 846(t 2H) 9.33 (d, 2H), 10.41
(broad, Hihe Aot c()ﬁenh@edtd lid &kid phenylamide (21 mg,

2- Phenyl 3rimdine car box I|c acid [1-(1Him dazol 2-yhnLt h}

| - pi peri dg?]ﬁ’hasﬁls?hdamstj% Qﬁp‘){ N-CN JN NJ Follow ng procedures sim.lar to
t hose of ExamM® 8 but substituting 1-(1Himdazol-2-yl nethyl)-

pi peridi n:4: 1
2, 2-di oxo HOO i i azol -5-ylam ne, there is

prepared 2 en yr mdl ne- 5- car boxyl ic acid
[1(1H—|m d|n4yl] amde 25 (74 ng) as a solid. Ms: 363
(NH—l) ' H NR( Od6) S$1.80-1.89 (m 21-1), 2.05-2.16 (m

P 2153, 37 (m 2H) 3.50-3.60 (m 2H), 4.14 (m B), 4.66 (s. 2H),

7 49 7. 58(Pmmx$h=§ ?f27(3'8m01@$heﬂ}’]2ﬂ)ﬂm18m45f cfrthgxyBe-feid (8078, 049 mppl, pgpRal (s, 2H)
| C50 = Iy - 701 azoe

6o di et hy‘%\égmﬁeg plgge %,ergocé’&gmekmw&ﬂ} g!r(nméﬁ@z R 9;%6} szsyi hﬂrtﬁ%eﬂ wiazgle (75

Fol | owi ng™sr ampleaddS (G ”c’é%tlf?éé‘é‘m(yﬁ Oééa“i’ffﬂl)e‘“@l‘glﬁg “’éﬂlﬁﬂ‘ﬁkﬂlﬂtf‘?ﬁ’@‘

6- di net hyk, ﬂaﬁreﬁb’xfllsdmﬁl Brilingl(veet ay, lo@a i (iDadded TR nhixfufdis shaken at room
2, 2- dir OX02 forp]$ rrga%;%;?%enzﬁ[]ﬂnmsﬂt q 4?%1?[[01) is eXide% E'%E: mn&lt}g{se i's

prepa %d i'C acl
( 6- di met hycbrﬂnuaﬂgslpym adronm&ngplemmtd‘fyﬂ 18- hams dBhe sBlidds filteraiohd washedSyithd3AAL-MrH) .

Exanpl e 13[11%5 g@t ﬂ)et,no@,}ﬁa{eﬁk E]'e Aflafhe5-carboxylic acid phenylamide as

[2-(2-pvrro n-1- nzooxazol - 6-yl | - am de ONC] H
Step 1: A%‘&%’éﬂ‘@ﬁm@?"ezwﬁe yFHEMAtr 0- benzoxazol e (30 mmol ), di net hyl
f or mam depginigd oyl acet al 10 (60 nmmol ) and pyrrolidine (60 mmol) in DV

(45 H}S) i 3-(?—%111[){0%91%‘( ~p%r9.r(n)1 ne g—car% pnc ac:;dS Dher-ll;rlla?m eeaCt hon
_ =
STty
. - H .

A mixture of 2-(4-fluoro-phenyl)-pyrimidine-5-carboxylic acid (107 mg, 0.49 mmol, prepared

according to the general procedure described in Example 2, steps 1 and 2), 1-hydroxybenzotriazole (75
mg, 0.56 mmol) and PS-DCC (511 mg, 1.28 mmol/g, 0.65 mmol) in DMF (8 mL) is shaken at room

20 temperature for 15 min. Aniline (30.4 mg, 0.33 mmol) is added. The mixture is shaken at room
temperature for 18 hours, PS-trisamine (392 mg, 3.75 mmol/g, 1.47 mmol) is added and the mixture is
continually shaken at room temperature for 18 hours. The solid is filtered and washed with EtOAc.
The filirate is concentrated to afford 2-(4-fluoro-phenyl)-pyrimidine-5-carboxylic acid phenylamide
(83.4 mg, 86%) as a solid. MS: 294 (M+H).

25 Example 7
2-(2-Fluoro-phenyl }-pyrimidine-5-carboxvlic acid phenylamide

A mixture of 2-(2-flucro-phenyl)-pyrimidine-5-carboxylic acid (105 mg, 0.48 mmol, prepared

according to the general procedure described in Example 2, steps T and 2), 1-hydroxybenzotriazole (74
30 mg, 0.54 mmol) and PS-DCC (501 mg, 1.28 mmol/g, 0.64 mmol} in DMF (8 mL) is shaken at room



m xture is concentrated in vacuo. The residue is dissolved in Et OAc, washed
with water and brine, dried (Na2SO4) and filtered. The filtrate is
concentrated. The residue is washed with cooled EtOQAc to afford
6-nitro-2-(2pvrrolidin-I-yl-vinyl-benzooxazole as a solid. 1H NVR (300 MHz,
CDC13): S 1.80-2.25 (broad, 41-1), 3.1{-3.80 (broad, 4H), 5.06 (d, H),
7.44 (d,11), 7.96 (d, H, 821 (m 2H) . 15 Step 2: A solution of
6-nitro-2-(2-pyrrolidin-I-yl-vinyl)-benzooxazole (8.5 mml) and

pal | adi um carbon (10% (0.85 nmol) in ethanol (100 nL) is hydrogenated with
t he pressuspetfurdOr ps&hm AhilifieOQOY i@ YB2kdly ieadded. ThSmBRaLY is shalldnat ssbnit ure i s
filtered and the rate a in.vacyo t

o (25 pyr r st o 14 e es FisfRRS G A8 37 mry b A Bebd i Pl e mipigei (300
MHz, CDCl&)mtm&lly]sh$§n t momntimme)aturﬁomﬁ(lbma‘ﬂhemk@ls fiBer@bang yrshedwitiffpAc.4. 92 (d,
H, 6.49 (gle ﬁit_:pate 1s6co§%ni£zﬁgd td_gffor(? 2~égﬂu(3ﬁi)mh5‘)vi)—nzm§%me%Q:aa(ngthmdSrSh%PvlﬁmdeTo a
solution of 2-(2-pyrrolidin-1-yI-vinyl')-benzooxazol-6-ylamne (3.2 mol) in
McOH (20 (?ﬁ_‘?&lﬁ%/" ﬁdéﬂlds(%ﬁ 2% &obor ohydri de (6.4 mml) at room
tenperatu amﬂ&le reaction mxture is heated to reflux for 18 hours. The
mxture i oo r.t d hedr |ddue ! 01§o| ution

acti vat ed yhantden i s 25 added to the soI utlon and'the mxture is filtered.

The filtrate is gancerndrated to afford 2-(2- pyrroI|d| n-
| -ethyl)- b@m&%ﬂ?—@ ggaine as a solid. I'HNWR (300 MHz; CDC13): 5 1.79
(m 414), 3 18 (m 4H), 4.78 (broad, 2N-H) 6. 68
(q,1-1), 6.80 (d, H, ui g=t)) . -40- Step 4: Fol | owi ng procedures
simlar to those of Exanple 8, dout substituting 2-(2-pyrrolidin-1-yl-

et hyl )~ benzooxaz
oY g e SRRl et AT OBl im0 e ot (8, o |
pr epared- Zﬂgp%éhlymolm\ﬂndi R-BCa¢i8mpat-Dloyapblis: 0. oimghl HDNIE (8 mL) is shaken at room

lid | dinb Vi bl A8 B ST o 1Mo M+
pyHr rN(I\)/R ' (':%geéﬂp Lue%mﬁrﬁ f’ﬁ‘%ﬂﬂé@?@ii% Yﬂrigia A %1@%{]@5&%&1%’ yld}ﬁl (§5}L1%g,( H) ;

2. 95-3. 30 0(3rﬁm<é)11aydd9¢ “35 mrms lsehake%qiaoon’gewm(ﬂge forfy days. sP%mefaﬂmez(ilBl mg. 38 (s,
g El% 10. Q.06 ﬁlmollé,)() 9 ﬂuﬁﬁlpls gddES af@vhe rElXIﬁféHi @ntlndally shaken at room temperature for 18 N O N
- e AN ar.no ~
Mo Botonallfiirfadihtrae 8o s“"%%?ﬁr%” G

SubSt i t ut ippEmidingficabor d.(2 Balivxe-f i

2,2-di X3 by i dbbog! VS SR PAhAL, 8k A7os Earl (9 there is

pr epar ed pyr i mdi I i C acl m)y’l rnzylam de as a
sol i d. I\/SGSQB@H@MHQ)( PB!M(%@@WM@#W&@PM H), 40. B‘b(S»(PB;IC@HDZSWM (s,
2H), 7.545f:ffedm 5H), 7.78

20 2-Phenyl-pyrimidine-5-carboxylic acid [1-(1H-imidazol-2-ylmethyl-piperidin-4-yl]-amide

0440

\)

Following procedures similar to those of Example 8 but substituting 1-(1H-imidazol-2-ylmethyl)-

piperidin-4-ylamine for 2,2-dioxo2,3-dihydro-1H-2lamda*6*-benzo[c]isothiazol-5-ylamine, there is

prepared 2-phenyl-pyrimidine-5-carboxylic acid [1-(1H-imidazol-2-yImethyl-piperidin-4-yl]-amide
25 (74 mg) as a solid. MS: 363 (M-+H); "H NMR (300 MHz, DMSO-de): § 1.80-1.89 (m, 2F), 2.05-2.16

(m, 2H), 3.21-3.37 (m, 2H), 3.50-3.60 (m, 2H), 4.14 (m, ), 4.66 (s, 2H), 7.49-7.58(m, 3H), 7.80 (s,

2H), 8.44 (m, ZH), 8.69 (4, H), 9.23 (5, 2H); ICs, =2 nM.

Example 10

2-Phenvl-pyrimidine-5-carboxylic acid (6-dimethylamino-




(d, 2H), 8.45 (m 211), 9.30 (s, 2H), 9.46 (t, M 15 Exanple 13

2- Phenyl - pyri m di ne-5-carboxylic acid L2-(4-sul fanoyl -phenyl)-pthyll-am de
NONFNI 0O ONH Follow ng procedures simlar to those of Exanple 8 but
substituting 4-(2-am no-ethy)- benzenesul fonam de (0.3 mmol) for

2, 2-di oxo2, 3-di hydro- | H 2| anda* 6* - benzojsc] i sot hi azol -5- 20 yl am ne, there
IS prepared 2-rohenyl pyri m di ne-5-car boxyl ic acid [2-(4-sul fanoyl - phenyl
-ethyll- amde as a solid. Ms: 383 (MtH). Exanple 14

(R) - 2- Phenyl - pyri m di ne-5-car boxylic acid

(4- (2-oxo-oxazol i di §-4-yl met hyl 2phenyl | -amide N ONHC Q N QAl20 25
Fol I owi ng proc to those of Exanple 8 but substituting

4- (4- ami no- ben Xl )l oxtazol|i djjn- 2 one (0.3 mmol) for

2, 2- di oxo2 ydro-1 H 2 *6*- benzo[ c]i sot hi azol -5-yl anmi ne, there is
prepared ( -phen | - pyrim dl ne-5-carboxylic acid

L(2- oxo-oxazol i di n-4-yl methvl)-phenvll-amde -41- as a solid. Ms: 375
(I\/H—l) " H PR i 300 cdvets sinGBSIOMIose @Eﬁatﬁiﬂie Db dubftivgting bdimethyk@vinb1Rd4digHy 2H) ,
4.36 (m e . 8.56 (m
211), 9.2 é}gdaglgne%h mé:%’foraﬁoxg gfﬂb lﬁjz%a}ﬂda 6 %ang@}l %ﬂ%))l 5= ?néiﬂ’%m
(6-acetyl a‘i*‘ﬁr‘ﬁbpfﬁiiﬁmﬁlz YT HIg; - : ctlyl)-2

Fol | ows ng apgmi@dusegg;wmﬂ ar to those of Exanpl e 8 but substl tutl ng

N- ( 5- am no- i n-2yl)- acetamde (0.3 mmol) for

2, 2-di oxozﬁé#ig%dro 1H 21arm|a*6* benzo[c]lsot hi azol -5-yl am ne, there is
prepared 2- baglh f-¢ihyl)-benzooxazol-6-yl]-amide

(6-acetyl am no- pvr|d|n 3 I) am de as a solid. Ms: 334 (MtH); 1H NWR (300
MHz, DMSO-d6): 6 2 3)([)}_Z\‘ti7766(n]3l—l) 8.09 (s, 2H), 8.40-8.53
10 (m 2H), 8.7, @ 10.29 (s NH), 10.70 (s, N-H).

Exanpl e 16 2- Ptien I-erl m d| ne-5-c¢ oxylic acid (3-carbanoyl - phenvD-am de

Step 1: A solution of 2-methyl-G-nitro-benzoxazofe (30 mmol), dimethyl formamide dimethyl acetal

10 (60 mmol} and pymrolidine (60 mmol) in DMF (45 mL) is stirred at 100°C for 16 hours. The reaction
mixture is concentrated ir vacuo. The residue is dissolved in EtOAc, washed with water and brine,
dried (Na;S0Oy) and filtered. The filtrate is concenirated. The residue is washed with cooled EtOAc to
afford 6-nitro-2-(2-pyrrolidin-1-yl-vinyl)-benzooxazole as a solid. "H NMR (300.'1\/[[‘12, CDClL): &
1.80-2.25 (broad, 4H), 3.10-3.80 (broad, 4), 5.06 (d, H), 7.44 (d, H), 7.96 (d, H), 8.21 (m, 2H).

15 Step 2: A solution of 6-nitro-2-(2-pyrrolidin-1-y1-vinyl)-benzooxazole (8.5 mmeol) and
patladiuvm/carbon (10%) (0.85 mmol) in ethanol (100 mL) is hydrogenated with the pressure of 50 psi
at room temperature for 18 hours. The mixture is filtered and the filtrate is concentrated in vacuo to
afford 2-(2-pyrrolidin-1-yl-vinyl)-benzooxazol-6-vlamine as a solid. *H NMR (300 MHz, CDCls): §
1.82 (m, 4H), 3.2 (bread, 4H), 3.65 (broad, 2H), 4.92 {d, H), 6.49 (d, H), 6.64 (d, H), 7.19 (d, H), 7.60

20 (4, 1.
Step 3: To a solution of 2-(2-pyrrolidin-1-yI-vinyl)-benzooxazol-6-ylamine (3.2 mmol} in MeOH (40

mlL} is added sodium cyanoborohydride (6.4 mmol} at room temperature. The reaction mixtore is
heated to reflux for 18 hours. The mixture is concentrated and the residue is dissolved in DCM. The
solution is washed with water and brine, and dried (MgSQ,). A small amount of activated carbon is

25 added to the solution, and the mixture is filtered. The filirate is concentrated to afford 2-(2-pyrrolidin-
1-yl-ethyl)-benzooxazol-6-ylamine as a solid. *H NMR (300 MHz, CDCls): & 1.79 (m, 4H), 2.61(m,
4H), 3.00-3.18 (m, 4H), 4.78 (broad, 2N-H), 6.68 (q, H), 6.80 (d, H), 7.43 (4, H).



NOH=0 H2N Follow ng procedures simlar to those of Exanple 8 but
substituting 3-am no-benzam de (0.3 mmol) 15

for2, 2-di oxo2, 3-di hydro-| H 2] anda*6*- benzo[ c] i sot hi azol -5-yl ami ne, there is
prepared 22-phenyl - pyiimdine-5-carboxylic acid (3-carbanoyl - phenyl)-am de
as a solid. M 319 (MrH). Exanple 17 ggPhenyl - pvrim di ne- 5- carboxylic acid
(3- net hyl car banoyl - phenyl ) - am de 9) H CN 20 Fol | om ng procedures
simlar to those of Exanple 8 but substl tuti ng 3-am no- N net hyl - benzam de
(0.3 nmmol ) for

2,2-di 0>O<I 08kcp 4%2&@15@;;1»3&#&@%@@?: @'ihdBesankalie sfbhmmmhn@: Ml-;@d;]fblm Dl—srlhe{j eis
prepare I ne car po |1 C i env am de as a
sol i d. Nsﬁtﬁﬂggm‘(f’wﬁ ylamige ﬁFE‘"{‘%‘g% “Wg?sg‘f X%’p( d, 3H), 7.47 (t,
H), 7.54- BerGfjcksohiadilF)ylanineOffiert ¢ prephipd _mﬁmm_mﬁmm&% 311),
9.37 (5 253(71%1 ok Jiteddich- Se%z%oiﬂla{-s-éﬁm@&é‘mi‘éwlﬁus 414 (VD ELNMIR (300 M

2- Pheny r oxy- ohexyf-am de -42- N
H 0-" d-l FOMSOM:nG 170 uead ATDS2. @rﬂfﬁfil(mr ZHDOZ Piﬁb%(é(maﬁHEﬁéﬁrﬁﬂé(fB SHu8-2¢ (HBPi t uti ng

g, gmdpgxgggg?z%?g?g’%&%?ggggi%* benzo'[ c]isothiazol-5-ylanmine, there is

prepar ed Exgmpdad2 - pyrinmi di ne-5-carboxylic acid

(4- hvdr oxy.-paye- he)s-@boRRicasid ds@ifinoth-behBlam2R8 (MrH) . 5 Exanple 19

4-net hyl - 2-[ (2- phenyl - pyri m di n- 5- car bonyl ) - ani no] - t hi azol e- 5- car boxylic
acid ethyl ester H-<I SO0 OCH3 Follow ng procedures simlar to those
of Exanpl e 8 but 3 ng 2-am no- 4- net hyl -t hi azol e-5- carboxylic acid

et hyl ester(0Q Z -. 's 5
2, 2-di oxod| hydro | H 2| anﬁﬁ@G* benzo[ c]i sot hiazol -5- 10 ylam ne, there
IS preparev

4-metph (2 L o arboxylic acid
£ ot R BRSE QUToRp:  hll #28l 60

benzenesulfonamide (O 3 mmol) for 2,2-dioxo2,3- dlhydro 1H-2lamda*6*-benzo[c]isothiazol-5-

ylamine, there is prepared 2-phenyl-pyrimidine-5-carboxylic acid 4-sulfamoyl-benzylamide as a solid.
MS: 369 (M+H); "H NMR (300 Mz, DMSO-dg): § 4.60 (d, 2H), 7.34 (s, 2H), 7.54-7.64 (m, 51D, 7.78
(d, 2H), 8.45 (m, 2H), 9.30 (s, 2H), 9.46 (1, ID.

15 Example 13
2-Phenvi-pyrimidine-5-carboxvlic acid [2-(4-sulfamoyvl-phenyl)-ethylj-amide

I
\:/>—/<
”\NH

o]

Following procedures similar to those of Example 8 but substituting 4-(2-amino-ethy)-
benzenesulfonamide (0.3 mmol) for 2,2-diox02,3-dikydro-1H-2lamda*6*-benzo{c]isothiazol-5-

20 ylamine, there is prepared 2-
amide as a solid. MS: 383 (M+H).

Example 14
R)-2-Phenvl-oyrimidine-5-carboxylic acid 14-(2-oxo-oxazolidin-4-
— (8]
Iy~ )X
N N
H@—}ﬂ
Ao

25 Following procedures similar to those of Example 8 but substituting 4-(4-amino-benzyl)-oxazohdin-2-
one (0.3 mmol) for 2,2-diox02,3-dihydro-1H-2lamda*6*-benzo[c]isothiazol-5-ylamine, there is




{2-f(2-Phenyl _pyrim di ne-5-carbonyl)-am no]-thiazol -4-yl}-acetic acid ethyl
ester NOO CHN/ O S1 HCH3 15 Follow ng procedures simlar to those
of Exanple 8 but substituting (2-am no-thiazol-4-yl)-acetic acid ethyl
ester (0.3 mmol) for

2, 2- di ox02, 3-di hydr o- 1H- 2| anda*6*- benzg|.c] i sot hi azol -5-yl am ne, there is
prepared {2-f(2-phenyl -pvrim di ne-5-carbonyl -am no] -t hi azol -4-yl }-acetic
acid ethyl este as a solid. Ms: 369 (M:tH). Exanple 21 20 4-Meths (2-p

yl - ~~i di n-5- car bon- am nol -t hi azol e-5-carboxylic acid CHN3 N H-</ S O4 O
A mi Xt ur ess@bolid. MS: 375 (M+H); "H NMR (300 Mz, CD30D): § 2.85-2.94 (m, 2H), 4.13-4.24 (m, ZH),

ci a of o GePRISTY: YBYTAGH 0 G e DRt s MR AR A BEP LR T e

(10 ni) iEﬁmmkgied at 60C for 18 hours THE i s evaporated and the residue

IS aC|d|ﬂiﬁg ; Ra®dd2. 5. The -43-
precipitate ord

4- et hyl - 2--%E' I %vrinidin 5-carbonyl ) -am no] - thiazol e-5-carboxylic
acid as a JAN $)H . Exanple 22

{2-[(2-phenyl - pyvlnldlme‘ﬁ ar Q%J) am no] -t hi azol -4-yl}-acetic acid N O
O HNom HOH 5 s Follow ng ocedures similar to those of Exanple 21 but
substﬁtutlng {2-[(2-phenyl - pyri m di ne-5-

car bony| ) Eciinwing propedimaysishila tothgse effapinple § bpigulstifijae %@re%mq*@iﬂdm—zﬁ)-

4-met hyl - 220 (s @mﬁ%u Y35 H?oner'cﬁhydﬁﬁﬁb@l@ﬂlha)*tiﬁ%nﬂﬂ&]mbihiaanl-elyﬁn&repmﬁbBXyI ic
acid ethyl ester ere I.S prepared 8 2- phenyl. -.pyrjm dne -aﬂ)gqggonyl
- ani no] - tpRgEEE R-phenyl-s ’ R e SRS B v P YERE3 i anmpl e 23

334 (M+ED; HNMR (300 MHz, DMSO—dG) $2.09(s, 3H), 7.47-7.66 (m, 3H), 8.09 (s 2H), 8.40-8.53
10 (m, 2H), 8.72 (s, H), 9.36 (s, 2HD), 10.29 (s N-H), 10.70 (s, N-ED).

Example 16
2-Phenvl-pyrimidine-5-carboxylic acid (3-carbamovl-phenyi}-amide

o]
HZN . .. .
Following procedﬁes simila:;' to these of Example 8 but substituting 3-arino-benzamide (0.3 mmol)
15 for 2,2-diox02,3-dihydro-1H-2lamda*6*-benzo[clisothiazol-5-ylamine, there is prepared 2-phenyl-
imidine-5-carboxylic acid (3-carbamovl-phenyl)-amide as a solid. MS: 319 (M+H).

Example 17
2. Phenvl-pyrimidine-5-carboxvlic acid (3-methylcarbamoyl-phenyl}-amide

@NQ

HC—N

20 Following procedures similar to those of Example 8 but substituting 3-amino-N-methyl-benzamide
(0.3 mamol) for 2,2-dioxo2,3-dihydro-1H-2lamnda*6*-benzo[clisothiazol-5-ylamine, there is prepared
2-phenyl-pyrimidine-5-carboxylic acid (3-methylcarbamoyl-phenyl)-amide as a solid. MS: 333
(M+ED; "H NMR (300 MHz, DMSO-ds): § 2.79 (d, 3H), 7.47 (t, H), 7.54-7.65 (m, 3H), 7.96 (d, 2H),
8.23 (s, H), 8.37-8.54 (m, 3H), 9.37 (s, 2H), 10.70 (s, 1H).

25 Example 18
2-Phenyl-pyrimidine-5-carboxylic acid (4-hydroxy-cyclobexyl)-amide




2- Phenyl - pvri m di ne-5-carboxylic acid 4-nmethyl sul fano 1y benzylamde O N |
HI\O NSO \ H3BC NH Follow ng procedures simlar to those of Exanple 8
but substituiting 3-am nonethyl-N-nethyl- benenesul fonam de hydrochl ori de
(1.5 nmol) for 2, 2-dioxo2, 3-di hydro-1H 2l anda*6* 15

benzo[ c]i sot hi azol S5-ylanmine there is ppepared

2- phenyl - pyri m di ne-5-carboxylic acid 4- nmet hyl sul f anoyl - benzyl am de as a
solid. Ms: 383 (MtH); "H NWR (300 MHz, CD30OD): S 3.36 (s, 3H), 4.51 (s,
2H), 7.48-7.57 (m 3H), 7.59 (d, 2H), 7.84 (d, 2H), 8.50 (m 21-1), 9.25

(s, 2H). ” : 4 20Phenyl pyri m di ne- 5- car boxylic acid
4- di net hy| ¢ af zy Oi NHOelw, N5-O 20 H3CIN,CH, A
m xture of t=7p eny! pyr 'iQ’fL carboxylic acid sul fanoyl - benzyl am de

(Exanple 12, 0.3 mml) odonet hane (0.3 mmol ) and pot assi um car bonat e
(0.9 nmol )?oncfw;@\ﬁo&e&n&tsma&o%bgaf@ﬂmﬂﬂe ﬁ%ﬁﬂbsﬁt@cﬂi@@faﬁﬁdéfc?cl&ﬁkan&ﬁo Bei#cp. The
m xture |? éonqg ér 3@% lﬁ yacuo, i “ﬁi ‘?zg\ia{jge j s dissol veg QAc (30
m). The FET Pt B A it Epmingy tCofrdS PreRare S™),
filtered idinaSembsatiestid (2hydrbw-dyelsh athifle {ursolid. &dS: B98 @OHIDHM

chr omed ogra %f\duting with 5-10% EtOAc in DCMto afford 2-

phenyl - py -5-car boxyl iC aC| d 4 d| met hyl sulfam)yl be | am de as a
solid. MS4nBgs MEH eRng B0} ZEL& 2idEMyYester 611) , 4. 74( s,
2H), 7.46-7 7(nm 07 65(d 2H), 7.77 (d, 21I) 8.43-8.56 (m 2H),
9.25 (s, 2 52Nh | - p3rim di ne-5-carboxylic acid (3

5-di fl uoro- nyIN- F H\ 5 F Foll ow ng procedures simlar to

t hose of Exanple 8 but 'éubs g 3,5-difluoroaniline (0.3 mmol) for

2, 2-di oxo2, 3-di hydro-1H 21and 6 benzo[cl i sot hi azol -5-ylam de, there is
prepared 2-phenyl - uyrim di ne-5-c8tboxylic acid (3 5-difl uoro-phenyl)-anide

as a soli %bllc!%‘lg p%c’)lc%dlﬁm El')llar to those of Example 8 but substituting 2-amino-4-methyl-thiazole-5-
carboxylic acid sthyl ester (0.3 mmol) for 2,2-dioxo02,3-dihydro-H-2lamda*6*-benzo[c}isothiazol-5-

10 ylamine, there is prepared 4-methyl-2-[(2-phenyl-pyrimidin-5-carbonyl)-amino]-thiazole-5-carboxylia

acid ethyl ester as a solid. MS: 369 (M+H).
Example 20

CH,

15 Following procedures similar to those of Example 8 but substituting (2-amino-thiazol-4-yl)-acetic acid
ethyl ester (0.3 mmol) for 2,2-diox02,3-dihydro-1H-2lamda*6*-benzo[c]isothiazol-5-ylamine, there is

prepared {2-
MS: 369 (M4H).
Example 21
20 4-Methyl-2-[(2-phenyl-pyrimidin-5-carbonyl)-amino]-thiazole-5-carhoxylic acid
\:j>—<
SaTa% agh

O
A mixture of 4-methyl-2-[(2-phenyl-pyrimidin-5-carbonyl)-amino]-thizzole-5-carboxylic acid ethyl
ester (0.15 mmol) and 10% aqueous NaOH solution (4 mL) in THF (10 mL) is stirred at 60°C for 18
hours. THF is evaporated and the residue is acidified with 5% hydrochloric acid to pH ~2.0-2.5. The



Exampl e 26 10 2- Phenyl - pyri m di ne 5-carboxylic acid pyindin-27ylamde N O

NH\ N Follow ng procedures simlar to those of Exanple 8 but

substituting 2-am nopyridine (0.3 nmol) for

2, 2-di oxo02, 3-di bydr o- 1H 21anda* 6*- benzo[ c] i sot hi azol -5-yl am de, there is

prepared 2-phenvl - pyfim di ne-5-carboxylsd c acid pyridin-2-ylamde as a

solid. Ms: 277 (MtH). 15 Exanple 27 2-Phenyl -pvri m di ne-5-carboxylic acid

thiazol-2-ylamde N_ O\ NH-QII S Followi ng procedures simlar to

t hose of Exanple 8 but substituting 2-am not hi azole (0 3 mml) for

2, 2- di oxo2rRipdithisdittered 44d Afiedtd affGd Hpethyiad-[]-plso A 300

prepared lic acrd t hi azol 2-ylam de as a

solid. %HI%EWJM% 1193451&59&5{':?}35 gglf:ﬁﬁ%?l -pvrim di ne-5-carboxylic acid

(3- sulfa yl)-amde NONHOS'NH O Follow ng procedures

si mlar tgaihohenyDhyriidhds-eutbnMbnssiagibiol -yl i1 D83 -af1 No- benzenesuf onam de

(0.3 25 mmol ) for

2, 2-di ox02,/3 It i 21 ﬁmj K62 ebenzo[ c]isot hiazol -5-yl am ne, there is

prepared 2 pyri _c%rn -5-[carboxylic acid (3-sul fanoyl - phenyl -am de

as a splid. N5 355 (NHH& ¢=45- ®Bxam In e 29

2- Phenyl - pvri m di ne-5-carboxylic acid (2-oxo-1 2-di hydro-pyrimdin-4-yl

-am de N¥ollying PTNG@GSEianbHOdWFfmj Eprgpdeed] hubsmbstituting &3- [(i-mehﬁmnidﬁle%( anple 8

but subst ichibddyNemho RN -

2, 2- di oxo02, n%I’?hydr]ca;-l wgnﬁgédﬂdqghgrz%f[ec ?@%tg%lﬁa{zzo - b- y] P%ml there is

pr epar ed far onyl) ammo]—thlazole-s -carboxylic acid ethyl ester, there is prepared f2—|g£—phenyl-py_gm1dme~5~
carbonyl)-amino]-thiazol-4-yl} -acetic acid as a solid. MS: 341 (M--H).

10 Example 23
2-Phenyl-pyrimidine-5-carboxylic acid 4-methylsulfamovl-benzvlamide

Sy

i
_NH

H,C
Following procedures similar to those of Example 8 but substituiting 3-aminomethyl-N-methyl-
benenesulfonamide hydrochloride (1.5 mmoi) for 2,2-dioxo2;3-dihydro- TH-2lamda*6*-

15 benzo[cjisothiazol-5-ylamine there is prepared 2-phenyl-pyrimidine-5-carboxylic acid 4~
methylsulfamoyl-benzylamide as a solid. MS: 383 (M-+H); 'H NMR (300 MHz, CD’OD): 5 3.36 (s,
3H), 4.51 (s, 2I0), 7.48-7.57 (m, 3H), 7.59 (d, 2H), 7.84 (d, 2H), 8.50 (m, 2F), 9.25 (s, 2H).
Example 24
2-Phen I-pyrimidine-3-carboxylic acid 4-dimethylsulfamoyl-benzylamide

20 HCT TCH,
A mixture of 2-phenyl-pyrimidine-5-carboxylic acid sulfamoyl-benzylamide (Example 12, 0.3 mmot),
iodomethane (0.3 mmol) and potassium carbonate (0.9 mmol) in DMF (8 mL) is stirred at room
temperature for 18 hours. The mixture is concentrated i1 vacuo and the residue is dissolved in EtQAc
(30 mL). The resulting solution is washed with water, brine, dried (Na,SO,), filtered and concentrated.

25 The residue is purified by column chromatography eluting with 5-10% FtOAc in DCM to afford 2-
phenyl-pyrimidine-5-carboxylic acid 4-dimethylsulfamoyl-benzylamide as a solid. MS: 397 (M+H);




phenyl - pvri m di ne-5-carboxylic acid (2-oxo-1 2-di hydropyri m di n-4-yl -am de

as a solid. Ms: 294 (M+H); 1H NWR (300 MHz, DMSO-d6): 8 7.17 (bs, N-H),

7.47-7.68 (m 4H), 7.90 (d, H), 8.46 (d, 211), 9.35 (s, 214), 11.65 (bs,

NH); 1Co = 15 nM 10 Exam | e 30 2-Phenyl -pvri m di ne-5-carboxylic acid

(4-sul fanoyl - phenyl -amide N OH/ OJNFollow ng procedures simlar to

t hose of Exanple 8 but substituting 4-am no-benzenesuf onam de (0.3 muol)

for 2,2-dioxo2, 3-di hydro- 1H 21anda* 6*- benzo[ c]i sot hi azol -5-yl am ne, there

is prepared 2 15 phenyl -pvri m di ne-5-carboxylic acid (4-sulfanoyl-phenyl

Ao e v s A s S TV
eny ic acid pyrimdin-4-ylam de

Follomnngﬂé %ﬁ%ghﬂgkg§}§é$§r 0 those of Exanple 8 but substituting

4- am nopyExk gﬂbﬂ&le (0 3 mmol) for

2, 2-di oxo h % &gzol 5-ylam ne, there is

pr epar ed [0)'4Y] Cl rimdin-4-ylamde as a

solid. Ms 32 2- Phenyl pvrinldlne 5-carbox3lic acid

(1-pvridin j-- |d|n 4:yl)-amde N O C 25 bL\ -46- Follow ng

pr ocedur es n1|a of Exanple 8 but substituting

1-pyridin-3- ylnethyl plper|o|n 4- ylanune (0.3 muol)

for2, 2-di oxo2, 3di hydr o- | B 218mda* 6* - benzo[ c]i sot hiazol -5-ylam ne, there is

pr epar ed E’ouphhgwochms sitirilatitaibesd of Bvabple Blbhiculbstituting 3,5-difluoroaniline (0.3 mmol) for

(1-pvri di zgx%s%%tnggmfp L GlirBe. gmﬁgr]g%gfm 35 incSbi prdfca Sl . 5

Exanple 3 pvr| |ne Ic a
[ 2- ( 2- OX ORii Zbarh .5-difliay aBide @ 2oy MRS 13 MHEDN N Fol | owi ng
proceduregﬁﬁ?gukar to those of Exanple 8 but substituting

2-am no- -im dazolidjn-
( 10 2-Phen 1~ 1m1d1ne—5-ca.rct))o lic aci ridin-2-ylamide

O~ e
Following procedures similar to those of Example 8 but substituting 2-aminopyridine (0.3 mmo}) for

2,2-dioxo2,3-dihydro-1H-2lamda*6*-benzo[clisothiazol-5-ylamine, there is prepared 2-phenyl-
1m1dme—5—carbo lic acld idin-2- lamide as a solid. MS: 277 (M+H).

15 Examgle 2
2-Phenyl-pyrimidine-5-carboxylic acid thiazol-2-vlamide

O

Following procedures similar to those of Example 8 but substituting 2-aminothiazole (0.3 mmuof) for
2.2-dioxo2,3-dihydro-1H-2lamda*6*-benzo[clisothiazol-5-ylamine, there is prepared 2-phenyl-
20 imidine-5-carboxylic acid thiazol-2-ylamide as a solid. MS: 283 (M+H).

Example 28

Following procedures similar to those of Example 8 but substituting 3-amino-benzenesufonanide (0.3
25 mmotl) for 2,2-dioxo2,3-dihydro-1H-2lamda*6*-benzo[clisothiazol-5-ylamine, there is prepared 2-
henyl-pyrimidine-5-carboxylic acid (3-sulfamoyl-phenyl)-amide as a solid. MS: 355 (M+H).




one (0.3 mmol ) for

2, 2-di oxo2, 3-di hydr o- 1H 21anda* 6*- benzo[ c] i sot hi azol -5-ylam ne, there is 10
prepared 2-uhenvl -pyrim di ne-5-carboxylic acid
[2-(2-0x0-imdazolidin-l-yl)-ethvl]-amde as a solid. M 312 (M+H);'H NWR
(300 MHz, CDC13): S 3.47-3.58 (m 4H), 44.60-4.73 (m 4H), 4.52 (s, N-H),
7.46-7.57 (m 3H), 8.02 (bs, NH), 853 (m 2H), 9.24 (s, 2H); 1Cso = 32
am Exanpl e 34 2-Phenyl -nvrim di ne-5-carboxylic acid
[2-(1H—irridazol-4-y|)-ethv||-arri de 0 6N2H 15 Foll owi ng procedures simlar
to those of Exanple 8 but substituting 2-(1H i m dazol -4-yl)-ethyl am ne

(0.3 nmml )
2, 2-di oxo?‘%%’rydro 1H 21amja*6* benzo c]isothiazol -

5- yI am ne, there is
prepar ed 2— hestybpprimidiner3-eachoxylisacid 2yexgchAdibydroqpsrignidin-4-

D-amide

[2-(1Him ol - bhvll-amde asasolld M5: 294 (M+H); 1C50 = 35 nM

20 Exanpl %yrl i ne-5-carboxylic acid

(tetrahydr r vl me@\u-amde ONH N O Follow ng procedures
ITpN

simlar to those of Exd but substituting (tetrahydro-pyran-4-yl)-
met hylam ne (0.3 mmol ) for ©

2, 2- dISO XO% dli), I (gzgcﬁjres sml21 a* 6* %q{bﬁr} éuﬁ&%ﬁn%g (RJnmtrf Iﬁl ﬁ%fh%-}&&% § -4r-

is préparée VET M |ne
(tetr ahydmbxf@rdgitﬂmgvﬂ,ﬁ‘éthblﬁ}rb-lﬂéllnﬂtﬂe*ﬁé@ewowmﬂwml JvBaming gheyanppipparcBanpl e 36

2- Phenyl - Jnl Rie3-aALRMX ¥did Z&Gll‘icﬁ alto latﬁm t&a@asamlaym@mde oF
NH F NI W ng | e 8 but

e
SUbst |t ut (S T NV GRARSHEERIC-4a11 o B8 4o oo 9 90 @ B 846
2, 2-di oxoaﬂ}’%gds t},yﬁ[)Oﬂ]d-sl-(Qslﬁ;t}gafb@* Benzo[ c] i sot hi azol -5-ylam ne, there is

prep _pyrimdi ne-5-carboxylic acid
(3-tr Qfl u%ﬁ@l -phenyl)-am de as a solid. Ms: 344 (MtH). Exanple 37
2-Phenyl-pyrimidine-5-carboxylic acid (4-sulfamoyl-phenyD-amide

MNo— O
R

Following procedures similar to those of Example 8 but substituting 4-amino-benzenesufonamide (0.3

mmol) for 2,2-dioxo02,3-dihydro-1H-2lamda*6*-benzo[clisothiazol-5-ylarmine, there is prepared 2-
15 henyl-pyrimidine-5-carboxylic acid (4-sulfamoyl-phenyl)-amide as a solid. MS: 355 (M), IC5=5
nM.

Example 31
2-Phenyl-pyrimidine-5-carboxylic acid pyrimidin-4-ylamide

= O

20 Following procedures similar to those of Example 8 but substituting 4-aminopyrimidine (0.3 mmol)

for 2,2-dioxo2,3-dibydro-1H-2lamda*6*-benzo[c]isothiazol-5-ylamine, there is prepared 2-phenyl-
pyrimidine-5-carboxylic acid pyrimidin-4-vlamide as a solid. MS: 278 (M+H);

Example 32

25



10 2-Phenyl - pvri m di ne-5-carboxylic acid (2H pyrazol-3-yl)-amde N ONN
hN H Fol |l ow ng procedures simlar to those of Exanple 8 but substituting
2H pyrazol -3-ylamne (0.3 mmol ) for 2, 2-dioxo2, 3-di hydro-1

H 2l anda* 6*- benzo[ c] i sot hi azol -5-yl am ne, there is prepared 2-phenyl -

pyrim di ne-5-carboxylic acid (2H pyrazgl-3-yl)-anmde as a solid. M5 266
(MtH). 15 Exam | p e 3 8 2-Phenyl _pvrim di ne-5-carboxylic acid

(1-nethyl -piperidin-4-yl)-amide / \ ND HN-CH3 Fol | owi ng procedures simlar
to ///those of Exanple 8 but substituting 1-methyl-piperidin-4-ylamne (0.3
mvol ) for Fcalo%uféipﬂié@ﬁr@sxdﬁlh‘)t&imﬁse]:fﬂ:&i:@maﬁlﬁéhbdnamﬁg)[ -pyridbet-yimethyipiseidin-dmi ne,

there is prepare a

(1 - net hyl g‘fﬁLﬁ%F‘% ag‘i‘“ﬂoﬁ%r 9% }flﬁzdao iy sdr a soﬁmga*g l\}égjggékfbt?ﬁ%%%mm&%miﬁ% W
Exanpl e 3greg@uddiephy prinidmetd-paub acid SEIng - agedfitrde N O N
N N H-N o gMSFﬁhgﬁ g procedures simlar to those of Exarrpl e 8 but
substituting 2-am nopyrimdine (0.3 mol) for

2, 2- didoxoBxampii By dr o- | H 21anda* 6* - benzo[ c]i sot hi azol -5-yl amine, there is
prepared Q-Ppé}l i didVY. daflod 13 Qi Fac@idRe Kivibia-Glidke 1§ edyll-aiide n- 2- yl ami de as a

solid. ME: Mﬂg Exanple 40 5 2-(3

5-Di fl uoro- phenyl) nyri m di meé-\b- car boxylic acid

3-met hyl sul fa > b 11 FA NNI HI/ O=S=0 15:1 1 F H3C NH
A m xture of 2- -dif | uorgﬁghenyl ) -pyrim di ne-5-carboxylic acid (118 nyg,
0.5 mmol , according”to the general procedure described in Exanple
2, steps | 2) and O (7-azabenzotriazol -1 -

yl')-N, N, N, Nt et ramet hyl ur oni um hexaf | uor ophosphate (190 ng, 0.5 nmol) in
dry DVF ( Solfdwing pRocddbrds siglinere thadetoll Extiniphoipmopssitiatting |- dramieo-¢toylpignidrzylidirid
stirred ai LRI RC SO iaL 5-ylamine, th
3 ot oyt < ARAAIRTP N Bag i Dy SR Bl pine ter
addedGandptepaedd- imidine-5-carboxylic acid [2-(2-oxo-imidazolidin-1-y1 —eth 1]-amide as a solid.
MS: 312 (MHH); 'H NMR (300 MHz, CDCI3): § 3.47-3.58 (m, 4H), 4.60-4.73 (m, 4H), 4.52 (s, N-H),
7.46-7.57 (m, 3H), 8.02 (bs, N-H), 8.53 (m, 2L, 9.24 (s, 2H); ICsp =32 nM.
Example 34
2-Phenyl-pyrimidine-3-carboxylic acid [2-(1H-imidazol-4-yl)-ethy{]-amide

Sagilie
0
H

Following procedures similar to those of Example 8 but substituting 2-(1H-imidazol-4-yl)-ethylamine
(0.3 mmol) for 2,2-dioxo2,3-dihydro-1H-2lamda*6*-benzo[c]isothiazol-5-ylamine, there is prepared
2 imidine-5-carboxylic acid [2- imi -amide as a solid; MS: 294
(M+H}; ICs, =35 nM.

20 Examptle 35
2 Phenvl-pyrimidine-5-carboxvlic acid (tetrahydro-pyran-4-ylmethyl}-amide

S0

Following procedures similar to those of Example 8 but substituting (tetrahydro-pyran-4-yI)-
methylamine (0.3 mmol) for 2,2-dioxo2,3-dihydro-1H-2lamda*6*-benzo [clisothiazol-5-ylamine, there

is

15




stirred at roomtenperature for 24 hours. The solvent is renoved and the
residue is partitioned between Et OAc and water. The organic phase is
separated and washed with saturated NaHCO3, water and brine, dried
(MgS™M), filtered and concentrated in vacua. The residue is purified by
colum 15 chromat ography eluting with 30% EtOAc in DCMto afford
2-(3,5-di fl uorophenvl)-pyrimdi ne-5- carboxylic acid

3- et hyl sul f anoyl - benzyl am de (125 ng, 62% as a solid. Ms: 419 (M+tH); 'H
NVR (300MHz, DMSO-d6): S 2.41(d, 3H), 4.64 (d, 211), 7.43-7.75 (m 511),
7.80 (s, ishitepardd DbhendhpyRithdineS-carboxyli acid(tfirah@rd5yrint4-yithedhyl)-dnifioasa sdB. nM
Exanpl e 4&%%5‘&[2;}/&%%5 Di fl uor o- phen +yl -pyrimdi ne-5-carboxylic acid
3-met hyl s jenzylamde OF N~ NI Hy OS=OF HSC NH A m xture
of 2- (2, SEghnflafr o- phenyl ) - pyri m di ne-5- carboxylic acid (118 ng, 0.5mvl,

pr epar ed z%ﬁ%;wél%zﬂﬂdlﬁ% Eﬁ%ggﬁzr&‘éﬁa-mﬁﬁ&&%l-ﬁh&@Qxﬁfd@ed in Exanple 2, steps
| and 2), -azabenzotriazol - 1- tetranet hyl uroni um

hexaf | uor ophosphat e £190, 0.5 mol) in dry DM (5 nL) is 25 treated with
0.09 m, of diisaopro er amne and stirred at roomtenperature for 3
Ominutes. A scﬂlﬂt {g P Isulfarmyl benzyl am ne (150 ng, 0.75 mol)
in dry DWF s a ded angl the mxture stirred at roomtenperature for

24 hours. sol"\/ent is renoved and the residue partitioned between EtQAc
and sat ur ateg’ NaHCO3. The organi ¢ phase is separated and washed with water
and -49- brine, dried (MS™), filtered and concentrated in vacuo. The

resi due i Solfpwirigfrasekiuy sioaltahosect Exarmiccgubghstivging 8tfipormmetylzgdine0éac i n DOV

to affor dm%m()%or@ Ao gfdﬁly%gﬂyjle)mdgw*lb@ﬁz@ SovazoCRYIRENY likee idfshred 2-
3- et hyl sul farmy benzy am de é L ﬂrrg, solid :

NVR (300 RAsvl-oypimidingeycarbaxyjic 40

7.89 (s, Ek&x_ng (t 1H) 9.37 5 (s, 2H) 9. 60 (t 1H). Exanple 42 2-(4
Diflugjrop I
aci d O=S=0 F H3C N\H Step

1d (2 H-pyEgzdl-3-yll-agy
1: 4-Fl uor nzam {ne ydrochlorlde (.25 g, 7.16 nmol) is added to a
sol ution

Following procedures similar to those of Example 8 but substituting 2H-pyrazol-3-ylamine (0.3 mmol)

for 2,2-dioxo2,3-dihydro-1H-2lamda*6%-benzo[cJisothiazol-5-ylamine, there is prepared 2-phenyl-
pyrimidine-5-carboxylic acid (2H-pyrazol-3-yl)-amide as a solid. MS: 266 (M-+H).

15
Following procedures similar to those of Example 8 but substituting 1-methyl-piperidin-4-ylamine (0.3
mmol) for 2,2-dioxo2,3-dihydro-1H-2lamda*6*-benzo[clisothiazol-5-ylamine, there is prepared 2-

20 -amide as a solid. MS: 297 (M+H);
ICs5= 96 nM. ‘
Example 39

2-Phenyi-pyrimidine-5-carboxylic acid pyrimidin-2-vlamide




10 (0.17 g, 7.39 mmol ) in dry ethanol (25 nlL) and stirred at room

tenperature for 20 mn. Ethyl-2- acetyl-3-(dinethylamno)acrylate (1.35 g,

7.16 mmol ) is added. The m xture is heated to reflux for 3 hours. The

solvent is renoved in vacuo. The residue is dissolved in Et OAc, washed with

water and brine, dried (MgSH4), filtengd and concentrated in vacuo to

afford et hyl -2-(4-fluorophenyl -4-nethyl- nvrimdine-5-carboxylate (1.65 g,

87% as a solid. Ms: 261 (MtH) 261. 15 Step 2: A solution of

et hyl - 2- (4-fl uorophenyl ) pyri m di ne 5-barboxylate (1.65 g, 6.35 mmol) in

MeOH  ( 75Htlowing ptacetates simitit th thdseNf Bgup fousabiitianing J-dmprpydieiditq0. finpobnd

heated to Wes sidue is

i ut ed i irsbey g Aaglst b o BRI olne B ARl 2088, 112 M

hydr ochl opyrimiding-gtcarhoppliqneld pyrimidiZada IB@GISPIE’CII‘%%ZW‘**D{MU on, washed with

wat er andEy@%w dried to afford 2-(4-f

| uor ogheny-1A-4

VS: 2 = -

2- (4-fluorophenyl)-p§rim di ne-5-carboxylic acid (232 ng, | mwol) and O (7-
l?

0 .
lgrhid§8/() as a solid.

azabenzotri azol 5 ; t et ramet hyl ur oni um hexaf | uor ophosphat e (380
ng | mol ). in dr (1 ) is treated with diisopropyl ethylam ne (0.18
m.) and sti d at” room temperature for 30 mn. A solution of

3- et hylsubenzyl arF{e°(300 ng, 1.5 mol) in dry DMF (1.5 nl) is
added 25 andtthe m xture i#-gtirred at roomtenperature for 24 hours. The

solvent is rem)ved and tRe residue is partitioned between Et OAc and wat er.
The or ganifcmizhesd 2i(3 5 gidpaabent)-pysilpdSwirbixybatcid @1 &dg, NSHE08, preparad er  and

brine, drj &&a&%’ﬁ%@@m& gkotcafu?e%@cﬁdedqgﬂgaﬂmerza&@pq tigfld 5364007 ThensRsidue s

purified mat o utlng}rwth Et OAc_in heptane to

afford 2 fﬂﬁﬂﬂ&@ﬁ%ﬂwrwm eﬁ?fhlpmh%nha@ V&g P- émaf@?)dn &y Py st ano |
t[))ﬁ/g ZO- Yﬂdog-m ﬂ&t&igﬁtﬂ diBpropyddfly1aSind(0H9 andlyﬁzed‘%ﬁmﬁl%h@emt&'é OIS o). A s'iﬂﬁhﬂ'iz
B HRRNCN A NN W NN IR N it

8.88 (s, dthbed atgotﬂlﬁ)te(npe;ratﬂ.delfor 24 bQws. ERIampilwalt #3emoved and the residue is partitioned
2- (2= PV | htlden BUSA e bl Sn6 RHGRAeleSs Rf-flatin RO Sitl LR haROOE Wi de O

Iz~ | owm ng. procedures simlar to

t hose of mddripg énwma@o,sﬁhsgetimiﬂowgm@ﬂe’zww ﬂE}?FefldWF Pifigd BeeeBmacar boxyl i ¢
acid Hydraﬁml@@ég élmmgznﬁaoﬁﬁbidlummﬁwhx BffiuBlogtichd)- Brrigadioxy| i ¢ aci d

there is %2" )Sa%?sblgf*@ ﬁ}\%@h 4H(}MR13)

NVR (300 Nﬁnommzmmm@ 5y @(dgzm(, ds BH;H), 2143’52171 ahy, SPHY,80 G, 1iB; F.054, 2HD), 9.37

20

O'—'SIZO

/N\
F H,C H

A mixture of 2-(2,5-difluoro-phenyl)-pyrimidine-5-carboxylic acid (118 mg, 0.5mmol, prepared
according to the general procedure described in Example 2, steps 1 and 2), and O-(7-azabenzotriazol-
1-yD)-N,N,N,N-tetramethyluronium hexafluorophosphate (190 mg, 0.5 mmol) in dry DMF (5 mL) is

25 treated with 0,09 mL of diisopropylethylamine and stirred at room temperature for 30minutes. A
solution of 3-methylsulfamoylbenzylamine (150 mg, 0.75 mmol) in dry DMF (1 mL) is added and the
mixture stirred at room temperature for 24 hours. The solvent is removed and the residue partitioned
between EtOAc and saturated NaHCO;. The organic phase is separated and washed with water and



(m 1H), 7.51-7.70 (m 4H), 7.80 (s, 1H), 8.00-8.07 (t, 1H), 8.44-8.50 (d,
1H), 8.80 (d, 1H), 9.37 (s, 10 2H), 9.55 (t, .M Examlp e 44

. 2-(3-Pyridyl -4-nethyl-Dyrin dine-5-carboxylic

aci d- 3-net hyl sul f anoyl - benzvliamde CH3 O N~ N1 \ &, O=S=O H3C NH A
m xture of 2-(3-pyridyl)-4-nethyl pyri i ne-5-carboxylic acid (215 ng, 1
nmol , prepared 15 according to the general procedure described in Exanple
42, steps 1 and 2) and 0-(7-azabenzotri azol -

1-yl)-N, N, N, N-tetramet hyl ur oni um hexaf | uor ophosphate (380 ng, 1 mmol) in
dry DVF (biiRe,dtidd (MgSO4)yfdiated dndriohdentrakedds vopr haresdul yo pirli@dy cOum8 i) and

stirred 0 Vg RN ReRTde
hydr ochl (;%h%g{&%@,g%ﬁﬁfﬁ*ﬂ%ﬁbﬁﬁb;@%sﬂ%ﬁmz?ﬁor 2wdﬂ;lm_d>c<ture t] e
room t enyses e (a1 rilamide (178 Ag: 455") renobe M ﬁhﬁg%r é@ﬁg
partiti 0 Nhﬁgmge déts)é\m épa,ﬁmis@@tmamdymm 7.30'¢, BN JB0(CIEDIEEE | S
separ ate wat e and brine, dried (MySO4), filtered and
concent r {6-8H): |9r§0(‘a’€90 The residue is purfied by col um chromat ogr aphy

el uting vishfiple¥s MOH in EtOAc to afford 2-(3-ovridyf-4-nmethyl

nvri m di sul f I 0 , 459
as a sol 99— 7 VI LB L B é}{j T la%é gI!iD 2/(235
(s, 3H), 460(d 757771(m4H) 779(s 1H),868872(d
1H),872878( 3 (s, 1H, 9.34 (t, 1H, 9.53 (s, 1H.
Ceneral Procedur or rl':‘xa $ 45 - 67 -51 NH2 OO N OO Procedure N OO R
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Step 1: 4-Fleorobenzamidine hydrochioride (1.25 g, 7.16 mmol) is added to a solution of sodjum metal

10 {0.17 g, 7.39 mmol) in dry ethanol (25 mL) and stirred at room temperature for 20 min. Bthyl-2-
acetyl-3-(dimethylamino)acrylate (1.35 g, 7.16 mmol) is added. The mixture is heated to reflux for 3
hours. The solvent is removed in vacuo. The residue is dissolved in EtOAc, washed with water and
brine, dried (MgS0,), filtered and concentrated in vacuo to afford ethyl-2-(4-fluorophenyf)-4-methyl-

' pyrimidine-5-carboxylate (1.65 g, 87%) as a solid. MS: 261 (M+H) 261.

15 Step 2: A solution of ethyl-2-(4-fluorophenyl)pyrimidine-5-carboxylate (1.65 g, 6.35 mmol} in MeOH

(75mL) is treated with 2 N aqueous sodium hydroxide (10 mL) and heated to reflux for 30 min. MeOH

is removed in vacuo and the residue is diluted with water (50 mL). The solution is adjusted to pH ~ 2
with 2 M hydrochloric acid. The precipitated is collected by filtration, washed with water and vacuum
dried to afford 2-(4-fluorophenyl)-4-methylpyrimidine-S-carboxylic acid (1.3 g, 88%) as a solid. MS:
20 233 (VBED.
Step 3: A mixture of 2-(4-fluorophenyl)-pyrimidine-5-carboxylic acid (232 mg, 1 mmol) and O-(7-
azabenzotriazol-1-yD)-N,N,N,N-tetramefhyluronium hexafluorophosphate (330 mg 1 mmol) in dry
DMF (12 mL) is treated with diisopropylethylamine (0.18 mL) and stirred at room temperature fer 30
min. A solution of 3-methylsulfamoylbenzylamine (300 mg, 1.5 mmol) in dry DMF (1.5 mL) is added
25 and the mixture is stirred at room temperature for 24 hours. The solvent is removed and the residue is
partitioned between EtOAc and water. The organic phase is separated, washed with saturated NaHCO;,

water and brine, dried (MgSOy,), filtered and concentrated in vacuo. The residue is purified by column

chromatography eluting with 60% EtOAc in heptane to afford 2~(4-fluorophenyl)-pyrimidine-5-
carboxylic acid 3-methylsulfamoyl-benzylamide (210 mg, 52%) as a solid. MS: 415 (MHH); "H NMR

30 (300MHz, BMSO-dg): § 2.42 (s, 3H), 2.63 (s, 31D, 4.60 (d, 2H), 7.37-7.40 (t, 2H), 7.50 (s, 1H), 7.60-
7.75 {(m, 3H), 7.80 (s, 1H), 8.45-8.50 (dd, 2H), 8.88 (s, 1H), 9.30 (t, LH).



SN NNHH F General procedure X: Sulfonam de Formation A vial is
charged with amne HZNNR (1 nmmol) foll owed by p-di oxane (5 niL) and

pi peri di nomet hyl pol ystyrene (375 ng, 1.5 mml, 4muol /g resin). The vial
is agitated in an orbital shaker for 20 m n. 5 3-Cyano-benzenesul f onyl
chloride is added (181 ng, 0.9 mmol) ag? the reaction vial is placed into
the orbital shaker for 18 hours. The is renoved fromthe orbital
shaker, and MeOH (5nl) is added followed by the addition of

4- benzyloxybenzaldehyde pol ystyrene resin (100 ng, 0.3 nmol, 3 mvl/g
resin). Agikftdmgn is continued in the orbital shaker for 5 hours. The
sample is TIlt ered the resrn |s ,mashed mnth McOH, and the conbi ned
organi ¢ f£HctiiBR DY = Lt 2 ]¥ﬂ§@FP%hanide 10 conpound 1.
Gener al procedure Y cSquonanlde Fornatron A vial is charged with am ne
H2N-R (1 mmol ) f d.by p-dioxane (5 nL) and triethylamne (202 ng, 2
mmol ). 3- Cyano- en nediul chloride is added (181 ng, 0.9 nmmol) and the
reaction vi i an orbital shaker for 18 hours. The sol vents
are renov vdtuo. The refidue is 15 partitioned between IN HCl in water
(5 nL) an WAc (10 mL). GR®=Organi c phase is separated, dried (Na2SO4),
filtered, and concentrated if_vacuo to yield the sul fonam de conpound 1.
General Procedure Z: Fwdﬂbﬁendﬂlon To a solution of the sul fonam de
conmpound (0.9 nmmol) in McOH (9 nL) is added pal |l adium on carbon (200 ng,
10 wt % on carbon, 50 wt % water, ACROS) followed by concentrated HCl in
wat er 5( 1 Fol@wing procefimes simiaite toseiof Expimplerdf nteshiyptiplimde@-rumddryvaidasrir and

hydr ogen éa}boﬁgrlmaclﬁ %drgbhﬁ)i@é £52- 0 Qnfr LRleRT) HyRffantN@ioaficatraspher e of
hydrogen with nmagnetic st|rr|ng for 24_hours The reactlon |s f||t

t hr ough aWﬁWﬁﬁ iyl prinidipeOroa Taulfarmeyibenzylamgide (1 ’éo yi el d
the am neas%dllid)qm @84@@ clmmn oﬂmz ﬁﬂso@@rmw(d,%maeat(ﬂ @HW’/ 4Barr5al | el

Acyl ation TqQ_a_s |on I Y, i lic acid
(196 . 6 gHay wém QBB P e S BB 1
nnnlﬁofoltmm&ds@MHDNF (2 L). The reaction is stirred for 3 5 hours.
Anhydrous tolpe%e is added (0.5 nL) and the mxture is concentrated in
vacua. Th ue is dlssolved in EtCAc (7 nmL) and the resulting solution
i s added Z-0-Ryridyifumetvk ane deiddretyisgidamoglhensylpaded (1 ol )
Na2CO3 (212 ng)(}mcmater (5 nL) a V|a] mnth rapid stirring. The reaction is
stirred for 18 d the.organi c phase is separated and concentrated in
vacua. The res du i & - uspended in DMSO (3 nilL), filtered, purified via
reverse p (Hat nd acetonitrile nobile 10 phase with 0.1% TFA
buffer) tq afifford the dgstied product.

N |

HC™ TH

A mixture of 2-(3-pyridyl)-4-methylpyrimidine-5-carboxylic acid (215 mg, 1 mmol, prepared

15 according to the general procedure described in Example 42, steps 1 and 2) and O-(7-azabenzotriazol-
1-y1)-N,N,N,N-tetramethyluronium hexafluorophosphate (380 mg, I minol) in dry DMF (12 mL) is
treated with of diisopropylethylamine (0.18 mL) and stirred at room temperature for 30 min. 3-
Methylsulfamoylbenzylamine hydrochloride (355 mg, 1.5 mimol) is added and the mixture is stirred at
room temperature for 24 hours. The solvent is removed and the residue partitioned between EtOAc

20 and saturated NalfCOs. The organic phase is separated, washed with water and brine, dried (MgSOsq),
filtered and concentrated in vacuo. The residue is purfied by column chromatography eluting with 2%
MeOH in EtOAc to afford 2-(3-pyridy)-4-methyl-pyrimidine-S-carboxylic-acid-3-methylsulfamoyl-
benzylamide (180 mg, 45%) as a solid. MS: 398 (M+H); "H NMR (300MHz, DMSO-de): 5 2.43 (s,
3H), 2.65 (s, 3H), 4.60 (d, 2H), 7.57-7.71 (m, 4I1), 7.79 (s, 1H), 8.68-8.72 (d, 1H), 8.72-8.78 (d, 1H),

25 8.93 (s, 1H), 934 (t, 1H), 9.53 (s, 1H).

' General Procedures for Examples 45 - 67




Exanmpl e 45 2-(3-Fl uor o- phenyl - nvri m di ne-5-car boxylic acid

3-et hyl sul f anoyl - benzylamde O O0SO N H\HCH3 N F A solution of

ethylamne (2 Min McOH, 6 nmol) in DCM (40 nL) is cooled in an ice water

bat h" and 15 3-cyano-benzenesul fonyl chloride (402 ng, 2 nol) is added.

The reaction is rapidly stirred for 2 hqurs. Water (40 nlL) is added, and

the reaction is acidified to approximtely pH 4 via the careful addition

of concentrated HO. The DCMis renoved in vacua. The precipitate is

collected via filtration. The precipitate is hydr ogenat ed usi ng gener al

method Z to affor@ tdwe @ideti®e hygrochl orQ\OJ@ ound NEDe ami ne

hydrochl or'Re cQMPRINd ixorgcy! at S %f B pr ocedyr e ﬁ}{;% prepare 2

v Yo pyrtrieh ne- 5- ch oxy!l it ae1—d—3*eth

benzvl ani de ( #49-m) asHaal—golud 415 (MrH); | H N@®R M—E CDCI3) S

= 0.95(t, 3H), 2.75-2.9(m 2H), 4.65(q, 2H) , 7 47 (t, IH, 7.55-7.75 (m

4H), 7.81(s, 111), 8.17(d, 1H), 8.32(d, 1H), 9. 27(bs,01|—|) 335(3 2H) ,

9.58(t, 1H); [Cso=58nM Exanple 46 25

2- ( 3- Fl uor o- phenyl ) -nvri m di ne-5-carboxylic aci dy™ OoH

3-(2-ethoxy-ethyl sul famoxl nz Ilaanide 0 O 11110JIH JH \ NNPiekefure53-

Fol | om ng general procedures Y, Z, and W b Si iy 2-eth3x§9’- et hyl am ne as

the amine in procedure Y, there is prepare (3-fl uoro-phenyl

-nvrim di ne-5-carboxylic acid 3-(2-ethoxy-et I\Fll)flzsm farmyl l{ benzyam de (210
as a powder. Ms: 457 (MM 111 NWVR (300 CDC13): S 1.0 (t, 3H), 2.9

(t, 211), 4.6 (s, 2H, 7.45 (t, 111), 7.5-7.7 (m 10 7.8 (35,9 JFQ—D 8.16

(d, 1H, 8.31 (d, 113), 9.3 (s, 1H. 5 Exanpl

Fl uor o- phenyl ) - uyri m di ne- 5- car boxylic acid 4
3-(2- hydroxy_propyl sul famoyl | - benzyl ani ULO NH F

General procedure X: Sulfonamide Formation

A vial is charged with amine HoN-R’ (1 mmol) followed by p-dioxane (5 mL) and piperidinomethyt
polystyrene (375 mg, 1.5 mmol, 4mmol/g resin). The vial is agitated in an orbital shaker for 20 min.

5 3-Cyano-benzenesulfonyl chloride is added (181 mg, 0.9 mmol} and the reaction vial is placed into the
orbital shaker for 18 hours. The vial is removed from the orbital shaker, and MeOH (5mL) is added
followed by the addition of 4-benzyloxybenzaldehyde polystyrene resin (100 mg, 0.3 mmol, 3 mmol/g
resin). Agitation is continued in the orbital shaker for 5 hours. The sample is filtered, the resin is
washed with MeOH, and the combined organic fractions are concentrated to yield the sulfonamide

10 compound 1.
General procedure Y: Sulfonamide Formation
A vial is charged with amine HoN-R’ (1 mmol) followed by p-dioxane (5 mL) and triethylamine (202

mg, 2 mmol}. 3-Cyano-benzenesulfonyl chloride is added (181 g, 0.9 mmol) and the reaction vial is

placed into an orbital shaker for 18 hours. The solvents are removed in vacuo. The residue is
15 partitioned between IN HCl in water (5 mL) and EtOAc (10 mL). The organic phase is separated,
dried (Na;80y), filtered, and concentrated in vacuo to yield the sulfonamide compound 1.

General Procedure Z: Hydrogenation,

To a solution of the suffonamide compound (0.9 mmol) in MeOH (9 ml.) is added palladium on
carbon (200 mg, 10 wt% on carbon, 50 wit% water, ACROS) followed by concentrated HC] in water (1
20 mL). The reaction is alternately placed under vaccum and hydrogen (1 atm) for 3 cycles before being
left under an atmosphere of hydrogen with magnetic stirring for 24 hours. The reaction is filtered
through a plug of celite and the filtrate is concentrated in vacuo to yield the amine hydrochloride

compound 2,



Fol | owi ng general procedures Y, Z, and W but using 1-am no-propan-2-ol as
the amne in procedure enyl):nyr mdine-5-cazbox ¢ acid

3- (2- hydroxy-propyl sul fanmovl )- Y, there is prepared 2-(3-fluoro-ph 10
benzyl am de (265 ng) as a solid. M5: 443 (MH);'H NWVR (300 MHz, CDC13): 8
0.97 (d, 3H), 2.57- 2.71 (m 2H), 3. 555% 61 (q, 1H), 4.6 (s, 2H), 7.45 (t,
1H), 7.54-7.77 (m 4H), 7.8 (s, 1H), 6 (d, 1H), 8.31 (d, 113), 9.34 (s,
2H) . Exanple 48 2-(3 Fluoro phenyl nvrim dine-5-carboxylic acid

3-cycl opropyl sul fanoyl - benzylamide 0 oso ® N NN HH N 15 F Follow ng
general procedures Y, Z, and W but usi ng cycl opropylamine as the anmne in
procedure Y , 31 eg - (3-fluoro-phenyl)-uvrimdi ne-5-carboxylic
acid 3-cye | am de (265 ng) as a solid. Ms: 425
(MH; Hmwayl(ltaﬁ(df mﬂuom@) -pySmiliigS-@rbdgylic avid GPF g, 02 @FePp EM HmID1])

‘111‘15;3( d, 2 6"‘1 o‘%%y}%ﬂﬁoﬁd%&%}ngcgsw folgawggb% E%_b;L) 3&%& 1or111's_% erol?ééS od: 130

nM E’x amhbles Anh@dri@REdlucne -agded (B3 pLlopd theinditere iszoncamtiatsd yi Haeuoaé"h%FeSIdue is
3-(3- hydr QYA ALY Fﬁm&% s Rl Is@sm.&qs adhkd tQa Mided oShd anfhie\rochidride N 9 F

-54- Fol | owm ng 4(gygnera rocedures Y, Z, but wusing 3ﬂ€m ngpr opanol as
the am ne cPAPOERPGEE AP Na:COp (747 @gllgwﬁfﬁ’éﬂéé#éé vl yigh ieipid sindney TReRspofions
i M di ne- SyeeddpeX ¥ i d 8 iofhamic fiasd Ty Shp@xyd 418 ofek:Bidlel Arvasthb) Tha}emm ksami de (175

D00 s tap WRisgd s s b aje Yoo e UL gt an acpofegt R

7. 55- T 70 phasy witii 1) % TPABOHrsto affesl theBesBedB6dued, 11-1), 8.31 (d, 111), 9 29

(s, N-H, , 1H); 1C0 = 22 nM Exanple 50
2-(3-Fl uor—g;m:é%eé%f/l) nyrlmdl ge 5- carbox |ﬂI1C aC|d1

A solution of ethylamine (2 M in MeOH, 6 mmol) in DCM (40 mL) is cooled in an ice water bath and
15 3-cyano-benzenesulfonyl chloride (402 mg, 2 mmol) is added. The reaction is rapidly stirred for 2
hours. Water (40 mL) is added, and the reaction is acidified to approximately pH 4 via the careful
addition of concentrated HCL. The DCM is removed in vacyo. The precipitate is collected via
filtration. The precipitate is hydrogenated using general method Z to afford the amine hydrochloride
compound. The amine hydrochloride compound is acylated using acylation procedure W to prepare 2-

20‘ (3-fluoro-phenyD-pyrimidine-5-carboxylic acid 3-ethylsulfamoyl-benzylamide (449 mg) as a solid.

MS: 415 (Vi+H): "H NMR (306 MHz, CDCL): 3 = 0.95(t, 3H), 2.75-2.9(m, 2H), 4.65(d, 2H), 7.47 (t,
1H), 7.55-7.75 (m, 4H), 7.81(s, 1H), 8.17(d, 150, 8.32(d, 1ED), 9.27(bs, 1H), 9.35(s, 2H), 9.58(t, 1H);
ICso =58 nM.

Example 46

25




M HH-,O CH3 N F Follow ng general procedures Y, Z and W but using
2- met hoxyet hyl am ne as the amine in procedure 10 Y, there is prepared
2- (3-fluoro-phenyl)-pyrimdine-5-carboxylic acid

3- (2- nmet hoxy- et hyl sul fanovl ) benzyl am de (190 ng) as a powder. MS: 443
(MH; "HNW (300 MHz, CDC13): 6 2.90 H) 3.14 (s, 3H), CHZ hidden
under water peak, 4.63 (s, 2H), 7.45 (%t 7.54-7.71 (m 4H), 7.80 (s,
111), 8.15 (d, 1H), 8.31 (d, IM 9.33 (s, 2H) 9.57 (bs, N-H). Exanple 51
15 2-(3- Fl uor o- phenyl 2pyri m di ne-5-carboxylic acid

3 (3 ot noata il ORULBHLEARRY . DRVEHLANDS oy dhyBrbfdasiobnnf nfpebdatiteg

general proce but usi ng 3-net Hoxypropyl am ne as the am ne
i n proceXuhae ¥ prcpdlaifgkf' Rio pfmgahﬁdgmldmeé carboghc acid 3-(2-ethoxy-ethylsulfamoyl)-

2- (3-fluoro-phe o

prgpyl su&ﬂﬁ%ﬁ?m@ %,qu 8% Ssaf as a er. ﬁlﬂ% 53;%@@/ H)'zlgl NVR

(300 MHz, (,CERL3)Gs, 2PN 785 . BY, 1@77QH)4H),27 847, Iglﬂ 815(d,)IH), 331 6L { 9%(4)11{)3 24 (t,

2H), .6 le%Iﬂ) 745(dt, 1H), 755770(m aH), 7.79 (s, 1H), 8.15
1é|) .33 S, 2H) .58 (bs, N- IC% = \? Ql\/l Exanpl e

52 2-(3-H ] 0] amide

3-(4- rrethoxy butyl &:ulfam)yl oy ,benzyl am de 0 0110 10 CH NNHSH-~OF
-55- Fol | owi ng gengt al or.acedur ¥i Z, and W but using

4- et hoxybutyl i amﬂ;?\l/n procedure Y, there is prepared

. | - pyriAdi ne- 5- car boxylic acid

3- (4- net hd butyl sul fanoyl )- benzylam de (220 ng) as a powder. MS: 471

(MH; "H (300 MHz, CDC13): S 1.01 (t, 2H), 1.57 (p, 2H, 2.78 (1
211), CH2 and CH3 hi dden under water peals, 4.63 (s, 2H), 7.45 (dt, 111),

7 55 g ggp(%;@mé ﬁé{gal pchéé.ﬁes( Z b(%t3 lils F(lcitmuﬂa]p]-apan— woPak tﬂe@mmla%ﬂ-ﬂrocéﬂu@ (s,

uor o- phenyl - pyri m di ne-5- car boxyl i c
aC| d 3- cy¥l hreiytpubd 2 e’aa_L- oo rinidine-Sgaxpoytic acid 3-(2-hydroxy-propylsulfamoyl)-

10 benzylamide (265 mg) as a solid. MS: 443 (M-H); IHNMR(SOO MEHz, CDCL): § 0.97 (d, 3H), 2.57-
2.71 (m, 2H), 3.55-3.61 (a, 1H), 4.6 (s, 2H), 7.45 (t, 1H), 7.54-7.77 (m, 4H), 7.8 (s, 1H), 8.16 (d, 1H),
8.31 (d, 1HD, 9.34 (s, 2H).

Example 48
2.(3-Fluoro-phenyD)-pvrimidine-5-carboxvlic acid 3-cyclopropylsulfamoyl-benzylamide

i QP /A
- N S~
N i H/\©/ N
=
N

15 F
Following general procedures Y, Z, and W, but using cyclopropylamine as the amine in procedure Y,

there is prepared 2-(3-fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-cyclopropylsulfamoyl-

benzylamide (265 mg) as a solid. MS: 425 (M-H); 'H NMR (300 MHz, CDCL): 8 0.35-0.49 {(m, 4H),

2.07-2.14 (m, 1H), 4.65(d, 2H), 7.46 (dt, 1H), 7.57-7.73 (m, 4H), 7.81 (s, 1H), 7.94 (d, LH), 8.16 (d,
20 1H), 8.31 (d, 1H), 9.33 (s, 2H), 9.55 (t, 1H); IC5p = 132 nM.

Example 49




\ NNHS, F Follow ng general procedures Y, Z and W but but using

cycl ohexylam ne as the amne in procedure 10 Y, there is prepared

2- (3-fl uoro-phenY)zpyri m di ne-5-carboxylic acid 3-cvcl ohexyl sul fanmovi -
benzyl am de (240 ng) as a powder. Ms: 467 (MH); 111 NWR (300 MHz, CDC13):
S 1.07 (t, 6H, 1.41 (bs, 1H, 1.53-1..35 (m 4H), 2.90 (bs, 1H), 4.63 (d,
2H), 7.45 (dt, 1H), 7.53-7.72 (m 4H), 7.80 (s, 1H), 8.15 (dd, 1H), 8.30
(d, 1H), 9.33 (s, 2H), 9.55 (t, 1H. Exarrple 54 15

2- (3- Fl uor o- phenyl ) - 3ri m di ne-5-car boxylic acid

3-(2- hydr (meov&ug]geﬁhramﬁobmhmﬂ(m |aﬁdJWE Bt DsK) g Bedaziyd pophusb asEhetife ifoptocddkly, N F
R e 2 R | e LU TR

prepar ed Rerz@afide(7Hmples A Wywdes riidds d10: IHafI\mWDhﬂiza@Dalaﬁsulwyﬁﬂoxy 1, |

20, S\ et Do Bl LRI ebRUE AT 48§90l 3553780 4 A B8] (1M
(t, 19, #135(dED, 83)d, DRy 453 ABACT 62 M m  3H), 7. 75 (d 11 1),
7.84 (s, gkgm 155016 (d 11-1), 8.31 (d, 1H), 9.33 (s, 211), 9.54 (t, 1H);

| G50 = 60 nM e 55 2- (53-FI ugr o: phenyl ) - pvrim di ne-5-¢ rbxyllc aci d

3- sul f anoy@ s PRS- 1AL} H g-Tpgtioxy-ginybsulfpmoyl ) beazvlamide o al

procedures Y, W but ou,)el ng tert-butylam ne as the am ne in procedure

Y, there is pFa ayl) p3ri m di ne-5-carboxlic acid

3-sul f anoyl - be t |y alm o@? as a powder. Ms: 385 (MM 'H NWR (300
NG2 738(s 1111), 7.45 (t, 111), 5 7.53-7.75 (m

1H), 8 16 (d, 1H, 8.32 (d, 1H), 8.34 (s, 1H, 9.32 (s, 2H),
9.55 (t, 1H); 1C 50 3InM Exanple 56
2- ( 3- Fl uor o- pheny) - pvri m di ne- 5-car boxyi c acid
3- ( 2- nor pholidwineteitral plobathsiV 73 /W) bub edirgyd-aethagethydaniindasGheldmide th prddedire 5 NN
FF

10

Y, there is prepared 2- imidine-S-carboxylic acid 3-(2-methoxy-ethylsulfamoyl})-

benzylamide (190 mg) as a powder. MS: 443 (M-H); 'HNMR (300 MEHz, CDCI3): § 2.90 t, 21J),
3.14 (5, 3H), CH ; hidden under water peak, 4.63 (s, 2H), 7.45 (dt, 1H), 7.54-7.71 (m, 4H}, 7.80 (s,
1H), 8.15 (d, 15), 8.31 (d, 1H), 9.33 (5, 2H), 9.57 (bs, N-H).

15

Following general procedures Y, Z, and W, but using 3-methoxypropylamine as the amine in
procedure Y, there is prepared 2- imidine-5-carboxylic acid 3-(3-methoxy-

propylsulfamoyl)-benzylamide (201 mg) as a powder. MS: 457 (M-H); "H NMR (300 MHz, CDCl,):

20 8 1.57 (p, 2H), 2.77 {t, 2H), 3.13 {5, 3, 3.24 (t, 2H), 4.63 (s, 2H), 7.45 (dt, 1H), 7.55-7.70 (i, 4H),
7.79 (s, 1H), 8.15 (d, 1H), 8.31 (d, 1H}, 9.33 (s, 2H), 9.58 (bs, N-Hj; ICs, = 37 nM.
Example 52




10 Fol Il ow ng general procedures X, Z, and W but using

2-nmor pholin-4-yl-ethylam ne as the amne in procedure X, there is prepared
2- (3-fluoro-phenyl): pyrimdine-5-carboxylic acid 3-(2-norpholin-4-yl-

et hyl sul fanoyl ) benzyl am de (150 ng) contai ning small anmount of TFA. MS:
500 (MrH); iH NMR (300 MHz, CDCI3): S & 0-3.4 (m 8H), 3.5-3.75 (m 2H),
3.85-4.1 (m 2H), 4.64 (d, 21-1), 7.45 (dt, 1H), 7.60-7.75 (m 41R), 7.82
(s, 1H, 8.01 (s, 111), 8.16 (d, 111), 8.30 (d, 1H), 9.33 (s, 2H), 9.56 (t,
1H, 9.69 15 (m 11-1); 1C0 = 37 nM Exanpl e 57

2- ( 3- FI uorkellphiegnydndralpydcedared YD B, a’.ﬁd maroimmmg 4@1@&61:}(3utylamme as the amine in procedure
3-(2-pi per f

S e Owir’],gl{eﬁa ik %r%afe%tz Yol

2- pi peri dlhsﬂl_ﬂgat_élﬂﬁydgamm“'é% MISe47érﬂm=i§} iH\I\lIVIB(ﬁGOd\dﬁzj@D@ls)(ﬁltm@x@{)L 557

872%?893 %flm?gﬂpaﬁ% LrPMlAc dhal Qe 80 OGS B 1 ss 770, 1
amunt?of A 1E5, 86 (D) £.51 0 N0 S (o g80. Bhi2 oscna) | U8 5 oo b (o

614) , 2. 8- Z@lples 211), 311(bs 414) 3.3-3.5 (m 2H), 4.64 (d, 2H), -57-
7.46 (dt, .1 7 , 1 .00 (bs, .1H), 8.16 (d,
111), 8.3 : spavamide | |y Exam X | e

58 2-(3-Fl uor o- nhengl) pyrl?gl ne -cérboxyiic acid
3-22--(1-met hyl : pvrfiolidin-2% I) | sul fanoy_| 1- 5 benzylamde O }I I~ o\
‘I%,mq s SHyoung

/o N'/ NS, N ' general procedures X, Z, and W but
using 2-(1:

vl ~pyrr ol -2-yl)-ethylam ne as the amne in procedure X
red 2-(3-fluoro-phenyl 2pyri m di ne-5-carboxylic acid 3-12-(1-
rglidin-2-yl)-et hylsulfam)yll-benzyl am de (110 rrg) V5. 498
(MtH) ;" H NMR (300 10 M—lz, CDC13) 1417(m 2H) 17 2 (m 411)

2.7-2.9 ( 05 i 3ér oce i‘ % gut% t gy a3 the m(pgc c%lr
4.64 (d, ,”‘I‘jg/g.%‘f% 8% D e Y e o i%‘, al_‘i'ﬁﬁ, B,
111), iB. 3%, {hdre islfrdppared 2- ( 3-ﬂuoro—phenvl) -pyrimidine-5 —carboxvhc acid 3-cvclohexvlsu1famov1—
benzylamide (240 mg) as a powder. MS: 467 (M-IT); "HNMR (300 MHz, CDCI3): 8 1.07 (t, 6H), 1.41
(bs, 1H), 1.53-1.55 (m, 4IT), 2.90 (bs, 1), 4.63 (d, 2H), 7.45 (dt, 1H), 7.53-7.72 (m, 4H), 7.80 (s, 1H),
8.15 (dd, 1H), 8.30 (d, 1H), 9.33 (s, 2H), 9.55 (¢, LH).
Example 54
15 2-(3-Fluoro-phenyi)-pyrimidine-5-carboxylic acid 3-(2-hvdroxy-1.1-dimethyl-ethylsulfamoyl)-

benzylamide

i N on
N¥ N “N
| H H
o

Following general procedures Y, Z, and W, but using 2-Amino-2-methyl-propan-1-ol as the amine in

procedure Y, there is prepared 2-
20 dimethyl-ethylsulfamoyl)-benzylamide (90 mg) as a solid. MS: 457 (M-H); "H NMR (300 M¥z,

CDCls): 6 1.00 (s, 6H), 3.19 (d, 2H), 4.63 (d, 2H), 4.75 (1, 1H), 7.35 (s, 1H), 7.45 (dt, 1H), 7.52-7.67

(m, 3H), 7.75 (d, 1H), 7.84 (s, 1H), 8.16 (d, 1), 8.31 (d, 1H), 9.33 (5, 2H), 9.54 (t, 1H); ICso = 60 oM.

Example 55
2-(3-Fluoro-phenvl)-pyrimidine-3-carboxvlic acid 3-sulfamovl-benzylamide




, 2H), 9.56 (t, 1H). Exanple 59

uor o- phenyl ) =pyri m di ne-5-car boxylic acid

1 t hyl -pvrrolidin-2-yhnethyl) sulfanmoyll 15 benzylanmide OO0 O /CH3 N

SSH NF Follow ng general procedures X, Z, and W but using

1-et hyl - pyrrolldln 2-yl)-methyl am nggas the anmine in procedure X there

is prepared 2-(3-fluoro-phenyl): pyrlmdl ne-5-carboxylic acid 3-((1-eth}l-

nyrrolidin-2-yl nmethyl)-sul fanmoyl | - benzyl am de (85 ng) containing snall

amount of TFA. Ms: 498 20 (M+H);'H NMR (300 MHz, CDC13): 6 1.20 (t, 311),

1.6-2.2 (m 4H), 2.95-3.2 (@0411) 3.25-3.45 (m 2H), 3.45-3.6 (m 111),

4.65 (d . G nf-60-7.76 (m 4H), 7.83 (s, 1H), 8.09-8.17
T @I (Bs 111), 9.34 (s, 211), 9.57 (t, 114).

3

Exa uor o- ph hyl ) =pyri m di ne-5-carboxylic acid

3-( -4-Xl)-ethyl sul famoXl - 25 benzylamde -58- O OO NH N HH
N F Following general procedures X, Z, and W- but using

2- (1H—|mdanI 4-yl)-ethylam ne as the amine in procedure X there is
prepar ed Zol{dsvidg gendrad ppbainnet Y: Taynd Wi, blit Iﬁﬁnﬁe@hﬁtbl@myﬁb hsCth@@iifik in procedure Y,
3-[2-(1H ! ] ) a

VB 481 (W%géaﬁé%j%%%gkﬁe\ﬂvﬁg o g lZ 2 suf% dyl-be ge ?5 31%1
4.63 (d, 29dpowds, A05: 685 (VEHR JE NPRAGON WIHL, | GB)GL) 76 B2, 298, T381(5, 4141),7457(«:,71}&(5
111), 57 8@53(#75 B3 }0 1l d il ) Ged (t,
1H); 1G5 lﬁhl):’x Jf%s ﬁjj Zad(iomf:?uo(%ol( hesjﬂ](%’)lﬁz)vrl ﬁ]gﬁ)ﬁ % xyI ic
acid 3- [3 (%%t hyl - pi peri d| n | -yl )-propyl sul famoyl | benzyl ani de O 00 CH3
N 1 H 'S iERbnile 360 F FoI I oW ng general procedures X, Z, and W but using

3- (2-met h¥|(3 Pfugro- env) Dvr d%ne— EIBXXV?C acl (%—mom olin-4-vi-ethylsulfamoyl}-benzylamide

10 Following general procedures X, Z, and W, but using 2-morpholin-4-yl-ethylamine as the amine in
procedure X, there is prepared 2-(3-fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(2-morpholin-4-yi- -
ethylsulfamoyl)-benzylamide (150 mg) containing small amount of TFA. MS: 500 (M+E); 'H NMR.
(300 MHz, CDCl): § 3.0-3.4 (i, 8H), 3.5-3.75 (m, 2H), 3.85-4.1 (m, 2H), 4.64 (d, 2H), 7.45 (dt, 1H),
7.60-7.75 (m, 4H), 7.82 (s, 1H)}, 8.01 (s, 1H), 8.16 (4, 1H), 8.30 (d, 1H), 9.33 (s, 2H), 9.56 (1, 1H), 9.69

15 (m, 1H); IC50 =37 nM.

Example 57 )
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(2-piperidin-1-yl-ethylsulfamoyl)-benzylamide

I Y4 O
g N
N P N \N/\\/
| H
=

Following general procedures X, Z, and W, but using 2-piperidin-1-yl-ethylamine as the amine in

20 rocedure X, there is prepared 2-(3-fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(2-piperidin-1-yl-
ethylsulfamoyl)-benzylamide (125 mg) containing small amount of TFA. MS: 498 (M+IT); "H NMR
(300 MHz, CDCls): 6 1.2-1.8 (m, 6H), 2.8-2.95 (m, 2H), 3.11 (bs, 4H), 3.3-3.5 (m, 2H), 4.64 (d, 2H),




amne in procedure X there is prepared

2- (3-fluoro-phenyf-p3rimdine-5-carboxylic acid 3-[3-(2-

met hyl - pi nerdi n-1-y12propyl sul fanoyl 1-bent | (155 ng) contai ning snall
amount of TFA. Ms: 526 (M+H);' HNMR (300 MHz, CDCI 3): 5 1.19 (dd, 311),
1.3-1.9 (m 81-1), 2.75-3.25 (m 6H), 15 3.3-3.6 (m 1H), 4.64 (d, 211),
7.46 (dt, 1H), 7.58-7.72 (m 411), 7.79-7.85 (m 2H), 8.16 (d, 1H), 8.31
(d, 1H, 8.9-9.2 (m 111), 9.34 (s, 211), 9.57 (t, 1H . Exanple 62

2- ( 3- Fuuor o- phenyl ) : pyri m di ne- 5-carboxylic acid

3- (13- pvr r Gl46 @atnH)- AE0-1Irsdmy 4E5T. S E YD, -se sy 1 y0s. te(d, (3.3 1QdNF) .68, BN F - 20
Fol | owi ng ggﬂgﬁ 9Bk Qi ures X, Z, and W but using

3- pyrroll ﬁpr pyl'am ne as the anmine in procedure X, there is

pr epar ed or o- phenyl ) - pyri nri di ne- 5- carboxyllc aC|d 3-(3-pyrrolidin

éDC rlng ;)pylsalkfsﬁma o gﬁ]@lsctgrbé 5aa;f9§ M;215
m , . -

(m 2|35 M@@S(m 211), 464(d 2H) 746(dt, 114), 758777(m

411), 7.79 (m 111)p 8.16 (q,olkb 1 (d, 1H), 9.34 (s, 21-1), 9.41 (bs,

111), 9.56(t, 1 - 59- 3 Fl uoro phenyl) nvrimdine 5

carboxylic aci @ 3T(2€b aﬂlno gP | sul famoyl ) - benzylamde O 00 CH 1 3

\' NI N NS? 5 Fol | owf g general procedures X, Z, and W

but using dlnethyl ethane 1,2-dianmne as the anmine in procedure X

di net hyl am ho- et hyl sul f anmoyl ) - benyl am de (38 ng) as a solid. Ms: 458
(Mr1-1); i cf(e&%@ robddfres €013 w \?lnlt%sﬂ g

4. 65
(d, 2H). 7.46 ST 60- 776 ,&S”‘e Wﬁd&ﬁ}ﬁﬂ%‘“ﬁ%%ﬁ
8.31 (d, ﬂlilyln}goc K §her%1ﬂ))rep&ge e hn pyripidine-doarhnryliq gid3cBirfi e 64 2
(3 Fl uorOMW&(l%@ MS: 498 (M+1T); 'HNMR (300

3-(2-fff et DRt auhag: §1 Y5 J8MPYL ) B AL 88 5653 S 1815 34-3.3 n, 150,
3.4-3.6 (m, 1H), 4.64 (d, 2H), 7.46 (dt, 1H), 7.58-7.72 (m, 4H), 7.79 (s, 1H), 8.16 (d, 1H), 8.31 (d, 1H),
9.33 (s, 2H), 9.56 (t, TH).
Example 59
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-[(1-ethyl-pyrrolidin-2-ylmethyl)-sulfamoyi]-

15 benzylamide
CH3

\\ f/
/\/H’L N

Following general procedures X, Z, and W, but using C-(1-ethyl-pyrrolidin-2-y1)}-methylamine as the

F

amine in procedure X there is prepared 2-(3-fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-[(1-ethyl-
olidin-2-ylmethyl)-sulfamoyl]-benzylamide (85 mg) containing small amount of TFA. MS: 498

20 (M+H); "H NMR (300 MHz, CDCL): 5 1.20 (t, 3H), 1.6-2.2 (m, 4H), 2.95-3.2 (m, 4H), 3.25-3.45 (m,
2H), 3.45-3.6 (m, 1H), 4.65 (d, 2H), 7.46 (dt, 1IL), 7.60-7.76 (m, 4H), 7.83 (s, 1H), 8.09-8.17 (m, 2H),
8.31(d, 1H), 9.13 (bs, 1H), 9.34 (s, 2H), 9.57 (1, 18).

Example 60

25



Ni~N/CH3 NY-N/ SINH F Follow ng general procedures X, Z, and W but
using N ,N -diethyl -ethane-1,2-diamne as the amne in procedure X there
is prepared 2 (3 fluoro phenvl)-pvrimdine-5-carboUic acid
3-(2-di ethvlam no- 15 et hyl sul fano I )1 benzyl am de (128 ng) contai ning
smal | amount of TFA. M5 486 (MtH); R (300 MHz, CDC13): S 1.16 (t, 6H),
3.0-3.2 (m 814), 4.65 (d, 213), 7. 46 (dt, 111), 7.60-7.76 (m 4H), 7.83
(s, 1H, 8.02 (t, 111), 8.16 (d, 1H, 8.31 (d, 1H), 9.17 (bs, 11), 9.33 (s,
2H), 9.57 (t, 1H). Exanple 65 213 Fluoro phen ) nyrim di ne-5-carboxylic
acid 3-(3-dinethyl agi no- 2 2- cq;orret hylh=-20 pronyl sul f anoyl ) - beuzyl ani de 0
0110 HHCCH MNCH3 N F  Fol | owi ng general
procedures X, nd USHng 2,2, N, N -Tetramet hyl - propane-1, 3-di am ne
as the a procedur X there is prepared
2_(3-fluor henyl 7nyri m di ne5-carboxylic acid 3-(3-
di met hvl am ho-2, 2-di net hy-11 - propyl sul fanoyl ) - benzyl am de (190 np)
cont ai ni ng Emal | anount of -60- TFA MS: 500 (MtH) ;" H NVR (300 VHz, CDClS)
S 0.95 (S,Foml)gv gegerfﬁgro(zdluregﬂ)z ﬁd%bﬁt@sm@'@ll—[—ﬁx&éﬂ-ﬁ)@ tl%ﬁ)mne‘ﬁs @émﬁﬁe m2H)
7.46 (dt, d%) . 1H) 6 (d
1H), 8. 311’{"8"‘ ef%@'mgs %"%’af"ﬂ ‘ g : (A -
gl\/l( 5Exarrp lmd (36 mg) a)s aaMfcl msjme(wﬁmdmtaoomm 00013) &
nme Z !
AN %‘ (Lsz @%bgp (fﬁﬁg%?\g“%y hem) 4p%§‘§d73‘¥6:( 1R 72?‘@‘3%“\%}’“’3%%%’2}%36
N, N -di nﬁH@lgkfe(ﬁﬂéhe&ﬂl (@@)MMGZH};%ﬁé, IHgyiChe GlmMpr ocedure X there is

prepar ed Zxfnitddiuor o- phenvl ) - ovri m di ne- 5- carboxylic acid 3-(5-

di met hyl am no- penﬁyl sul fanovl ) -benzvl am de (175 ng). MsS: 500 (I\/Hrll? "H NWVR
( 300 IVHZ, 2-(3-Fluoro-phényl)-pyrimidine-5-carboxylic acid 3-[3-(2-methyl-piperidin-1-vh)-propvlsulfamoyi]-

benzylamide

\\//
/EHL N/\/‘\ ij
10 F

Following general procedures X, Z, and W, but using 3-(2-methyl-piperidin-1-yl)-propylamine as the.

amine in procedure X there is prepared 2-(3-fluoro-phenyl)-pyrimidine-3-carboxylic acid 3-[3-(2-

methyl-piperidin-1-yI)-propylsnlfamoyl]-benzylamide (155 mg) containing small amount of TFA.
MS: 526 (M+H); "H NMR (300 MHz, CDCL): & 1.19 (dd, 3H), 1.3-1.9 (m, 8H), 2.75-3.25 (i, 6H),

15 3.3-3.6 (m, 1H), 4.64 (d, 2H), 7.46 (dt, 1H), 7.58-7.72 (m, 4H), 7.79-7.85 (m, 2H), 8.16 (d, 1K), 8.31
(d, 1H), 8.9-9.2 (m, 1H), 9.34 (s, 2K, 9.57 (¢, 1ED.

Example 62

20 Following general procedures X, Z, and W, but using 3-pyrrolidin-1-yl-propylamine as the amine in
procedure X, there is prepared 2-(3-fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(3-pyrrolidin-1-yl-
propylsulfamoyl)-benzylamide (105 mg). MS: 498 (M+H); 'H NMR (300 MHz, CDCly): § 1.7-1.9 (m,
4H), 1.92.1 (m, 2H), 2.8-3.0 (m, 4H), 3.05-3.15 (m, 2H), 3.2-3.35 (m, 2H), 4.64 (d, 2H), 7.46 (dt, 1H),
7.58-7.77 (m, 4HD), 7.79 (m, 1H), 8.16 (d, 1E), 8.31 (d, 1E), 9.34 (s, 2H), 9.41 (bs, 1H), 9.56(t, 1H).




10 CDC13): S 1.22-1.27 (m 2H), 1.34-1.44 (m 211), 1.44-1.57 (m 2H),
2.70-2.74 (m 8H), 2.92-2.99 (m 2H), 4.63 (d, 2H), 7.46 (dd, 1H),
7.56-7.70 (m 4H), 7.78 (s, IH, 8.16 (d, 1H), 8.31 (d, 1H), 9.33 (s, 2H),
9.56 (t, 1H). Exanple 67 2 (3 Fluorophenyl)-nvrimn dine-5-carboxylic acid
3-(2-diisopropyl am no-et hyl sul fanmovl | 5915 benzyl am de H3CQA CH3 0 O O N
N\/ NCHa S CH HI \ H3 F Follow ng general procedures X, Z, and W
but using N ,N -diisopropyl -ethane-1,2-dianine as the amne in procedure X
there is prepared 2-(3-fluoro-phen3l)-nyrimdine-5-carboxylic acid 3-(2-

di i sopronvl am no- et hvl sul f anoyl ) - benzyl am de (150 ng). Ms: 514 (M+1l); ' HNMR
(300 MHz,.. 20 1e 13): S 1.21 (t, 12H), 3.06-.308 (m 4H), 3.58-3.65 (m 2H),

4.64 (d, 46 (dd 11-1), 7 60 7 75 (m 4H) 7 82 8.07 (t,
1H), 8. 16 ) i ) 3gid 32-dimeghylamying gthylsulfa % 68 2
(3 Fluorophenyl - r@t hyI pyg,ldgn d| neH5 car boxyl ic acid

3- (et hanesul f o IWQZ%Iamde-Gl CH3 O0, ONNCH NNH
H F Step 1. NH ﬁ g, added to anhydrous EtOH (100 nL) and
stirred a R tenpera for 15 mn. 3-Fluorobenzam di ne hydrochl ori de
(4.87 g, 4 rrrml) is added and the solution is stirred for 15 mn.

2- Di net hyl am nonet hyl ene- 3- oxo-butyric acid ethyl ester (5.3 g, 28.6 muol,)

is 5 added rFand the reaction m'xture is heated at reflux under N2 for 1

hours. T ! W AR QTR LR o! ﬁet@dﬂéh O GRGRIRLE i atlink N
vacuo: TE urogggged%a}é&a?‘g%o Jﬂl n EtOlA]l\‘tcg (300 m_ pth brine

(2x100 i progeduesdX {apg 2peopyred B 3583447 or d
2- (3- f 1 ok RNSHM. et EIRARNFbe dnﬂadltnmg)&saaﬂiaowtm(mfm "HINMR (368t er (6 8

99 . : 1 (Mr 0 ,
292 (s, MHp CRCIEH0 248 (sﬂ@,?a_“.fgsé‘ﬁ?, ﬁwﬁf% %‘%5 (dfa)ﬂj’ @%4796( s ’n?kﬁ& ‘g.zz? (m
1H), 8.16 (d, 1H), 8.31 (d, 1H), 9.33 (bs, 3H), 9.56 (t, 1H); ICs5e = 45 nM.

10 Example 64
2-(3-Fluorg-phenyi)-pyrimidine-5-carboxylic acid 3-( 2-diethvlamino-ethylsulfamovl)-benzylamide

o

\\ /J
/j)l\ /\@/ /\/N\/

F
Following general procedures X, Z, and W, but using NN diethyl-ethane-1,2-diamine as the amine
in procedure X there is prepared 2-(3-fluoro-phenyl)-pyrimidine-5 —carboxylic acid 3-(2-diethylamino-

15 ethylsulfamovi)-benzylamide (128 mg) containing small amount of TFA. MS: 486 (M+H); "H NMR.

(300 MHz, CDCl3): & 1.16 (1, 6K, 3.0-3.2 (m, 3H), 4.65 (d, 2H), 7.46 (dt, 1H), 7.60-7.76 (m, 4H), 7.83
(s, 1H), 8.02 (t, 1H), 8.16 (4, 1H), 8.31 (d, 1H), 9.17 (bs, 1H), 9.33 (s, 2H), 9.57 (t, 1H).
Example 65

iridine-S-carboxylic acid 3-(3-dimethylamino-2.2-dimethyl-

20 Dropvlsulfamovl}—beuzvlamide

O
’

C)\\/
e
/\O/ HC CHSéH

F
Following general procedures X, Z, and W, but using 2,2 N' N'-Tetramethyl-propane-1,3-diamine as
the amine in procedure X there is prepared 2-(3-fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(3-

dimethylamino-2,2-dimethyl-propylsulfamoyl)-benzylamide (190 mg) containing small amount of




10 1H), 8.37 (m 1H), 9.21 (s, 1H). Step 2. A solution of

2- (3-fluoro-phenyl)-4-nethyl - pyrimdi ne-5-carboxylic acid ethyl ester (6.7
g, 27.2 mmol) and NaOH (2.1 g, 54.4 mol) in a 1:1:1 solution of THF, MeOH
and water (300 nmL) is heated at reflux for 45 mn. The THF/ MeOH i s
evapor at ed, and the aqueous sol ution i? treated with 3 N HCl to adjust the
pH to between 2 and 3. The solid is fi Yered of f, washed with water and
dried in 15 vacuo to yield

2- (3-fluoro-phenyj)-4- nethyl yvrinidine 5- carboxylic acid (5.4 g, 91% as a

sol i d: 38 /) Sgs B34 (m
117j, 7. gﬁj‘? 2ﬁ§5§) ‘Fi?:ﬁ{& ) g fi}. & g:baﬂ)ﬁe 3. To
a soI ut i o> BH Qﬁﬁ@rﬂﬂdﬁﬁd tp%nrﬂlilglm(ﬁbff%v ShGrl 7cﬁ5r%1%)4§5? H@P 1

(0.195 g, b b3k 4 ts=aslded car bonyl diim dazole (0. 18 g,
1.1 nnDI)Igﬁgﬁﬁégng at&Ggg fé?mghzo hours. The m xture is cooled to room
tenperatu@%LQEé—Anlnonethyl benzyl) carbanlc acid tert-butyl ester (0.25
m., 1351 naEBludrSpias B . : amihofpeartylquffad senzyfamdeni xt ur e
is diluted with E&;ﬁc (100 nl), washed mnth bri ne (2x50 nL) dried with

Na2SO4, filtered angd conce nﬁyat d in v gyg The residue is purified by
flash chronat-f”%EEgNel W't h™20% 88% Et QAc/ heptane to afford 13 ({[2
(3 fluoroTheny H,
p3riwim|mﬂE;carbonvlI-anlno}-nethyl)-benzylI-carbani 25 acid left -butyl
ester (0.32

, 80% as a solid. M5 451 (Mfl); 'H NVR (300 Mz, DVBO-d6): 6
1 38 (s, , 2.65 (s 314), 4.14 (d, J= 6.1 Hz, 211), 4.50 (d, J= 5.6 Hz,

e 1%%1%“%%% iy gl e it (Sl de 2 (10

sol ut | on akine in procedure X there is prepared 3-fluoro- hen - idine-5-carboxylic acid 3-(5-

[3-({[2-( @L&ﬂ%ﬁ@%kﬁﬁ@tﬂ%ﬁwmaxﬁsrmg«jl RS- @o@ﬁ#mnywmm}h met hyl ) -
benzyl ] - carbam ¢ aci } 05 g {H%4 %%}gg EGQ%SZ L)
at 010 i sCREHLE 7PA230mCH).084- i Pty vt O het T ot 65287 e
for 2.5 hm)r 563 ?Ehﬁ{)m A4 (M4,8H),F.56 0170 @AL4FBI BT (5,NH), a6 (D LT Bel ([deBiDdss (ss

di ssol ved_in Ti (2 nL). Et3N (0.05 nmL, 0.333 nmol) and net hanesul f onyl
chl ori de ?@’%T@tﬁfn 0.133 mml) are added and the m xture is stirred for 12
hours. Thexamipltedre is -62- dil ut ed vvlth Et OAc (100 nL), washed with

sat ur at ed,; G9H3h i 181?6@5 e jed 2‘@11& r gt ethylbilbheyred, and
concent r af resi du |s pur i y flash chronatography
el utildg whdnkylanndg 80@6EtCAc/heptane to afford 2- (3-fluoro- phenyl

- 4-met hyl - pyri m di ne- 5- car box |I&G cig, 3-
(nethanesulfonylanl 0- nethyP beniapaqlde (0.03 g, 64% as a powder. WNE:

429(M+H) 'H "5 2.65 (s, 3H), 2.86 (s, 3H), 4.18
(d, J— WJ&SQI:ES, 2H), 727-7.45 (m 3H), 7.62 (m
211), @w)’ﬂ 1), 8.28 (m 1H), 8.90 (s, 1H), 9.25 (m 11-1); 1C50 =

48. 5 r|n1 anpl e 69 2-(3-Fluoro-phenyl -4-methyl-pyrimdine-5-carboxylic
acid 3-[(prppane-2-sul fonyl am no-neth yll- 10 benzylam de CH3 0O

Following general procedures X, Z, and W, but using N ,Nl-dusopropyl-ethane—l,2—d1amme asthe

amine in procedure X there is prepared 2- imidine-5-carboxylic acid 3-(2-
diisopropvlaming-ethylsulfamoyi)-benzylamide (150 mg) MS: 514 (MHH); "H NMR (300 MHz,
20 CDCly): § 1.21 (t, 12H), 3.06-.308 (m, 4H), 3.58-3.65 (m, 2H), 4.64 (d, 2H), 7.46 (dd, 1H), 7.60-7.75
(m, 4HD), 7.82 (s, 1K), 8.07 (¢, 111), 8.16 (d, 1H), 8.31 (d, 1H), 9.34 (s, 2H), 9.59 (¢, 1H).

Example 68




NNHN FOO H3CI\CH Follow ng procedures simlar to those of Exanple
68 (step 3) but substituiting isopropanesul fonyl chloride (0.57 nol) for
(3-am nonet hyl - benzyl)-carbamc acid tert-butyl ester there is prepared
2Q3- fluoro-phenyl -4-nethyl-pyrimndine-5-carboxylic acid
3-[ (propane- 2- sul fonyl am no) - net hyl | g» benzyl am de (100 ng) as a solid.
M5: 456 (MFH); 'H NVR (300 MHz, DI\/ISOng S1.22 (d, J=6.8 Hz, 6H, 2.65
(s, 3H, 3.10 (m 1H), 4.18 (d, J= 6.2 Hz, 2H), 4.51 (s, 2H), 727745(m
3H), 7.62 (m 2H), 8.14 (m 1H), 826(m 1H), 8.90 (s, 1H), 9.25 (m 1H).
Exanpl e 70 2- (3-&huer o- phenyl -zb-rretal pyri m di ne-5-carboxylic acid
3- rrethvlsulfarm%:,gbyl benzyl.a m“sre CH3 O NNGINCH3 \ N20 F Step 1: A
ro

sol ution of 3-K nelt{hyzoﬁltICH!,e(Z g, 10.2 nmmol) in EtOH (50 i) is
treated w ) | ution's a2SB (1.3 g, 10.3 mml) in H20 (50 nL) and
heat ed at | ux"for 4 hours. The mxture is concentrated in vacuo. The
resi due i s~stispended in DCM (100 nL) and DMF (1 nlL), cooled to OC and
treated with oxalyl chloride (8 nL, 43.4 nmol). The mixture is warnmed to
roomtenperature and 25 stirred for 3 hours. The mixture is diluted with

brine, exSteabMNadOGoERsEaVnelyis adiod ieaphydepus BOHAGmLIad srsad atrpqey GRBHRNIE

?gncggt I afy ?%ﬂnﬂl !M&be&ﬂﬁdﬁ@@d@ﬂéﬂoh& (ﬂj8$§Q|7‘8<ﬂdnd1)ﬂséﬁkﬂﬁliuaﬁaeﬁdh)uouﬁﬂat hyl ami ne

ed_and, the m.s ure | 12
hours. Th%‘”ﬁii%él? iy 2- %%1@5‘“%‘%? FEREEEGR Y e (Ee is % Olé?strjr at ed
agueouys I\M&Mtﬂ)ﬁb@&cnﬁn)mpndrrehsaﬁawd 4t lrefliva 2B, fbi 1 Itoexseahe reastion Iem@émrﬁeﬁl ed in

vacUO,  THE T SRp S kel Selu b LB, SRLQIRN RTLORISOPEY Wt 20% 80%

Et OAc/ hep cyano- met hanésul f onanj de (1.5
g, 69% abrim (&Imﬂnedmzsqwﬂ@mmd cqchqmecttseﬁor%éf%@@a@r‘—ms—z—m 60 (d,
;-85-( HZ porhliling- 480 I%ac%@hlesttzr(@% of 59001 48} 261 TnvE-in; CNMEEHB 00 MIFZACTIC): 1H)

m 0 a solu

C- ( 3- cyandlghénkt J500 Re.3E0: WP%%HM&%M? SAEH T THL D DA $2 B THE (4
) i adggfsar gl ioon @fmBH3 THE in THE (1 I\/l 1 nm). The mxture is
o O et SRS 0 b S PSR
10, ext r a1 2ohmal) bl XDOWI Q650 4ripl) dhrai 1] whtﬁhn pfa:anMeOﬁanfi waterd300plg is
¢ O ncentr aheaged apre?f Cfisjr045tc|9.u afdﬂ qmmﬁ%d}gls @mp&gﬂ‘@taﬂ(whe Edhy Lolutlon is treated with 3
met hyl - hanesul f onami used directly rTL € agcﬁﬁedznthom
f ur t her erHGl iteaiiustihe pH to between 2 and 3. The sohd is filtered off, washed with water
15 vacuo to yield 2-(3-fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (5.4 g, 91%) asa solid:
MS: 233 (M+HD): "H NMR (300 MHz, CD;OD): 8 2.85 (s, 3H), 7.24 (m, 1H), 7.50 (m, 1K), 8.17 {m,
1H), 8.32 (m, 1H), 9.20 (s, 1H).
Step 3. To a solution of 2-(3-flucro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (0.195 g, 0.89
mmol) in THF (5 mL) is added carbonyl diimidazole (0.18 g, 1.1 mmol) and heated at 60°C for 2
20 hours. The mixture is cooled to room temperature. (3-Aminomethyl-benzyl)-carbamic acid tert-butyl
ester (0.25 mL, 1.1 mmol) is added and the mixture is stimed for 12 hours. The mixture is diluted with
EtOAc (100 mL), washed with brine (2x50 mL), dried with Na,SOx, filtered and concentrated in
vacuo. The residue is purified by flash chromatography eluting with 20%-80% EtOAc/heptane to
afford [3-({[2-(3-fluoro-phenyl)-4-methyl-pyrimidine-5-carbonyl]l-amino}-methyl)-henzyl]-carbamic
25 acid tert-butyl ester (0.32 g, 80%) as a solid. MS: 451 (M+H); "H NMR (300 MHz, DMSO-dg): 8 1.38
(s, SH), 2.65 (5, 3H), 4.14 (d, J= 6.1 Hz, 2H), 4.50 (d, J= 5.6 Hz, 2H), 7.15 (m, 1H), 7.24 {m, 1H),
7.31 (m, 1H), 7.43 (m, 1H), 7.62 (m, 1K), 8.13 (z, 1H), 8.28 (m, 1H), 8.89 (s, 1H), 9.23 (m, 1H).
Step 4. To a solution of [3-({[2-(3-fluoro-phenyl)-4-methyl-pyrimidine-5 -carbonyl]-amino }-methyl)-
benzyl]-carbamic acid tert-butyl ester (0.05 g, 0.111 mmol) in DCM (2 mL) at 0 °C is added TFA
30 (0.013 mL. 0.111 mmol) and the mixture is stirred for 2.5 hours. The mixture is concentrated in
vacuo. The residue is dissolved in THF (2 mL). EtsN (0.05 mL, 0.333 mmol) and methanesulfonyl
chloride (0.010 mL, 0.133 mmol) are added and the mixture is stirred for 12 hours. The mixture is




Step 3: Follow ng procedures simlar to those of Exanple 68 (step 3) but
substituiting C (3- am nonet hyl - phenyl ) - N-net hyl - net hanesul fonam de (2.3
mol ) for (3-am nonethyl-benzyl) 15 carbamic acid tert-butyl ester there is
prepared 2-(3-fluoro-phenyl)-4-nethyl-pyrimdine-5-carboxylic acid

3-net hyl sul fanoyl neth 1y benzylam de (3@ ng) as a solid. Ms: 429 (M+l1l-1);
1H NWR (300 MHz, DWVSO-d6): S 2.58 (d, J= 4.8 Hz, 3H), 2.65 (s, 3H), 4.34
(s, 2H), 4.53 (d, J=5.7 Hz, 2H), 6.92 (m 1H), 7.27-7.45 (m 3H), 7.62
(m 214), 8.14 (m 111), 8.28 (m 1H), 8.90 (s, 1H), 9.23 (m 1H). Exanple
71 20 2- ( QilktkdreitOEIDAC (1Y) mil), mﬁﬂa&%ﬂlpg&ﬁiam’diadﬁdﬂ&mabwj dried ©/ith N2,SO,,

3- |_f | I

P MG ST 83l a%y{%mgmﬁzon.q ST
0. 10,2 MOYFQAIErIEN to B : d)-ymeth e SERLR? 3 10.3
mol ) i HaGhdnalirilamf Qnertlpﬁ Héﬁz’ﬁaﬁ&fd@ (d 3] é“@@%ﬁag ai&wde?fﬂdslﬁzé (Nﬁ-}g

The m xture i s concentr in vacuo. The residue is susgen e 100

nL) ard DN#90@HzPMSO- %6%8@@0@%&@@&%& i3 W 85ty (%ﬁfé?ﬂﬁe’@ﬂ 5 n,

24. 4 mol Yo7Fhe (i, hS2red. 1586, 119), § 00, 1L IBe (2l €24 @ 119); Qi &5 The
mxture is_diluted with brine (100?1_) extracted with D%lr\/ll%2x100 m),
dried wt 2S5, filtered, and concentrated in vacuo. The residue is

di ssol ved ExampldH® ( 100 nl), and. treated with isopropyl amne (3.5 nL, 40.8
. 1. ] E

mm') Th‘% gﬁfﬁ&;%rgﬁ%n@-dﬁrﬁeﬂ’ TO 200n.m) ,
washe

] roo—m TE | tered,
and ancémaméd i n vacuo. The r esi due i's pUI’IfI ed by flash chromat ography
eluting with 20%:80% - 64- Et OAc/ heptane to afford
C- ( 3- cyano- pheny N |sryI rret hanesul f onam de as a powder. Ms: 237

N

(MtH) ; S 1.10 (d, J= 6.6 Hz, 614), 3.36 (in,
111), 7.57 (m 111), 7.74 (m 1H), 7.85 (in,
214) .

C- (3-cyano>yg i met hanesul fonam de (0.5 g, 2.06 mol) in 5

THE (10 i) ¢is added a spgutuon of BH3 THE in THE (1 M 10.3 nL). The
mxture is sealed and ®eht®d in a microwave reactor at 100C for 120
seconds. The m xture iggcpoghed into 1 MHCL(50 ni), basified with 3 M NaCH
to pH - 10, extracted wth DCM dried with Na2SO4, filtered, and

concentr af @I}jmiu}g pyasedutss sigilagfte Byoge of Example 68 (step 3) but substltuxtmg 1sopropanesulfonyl

C- ( 3- ami negrEidalo. mﬁﬁaﬁ&\btmmﬂseﬁm)mgﬁfa |a$1@fé?£muf}?este¥\t%r‘élﬂsﬂre%are&‘_@

directly i_n the riext ‘hout further purificatj.on,
flzoro-phenyi}-4-me vl—pvnml ine-5-carboxylic acid 3-[(propane-2-snlfonylamino)}-methyl]-

15 benzylamide {100 mg) as a solid. MS: 456 (M+H); "H NMR (300 MHz, DMSO-dg): § 1.22(d, /= 6.8
Hz, 6H), 2.65 (s, 3H), 3.10 (m, 1H), 4.18 (d, /= 6.2 Hz, 2H), 4.51 (s, 2H), 7.27-7.45 (m, 3H), 7.62 (m,
2H), 8.14 (m, 1H), 8.26 (m, 1H), 8.90 (s, 1H), 9.25 (m, 1H).

Example 70

2-(3-Fiuoro-phenvh-4-methyl-pyrimidine-5-carboxylic acid 3-methylsulfamoylmethyi-benzylamide
CH, ©

Step 1: A solution of 3-bromomethyl-benzoniirile (2 g, 10.2 mamol) in EtOH (50 mL) is treaied with a
solution of Na;S0s (1.3 g, 10.3 mmol) in H,O (50 mL) and heated at reflux for 4 hours. The mixture is
concentrated in vacuo. The residue is suspended in DCM (100 mL) and DMF (1 mL), cooled to ¢°C
and treated with oxalyl chloride (8 mL, 43.4 mmol). The mixture is warmed to room temperature and
25 stirred for 3 hours. The mixture is diluted with brine, extracted with DCM (2x100 mL), dried with
Na»S0,, filtered, and concentrated in vacuo. The residue is dissolved in THF (25 mL), methylamine (2



10 Step 3: Followi ng procedures simlar to those of Exanple 68 (step 3) but
substituiting CGL am nonethyl - phenyl - N-i sopropyl - net hanesul f onam de (2
mol ) for (3-am nonethyl-benzyl)- carbam c acid tert-butyl ester there is
prepared 2-(3-fluoro-phenyl -4-nethyl-pyrirnidine-5-carboxylic acid

3-[ (propane- 2-sul fonyl am no) - et hyl | - bg%gyl am de (160 ng) as a solid. Ms
457 (MtH); 1H NWR (300 MHz, DMSO d6): 1.09 (d, J= 6.4, 611), 2.65 (s,
3H), 3.37 (m 1H), 4.31 (s, 2H), 4.53 (d, 15 J=5.8,2H), 6.99 (d, J=7.1
Hz, 11-1), 7.27-7.45 (m 3H), 7.62 (m 111), 8.13 (in, 1H), 8.28 (m 1H),
8.90 (s, IM4p.s AL, 2%mipbis a&&eﬁ)zmdﬂh@ﬁiﬁ;tme B &irRMor EXBsuRl ehe/Aixture js diluted with

5. (et nandSoRr O LhrRSE B PR R Bor oL o BB gl acig pitripsos e 6 g
20 Step 1.coflwntenteddl wtioco Thefesi@@(igp irifiedydtiashemplajograyhy dtidi ek Bl/oraﬁ“/boxyl ic
acid (0.5 Aé?}%éﬂm}:fg 'Crh-b 110~D£gl§15-w-‘%?}il}ﬂs n‘é‘ﬁl%gﬂl%n T HS’JH |5 %9%%9@20' e (0.5

g, 2.7 nmo eat ed 6]9) e mxtur "5 ¢ool ed to room
t enper &t urI@WéﬂdM(SBZOéIWﬁHhéﬂNW@@QW%)DM%@-ﬂmﬁ %604di S 4 %Hz,sﬁww (se¥Der (0. 67

m, 2.7 (g] 119, ’pngle)T@@@ )ﬁi}wgshﬁ 2§1§| rred for 12 h, diluted with

Et OAc (100 ég% w'th brine” (2x50 ), dried with Na2SO4, tiltered
and concerﬁtffp @ﬂﬂmﬁ%‘aﬂfoﬁ CTﬁé’ Hhé‘éi’t‘)dﬁ%‘eff“%l WP?SP@H%@@W&W Jmmol) in THE

c gr (()m[atz o? r@pinyisalidsd b fgutioh bBIRAKFER YHE{IQACT MEP tTadRidh@Re B kdalt énd heated in a

bor s ot i oA 0 for 120 sernds. Tho e i prated o 4 MFHCL @0 PLL B et e
(0.8 &0 800 336 NaOE & pift-~ 10, k&ac%WﬂQWM(]b;SOnﬂ)mmaomﬁltﬂds@dd& S 1.35
EHS_D 9H) L}:Eurlnc]%ntﬁf%%)u‘ljvacz@ tor d i -m'é%aneg.{[ammzdcz\zﬁlzh ié 8 (l n,
111). St afpedgtirectly n{t!am(e{f{ Btffnlthﬁb%lﬁﬁ%@ﬁyl)
py[l mi ?:) n%e':@ 3CBEIRRY blocdie 1 Ghilared Myde bf RLABKICE (EPBPRIbsRGitiE SB-t ert - but yl
ester

Che' i xt U el grU pofors SR L .aéﬂmcoal%?%ﬁ% eﬁ o

vacuol5 Thearbesic deidteirduigl seothere & prapaDCh

mol ) and hanesiikf Qo] g ﬂé'-‘ggi - 0 rmpm The
m xture i saga_gttllﬁﬁ or v gﬂl? 6((80 ég)%vmgkﬂldE%\%jag 100 m_ was Wi th
sat ur at ed RM¥dde: N-HC. J24&0e EH_I) 265&3%4\%&8&}&!&2@@J=ﬁ ?H@ﬁ@lﬁ%ﬁ@l
concent r atjeq 7f- 7\/4@8&1 H\@(&e@mdy@x s 1 @uﬁtneq mblmﬁ) 9860 .ogr aphy

el uting wiith 20% 8 /BEt QAc/ hept ane o afford 2- | 'uor o- phenyl

p3ri m di nexgmge 2L boxylic acid 3-(nethanesul- fonyl am no- met hyl ) - benzyl am de

(0. 2529, 24%Fhdcr-HeyOWEGHthy Maimidme-5-carboxylic acid 3-(isopropylsulfamoyl-methyl)-

"I_

~ benzylamide
' CH, O
N7 = N
| H
o
N
20
1] ~NH
F
H,C™ “CH,

Step 1: To a solution of 3-bromomethyl-benzonitrile (2 g, 10.2 mmol) in EtOH (50 mL) is added a
solution of Na,S0; (1.3 g, 10.3 mmol) in ;O (50 mL) and the mixture is heated at reflux for 4 hours.
25 The mixture is concentrated iz vacuo. The residue is suspended in DCM (100 mL) and DMF (1 mL),
cooled to 0°C and treated with oxalyl chloride (4.5 mL, 24.4 mmol). The mixture is warmed to room
temperature for 3 hours. The mixture is diluted with brine (100 mlL), extracted with DCM (2x100 mL),
dried with Na,SO,, filtered, and concentrated in vacuo. The residue is dissolved in THF (100 mL), and
treated with isopropyl amine (3.5 mL, 40.8 mmeol). The mixture is stirred for 12 h, diluted with EtOAc
30 (200 mL), washed with saturated aqueons NH,C1 (2x100 mL), dried with Na,SO,, filtered, and
concentrated in vacuo. The residue is purified by flash chromatography eluting with 20%-80%



(Mr1); 'H NMR (300 MHz, DMBO-d5): S 2.85 (s, 3H), 4.17 (d, J= 6.2 Hz, 2H),
4.56 (d, J=5.9 Hz, 2H), 7.27-7.62 (m 5H), 8.17 (in, 1H, 8.32 (m 1H),
9.32 (s, 2H), 9.45 (m IH). Exanple 73 2- (3 fl uor o- phenyl -

nvrim di ne-5-carboxylic acid 3-[(propane-2-sul fonyl am no

-met hyl]-benzylamde NNJJJ H IN/ I—g;jr FOf O 10 H3C CH3 Fol | owi ng
procedures simlar to those of Exanple 72 (step 2) but substituiting

i sopropanesul fonyl chloride (1.3 mmol) for nethanesul fonyl chloride there
is prepared 2-(3-fluoro-phenyl)-4-nethyl- pyrimdine-5-carboxylic acid

3- [ ( pr opamkedLe/splahcon yif@a T cyan® iy 1) -V @nwllansttRes(lfonsmifle &% pawddl M8: 237MV5:
443 (MtFI ), . 2. Hy > d6) . .6, 1 = 6. 6 05 (m
1H), 4.17 a’?ﬁﬁl@“éa%h‘%?%@éﬁﬁ 65{32%9% 3#?,(’“’2‘%)"%4?(57%’773? 62 (m
SH% 8I 17 GoM,IH7, (S 1ER27. {4hGm, T ¥.85 Gu,3B).(s, 2H), 9.45 (m 1H). Exanple 74
2- (3- Fl uory I

3 ot yl SCRP e e ARl o fhongpide 05 205 gy

Fol | owt ng Tﬁﬁdlﬁb@@rl@@dﬂsd Fojugipn of BB REE @Hﬁ@b&#ﬁﬁ@72ﬂ(esm€prns)%mﬁtaﬂd

substit ui thbdg n@afn@r&%&@ﬁ%ﬁ%b@%ﬁﬂeﬂ%e}coﬁﬂs Weﬁhlamunﬁfeismaqﬂ@@wofmm de (1.17

T SR AR 6 erh 42 Bb b ety shElnd "o 1S
met hyl sul fc&ﬁﬁ;t&até&bemb@aﬁoﬁh@j@_adgﬂ_tﬂ@:}m_eaﬁlbﬂ-lmobd—m nesdlfohanfitid kfhich isH NVR
2% o “Seg%‘“ ‘t*’)‘“teﬁ S ﬁ%ﬁfa“ i stlgll) 8. 1173(2n1( SlH)2H) 8. 325(7m( ¢
111), 10, 38tep; Fdzlpgrmg groweur(emmllax @thosa%rpmele%(s@p @Bbutmh@trt-gmmfe@yl ) -
pyri mi di ngmBomath 1) Badh-SQRGRVIE W LABD Y (Rl PeRgy am de N’
N H carbamic aéid tert-butyl ester there is prepared 2-(3-fluoro-phenyl)}-4-methyl-pyrimidine-5-carboxylic

acid 3-[(propane-2-sulfonylamino)-methyl]-benzylamide (160 mg) as a solid. MS: 457 (M+H); 'H

NMR (300 MHz, DMSO-dg): § 1.09 (d, J= 6.4, 6H), 2.65 (s, 3H), 3.37 (m, 1H), 4.31 (s, 2H), 4.53 (d,

15 J=15.8,2H), 6.99 (d, /= 7.1 Hz, 1H), 7.27-7.45 (m, 3H), 7.62 (m, 1H), 8.13 (m, 1H), 3.28 {m, 1H),

8.90 (s, 1H), 9.24 {m, 1H}; ICso = 34 nM.

Example 72

2-( 3-Fluoro—nhenvl)- pyrimidine-S-carboxylic acid 3-{methanesulfonylamino-methyl)-benzylamide

Hi
F 07T
CH;

O

20 Step 1. To a solution of 2-(3-fluoro-phenyl)-pyrimidine-5-carboxylic acid (0.5 g, 2.25 mmol) in THF
{25 mL) is added carbonyl diimidazole (0.5 g, 2.7 mmol) and heated at 60°C for 2 hours. The mixture

is cooled to room temperature and (3-aminomethyl-benzyl)-carbamic acid tert-butyl ester (0.67 wl,
2.7 mmeol) is added. The mixture is stirred for 12 h, diluted with EtOAc (100 ml), washed with brine
(2x50 ml.), dried with NaySO,, filtered and concentrated in vacuo. The residue is purified by flash

25 chromatography eluting with 20%-80% EtOAc/heptane to afford [3-({[2-(3~fluoro-phenyl)-

-garbamic acid tert-butyl ester (0.8 g, 80%) as a solid.

MS: 437 (M+H); "HNMR (300 MHz, DMSO-dg): & 135 (s, 9H), 4.13 (d, J= 6.1 Hz, 2H), 4.54 (d, J=

5.9 Hz, 2H), 7.27-7.48 (m, 4H), 7.62 (m, 1H), 8.16 (m, 1H), 8.31 (m, 1H), 9.32 (s, 2I), 9.43 (m, 1H).
Step 2. To [3-({]2-(3-fluoro-phenyl)- pyrimidine-5-carbonylj-amino}-methyl)-benzyl}-carbamic acid

30 tert-butyl ester {0.28 g, 0.64 mmol) at 0°C is added HCI in dioxane (6.5 mL, 4 N) and the mixture is
stirred for 2.5 hours. The mixture is concentrated in vacuo. The residue is dissolved in DCM (3 mL)




NO / SII'"'N FO~5 H3CCH3 Foll ow ng procedures simlar to those of
Exanple 72 (step 1) but substituiting C (3-am nonethyl -

phenyl ) - N-i sopropyl - net hanesul fonam de (1.45 mmol) for

(3-am nonet hyl - benzyl ) -carbamc acid tert- butyl ester there is prepared
2- (3-fluoro-phenyl)- pyrimdine-5-car b%yl iC aC| d 3-(isopropyl sul fanoLl -

nmet hyl Lnzyl am de (140 ng) as a solid. 443 (M+H) ;" HNMR (300 MHz,
DMSO-d6): 6 1.07 10 (d, J= 6.4, 6H), 3.39 (m 111), 4.29 (s, 211), 4.56 (d,
J=5.9,2H), 6.99 (d, J= 7.1 Hz, 111), 7.28-7.45 (m 3H), 7.62 (m 1H),
8.17 (m mEtah%((Bﬂ wIN.1 ol Bnd Rethanesulibl)y] ciordd (I 105 miltH).1.3 kx@iypteadded.

(2" et hand R Pans SRS To i ams SN ] GoPKLE waoned wilysppgef aqepue WG
11 15 F O@sepLl; dmd wish U@zﬁ@n ﬁmre@alulrwmntra@dm wora. evesidyelizpufifiedpy fgsiy ol )
and met ha@ﬁ%ﬁi&tﬁ)@‘ﬁ%&' eﬁmﬁiﬁ%%(@%ﬁgt@AcfHéptangt I—g%-ﬂh&o:@ﬂéh&lﬂ'ﬂ%ﬁﬁ@ sil) s

stirred at roomte per at ur e for 12 hours The mxture IS poure onto ice

and stJ rr &gbIR fmethanesilfopylgming-p snzylamidey(O2n & IR AP WiTn Miat8r (100
n), foll oved; by vel DdMIszl\ﬁ!Slﬁd J&Ossr(b)sﬂ),ﬁhe(csgblsciﬂzszfgumdlﬁ Y9EHO0 tO

?r\/}l% g H_Nkﬂ) %gtril’%%ﬂ ?'Ws‘él A (%‘SI;H’ &3 %(msg‘%e §§2 %,12%3%”1 %mszb( : g’ll- ?())/o 7!\/28 (1 g?

J-51Hzm@1_q_3853(d J= 5.3 Hz, Step 2
N-(4 Q/ang ?-}ll“ i ) ! ic c@%}( :%u QZ%Qfogv]aerZ)Gmémlt)eni[EmMe
di ssol ved rated HC and s treated with

Pd/C (10% 150 ny). The mixture is stirred under H2 for 12 hours, filtered
and concentrat egd a.af ford N-(4-am nonet hyl - p3ri di n-2-yl ) 25

met hanesul f ona de (0.HLS ¢ 7%, which is used directly in the next step
w t hout f ' i. -67- Step 3: Follow ng procedures simlar to
t hose of npple 72 (step but substituiting N (4-

am nonet hyl Ypyri di n- 2- yl #nmet hanesul f onani de (0.75 mmol) for

(3-am nonet Ryl - benzyl) - ¢a mc acid tert-butyl ester there is prepared

2- (3-fluoro-phenyl)-uyri ui I ne-5-carboxylic acid (2-

met hapgesul f onyl ani no- ptidi #H4-yl met hyl )-anmid e (320 ng) as a solid. Ms: 402

(MH) Fo %Bving procedures similar to those of Example 72 {step 2) but substituiting isopropanesulfonyl
chloride (1.3 mmol) for methanesulfonyl chloride there is prepared 2-(3-fluoro-phenyl)-4-methyl-

pyrimidine-5-carboxylic acid 3-[(propane-2- sulfonvlammo)-methvl] benzylamide {7 mg} asa solid.
" MS: 443 (VEHED; "H NMR (300 MKz, DMSO-de): & 1.20 (d, J= 6.8 Hz, 68D, 3.05 (m, 1H), 4.17 (4,
15  =6.4 Hz, 2H), 4.55 (d, J=5.9 Hz, 2H), 7.27-7.62 (m, 5H), 8.17 (m, 1H), 8.32 (m, [H), 9.32 (s, 2H),
9.45 (m, 1H).

B

[1"NH

0 |
CH

20 3
Following procedures similar to those of Example 72 (step 1) but substituiting C-(3-aminomethyl-
phenyl)-N-methyl-methanesulfonamide (1.17 mmol) for (3-aminomethyl-benzyl)-carbamic acid tert-

butyl ester there is prepared 2-(3-fluoro-phenyl)- pyrimidine-5-carboxylic acid 3-

methylsulfamoylmethyl-benzylamide (105 mg) as a solid. MS: 415 (M-+H); "H NMR (300 MHz,



5 (300 MHz, DMSO-rib): S 3.24 (s, 3H), 4.53 (d, J= 5.7 Hz, 2H), 6.97 (s,
br, 2H, 7.43 (m 1H, 7.63 (m 1H), 8.18 (m 2R, 8.33 (m 111), 9.33 (s,
2H), 9.52 (m 1H). Exanple 77 2-(5 Methyl f 1 2

4| oxadi azol e- 3-yl ) -ovri m di ne-5-carboxylic acid
(tetrahydro-nyran-4-yl)-amde , }old @N i HJCN ,~] , NH ~ )z~-N
H C 10 Step 1. To a solution of 2-nethylsul fanyl-pyrim di ne-5-carboxylic
acid nethyl ester 1 (1 g, 5.43mol) in DCM (60 nm.) is added MCPBA (2.81 g,
16.29 mol ) portion wise at roomtenperature. The resulting solution is

stirred abDMSTRAL: B Ed, Te=-UIsH=) VI MBDEL2H)A.7qH,Ut= DN DNg 882@3 141, 7889)%7i n

wat er (60 .S .added, ..The tirred at roomtenperature for 20
mn. The f’%’;}@%@@egﬁr%z@’l@rég#@éfb\%a { Yer is extracted with DCM
(2x20 ml) Exahipds Tonbi ned DCI\/I | ayer is vvashed with saturated 15 NaHCO3 (3x20

), dried, :‘-ﬁﬁ&%%&)u’vﬂ c%ﬂ)g QRGFAKL sdlﬂmg Svh BedfhAfad .
-%—?Lﬁ-croxylc er as a solid

2- nethaneSU|Tony -
(1.05 g, 90% . ME: 7 (N%l) "H NWVR (300 MHz, CIK&S) S 3.41 (s, 3H)
4.06 (s, 3H), 2H) tep 2. To a solutlon of

5-carboxylic acid nethyl ester 2 (2.5 g, 11.56

q.

(5]
I

ot &

2- met hanesul fo yridm d
nmmol ) in ) is added a solution of tetrabutylamonium cyanide (3.1
g, 11.56 in 20 water (36 nL) slowy at roomtenperature. The m xture
is stirred for 80 min. The niixgure is washed with water (2x20rL), dried
(Na2SO4), fFletered and conc@ntrated in vacuo. The residue is purified by
col unmy; chr onmat ogr aphy el utihg wad 5-60% Et OAc in heptane to afford

e PhR PR SRR B A B e Bafe Gt 201
Step 3. Toheaylpdlispiopyi-npdhaReseemmmigy {i4friraholdery3-eminboxirylibenzsk} tafbamsd ztwylterest er 3
(19, 6. 1 tﬁ‘&hr)ﬂéérrgg ﬁ{\{g (#é%%ﬂ%%m_&&g_%&@&?&%ﬁ%mh§ -( @tg)% glsnlfamovl—

hydr oxyl am sodl um acetate (0.76 g,

9.2 nmmol ),mm@amma@ﬁmmep@dl MShEA3 (G OHMGQOWWW&SM%e
m xtue Ss5eal ﬁﬁ é@(&rpmj ra@@@ezfgtweqd,@mh mﬁyg@br@yed 1iE), M?}C'MM Mmater (30

m.) is addéd_to id filtered, and washed with

wat er twi 8%-3H9rﬂe62§161 e %Q%il@ds?’%{%ﬁh%ﬁ?m@ %‘\*Pe(f%}%ht to 30 afford

2- (N-hydr axasperdsam m doy | - nyrim di ne- 5 car boxyl ic acid methyl ester (1.09
/Sy, . f

Step 1: A solution of 2-amino-isonicotinonitrile (1 g, 8.4 mmol) and methanesulfonyl chloride (0.716

mL, 9.2 mmol) in pyridine (10 mL) is stirred at room temperature for 12 hours. The mixture is poured
onto ice and stirred for 20 min. The mixture is filtered and washed with water (100 mL), followed by
diethyl ether (100 mL). The solid is dried in vacuo to afford N{(4-cyanopyridin-2-yi}-
20 methanesulfonamide (1.1 g, 66%). MS: 198 (M+H); 'H NMR (300 MHz, DMSO-d;): 5 3.32 (s, 3H),
727 (s, 1FD), 7.48 (4, J= 5.1 Hz, 1H), 8.53 (d, J= 5.3 Hz, 1H).
Step 2: N-(4-Cyano-pyridin-2-yl)-methanesulfonamide (0.15 g, 0.76 mmol) is dissolved in MeOH (4
mL) and concentrated HC1 (2 mlL) and is treated with Pd/C (10%, 150 mg). The mixture is stirred
under I, for 12 hours, filtered and concentrated in vacuo to afford N-(4-aminomethyl-pyridin-2-y1)-
25 methanesulfonamide (0.15 g, 97%), which is used directly in the next -step without further purification.




ng, 4.59 mol) in pyridine (15 nlL) is added acetyl chloride (432 ng, 5.5
nmmol ) dropwi se. The resulting solution is stirred at roomtenperature for
1 hour, and heated to reflux for 3h. The solution is cooled to room
tenperature and concentrated in vacuo. Water (30 nL.) is added to the
residue, and the 5 mxture is extracteghwith Et OAc (3x20 nL). The conbi ned
organic layer is washed with saturated NaHCO3, dried (Na2SO4), filetered
and concentrated in vacuo to afford 2-(5-nmethyl-[L2, 3] oxadi azo- 3-
yl)-ovrimdi ne-5-carboxylic acid nethyl ester (900 ng, 89% as a solid. Ms
221 ( M+118tep 3SFEPwWRE pilodedares itnilbitothowfof Example 72 (step 1) but substituiting N-(4-

2- (o met hgladbugy ?g%gﬁfid,?%&ﬁa% estlrdcad G [ uﬂ:ﬁ(}ﬁ)fér@%%&whg%eﬁz@nqmﬂﬁwyl est er

(900 ny) of_L|CH g) in water (20

m) at 0@m¢ﬁﬂ$mﬂeWﬂﬁ@mbﬁpﬁ¥@@i*:-w"l'e*s&ﬁ'=Jnﬂ 2 2 rred for
vater  sol Tt EnTE ok o erﬂ‘%ﬁ%"‘“g T i Tl
pH - 8. TR YHz M) ;§r3e7é1|(f3|3¥%t4é3 (ds/F P/ £ Ga%a@’%é&g‘bm 429%\34%@ él% dried

in vacuum}gv&efg @vggng% 19), 883 QI B, 9.52 (m, 1H).

22(5-neth 4Toxadi azol - 3- yl)-nyri m di ne-5-carboxylic acid (350 ng,
37% as a‘%—/’%—]ﬁé— MB: 207 (M+H) ' HNMR (300 MHz, DMVBO-d6): 6 2.73 (s, 3H),
9.39 (s, 26 : o arprfcylic acid (tetrahydro-pyran-4-yl}-amide ,

2-(5-nethyl-[1, 2 4]oxad|izol 3 yl)“pyrlnldlne 5-carboxylic acid (50 ng,

0.24 mol) in DCM P10 i s added

1-[3- (di net hyl gpn -3-ethylcarbodiimde (50 ng, 0.26 nmol) and
N—hydroxybenzotk zolke (35 ng, 0.26 nmol) at roomtenperature. The m xture
isS stirredy HO mn, and tetrahydro-pyran-4-ylamne (27 ng, 0.26 nmmol)

i s added. Th8ﬂn1xture is stirred overnight, washed with 2N HO (I xSnlL),
sat ur at eduBaHCO3, (1x5 nL), water (Ix 5mi), dried 20 (Na2SO4), filetered

and concentrated in vacuo. The residu urified b chr, t.ogr aphy
el ut ilRg viteml- oa siwtion ph2-metky prlonr-pyan gﬁ*fgg WV?%FFéW&Toxa ﬁg?&ﬁ%&&P
yl)-vvri nhdionecﬁﬁmwarabmwtctnma(aisd g(ls2p mali) dotiopyisastrebmyteppeatirdelle33 ng) as

g. H)Sf)l I2d76r|>3/f5 tmgé ?—bléon éﬁl_%’@ d(at roogl/%:r&pef %%ghfg%?oﬁx}mn & l\fa .08, (&)@g} Blater %024 (2 g ;

| Cso 5181 5s mided. e @ogmp isestirFegl at room temperature for 20 mm. The aver is separated and th '
2-( |5 Met h?& trllayeds é!ﬂ&@ﬂhﬁ%@éﬁ-(ﬁayh%ﬁ A%E éombﬁhlameﬁ mﬁf iawaghlea ﬁltlﬂﬁmdateﬁ
- sul f anoy

enzeneamnm de

proc ddur eN2HGQRG=3P miy, dflfﬁ)(%zs(s)ﬁ) %Wp%co?efn%?déﬁ v%cyo BE%C rél .’ZEmgithaPes H&nﬁl- .
4-am noﬁeﬁ&mﬂwﬂm_ﬂ_mimd& ds@Bolidg1.05d YU LMY 2 BV HNMRR(G0er e i s

o0t ampYFgaIeat Gt R B et R e o Do e Aetd

Step 2. To a solution of 2-methanesulfonyl-pyrimidine-5-carboxylic acid methyl ester 2 (2.5 g, 11.56
mmol) ia DCM (30 mL) is added a solution of tetrabutylammonium cyanide (3.1 & 11.56 mmot) in

20 water (30 mL) slowly at room temperature. The mixture is stirred for 80 min. The mixture is washed
with water (2x20mL), dried (N2,SOy), filetered and concentrated iz vacuo. The residue is purified by
column chromatography eluting with 5-60% EtOAc in heptane to afford 2-cyano-pyrimidine-5-
carboxylic acid methyl ester (1.16 g, 61%) as a solid. MS: 164 (M+H); H NMR (300 MEz, CDCl;): &
4.05 (s, 3H), 9.37 (5, 2H).

25 Step 3. To a solntion of 2-cyano-pyrimidine-5-carboxylic acid methyl ester 3 (1 g, 6.13 mmol} in

MeOH (20 wL) at room temperature is added hydroxylamine hydrochloride (0.64g, 9.2mmol) and
sodium acetate (0.76 g, 9.2 mmol). The resulting mixture is heated to reflux for 2 hours. The mixture
is cooled to room temperature and concentrated in vacuo. Water (30 mL) is added to the residue, and
the sokid is filtered, and washed with water twice. The solid is dried in vacuum oven overnight fo

30 afford 2-(N-hydroxycarbamimidoy])-pyrimidine-5-carboxylic acid methyl ester (1.09 g, 91%)asa
solid. MS: 197 (M+H).



-69- (300 MHz, DVMsO-d6): 6 2.72 (s, 3H), 4.61 (d, 2H), 7.33 (s, 2H), 7.56
(d, 2H), 7.80 (d, 2H), 9.39 (s, 2H Exanple 79 2-(5-Methyl-[1 2

4| oxadi azol - 3-yl ) -nvri m di ne-5-carboxylic acid (3-phenyl-[1 2

4]t hi adi azol -5-yl)- 5 amide 0 ...NNHC SIN H Follow ng pr ocedur es
simlar to those of Exanple 77 (step 6)ggPut substituiting 3-phenyl -

[1, 2, 4] thiadi azol -5-yl am ne for tetrahyc?ro pyran-4-ylamne there is
prepared 22*(5-methyl [1 2 4l oxadi azol -3-vll-nyrim di ne-5-carboxylic acid
(3-phenyl-[1 2 4l thiadiazol-5-yl -amde as a solid. 10 Ms: 366 (MtH);'H
NVR (300 s ,4 ﬂ\ﬁ@m&ﬁ) of 2qNhydrdxscarbandibidoyiy- pﬁﬁuﬂlﬁa-S-adrquy& a’dl n(emyl Skr®P0 9.63

gs( m)rzgalol e ﬁfnc}’?f?%l}‘e@%ﬂ'%]ls Pt aéé °"\1°¥‘Rﬁ§15ffj Cal Qrox%l gal(;l)fjl ow ng

procedur es&_%sglhng $oamm s stirfed sigromh teap@mlpteéorﬂ Hourt and hsbadite uﬂmnfgr 3h. The solution is
3- (mor pho 'cb&lﬁ:ﬁU L'«{OQH&L;}&I&UP@&& Xén% ﬁd Enq}fzczg “Wlltlarg% mh I hdded & RS ERALGH the
eny car

2-(3-fuoro-p 2pyrim di ne- oxyl1c aci
(mor phol i AeExtreds gxirasipg With BHRAR (G0 ard-)-aldie gorahinet greanipstays iswaphg it satyptsdyR (300
(I\S/Hg8 ?Dgé RaHICH,, dﬁecﬁ(&aygog)of%létgﬂed gid)concdntBRd 32 wBucliEhfAd 2 5-méhvlB1 5. (9)110};@8@%0—?&—

m
31-1), 8. @%@@Qﬁ%ﬁkﬁyh—cﬁé@%#ﬁ% %89@3%?021%3% obf
2- Pheny- p\stepisi 0o aeoliion af b xaydttiyt-[ 15253 1okadiazb- Ty ppirinddiyd-5-etnxylicanid dethyBsteN OCH3
\ \NH/ [l
Subst |t ut 0y ) YDA o5 ASERD ERuRLTEL B A )P omiEYRR. bt
2, 2- dl®x o Patd issemegad endithe Pixawes stisred frs pnatiier |0 mint Fie soliant & cyaperatehend vaies( |
prepared 2ar)ZdBaeTié vk doftieh ﬂ%a&xe@@ft@&ﬁéf |(2x§01ﬁ9' #hd acidified with 2 N HCI to pH ~

3, 4-di met f O%('I}Q resl?ll%ggz prlec?prirt]ag?s h%tereg washed w1th I\W/Eter ang dned mn lx:gcuu.m oven overnight to afford

1)-pyrimidine-5-carboxylic acid (350 mg, 37%) as a solid. MS: 207
(M+E); "THNMR (300 MEz, DMSO-de): 6 2.73 (s, 3H), 9.39 (s, 2H).

15 Step 6. To a solution of 2-(5-methyl-[1.2,4]oxadiazol-3-y1)-pyrimidine-5-carboxylic acid (50 mg, 0.24
mmol) in DCM (10 mL) is added 1—[3—(dimethylamino)propyl—S-ethylcarbodiimide (50 mg, 0.26
mmol) and N-hydroxybenzotriazole (35 mg, 0.26 mmol) at room temperature. The mixture is stirred

~ for 10 min, and tetrahydro-pyran-4-ylamine (27 mg, 0.26 mmol) is added. The mixture is stirred
~ overnight, washed with 2N HCI (1x5mlL), saturated NaHCO3, (1x5 mL), water (1x 5SmL), dded

20 (Na,80;), filetered and concentrated in vacuo. The residue is purified by column chromatography
eluting with 5% MeOH in DCM to affrod 2-(5-methyl-[1.2.4]oxadiazole-3-y1}-pyrimidine-5-
carboxvlic acid (tetrahydro-pvran-4-vl)-amide (33 mg) as a solid. MS: 290 (M+H); "H NMR (300
Mz, CDCls): 6 1.70 (m, 2H), 2.04 (m, 2H), 2.76 {s, 3H), 3.59 (m, 2H), 4.06 (m, 2H), 4.28 (in, TH),
9.26 (s, 2H); ICs=513.5 nM.

25 Example 78
2-(5-Methyl-{1.2.4loxadiazole-3-y1)-pyrimidine-5-carboxylic acid 4 —sulfamoyl-benzeneamide,

NT ™ H
N\ | “ S,,O
O N |

=N NH,
H,C

Following procedures similar to those of Example 77 (step 6) but substituiting 4-aminomethyl-
benzenesulfonamide for tetralyydro-pyran-4-ylamine there is prepared 2-(5-methyl-[1.2 4]oxadiazole-
30 3-yl)-pyrimidine-5-carboxylic acid 4 —sulfamoyl-benzencamide as a solid. MS: 375 (M+HD; "HNMR




Exanpl e 82 2-Phenv-pyri m di ne-5-carboxylic acid (2-benzo[l

3] di oxol -5-yl-ethyl)-amde N ONN O J Follow ng procedures simlar to
t hose of Exanple 8 but substituting 2-benzo[1, 3]di oxol-5-yl 5 ethylam ne
hydrochl oride (0.3 mmol) for

2, 2-di ox02, 3-di hydro-| H 2landa*6*- benzofcl i sot hi azol - 5- ylami ne, there is
prepared 2- pheny_pvri m di ne- 5- carboxyllc acid (2-benzo[l

3] di oxol -5-yl -ethy)- amde as a solid. Ms: 348 (MtH);'H NVMR (300 MHz,
cbCl3): 6 2.91 (t, 2H), 3.74(m 2H), 5.98 (s, 21-1), 6.20 (bs, N-H),

6. 65- 6. 83 (ammiDMsO-aft 56T (350, 4.8 M 393,05, 5608 2f15,7.88 6, 21), 639(s= 2 nM
Exanpl e 83 10 2- Pheny&§3r|n§d?%%451g§?ﬁpx§%r§EQC|dQ?IE?|ndggo?jS yF -am de

N O -~N—Q4ﬁ% H ~~~ N Fol |l owi ng procedures simlar to those of Exanple 8
but subst iHxuih magng—rndazol 5-amine (0.3 nnDI) for
2, 2-di oxo :

prepared ' Tt O HOXY SERY T

sol i d. SNBgm3&6 (N%}) "H NNR (300 15 MHz, CIK&S) 8 6.99 (d H, 7.06 (q,
Hy, 7.52-7.63 (m 411), 8.10 (s, , 8. 38 (d, H, 857 (m 3H), 9.53 (s,
H; 1C50 = 23 an anpl g 84 2-f ryl uvrim di ne-5-carboxylic acid 4-[1 2
3l t hi adi azol 5~ anlde I NI ~S NN 0-1 20 Follow ng

pr ocedur es S)hﬂ ar Exanple 8 but substituting

4-11, 2, 3]Hh?ad|azol 5- yIH ﬁﬂylanlne (0.3 nnDI) f or

2, 2- h | *6* ' -5-ylanipe, th [
oo i B e SRR S R B gttt e 1
3l t hi adi aznp 4ﬁingd:a)ze,15ey1wheaﬂm ﬁmhmoammmymmmemre 1@&@4&%&1@% (300 MHz,

051 (o Hphobit 200 Dig Dt lher L2 il ezl D).
10 MS: 366 (M+H) 1HNI\/IRGOO MI—IZ DMSO—d(,) 52,74 (s, 3H), 7.56 (m, 3H), 8.24 (m, 2H) 9. 63 (s
2H).
Example 80

15 Following procedures similar to those of Example 5 but substituting 3-(morpholinesulfonyl)-

He acid 3-

benzylamine for aniline, there is prepared 2-(3-fluoro-phenyl)-pyrimidine-5-carbo
(morpholine-4-sulfonyl)-benzylamide as a solid. MS: 457 (M+H); 'H NMR (300 MIfz, CDCL): 8
2.88-3.10 (1, 4H), 3.65-3.85 (m, 4H), 4.78 (d, 2H), 6.88-7.05(bs, N-H), 7.18-7.35 (m, H), 7.40-7.60
(m, 2H), 7.60-7.80 (m, 3H), 8.10-8.35 (g, 4H), 9.21 (s, ZH).

20 Example 81
2-Phenv-pyrimidine-5-carboxvlic acid 3.4-dimethoxyl-benzylamide

@]
N%TMN/\C[O\CH
| H
. _.CH
©/LN o)

Following procedures similar fo those of Example 8§ but substituting 3 ,4-dimethoxyl-benzylamine (0.3

mmol) for 2,2-diox02,3-dihydro-1H-2]lamda*6*-benzo[c]isothiazol-5-ylamine, there is prepared 2-
25 heny-pyrimidine-5-carboxylic acid 3.4-dimethoxyl-benzylamide as a solid. MS: 350 (M+H).




2- ( 3- Fl uor o- phenyl ) - 4- met hyl - pyri m di ne- 5- car boxyl i c acid

3-net hyl sul f anoyl - benzyl am de -71- CH3 OMNMNH/ 0OS NH F CH3 Foll ow ng
procedures simlar to those of Exanple 5, but substituting

2- (3-fluoro-phenyl)-4-nmethyl- pyrim dine-5-carboxylic and for

2- (3-fluoro-phenyl)-pyrimdine-5- carbox,?gllc acid, and substituting 3-

am nonet hyl - N- net hyl - benenesul f onam de hydrochloride for aniline, there is
prepared 2-(3-fluoro 5 phenyl)-4-nethyl-p3rim di ne-5-carboxylic acid

3- et hyl sul f anoyl - benzyl ami de as a solid. Ms: 415 (MtH);'H NWVR (300 MHz,
CDC13) . Spgemp®e f2s, 31-1), 4.72 (d, 2H), 6.70 (bs, N-H), 7.15-7.26 (m H,
7.41-7.65 H‘; 311.7.77 . 85 N-H) : , 8.24 (d, H,
9.76 (s, '-;... Heycaaitiay

pyri di n- 2- i ng-5-car boxyl i c aci d 3- et hyl sul f anoyl - benzyl am de
CH3 0 N\ s o NH 10 CH3 Fol | owi ng procedures simlar to
t hose of | e ut ks iyEo\ng 4- met hyl - 2- pyridi n-2-yl - :

pyri m di ne-5-carboxylic acid
2- (3-fluoro-phenyl)-pyrimdine- 695r boxylic acid, and substituting 3-
am nonet hyl - N- et hyl - benenesul fonam de for aniline, there is prepared
4- et hyI Eollb)hﬁﬂgdird&ecﬁlréj kimilpto ihmedfﬁﬂr@lmmmyitdtmg 2bendo[33Rtixtxblyd-gul f amo | |

(s 3 Sralip@uiddiuclbygihuihog. i il M- fikiia 20 1
7 61 7. 6831]@141118,11_18% ﬁprﬁﬁfeﬁ Oheryapyrifdine-Readips »‘z- 4 n" ) : yi-§
8.67 (s, I@n{de@%nzV?hggfﬂﬁmxrm'(mo%@zecéc%ﬁ%@@% 366, D8AGH, 2, 5.98 (5,

4- mor phol | owi ng focedur es
simlar t3HhadosF-HERSMSI%S (B 350t7 4umstD: §149 @y 2 A8 ﬁﬁ*?tﬁh Ko 3 penzyl ani ne
for for 2pmgieneo2, 3-di hydro-1H 2landa*6*-benzo[c]i sot hi azol - 5-yl ani ne,
there js rpared %2 %he%g .pyr. 'd| e- 3~ qar b&)xyl ic acid 4-norpholin-4-

IzyIa de#a

Following procedures similar to those of Example 8 but substituting 1H-indazol-5-amine (0.3 mmol)
for 2,2-diox02,3-dihydro-1H-2lamda*6*-benzo[c]isothiazol-5-ylamine, there is prepared 2-pheny-
oyrimidine-5-carbosylic acid (1H-indazol-5-yl)-amide as a solid. MS: 316 (M+H); "HNMR (300

15  MHz CDCl): 6 699 (d, H), 7.06 (q, H), 7.52-7.63 (m, 4H), 8.10 (s, H), 8.38 (d, H), 8.57 (m, 3H),
9.53 (s, H); ICsp =23 nM.

Exzmple 84
2-Phenyl-pyrimidine-5-carboxylic acid 4-[1.2.3]thiadiazol-5-yi)-benzvlamide

N7 N
| H
%, S
©/L "
N

20 Following procedures similar to those of Example 8 but substituting 4-[1,2,3]thiadiazol-5-y}-
benzylamine (0.3 mmol) for 2,2-dioxo2,3-dihydro-1H-21amda*6*-benzo[clisothiazol-5-ylamine, there

is prepared 2-phenyl-pyrimidine-5-carboxylic acid 4-[1.2.3]thiadiazol-5-yl)-benzylamide as a solid.
MS: 374 (M+H); "H NMR (300 MHz, DMSO-dg): § 4.25 (d, 2H), 7.52-7.60 (m, 5H), 8.12 (d, 2H),
8.45 (m, 2H), 9.31 (s, 2H), 9.46 (bs, N-H), 9.59 (s, H); IC5; = 6.5 nM.

25  Example 85 '

2-(3-Fluoro-

henvl}-4-methvl-pyrimidine-5-carboxylic acid 3-methylsulfamoyl-benzylamide




-72- (300 MHz, CDCI3): S 3.18 (t, 4H), 3.88 (t, 4H), 4.62 (d, 211), 6.48
(bs, NH), 6.92 (m 2H), 7.29 (m 2H), 7.47-7.58 (m 311), 8.50 (m 2H),
9.16 (s, 2H); 1C50 = 12 nM Exanple 88

6- f (2- Phenyl - pyri m di n- 5- car bonyl ) - am no] _1H benzoi m dawl e- 2- car boxylic
acid nmethyl ester ONONN\ NO HHAHC NS5 Follow ng procedures simnlar
to those of Exanple 8 but substituting 6-am no-|H benzoi m dazol e- 2-
carboxylic acid nethyl ester for

2, 2-di ox02, 3-di hydro- 1H 2landa* 6*- benzo[ c] i sot hi azol -5-ylam ne, there is

pr epar ed OH, O

6-f ( 2- phenyl - L ] onyl ) -am no] - | H benzoi m dazol e- 2- car boxylic
acid neth,, af a Boli . 374 (MF1); '"H NWR (300 MHz, DVBO-d6): S
3.95 (s, 3 7.63 1 5H), 7.70-7.82 (m H), 8.29 (s, H), 9.38

(s, 2H, 1 ( H). Exaapl e 89 6-[(2-Phenyl -pvrim din-5- carbonyl

-am no] - 1H nzmmdazolec;’ tmboxyllc acid N ON- Q/' HN DNO H OH
A solution ¢f
6- [ (2- phenyl - pyri m di n-5-car bonyl ) - am no] - 1H benzoi m dazol e- 2- car boxyl i c
aci d 15 népHaplingasqcedures Gindl4r tryfhobe) of Ernpld Obht (ubs#GtingrPe(B Yfiupne-pbenyl)-4-methyl-

M OH wat e%ﬂﬁ%@ﬁmﬁ%ﬁ{&{a f§r12 (% ﬂlloroq.)geﬂ}l-))r;])yﬁlﬁldmg‘j'cﬁx%g)gﬁéﬁcld’ Qﬁﬁ@lﬂsﬁm Ature

over ni ght are evapor at ed vacuo and € aqueous mxture is
aci di fied awnplﬁe Nmmxléerﬁpﬁsulf%amrﬁﬁéydr@gwqq Torgoibing diepsi it prerarsd 2-(3flparey o,
washeds wi dethyl- ie-BédehoslylicReid B SnefhyM@lfamoyl-benzylamide as a solid. MS: 415

ac éiﬁ“i%ﬁ?ﬁ%%@z CECHRG PR 2 K SORCME RS Bierag s ¢

7.52-7. 70 720-761(m,3H),,7.78 (B 6),(785 (IN-H)B8.48(d( H), 8.3H)d, HP928(s( B). 1€}, =106 28. (s, 2H),
10.73 (s, g e g EXanmpl e 90 2-Pheny-p3rim di ne-5-carboxylic acid

(benzofuran-5-vinmethyl) amde O N
4-Methy]-2-pyridin-2-yl-pyrimidine-5-carboxylic acid 3-methylsulfamovl-benzylamide

CH, ©
N=T N
] H
N
O~
N S
o 0, \I*IJH
10 L o CH;

Following procedures similar to those of Example 5 but substituing 4-methyl-2-pyridin-2-y1-

pyrimidine-5-carboxylic acid for 2-(3-fluoro-phenyl}-pyrimidine-5-carboxylic acid, and substituting 3-

aminomethyl-N-methyl-benenesulfonamide for aniline, there is prepared 4-méﬂ1vl—2-py1idin—2—vl—

imidine-5-carboxylic acid 3-methylsulfamoyl-benzylamide as a solid. MS: 398 (M+H); 'H NMR

15 (300 MHz, CDChL): § 2.54 (s, 3H), 2.59 (s, 3H), 4.62 (d, 2H), 7.23-7.42 (1, 3H), 7.48-7.60 (m, H),

7.61-7.68 (d, H), 7.78-7.93 (m, 2H}, 8.37-8.44 (d, 1), 8.51-8.62 (m, H), 8.67 (s, H).

Example 87

2-Pheny-pyrimidine-5-carboxvlic acid 4-morpholin-4-ylbenzylamide

o7 O

20 Following procedures similar fo those of Example 8 but substituting 4-morpholin-4-yl-benzylamine for
for 2,2-diox02,3-dihydro-1H-2lamda*6*-benzo[c]isothiazol-5-ylamine, there is prepared 2-pheny-
imidine-5-carboxylic acid 4-morpholin-4-ylbenzylamide as a solid. MS: 375 (M+H); '"H NMR.




H \ \N O Followi ng procedures simlar to those of Exanple 5 but
substituting 2-phenyl -pyrimdi ne-5-carboxylic 25 acid for

2- (3-fluoro-phenyl)-pyrimdine-5-carboxylic acid, and substituting
C-benzofuran-5 -73- ylnmethylamne for aniline, there is prepared 2 nhenv
nvri m di ne-5-carboxylic acid (benzofurgn-5- ylnmethy)-amde as a solid. Ms:
330 (M1 3); "HNWR (300 MHz, CDCI3): 5 4.79 (d, 2H), 6.58 (bs, N 1-1), 6.78
(m H, 7.32 (q, H, 7.49-7.56 (m 4H), 7.64 (s, H, 7.66 (d, 21-1), 8.48
(m 214), 9.18 (s, 2H); 1C0 =7 nM 5 Exanple 91 2

Pheny- pyr(3ﬁOM}heC]5G1@a&3)tﬁ<(yl4Hh;338i(1d4H}mdﬂms&ﬂsfmmmlmn&mﬁ;emylzm(ﬁ,de O M

HNNH3 , i to those of Exanple 5 but
substi tutl ng %%ﬁﬁfﬁiﬂﬁﬁ {}ﬁg&ﬁ?igng ﬁ%%@f&ﬂ%ﬁﬂam d for
2-(3-fl uoﬁ’@%ﬁéﬁyl) pyrim di ne-5-carboxylic acid, and substituting

Iclakifl et fEHE | S
prepared 2 pheny nyrim

y
met hanesul f onyl am nay be de,4s a solid. MS: 383 (MrH); 1H NMR (300
MHz, DMSO d6): JP6 3Hy,4.89 (d, 2H), 7.18 (d, 2H), 7.33 (d, 2H),
7.51-7.63 (m 2 78843 (m H),,827(s 211), 9.36 (bs, NH. 15

: nvr| m di ne- $%ar boxyl i c acid 4-carbanoyl - benzyl anide O
Fol | owi ng procedures simlar to those of Exanple 5 but

g 2- phenyl - pyri m di ne-5-carboxylic acid for

2- (3-Tluaro-phenyl)-pyrimdine-5-carboxylic acid, and substituting

4- ani nomefogVing BiRsedprLimilap tp these ofRaimpled butrsshstitufing Gyrveipa b Herzoimidazole-2-

nheny- pvrdajrﬂoﬁmiaem@metaﬂbaw&ﬂzq a&lod 3%1@&rohﬁmmdab@%ﬂéo&§kdéﬁazeﬁsl\€iamﬁ9' id. M

333 (MeH ; * HN rﬁoeq M DI\/SO ] 1 (d '7.43 (d,
gb ? 8?}3% f430 Il Cakaoy -v.l_;'A! G) u. ~carho ,‘_r. 9 37 (S

2H) 9. 4Mhaasohms 374@4%}; Iﬂmnmoaw%mmsaﬂmlm&%r@ Biyli7 87 53

car byl i G, 9 #7048 Y 85,338 H) s RLERTR (i Agenzy! am de

Example 8%
6-[(2-Phenyl-pyrimidin-5-carbonyl}-amino}-1H-benzoimidazole-2-carboxvlic acid

A solution of 6-[(2-phenyl-pyrimidin-5-carbonyl)-amino]-1H-benzoimidazole-2-carboxylic acid
15 methyl ester (0.44 mmol) and LiOH (4.40 mmol) in MeOH/water/tetrahydrofuran (1:1:1, 60 mL) is
stirred at room temperature overnight. MeOH and THF are evaporated in vacuo and the aqueous
mixture is acidified with 5% HC1to pH ~ 2. The resulting precipitate is filtered, washed with water
(10 mL) and dried to give 6- imidi ing}-1H-benzoimidazole-2-
carboxylic acid as a solid (115 mg). MS: 360 (M+H); "H NMR (300 MHz, DMSO-dg): § 7.52-7.70
20 {m, 5H), 8.30 (s, H), 8.48 (m, 3H), 9.28 (S, H), 9.38 (s, 2H), 10.73 (s, N-I).
Example 90
2-Pheny-pyrimidine-5-carboxylic acid (benzofuran-5-yimethyl)-amjde

O
©/L\\N O

Following procedures similar to those of Example 5 but substituting 2-phenyl-pyrimidine-5-carboxylic

25 acid for 2-(3-flucro-phenyl)-pyrimidine-5-carboxylic acid, and substituting C-benzofuran-5-



OOO NNSNOH H \ \NH 25 -74- Follow ng procedures simlar to those of
Exanpl e 5 but substituting 2-phenyl-pyrimdine-5-carboxylic acid for

2- (3-fluoro-phenyl)-pyrimdine-5-carboxylic acid, and substituting

3-ami nonet hyl - N-(2- hydroxy- et hyl) - benzenesul f onam de hydrochl oride for
aniline, there is prepared 2-pheny_p3ri4i di ne- 5carboxylic acid

3-(2- hvdroxy- et hyl sul fanoyl ) -benzyl am de as a solid. Ms: 413 (M+H); 1H NMWR
5 (300 MHz, CD3OD): 8 2.96 (t, 2H), 3.53 (t, 2H), 4.78 (d, 2H), 7.42-7.91
(m 9H), 8.46 (m 2H), 9.22 (s, 211), 9 40 (bs N-H) Exanple 94 2

Phenv- Dvrylﬁih VRGBS fof AR Xhe B Glepardt 1P inedS-e2

 Hi e

Exanpl e %@M%@%?WP‘% 1\%’081’1?0%4' pyrim 3&%%@3?@&4??@%?? d 35

nol ) f or R 668 ¢k, IHYOT.32-(RITDINAY) 7. 36yt A0 V.6e¢s5 A6OEEHDI 83486@1:%1{) Qb 2

substltut#%%=4mﬁnnrpholln- 4-sul fonyl ) -benzyl am ne hydrochl ori de for

ani l i ne 5 prepared 2-pheny-pvrimdine-5-carboxylic acid

4- (noﬁphqg@nmkﬁiulfonyl) benzyl am de as a solid. Ms: 439 (M+11); ' HNWR (300

tic aid@méthanedhiBnylathinbd dd) , 7.53 (m 3H), 7.65

15 211), 9.26 (s, 211). Exanple 95 2

Pheny- pvrlnldlne 5-C rboxyllc aC|d 3-net hyl sul fanovl - benzviamde O NNNI H
o procedures simlar to those of Exanple 5 but

i ne-5-carboxylic 20 acid for

-pyrinio’ﬁeNE carboxylic acid, and substituting
N- et hyl - bene@eéqlfonanlde hydrochlorlde for aniline, there
-pheny_pvri m di ne:5%%ar boxylic acid

i s prepared
Following procedures similar to those of Example 5 but substituting 2-phenyl-pyrimidine-5-carboxylic
acid for 2-(3-fluoro-phenyl)-pyrimidine-5-carboxylic acid, and substituting N-(4-aminomethyl-

10 phenyl)-methanesulfonamide for aniline, there is prepared 2-pheny-pyrimidine-5-carboxylic acid 4-
methanesulfonylamino-benzylamide as a solid. MS: 383 (M:HH); TH NMR (300 MHz, DMSO-dg): &
2.96 (s, 350), 4.89 (d, 2H), 7.18 (d, 2H), 7.33 (d, 2H), 7.51-7.63 (m, 3H), 78.43 (m, 2H), 8.27 (s, 2H),
9.36 (bs, N-H).

15 Example 92
' ‘ -Phenv—pvnmldme- -carboxylic acid 4-carbamoyvl-benzylamide

Following procedures similar to those of Example 5 but substituting 2-phenyl-pyrimidine-5-carboxylic
acid for 2-(3-fluoro-phenyl)-pyrimidine-5-carboxylic acid, and substituting 4-aminomethyl-benzamide
20 for aniline there is prepared 2-pheny-pyrimidine-5-carboxylic acid 4-carbamo l-benzylamide as a
solid. MS: 333 (ML), 'H NMR (300 MHz, DMSO-dq): 8 4.59 (d, 2H), 7.32 (s, N-HD), 7.43 (d, 2ED,
7.50-7.63 (m, 4H), 7.85 (d, 2H), 7.94 (s, H), 8.47 (m, 2H), 9.37 (s 2H), 9.43 (t, N-H); [Cso = 16 nM.

Example 93
2-Pheny-pyrimidine-5-carboxylic acid 3 2 -hvdroxy-ethylsulfamoyh)-benzylamide

\\O

@/ff* T



3- et hyl sul f anovl - benzyl ami de as a solid. MS: 383 (M+11l); 'H NWR (300 MHz,
CD30D): S 2.53 (s, 3H), 4.71 (s, 211), 7.26 (m H), 7.46-7.80(m 711),
7.87 (s, H, 8.49 (m 2H), 9.24 (s, 211). Exanple 96 25 2 Phenv pvrim dine
5 carboxylic acid 12-(2-am no-4-nethyl-thiazol-5-vD-ethvll-amde -75- / \
NO H3C N H N --4/ S~NHZ Foll owi ng procedures simlar to those of Exanple 5
but substituting 2-phenyl-pyrinridine-5=carboxylic acid (0.12 mol) for
2- (3-fluoro-phenyl)-pyrintidine-5-carboxylic acid, and substituting
5-(2-am no- ethyl-thiazol-2-ylam ne di hydrobrom de for aniline, there is
prepared é%{ﬁij'] &he 2-phenyl- 1d1ne-5—carboxyhc
(2-(2- amgngg‘ﬁ?ng% %X'Frla aggt’ltﬁosg Lsgut?lzla%‘l%e ga.s[J aysgm 2’340 (M+H) ;
"H NMVR (300 formqi—ﬂumh@yl) psmzfdmﬁf@'b"xgﬁe acidpang pubsjituting Jyamingmicthy 6. 70

(bs, N "Dhydr%xgﬁghﬂ)-@gzeﬁéﬁhlfﬁﬁﬂude Byd3ohBri&or zﬁl.mne ZH)&, is &eﬂa&d@@,&ﬂ@@@ﬁﬁpl e 97
2-( 3- Fl uor o- p 1)

l,i c. .acid
3- et hy| s e S ' <R3 *°lifp M a}léMSH) MR £l ask
cont akni r@oﬁ@&,((ﬁgom,)s 2@5@, :ma; 315'1 (a_.aHme 78(&,%@!12{740(111%9% 3745311,%I9)22| S

chilled |n&§&{9@? ]\Eﬁber bath with magnetic stirring:
SQ/anob(é’ €S Orf chloride (5 g, 2.49 mol) is added along with DCM
(10ni) tcemsmskodown the sides of the flask. After 30 min, concentrated HCl

in water ed.at t Gl huBbndDeRSiattide (PH < 4). Water (50
m) is a(J"%Jiéhc?m(’?1 L)ctlhwlsgag?oé{?rlovdgiﬂl %ﬁ El&%acsijo he residue is filtered to
afford 3- Cyano- N nethyl - benzenesulfonam de as a solid (99%. MS: 195

(MtH) ;" H NVR ( ~g6 (d, 3H), 4.48 (broad-s, NH), 7.7 (t,
1H), 7.9 (d, 1 |8f13 H) bteJQ(S 1H). Step 2: To a solution of

3- Cyano- N 18t N enzenesu or;afn (4.88 g, 2.49 mmol) in MeOH (160 i)

i s added ntrated HCl in ater (16 nmL) followed by the addition of
Pal | adi um onn Carbon 20 (10w /o, 50wt % water, 1.6 g). Wth nmagnetic

S]E' Lrﬂgng F&ll@@mﬁ?lﬁﬁédh&ﬁlsﬁﬁar% #h6de BﬁEﬂ{n)ﬂembamh sbtlmm@epphwtwmidimﬁiﬁcaf!;bmlggSpher e
of hy rogen 0Q cle e. reac i er

at nospher &4 g%]@r{g\ﬂl“‘frﬂ PE‘W‘% i M‘#ﬁlg Sﬁbes{é%ﬁ%g n(ﬁll Sh?ll | tered
t hr ough celsulfoﬁyl}amdzyﬂeruﬁmﬁymmlmﬂam}me i‘@apbm\epéﬂeﬂ) arcahoxvli

| s added. gﬂ (o @%@d Q&lfoﬁylﬂég%ﬂ&ﬁdé 43 salfh. w@ M@ﬁrlﬂlﬂm spinﬁ.r e of
hydr ogen. ere rousg celite and the f| IHt) g%?dl S
concent r aCBOD)NG ¥CLAM.G. 78 oWDee73 (5, 2H), 7.53 (m, 3H), 7.65 (d, 2H), 7.77(d, 2

}.5 2H): 9-26 (S: 21{)'

Example 95
2-Phenv-pyrimidine-5-carboxylic acid 3-methyisulfamovl-benzylamide

0
N=" N
/j)'LH
.
@”
O-'-..
=5
o’ NH

CH,

Following procedures similar to those of Example 5 but substituting 2-phenyl-pyrimidine-5-carboxylic

20 acid for 2-(3-fluoro-phenyl)-pyrimidine-5-carboxylic acid, and substituting 3-aminomethyl-N-methyl-
benenesulfonamide hydrochloride for aniline, there is prepared 2-pheny-pyrimidine-5-carboxylic acid
3-methylsulfamoyl-benzylamide as a solid. MS: 383 (M-+H); Y NMR (300 MHz, CD;0D): 8 2.53 (s,
3H), 4.71 (s, 2H), 7.26 (m, 1), 7.46-7.80(m, 7H), 7.87 (s, H), 8.49 (m, 2H), 9.24 (s, 2H).

Example 96
25 2-Pheny-pyrimidine-5-carboxylic acid [2-( 7-amino-4-methyl-thiazol-5-yi)-ethyl]-amide




25 3-am nonet hyl - N- et hyl - benzenesul f onam de hydrochl oride, as a solid
(99%9. Ms: 201 (MHH);"H NWMR (300 MHz, DMSO-d6): 6 2.41 (d, 3H), 4.12 (d,
2H), 7.23-7.57 (m 2H), 7.70 (d, 1H), 7.81 (d, 114), 8.49 (broad-s, 311).
-76- Step 3: To a m xture of 2-(3-fluoro-phenyl)-pyrimdine-5-carboxylic
acid (545 ng, 2.5 mol) and DCM (35 mlp_is added oxalyl chloride (635 ny,
5 mol) followed by the addition of DM (20 L). The reaction is stirred at
roomtenperature for 3 hours. Anhydrous toluene (10 nL) is added and the,
reaction mxture is concentrated in vacuo. The residue is dissolved in

Et OAc (30 5 Pting 5 solution is added to a m xture of

3- am nonet ‘ Zbenz8sesul f onani de hydrochl oride (590 ng, 2.5
nmol ), sodi 4w i eﬁf§§9<¥gN 5 mol) and water (10 nL) at OC. The

resul ting reactlon m Xt ur /M@rned to roomtenperature and stirred
overni ght. Approxi mately 80/ aSof Nt OAc is renoved in vacuo, and heptane is
added to preC|p|tate the product. The precipitate is collected by

filterati &Alovwipgprocedirsssimiley tp shope of Fixaseplq hbubpudptituting 2gheughyrimidine-5-carboxylic

2- (3- f | uoméid EERGot s 1-(3-ihiofdephayd) eJSC‘carlanyﬁs beld, and substituting 5-(2-amino-

Someent r afRlR: 3)‘1%@’“ éﬁhﬁé}‘gﬁwl@ g“w"@? D AP L e AR Eebicns £ or d

addi t i bnalacid ids 43-a Galidh OASy BHC(MHED; 'H NMR. (300

3-net hyl s ; '"H
NVR (300 Weﬁ%{?}s@?éé ﬁgl g&ﬁég%gﬁ%% géé)&mﬁ?ﬁ} M?—“’f?ﬁ&zﬁ%ﬁ%&%% 2H)
7.57 7. 70(@ﬁ¥DAE@X82H)78 (s 111), 8.16 (d, 114) 8.31 (d, IM 9.33 (s,
211), 9. S53xdrpled7) . 1C50 = 9.5 uM 15 Exanple 98

{4-{[ (2-Phen 'd|ne 5- carbonyl) ani nol - benz II-phosphonlc aci d

di et hyl e%#%ﬁm gigniding-Syearg pulfarpeyi-bengylonide ng procedur es

simlar to those of anple 5 but substltutlng

2- phenyl - pyrim di

-carbaoxylic acid for

2-(3-fl uoro- ph- -pyWim -5-carboxylic acid, and substituting
(4-am no- be ‘ phosp c acid diethyl ester for aniline, there is
prepared ( (2-pheny|-pML m di ne- 5- car bonyl)

am nol - ; -benzyl)_th%ﬁhﬂnic acid dieth yl ester as a solid. Ms: 426
(MrH . | H MAR (300 MHz, CDC13)4 S 1.13 (t, 3H), 1.32(t, 3H), 3.79 (g, H),
3.99 (%, M), 4.20 (m 212), 5.81(q, 4.62 (d, I1), 7.27 (d, 3H), 7.48 (s,
311), 7. 6%tep & A gk conginigy IPEM (7 o)) andymotBylqraine i)wated(48 3t%s7.5 tfpol) is€Bifledtin 38 M
Exanple 9 dowiid-thit ik hRpetic Rifila B EyRRrtanfkAd:RRRAY chlolfl B Q) 2 AUhMbD) & RRR$PhoNI €
acid diet glgng w1§1tD(EM {(10mL) to wash down the sides of the flask. After 30 min, concentrated HC1 in water
is added at 0°C, until the reaction is acidic (pH < 4). Water (50 ml) is added and DCM is removed in
15 vacuo. The residue is filtered to afford 3-cyano-N-methyl-benzenesulfonamide as a solid (99%). MS:
195 (MHID); ' NMR (300 MEz, CDCls): 6 2.76 (d, 3H), 4.48 (broad-s, N-H), 7.7 (t, 1H), 7.9 (d, 1H),
8.13 (d, 1H), 8.19 (s, 1HD).
Step 2: To a solution of 3-cyano-N-methyl-benzenesulfonamide (4.88 g, 2.49 mmol) in MeOH (160
mL) is added concentrated HC] in water (16 mL) followed by the addition of Palladium on Carbon
20 (10wi%, 50wt% water, 1.6 g). With magnetic stirring, the reaction is alternately placed under vacuum
and 1 atmosphere of hydrogen (balloon) for three eycles. The reaction is then left under 1 atmosphere
of hydrogen with stirring for 2 days. The reaction is filtered through celite and fresh Palladium on
Carbon (10wi%, 50wt% water, 1.6 g) is added. The reaction is stirred for 24 hours under 1 atmosphere
of hydrogen. The reaction is filtered through celite and the filtrate is concentrated in vacuo to provide
25 3-aminomethyl-N-methy]-benzenesulfonamide hydrochloride, as a solid (99%). MS: 201 (M+H); 'H
NMR (300 MHz, DMSO-d6): & 2.41 (d, 3H), 4.12 (d, 2H), 7.23-7.57 (m, 2H), 7.70 (d, 1H), 7.81 (d,

1H), 8.49 (broad-s, 3H).



COCH3 [/ JI~ 1 11/0-- NNP HO-\ CH3 N Follow ng procedures simlar
to those of Exanple 5 but substituting 2-phenyl-pyrimdine-5-carboxylic
acid for 2-(3-fluoro-phenyl)-pyrimdine-5-carboxylic acid, and substituting
(4-am nobutyl)-phosphonic -77- acid diethyl ester oxalate for aniline,
there is prepared {4-f(2-phenyl-nrim dige-5-carbonyl -am nol -

but vl ) - phosphonic acid diethyl ester as a solid. Ms: 392 (M+O; "H NWVR (300
MHz, CDC13): S 1.31 (t, 611), 1.77 (m 611), 3.48 (g, 2H), 3.97-4.19 (m
4H), 7.40-7.58 (m 311), 7.84 (bs, N-H), 8.40-8.57 (m 211), 9.23 (s, 2H);
| C50 = 23.8%eplaMo Dmibcbafergl-€3-AHoo- {)Hbﬂfl[ pyrinfiding/$-carboxylic acid (545 mg, 2.5 mmol) and

N7 i TR Bl Rgedea B b s sk R <P i e nﬂ%@ﬁi&ﬁg&w e 5
gut 33 ]th :33 E) [Ihuteacmgn 12 stirted myrberp temiperatierfer-35owar M»yyrlouﬂoluare l(nb thiQis addedI and the’

(4( 3 noet‘%ytﬁ’m’ﬁ“"% gﬁg%%ﬁ(yag Aot d%g&%a&ﬁle €85k BRASHPRY Tl dellhioe
i s prepar “t{UAJ?@@dmwﬂﬂﬂfﬁraﬁl@m@?@ﬁwﬂlm@ﬁsdﬁqﬂmﬂde éxdmmom?d@@hom c

zimci?)g di( tet gl 2.emiBn, s@&u@cﬁﬁﬂnht@(% ]gMH]wale} {10 1, %I!\d%(iiﬂéqemg re% 3): S

3H), 8. 09 FHE® ‘SN&&FBB‘*Q%“’&‘S t fa‘élrf?)a“d gtm 3%3(1% ZQHPIO“‘B%YT%%@P%ATS { Pht(anmyl
j (2 phen y lrenmyﬂsd itrivading) ancﬁreptaﬁebomdé@ to @ﬂsmpmalte thieproguicd. (Theppdiginateds @fédtddy et hy|
E)S(;.ﬁ{)l e 5 ut S g {elge'%hzgd N%\ p e i 4: Qt Iaﬁord 9—%-&1{00%951(1 UHI‘ F%%S 'S%I' Eel— éarbt ﬁyo l1u_:I Q?S e of
2- (3-¥9 et amoyi {berizplamide QLO@ atgbdswmotilelalmucts arg nehceningsd irtdilye remifiue
(ami no-p h%@ﬁilﬁéﬁ%& lI’Hdh)el‘]ro111atc:grapl.1y to afford additional 2-(3-fluoro-phenyl}-pyrimidine-5-carboxylic
acid 3-methylsulfamoyl-benzylamide (130 mg) as 2 powder. MS: 401 (M + H); 'HNMR (300 MHz,
DMSO-dg): 8 2.41 (&, 3H), 4.64 (d, 2E), 7.42-7.50 (m, 2K, 7.57-7.70 (m, 4H), 7.78 (s, 1H), 8.16 (4,
1H), 8.31 (d, 1H), 9.33 (s, 2D, 9.53 (t, 1H). 1Css=9.5 nM.
i5 Example 98 .
J4-{I(2-Phenyl-pyrimidine-5-carbonyl)-amino]-benzyl} -phosphonic acid diethyl ester

':',_

Following procedures similar to those of Example 5 but substituting 2-phenyl-pyrimidine-5-carboxylic
acid for 2-(3-flucro-phenyl)-pyrimidine-5-carboxylic acid, and substituting (4-amino-benzyl)-
20 phosphonic acid diethyl ester for aniline, there is prepared (4-{[(2-phenyl-pyrimidine-5-carbonyl)-
* amino]-methyl}-benzyl)-phosphonic acid diethyl ester as a solid. MS: 426 (M+H); "H NMR (300
MHz, CDCls): & 1.13 (t, 3H), 1.32(t, 3H), 3.79 (q, H), 3.99 (g, H), 4.20 (m, 2H), 5.91(q, 4.62 (d, H),
7.27 (d, 3H), 7.48 (s, 3H), 7.67 (d, 2H), 8.42 (d, 211), 9.28 (5, H), 9.53 (s, H); ICs0 = 38 nM.
Example 99
25 {4-[(2-Phenyl-pyrimidine-5-carbonyl)-aminol-butyl)-phosphonic acid diethyl ester
CH,

O O
jo~
N - N/\/\/ N\
| H o

N

Following procedures similar to those of Example 5 but substituting 2-phenyl-pyrimidine-5-carboxylic
acid for 2-(3-fluoro-phenyl}-pyrimidine-5-carboxylic acid, and substituting (4-aminobutyl)-phosphonic



phosphonic acid diethyl ester hydrochloride for aniline, there is prepared
j phenvt -f (2- phen}1 20 py”i m di ne-5-car bonyl ) -am no] - net hyl ) - nhosphoni ¢ aci d
diethyl ester as a solid. Ms: 426 (Mt117; "H NWR (300 MHz, CDC13): 8 1.13
(t, 3H, 1.32 (t, 314), 3.70-3.90 (m 10, 3.90-4.08 (m H), 4.09-4.31 (m
2H), 5.88 (q, 1]), 7.27 (m 3H), 7.47 g¢m 311), 7.65 (d, H), 8.43 (m 2H),
9.27 (s, 2H), 9.35(d, NNH; 1C50 = 48 nM Exanple 102 25 2(3 Fuuoro

phenyl ) -nyri m di ne-5-carbox+lic and 3-net hanesul fonyl)-benzyl am de -78- 0 N
M I F N O SCH3 F Follow ng procedures S|mlar to those of Exarrple 5
but substactdEdﬂnagesﬂaranme\sﬂnhé @oxel is repaved| A2y Al € 3

prepar ed CeiPatmoiORPRRY Lt N bfH drfi8obad @mfso@m cool; ;3131

3- et hanesuu CONyT I - as a so - 386 (MtH) 300 MHz,
CD3OD) : E{th(?g(m;‘ﬂfﬁ)ﬁ%(@Q‘l@é972:H?(m54}13z7244]-7758(1§‘"%}@] %(bs’?f%s‘}ﬂ% (m 2H),
7.77 (d, n@ﬂﬂ% §§ (%?1@50,_2%5%(5 H, 8.20 (d, H, 8.34 (d, H, 9.25 (S
2H) . Exa 8 55 Fluoro phenyl):nyrimdine 5 carboxylic acid

(1- mﬁhanﬁ&m&dﬁgl-pl peridin-3-vimethvfamde 0 N- | Nm H NN1,0 H3CSO
F 10 St epsalr; 9 i Bty - gyl ®sterrmol ) and

3- am nonet hy -p| per|d| ne-| - carbog%illc aC|d tert- butyI ester (4.65 Mol ) in
et hyl acetate (30 nLf and is added a solution of

2- (3-fl uoro-phen g Lll/ﬂq\guﬁqe 5- carboxyllcaC|d chloride (4.65 mmol) in
ethyl acetate (RO |nL)n The m-xture is stirred at roomtenperature '

over ni ght . “Fae-teaetion mxture i“S:extracted with ethyl acetate, washed
wth wate ied (Na2SO4) and concentrated in vacuo to give

3-({12-(3- oro 15 pheny)pvrlmdl ne 5

carboxyl | - am no=net hyl i di L as a
ol i d . VEIPE e K0 R e A hﬂ%ﬂ%%p*%ﬂ)‘f%é{wm =af958 o

SH), 2. 90acdd R862-(3fluotilphdyyl)-pyrimidine-5- carboxyhc acid, and substituting (4-aminoethyl)-phosphonic
10 acid diethyl ester oxalate for aniline, there is prepared {4-{(2-phenyl-pyrimidine-5-carbonyl -amino}-
ethy])-phosphonic acid diethy] ester as a solid. MS: 364 (M+H); "H NMR (300 MHz, CDCl5): & 1.38
(t. 6HD), 2.16 (m, 2E0), 3.78 (m, 2H), 4.03-4.22 (m, 4H), 7.50 (m, 3H), 8.09 (bs, N-H), 8.48 (m, 2H),

9.24 (5, 2H).
Example 101
15 {Phenyl-[(2-phenyl-pyrimidine-5 -carbonvl)—aminp1—meth\fl)-nhosphonic acid diethy] ester
‘ HG '
d CH,
o ol

ekl

Following procedures similar to those of Example 5 but substituting 2-phenyl-pyrimidine-5-carboxylic
acid for 2-(3-fluoro-phenyl)-pyrimidine-5-carboxylic acid, and substituting (aminoc-phenyl-methyl)-
phosphonic acid diethyl ester hydrochloride for apiline, there is prepared {phenyl-[(2-phenyl-

20 imidine-5-carbonyl)-amino)-methyl)-phosphonic acid diethyl ester as a solid. MS: 426 (M-+H); 'H
NMR (300 MHz, CDCL): § 1.13 (t, 3H), 1.32 (t, 3H), 3.70-3.90 {m, II), 3.90-4.08 (m, H), 4.09-4.31
(m, 2HY), 5.88 (q, H), 7.27 (m, 3H), 7.47 (m, 3H), 7.65 (d, H), 8.43 (m, 2H), 9.27 (s, 2ZH}, 9.35(d, N-H);
ICsp = 48 nM.

Example 102
2-(3-Fluoro-

lic acid 3-methanesulfonyl)-benzylamide

25 henyl)-



7.15-7.25 (m H), 7.41-7.53 (m 11), 7.56 (bs, NH), 8.18 (d, H), 8.29
(d,13), 9.21 (s, 2H). Step 2: Hydrogen chloride gas is bubbled into a
solution of 3-({[2-(3-fluoro-pheny)-pyrimdine-5-

car bonyl | -am no}-net hyl ) - pi peridine-|-carboxylic acid tert-butyl ester
(3.76 nmol) in DCM (20 nm.) 20 and thesygeaction is stirred at room
tenperature for 2 hours. The m xture is concentrated in vacuo to afford

2- (3-fluoro-nheny)-p3rimdi ne-5-carboxylic acid (piperidin-3-ylnmeth
yl)-am de hydrochloride as a solid. M5 415 (MtH);'H NVR (300 MHz, CD3QOD):
S$1.22-1.50 (m 2H £ 1.68-1.90 (m H), 1.90- 2.06 (bs, 2H), 2.06-2.17 (bs,
6H), 2.73-3.04 3.24-3.50 (m H), 7.24-7.35 (m H), 7.48-7.60 (m
H, 8.19 (d, 9.23 (s, 2H). 25 Step 3: Methanesul f onyl
chloride adefed to a stirred solution of

henyl ) - pyrigaldi ne-5-carboxylic acid

2yl met hyl ) - angd€CHydr ochl ori de (0.523 mml) and triethylam ne
(2.62 mmol )¢ in DCM (20 nL) at 0C. The m xture is stirred at OCfor an hour,
and then -79- stirred at_room tenperature overni The re mxture
i s washedolipwing Wa‘feé\“ef(wlﬂﬁto)ﬂm‘r?fg‘ar&?l@éh?té“tfs‘é\?%‘fg ‘Eeﬂ%aﬁﬁﬁﬁf%ﬁ’

(MySHH) , di ntié %Q:reaé\Qrels‘aeéaQgﬂhﬁ@&gﬁlamwmemﬁhabdsﬁct MMIZL by

silica gel col um chronato ra ffar

> (311 Qcempmitage « gy e ot SN e GRS o51of s o a0,

( 1- mes hanesiul F7qay Hy, pi4pe170 th, 1ER -7y s HinyA.88<( & H) 020 84(s, 18, $291(d,d), vB:(d,3D3- LM H) ;
1H 5 NI\/R& MHz, CD30OD): S 1.43-1.95 (m 4H), 2.10-2.23 bs, 11),

3. 04-3. Sd( ; 511), 3.60-3.78(m H), 6.71-6.90 (bs, NH), 7.18-7.23 (m
H, 7. 42&@5121_(931 H) 8.18-8.37(q, 2H), 9.20 (s, 211). Exanple 104

2- (3-Fl uof il ﬁ&r@x@ﬁ'ﬁ&@l‘ﬂﬂn&tﬁax@ﬁﬂfﬁm piperidin-3-ylmethyamide

(1- dlrretha es yI=prnerirdin-3-ylnethyl)- amide O N~ N rn H \NN
1-0 H3C-N- SO 10 F D net hanesul fanmoyl chloride (0.632 nmol) is added to
a stirred sol u?\, uor o- phenyl ) - pyrim di ne-5-carboxylic acid

(pi peridin-3-y met| yI -a detrlhydrochlorlde(o 632 mmol ) and

triethyl agiye (3816 mMmol) DCM (20 nL) at OC. The m xture is stirred at
0C for an Jr, and then sHOrred at roomtenperature overnight. The

reaction mture is dlldb‘édomth DCM (10 nm.) and washed -15 with water (30
nm). The origanic Iayer is separated, dried (Na2S™4), filtered and

e fford
(230?5 PT Ligt%)dl 'ﬁ‘g ﬁs? ?t[ §f ]Inomsl ncga?l:}soqt'!ljcg 1%%4&113}&0&)%@5 g’lq](n%étﬁyﬂ;ﬁ;% fio af for

carboxyhc acld tert-butyl ester (4.65 mmol) in ethyl acetate (30 mL) znd water (20 mL) is added a
solution of 2-(3-fluoro-phenyl)-pyrimidine-5-carboxylicacid chloride (4.65 mmol) in ethyl acetate (20

mL). The mixture is stirred at room temperature overnight. The reaction mixture is extracted with
ethyl acetate, washed with water, dried (Na;SO;) and concentrated in vacuo to give 3-({[2-(3-flucro-
-methyl)-piperidine-1-carboxylic acid tert-butyl ester as a solid.
MS 415 VM+H); ' NMR (300 MHz, CDCL): § 1.47 (s, 9H), 1.55-2.22 (m, 5H), 2.90-4.90 (m, 61D,
7.15-7.25 (m, H), 7.41-7.53 (m, H), 7.56 (bs, NH), 8.18 (d, H), 8.29 (d, H}, 2.21 (s, 2H).

Step 2: Hydrogen chloride gas is bubbled into a solution of 3-({[2-(3-fluoro-pheny)-pyrimidine-5-
carbonyl]-amino}-methyl)-piperidine-1 -carboxylic acid tert-butyl ester (3.76 mmol) in DCM (20 mL)

15

20 and the reaction is stirred at room temperature for 2 hours. The mixture is concentrated in vacuo to

a solid. MS 415 (M+H); "H NMR (300 MHz, CD;0D): § 1.22-1.50 (m, 2H), 1.68-1.90 (m, H), 1.90-
2.06 (bs, ZH), 2.06-2.17 (bs, 6H), 2.73-3.04 (m, 2H), 3.24-3.50 (m, H), 7.24-7.35 (m, H), 7.48-7.60 (m,
H), 8.19 (d, H), 8.34 (d, H), 9.23 (s, 2HD).

25 Step 3: Methanesuifonyl chloride (0.523 mmol) is added to a stirred solution of 2-(3-fluoro-phenyl)-
pyrimidine-5-carboxylic acid (piperidin-3-ylmethyl)-amide hydrochloride (0.523 mmol) and
triethylamine (2.62 mmol) in DCM (20 mL) at 0°C. The mixture is stirred at 0°C for an hour, and then



d net hanesul f anoyl -pi peridin-3- ]y nethyl)-am de (245 ng) as a solid. M
422 (MtH); 1H NMR (300 MHz, CDC13): S 1.37-1.69 (m 211), 1.74-1.92 (in,
211), 2.03-2.17 (bs,11), 2.81 (s, 6H), 3.09-3.20 (m H), 3.21-3.50(m
411), 3.60-3.75 (m11l), 6.83-6.98 (bs, NNH), 7.16-7.28 (m H), 7.42-7.55
(in, H, 8.16- 20 8.33(qg, 2H), 9.20 (sy9.211). Exanple 105

2- (Phenyl - pyri m di ne-5-carboxylic acid 3-net hanesul f onyl am no- benzyl am de
IO XN NSCH3 HO NO | CY--1 Methanesul fonyl chloride (0.553 mmuol)
is added to a stirred solution of 2-phenyl-pyrimdine-5 25 carboxylic acid
3- ani no- b¥inedsdt sowmdenycEkarplomighl She BacE@Euixtud i washel Vit watdr A0ant)khe( 1. 05 ol )
in  DCM (g0 Hdyedt seggate&r Iaﬁedrﬂ\/féﬁﬁh %ilﬂel%d §:¥d c'&ﬁg%ﬂra"t’éd e ﬁ?ﬁé%u@ﬁs?\frﬁie&%r an

hour. The Feact’ion m xt guenched with 5% HCl and extracted with
(20 niL). sitiesdcefumn ehrqﬁw‘@faph%d%t@wfhﬁwc "%@%‘é%lﬁﬁh{%ﬂ\%\t@ﬂ(ﬂ?@l—éﬁ) and
brine (2Qafbbylic il gdngtmmxl-mémhﬁ.@tmetﬁgmﬂmﬁ@m;armrdam 393r[1\MBI§2,l3lH The

residels-80- urifie silica gel colu r W th
0= 556 ReCHR B CRIGL0 6145 ol 1 230 B PP G o S o 8,

3- met hanesuld.anyd, IHND1 HRoZ @, #Yi7de-7(52 (0, myga 188.3Hq,200),ioc0 (V8. 383 (MrH); 1H
NVR (300 13): S 3.41 (s, 311), 4.76-4.72 (m 2H), 7.00 (bs, NH,
70572%*11), 727760(m 511) 840853(m 2H), 9.16 (s,

21- 1) 52 ] 20,¢ Yainal 1 -} - O 3 | Binang amn ey -5 i ; 1 1 )-
3-acetyl lJearmvl benzylamde ONHI \ N/ O / OSNKGHB FHToa

sol ution pot assi um carbonate (1.22 mvl) and

N-acetyl - 3 am nonet fyyl - benzenesul fonam de (1.22 notel) in EtOAc (10 ni)
and water (10 ﬁ solution of 2-(3-fluoro-phenyl) 10

pyrim di ne-5-c¢ rbd yl Hc acidjchloride (1.22 mmol) in acetate (10 nL) at O0C,
and the m eSws stirre Nat room tenperature overnight. The m xture is
acidified h 5% HCI ]}@\pjﬂ—@ﬂ and extracted with

l
CH,

10 F
Dimethanesulfamoyl chloride (0.632 mmol) is added to a stirred solution of 2-(3-fluoro-phenyl)-
pyrimidine-5-carboxylic acid (piperidin-3-ylmethyl}-amide trihydrochloride (0.632 mumol) and
triethylamine (3.16 mmol) in DCM (20 mL) at 0°C. The mixture is stirred at 0°C for an hour, and then
stirred at room temperature overnight. The reaction mixture is diluted with DCM (10 mL) and washed

.15 with water (30 mL). The organic layer is separated, dried (Na,SOy), filtered and concentradted in vacuo.
The residue is triturated with EtOAc to afford 2-(3-fluoro-phenyl}-pyrimidine-5-carboxylic acid (1-
dimethanesulfamoyl-piperidin-3-yimethyl)-amide (245 mg) as a solid. MS: 422 (M+H); "H NMR (300
MHz, CDCL): & 1.37-1.69 (m, 2X), 1.74-1.92 (m, 2H), 2.03-2.17 (bs, H), 2.81 (s, 6H), 3.09-3.20 (m,
H), 3.21-3.50(m, 4H), 3.60-3.75 (m, H), 6.83-6.98 (bs, N-H), 7.16-7.28 (m, H), 7.42-7.55 (m, H), 8.16-

20 833(q, 2ED, 9.20 (s, 2FD). '

Example 1065
2-(Phenyl)-pyrimidine-5-carboxvlic acid 3-methanesulfonylamino-benzylamide

Methanesulfonyl chloride (0.553 mmol) is added to a stirred solution of 2-phenyl-pyrimidine-5-

25 carboxylic acid 3-amino-benzylamide (Example 115, 0.526 mmol) and triethylamine (1.05 mmol) in
DCM (20 mL) at 0°C. The mixture is stirred at room temperature for an hour. The reaction mixture is
quenched with 5% HCI and extracted with DCM (20 mL). The oi'ganic layer is separated, washed with
water (20 mL) and brine (20 mL), dried (Na;80,), filtered and concentrated in vacuo. The residue is



Et OAc. The organic |layer is separated, washed with water and brine, dried
(MgSA), filtered and concentrated in vacuo. The residue is purified by
silica gel colum chromatography eluting with EtOAc to afford
2- (3-fluoro-phenyl)-pyrimdine-5-carboxylic acid
3-acetyl sul fanoyl - benzyl amide as a 15 sglid. M5 429 (Mr13); "H NMR (300
MHz; CD30OD): 8 3.95-4.00 (d, 313), 4:85 (s, 311), 7.22-7.34 (m H),
7.41-7.62(m H), 7.66-7.83 (d, 211), 7.88-7.95 (d, H), 8.04 (s, H,
8.12-823(m H), 8.26-8.37 (d, H), 9.26-9.34 (in, 214). Exanple 107
2- ( 3- Fl uomporffddn yilija-peldolufin @hiomatberaydy Blndyy with 066% MeOH in DCM to afford 2-(phenyl)-
3- (3- oxo- piperiazi ne-| ~sul f.on be 1 .0 N~ . o5+, 0 . 20
Fol | owi ng i8S RBalioid 28 tLgnf'sr‘ll U%IM%%Qiég,m%ﬁasgﬁb@% ‘Tuting
4- ( 3- ani n@veH) i NVReRoEYEE (IS 341k, BEY, 476472 (a2, 70 (bs, N-H), 7.05-7.23 (m,
N acet yl - 15 Y y ) there is prepared
2-(3-fl uo:régiglﬁz‘r?&lsgrppﬁﬁﬁaﬁ?ghégpgggxy I'c acid
3- ( 3- oxo- prasenle Wi ne-| - sul fonyl )bent 1~ as a solid. MS 470 (MrH) ;' H NWVR
(300 MHz, 2 &n ik ided, 213), 25

H) , 7.3

7.34-7.47°(m °7.77 (m 4H), 7.80 (s, NH), 8.01-8.18 (in, 2H),
8.28 (d,11), 9.29 (S 211), 9.45 (t, N-H). Exanple 108
2- Pheny- pyri m dj & DG jc acid (2-sulfanp} I-ethyl)-amde 0 O1l0 N

H S\NH2  \ N / Jo| a sl ut of 2-phenyl - pyri m di ne-5-carboxylic acid
chl oride ( mtol ) and 2-@m 5 et hanesul fonicacid amde (1.51 mol) in
DCM (15 nt added diis8gsopylethyl anmine (4.53 mmol). The mixture is

stirred at rfoom tenperatur® oyerfght. The mixture is concentrated in
vacuo. The Fresidue is washediwith water and DCMto afford

2- phenv- pyg b Bighion %@&M@&%&&Q B%%inqu& T ﬁﬂl—afcégglaaliﬁon%%)[tehﬁe%sq onigiag Sol i d.
MS: 307 (MtH);"H N (300 MHz, O-de): 6 3.25 (g, 2 3.67 (m 2H),
6.93 (s, N-3dymmod) inplOAR0 pky and pater (18 mbgisgddeda sofytiop ofR-Ceflgm-mersd)- (m  N- H) ,
9. 16-9. 36 pfrimhididéD-carbdeDlk aciti@hicB& M2 mmol) in acetate (10 mL) at 0°C, and the mixture is stirred
at room temperature overnight. The mixture is acidified with 5% HCI to pH 2-3 and extracted with
EtOAc. The organic layer is separated, washed with water and brine, dried (MgSO,), filtered and
concentrated in vacuo. The residue is purified by silica gel column chromatography eluting with
EtOAc to afford 2-(3-fluoro-phenyl)-
15 - solid. MS: 429 (M+H); "H NMR (300 MMz, CI};0D): & 3.95-4.00 (I'd, 3H), 4.85 (s, 3H), 7.22-7.34 (m,
H), 7.41-7.62(m, H), 7.66-7.83 (d, 2H), 7.88-7.95 (d, F), 8.04 (s, H), 8.12-8.23(m, H), 8.26-8.37 (d,
H), 9.26-9.34 (m, 2H).
Example 107
2-(3-Fluora-phenyl)-pyrimidine-5-carboxylic acid 3-(3-oxo-piperiazine-1-sulfonyl)-benzylamide

o
N*" N
| H
S
N
O=s_
7 ’ Nk/

imidine-5-carboxylic acid 3-acetylsulfamoyl-benzylamide as a

o
K
20

Following procedures similar to those of Example 106, but substituting 4-(3-aminomethyl-
benzenesulfonyl)-piperazin-2-one for N-acetyl-3-aminomethyl-benzenesulfonamide, there is prepared
2-(3-fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(3-oxo-piperiazing-1-sulfonyl)-benzylamide as a
salid. MS: 470 (M+H); "H NMR (300 MHz, DMSO-ds): 5 3.16 (s, 45), 3.57 (s, 2H), 4.63 (d, 2H),

25 7.34-7.47 (m, H}, 7.56-7.77 (m, 4H), 7.80 (s, N-H), 8.01-8.18 (m, 2H), 8.28 (d, H), 9.29 (S, 2H), 9.45
(t, N-H).




Exanpl e 109 2- Pheny-pyri m di ne-5-carboxylic acid

(2-di nmet hyl sul fanoyl -ethyl)-amde 0 0 O N N~/S~-N~CH3 H \ CH3 Fol | owi ng
procedures simlar to those of Exanple 108 but substituting

2-di net hyl am no- 15 et hanesul foni cacid am de for 2-am no-ethanesul foni cacid
anm de, there is prepared 2-pheny- pyringdine-5-carboxylic acid

(2-di net hyl sul fanoyl -et hyl )-am de as a SO|Id MS: 334 (MrH);"H NWVR (300
MHz, DMSO-d6): 6 2.76 (s, 6H), 3.29 (t, 2H), 3.62-3.73 (m 211), 7.45-7.60
(m 3H), 842 (m 2H), 9.06 (bs, NH, 9.20 (s, 211); I1Cso = 82 nM

Exanpl e 1Exa@fle208henyl - p3ri m di ne- 5- car boxylic acid

( 3- phenyl hi-adi azol -.5- amde. ) / HS-N To a suspension of
2- phenyl - %#é##é@%%ﬁ Ué%%ia?%%%ﬁpm% mmol) in DCM (10 nL),
oxalyl chloride (0.2 n, 2,8 mmol) is added at OC fol | owed by DWVF (0.23
m., 3 mol). Th ws\ irred at OC for 20 m nutes, warned to room
terrperature and sUIrreé for *additional mn. The 25 m xture is

concentr at uo. The reS| due is dissolved in DCM and

3- phenyl - [ 4] t hi adi azol -5- ylamne (248 ng, 1.4 mml) is added fol | owed
by NMP (0.5 ). The mxture is stirred at room tenperature for tw hours,

and cooncngtraihksh df@.pu gl%mﬁaﬁ-srﬁ%g% aalécﬁwrﬁa Hrﬁtn?ﬁjtﬂj Aa Moo afford 2

-82- phenyl - pvrim dine-5-¢arb K ic acid 3/ :
4Li adi %z oi°thaaatlforigspidranidey b1 gy asD"éMéb’imTePIS wéed iS@EPPyIRAbylapine (45 gumoll30 M
Exanpl e 11k dristileé R ydirred zpban yempgiithieBvethiga: FhemikROWdontentbdin (;&mp hﬁﬂ} 1[12

Exanpi e 11060 F aHsETE e s, RoMe AT SShAaRpaihy
acid for ammgbawsnhmms 1367 BV-cHax: bbuymu(moaﬂwpmwﬁpmsgsm eﬁasﬁd(m

4- et hyl ( I

4] t hi aél azgﬁr&?ﬁ Nﬁﬁfﬁgﬂeﬂﬁg& gkir)zcl ?%/%—@/ ﬁﬁ?%ﬁgg 1%8@'%9 1%)!%6-%%’52)11) 185 2. 77
(s, 340), =p53¥.7.60 (m 611), 8.23 (d, 214), 10 8.48 (d, 2H), 9.22 (s,

1H), 13. 8&xkhipte dhl) . Exanpl e 112 2-(3-Fl uoro- phenyl - pyri m di ne-5-car boxylic
acid (3- pg%rﬁgll - f ,1_d%n 4] t hi adj azg)l -5-yl am de

e-S-carboxvlic acid (2-diméth lsulfamo I-ethyl)-amide

@/@*

Following procedures similar to those of Example 108 but substituting 2-dimethylamino-

\\ /f

N/\/S\ ~CHg

15 ethanesulfonicacid amide for 2-amino-ethanesulfonicacid amide, there is prepared 2-pheny-
imidine-5-carboxylic acid (2-dimethylsulfamoyl-ethyl)-amide as a solid. MS: 334 (M+H); 'H
NMR (300 MHz, DMSO-dg): & 2.76 (s, 6H), 3.29 (1, 2H), 3.62-3.73 (m, 2H), 7.45-7.60 (m, 3H), 8.42
(m, 2H), 9.06 (bs, N-H), 9.20 {5, 2H); IC5 = 82 nM.

Example 110
20 2-Phenyl-pyrimidine-5S-carboxylic acid (3-phenyl-[1.2.4Tthiadiazol-5-y}-amide

O

To a suspension of 2-phenyl-pyrimidine-3-carboxylic acid (400 mg, 2 mmol) in DCM (10 mL.), oxalyl
chloride (0.2 mL, 2.3 mmol) is added at 0°C followed by DMF (0.23 mL, 3 mmol). The mixture is
stirred at 0°C for 20 minutes, warmed to room temperature and stirred for 20 additional min. The

25 mixture is concentrated in vacuo. The residue is dissolved in DCM and 3-phenyl-[1,2,4]thiadiazol-5-
ylamine (248 mg, 1.4 mmol) is added followed by NMP (0.5 mL). The mixture is stirred at room

temperature for two hours, and cooncnetrated in vacue. The residue is tritarated in DCM to afford 2-



pP Foll ow ng procedures simlar to those of Exanple 110 but substituting

2- (3-fluoro-phenyl) pyrimdine- 15 5-carboxylic acid for

2- phenyl - pyri m di ne-5-carboxylic acid, there is prepared

2- (3-fluoro-phenvl)- p3rimdine-5-carboxylic acid (3-phenyl-(1 2

4] t hi adi azol -5-yl )am de. Ms: 378 (M+rHLgx-Exanpl e 113 2- ( 3- Fl uor o- phenyl
-pyrimdi ne-5-carboxylic acid (tetrahydro-pyran-4-yl -amde N O NH-( O
F ~J 20 Followi ng procedures simlar to those of Exanple 110 but
substituting 2-(3- fluoro phenyl pyrlmdl ne-‘ 5 carboxyllc acid for

2- pheny| -ghynl-pyrithidie brdulineapidi(eohenyld 1.2 dlfadiazelcr Yi-amide (G0} me)ra i MByr an- 4-
yl am ne fgp o dx ﬁj]m J=3d&\,12 4] t hi adi azol - 5-yl am ne, there is pr epar ed

2- (3-fluaoro-phenyl) - pyri m di ne-5- carboxylic acid
(tetrahycfr@—%lﬁ-lléi:-4 yIj-am de. MS: 302 (Mrl); 'H NWR (300 Miz, CD3OD): S
i inidin84- st 33 el :

iz . ) ] - Bar® (t, 211),
3.88-3.92 (d, 211)c 4. 02 4.06 (m 25 111), 7. 46 (t, 111) 7.62 (q, 111),
8.14 (d, 1 "{’cb 111) .70 (d, 111), 9.27 (s, 214). Exanple 114 2-C
yclohexyw -5-ca lic acid phenyiamde -83- O/ NN\ H Ne
Step 1. To=a/solu¥io -e(/ ycl ohexanecar boxam di ne hydrochloride (1 g, 7.9

mmol ) 5i n anhydr ous DMF S(’i‘S niL) is added sodi um
3. 3 di Mo RNYng HEARRUBLAL MO Thabile | robht dfstiutinB Znfliny ghofiTBloimigiad. t he

reaction mxtu hours. he reaction is

cool ed t o°-saehonylicanis & Ftpheny! E’ﬁﬂﬁfﬁf’%‘ta&%“(iﬁgmﬁiﬂ}e“?’éprﬁﬁd‘“éld The mixture is

ext r act eds b1 2BV pyri Bind5-0@kbxClid a0 1-phehyIWA S - aM-bIF -yiBatity at ed aqueous
brine, dried

2 cyol oneiSt 3V hEE o MMRSOENBEAEEact d it A TP St b o a6
solido N&482ta,lzmmrdzl)(s 18§,eps8L(s, Mpsol uti on of

2-cycl oh - 3{ m di ne- 5- carboxylic acid nmethyl ester (0.97 g, 4.39 nunol )
and aqu (1 M 4 39 m_) l\/t:C]—I (6 m_) S stlrred at roomtenperature
over ni ght2-(3Ntiieb-plye rprdim At a id (1@ ¢ ipadisgplogidlemide| ution is
treated with 3 N HCl to adju the pH to bet ween 2 and 3. The resul ting
precipitate is fjiltergd off shed with water and dried in vacuo to afford
cycl ohexyl i - 5-gar lic acid (0.2 g, 229 as a solid. Ms: 207
(MHH) . St xt r—é/dN 2-cycl ohexyl - pyri m di ne-5-carboxylic acid (100
my, O0.48 1- . " s

Following procedures similar to those of Example 110 but substituting 2-(3-fluoro-phenyl) pyrimidine-
15 5-carboxylic acid for 2-phenyl-pyrimidine-5-carboxylic acid, there is prepared 2-(3-fluoro-phenyl)-
pyrimidine-5-carboxylic acid (3-phenyl-[1.2.4]thiadiazol-5-yl)amide. MS: 378 (M-+E).

Example 113

20 Following procedures similar to those of Example 110 but substituting 2-(3-fluoro-phenyl) pyrimidine-
5-carboxylic acid for 2-phenyl-pyrimidine-5-carboxylic acid, and substituting tetrahydro—pyrau—4-
ylamine for 3-phenyl-[1,2,4]thiadiazol-5-ylamine, there is prepared 2-(3-fluoro-phenyl)-pyrimidine-5-
carboxylic acid (tetrahydro-pyran-4-yl)-amide. MS: 302 (M+H); "H NMR (300 MHz, CD);OD): &
1.60-1.64 (m, 2H), 1.81-1.84 (d, 2H), 3.33 (s, 2H), 3.38-3.45 (t, 2H), 3.88-3.92 (d, 2H), 4.02-4.06 (m,

25 1H), 7.46 (t, 1H) 7.62 (g, 1H), 8.14 (d, 1H), 8.29 (d, 111), 8.70 (d, 1H), 9.27 (s, 2H).

Example 114
2-Cyclohexyl-pyrimidine-5-carboxvlic acid phenylamide




hydr oxybenzotri azole (74.2 ng, 0.55 mml), and PS-DCC (505 ng, 1.28 mmol g,
0.65 mmol ) in DMV 15 (8 nL) is shaken at roomtenperature for 15 m nutes,
and aniline (30 ng, 0.32 nmol) is added. The m xture i s shaken at room
tenperature for 18 hours, PS-trisamne (388 ng, 3.75 mmollg, 1.45 mol) is
added and the m xture is continually sgaken at roomtenperature for 18
hours. The solid is filtered and washed wwth DCM The filtrate is
concentrated in vacuo to afford 2-cycl ohexyl - pyrim di ne-5- carboxylic acid
phen | lam de (45.6 ng, 51 %9 as a solid. Ms: 282 (MtH); 1C50 = 4960 nM 20
Exam In e 115 2-Pphgnyl -‘rinidine-S-carboxyIic acid 3-am no-benzylam de O
N N NHZ N Fol | ow gedures simlar to those of Exanple 8, but
substituiting $f§E#E“-b- zyl ami ne for 2, 2-

di ox02, 3- di-hyh9-AH 21anda* 6*- benzo[ c]i sot hi azol -5-ylam ne there is

pr epar ed I -pyrimdine- 25 5-carboxylic acid 3-am no-benzyl am de as a
solid. Ms 5 (MtH); 1H NWMR (300 MHz, CD3OD): 6 4.52 (s, 2H), 6.60-6.75

(in, 211) o ¢ G (in,
214, z%epq £ o gy o B0 Dl hyd® (1
aci d- 3- ms(tlﬁguLL‘ra addamiumtﬁamylptaw@eaarbgmmwrpp 11@1113@5*‘43/1 8 grf-tpmebied e xt ure
of 2-(3- Qxichgyﬂll}cm%\ﬁﬁ héﬂe@hﬂ@ﬂ%&&é’r@&?&)‘kh&x@%@rea&ibﬁﬁs@@&b% kb thidany 1
nmol ) _and - aza enzotrlazol r anet hyl ur.oni
et o BEHOSTHEAED b SR i MR el A1 BOAG T PRBHE o as Pt i ¢
di i sopr opyutel ydn@oismneind, GricdGMgk),), diltereddnd comehtated roamotte affued Atyelobexybr 30
mn ool Al BER AU ATLAT By J60F I bliflfe 3ATMIEy. 1.5 Mol ) i
added an m't enper at or 24 hours. The
sol vent i $epr2e Ausvletibnand &-cydidhe s pyriiding- %c@mhqﬁc@m@éhﬂ ft?@t (ﬁa@é & 0appolband
sat ur at ed,, %@%@%@9@?ﬁlt i ﬁsﬂﬁ%@ﬁrb&uéﬁﬁ&&t&%%&&mﬁb@%@@ﬂw th water

ere

and brlne dried and caoncentr ac The residue
i s t APt urexenowtssii Yi“"l‘_‘b © aqygpus oRLeR i freaipd g ﬁél tp F‘%W%%&Bﬁ t‘i/\lﬁg’ﬁ'ﬁrﬂi with
ether to aafBorkt réufidg ﬂ‘édﬁlpﬁi’td i9 filpyed ioff] WHshd-vth Gared mdydribdin agiudl to afford 2-

o ot o Syl o s, (5 TS oSt (Y L1 MR (oo

(m 3H), Serf0 A wmixtutd-Hf 2~c801mx38-p&®m@m- 2arhgxyliQacBH10Qme, 02§ mppl). I 55 (m 2H).
Exanpl e lh}Zroxybenzotnazole (74.2 mg, 0.55 mmol), and PS-DCC (505 mg, 1.28 mmol/g, 0.65 mmol) in DMF
15 (8 mL) is shaken at room temperature for 15 minutes, and aniline (30 mg, 0.32 mmol) is added. The

mixture is shaken at room temperature for 18 hours, PS-trisamine (388 mg, 3.75 mmol/g, 1.45 mmol)

is added and the mixture is continually shaken at room temperature for 18 hours. The solid is filtered
and washed with DCM. The filirate is concentrated i vacuo to afford 2-cyclohexyl-pyrimidine-5-
carboxylic acid phenylamide (45.6 mg, 51%) as a solid. MS: 282 (M+H); ICs = 4960 nM.

20 Example 115
2-Ppbenvl-pyrimidine-5-carboxylic acid 3-smino-benzylamide

Following procedures similar to those of Example 8, but substituiting 3-amino-benzylamine for 2,2~

dioxo2,3-dihydro-1H-2lamda*6*-benzo[c]isothiazol-5-ylamine there is prepared 2-phenyl-pyrimidine-

25 5-carboxylic acid 3-amino-benzylamide as a solid. MS: 305 (M+H); T NMR (300 MHz, CD;0D): &
4.52 (s, 2H), 6.60-6.75 (1, 21), 6.77 (bs, N-H), 7.07 (t, H), 7.47-7.59 (m, 3H), 8.44-8.53 (m, 2H), 9.23
(s, 2H).




2-Pyrazol -1 -yl -pvrimdine 5-carboxylic acid 4-sul fanoyl -benzvlam de 0 LNN
NHOSINHz O 20 Follow ng procedures simlar to those of Exanple 116 but
substituting 2-pyrazol-1-yl-pyrimdine-5 carboxylic acid for

2- (3-pyridyl)pyrimdine-5-carboxylic acid hydrochl ori de, and substituting
4- am nonet hyl - benzenesul f onam de hydrgachl ori de for

3-net hyl sul f anoyl benzyl am ne hydrochl ori de enzylam de as a solid. there
is prepared 2-pyrazol-I-yl _pyrimdine-5-carboxylic acid 4-sul famyl-b Ms:
359 (MtH); 1C50 = 266 W 25 Exanple 118

2-(2-Met hyl -t hiazol -4-vl)-12yri m di ne-5-carboxylic acid
(tetrahydro-pyran-4-yl)-amde -85- 0 NO H3C~-N H S N Fol |l ow ng
procedures simlar to those of Exanple 116 but substituting

2- (2- et BrmRIG187 0] - 4-yl ) - pyri ni di ne-5-carboxylic acid for

2- ( 3- pyr idylp)yanipHididie-5Tabate xid-3-aedghdihydbechlanidede, and substitutinh
t et rahydro- pyran-4syl am ne for 3-methyl sul fanmoyl benzyl am ne hydrochl ori de
there is prepared|2 (2 nethyl thiazol 4 yl):nyrimdine-5-carboxylic acid
(tetrahydro- pyfaiy” 44YD e as a 5 solid. Ms: 305 (MrH); 1C50 = 82 nM
Fol | owi ng &4 dures described in the above exanples, the

f ol | owi ng| coprpounds can_| e, made: 2-Phenyl - pyrim di ne-5-carboxylic acid
(thi ophen-"E=yl net hyl ) - amide, 10 2-Phenyl - pyri m di ne-5-carboxylic acid

(4- et hyl - oxazol - 2- yl pGntHle,

Met hoxyi m np- { 2- -phenyl - pyrim dine-5-carbonyl ).- am noj,- t hi -4-yl}-acet
e aciy dhRgEreeer R b T s b AR P M i o
( 5- met hy |agabkdzatniydol |- 3-8, M NiNvietraineiizydirenuny hegafhiriogeosphate (380 mg, 1 mmol) in dry
2-[(2-Ph h fui di0es 8 BREL RS AL @40 B BrsRdkowyhd ¢ aci d
et hyl esfﬂe%ﬁ%‘ uB¥ly fpﬁ%ﬂ&% ﬁiggﬁ%?n%{é}i){ne_- 5@?& bggw e
( 1- pheny ImipBAetyisnifprylbenaylapiehudrothloside (3p7 Bee-mymelyis pideq prddhepixiyre is
E i ( hdfrb t %ﬁﬁ@é&@}of)ﬁtaﬂp):mﬁgﬁﬂﬂj]m?ﬁi ﬂﬁ,s?lvéﬁt B!a%w&&smy EHeRdstiuB patiGaedoxyl i ¢ aci d
-car pam m doyl - pl per.i dl n- 4- -am ae . .
5T (. PP ARt pa TP e MAEAIE Phops B aPats S 1 P
am de, %:nd’blﬁiﬂ,),dﬂe@wgmxlﬁmgrﬁamt a:mb@k;tbd i vaod.dThe residue is triturated with EtOAc.
[ 3- (2- amipo; LHiRA0kT i#aidde RGOV il BT} &S tford 2-(3-pyridyl)-pyrimidine-5-carboxylic-acid-
3-methvlsulfamoyvl-benzylamide (185 mg, 48%). MS: 384 (M+H); 'H NMR (300MHz, DMSO-dg): 5
15 2.43(d, 35D, 4.65 (d, 2H), 7.45-7.55 (g, 1E), 7.60-7.75 (m, 3H), 7.80 (s, 1ED), 8.72-8.80 (m, 2H), 935 _
" (s, 2H), 9.55 (m, 2HD.
Example 117
2-Pyrazol-1-yl-pyrimidine-S-carboxylic acid 4-sulfamoyl-benzylamide

]
N=
oWy
! N H
N
o NH,

-~
o7\
o

20  Following procedures similar to those of Example 116 but substituting 2-pyrazol-1-yl-pyrimidine-3-
carboxylic acid for 2-(3-pyridyl)pyrimidine-5-carboxylic acid hydrochloride, and substituting 4-
aminomethyl-benzenesulfonamide hydrochioride for 3-methylsulfamoylbenzylamine hydrochloride
there is prepared 2-pyrazol-1-yl-pyrimidine-5-carboxylic acid 4-sulfamoyl-benzylamide as a solid.
MS: 359 (M+H); ICsp = 266 nM.

25 Example 118
2-(2-Methyl-thiazol-4-yl}-pyrimidine-5-carboxylic acid (tetrahydro-pyran-4-yi)-amide




- Phenyl - pyri m di ne-5- car boxylic acid
4-[2-(1, 3-di oxo-1, 3-di hydro-isoi ndol -2-yl)-ethyl]-thiazol-2- 20 yl}-am de,
- (3-Fl uoro- phenyl ) - pyri m di ne-5-car boxylic acid
2-(pyrrolidine-I-sul fonyl)-ethyl]-am de,
3- ({[ 2- (3- Fl uor o- phenyl ) - 4- net hyl - pytgsoi di ne- 5- car bonyl ] - am no} - net hyl ) - be
zyl]-carbamc acid tert-butyl ester,
Fl uor o- phenyl ) - pyri m di ne- 5- carboxyllc acid
pyri di n-2-yhnet hyl ) - squanDyI] benzyl am de, 25

Fl uor o- phenyl ) - pyr -carboxylic acid
hydro) y %\‘ 2- ro yI sul fanoyl )- benzyl am de,
Fl uoft - yr| e-5-carboxylic acid

et

(

I

3-

(

3-

3-

3-

2- hydr oxy I - propyl sul fanoyl ) - benzyl am de,

? Fl uars@awihe Mée)iur&»smum Bitee SEExadFlo X)6 butsubsitnting 2-(2-methyl-thiazol-4-yi)-
3
4-
3-

FiR A e A A ST R

hy drsabeyitubint w&@yﬂnﬁ—m&y& Ylatpizn foy Baweihgsulfamoylbenzylamine hydrochloride there is

Fl uor.0 abddl E.ﬂmlth‘ﬁ)(ﬁdﬁj ﬁb]@gw?nlﬁiﬂé 9 QQWA fio R (Etrah dro- a.n~4~ -amide as a
2-(2- kﬁ/d) r oxy-€et noxy) - e fanoyl enzylam de,
3- Bl uowld. Mﬁeﬁ@ﬁl(}i@ﬁﬁjmé?ﬁ%{- 5-car boxyl ic acid
(tetrahydro-furan-2-yhnet hyl)-sul fanmoyl ] - benzyl am de,

3- Fl uor g- phenyl ) - pyri m, di ne- be%artgo lic ag

e above examp es the following compounds can be

y
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(
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(

i sobut yﬁ@&‘l"‘f‘&%ﬁ‘fﬂe’ﬁ ‘}%‘7‘1'115??1 gt
(3-Fl uqmle:phenyl ) - pyrl m di ne- 5- carboxylic acid -

(5-isopr Oﬂ’ %}ﬂ gﬁl‘u‘[‘{@% 53&%0}%‘1@ a&%&’kb tl GM gﬁ‘dﬁ

2- ( 3- Fl uoro- Ic acid
( 5- méfhyl %Eﬁeﬁﬂmwltﬂdpyﬁw@tbmgc Wﬂ{étnpﬁhy)-o:g;ﬁl-agl)—mmde

2- (3-Fl quth(B@ﬁfthcJ-@z— @ﬁﬂeﬁ?l—ﬁ&rﬂﬁidﬁe—@%ﬁrb&f?ﬁJainﬁlo]i&iagol-ti-yl}-acetlc acid ethyl ester,
(2-met hyl sul fanoyl - pyridin-4

>-(3-Fl U&Bhegﬂ@w@ﬂm&s EPRyhe Wﬂ%‘}ﬁ?&ﬁ%ﬂﬁ%lﬁwﬁzel Y gyide,
(2- et hyl sub PEdﬁﬂYdyrlﬁidﬁﬂedLdﬁrbénﬂ]%ﬁﬁﬁd]—)bbl)zethamlﬂalﬁgarm;zhc acid ethyl ester,

(o' sopr S RARR Lttt oAb B Bpepaly | © BU U o assay
PROT@@O_9~Hl@nyl@Etxﬂﬂdﬁ¥5+cNkw>Bh¢@RH3 (G- tep iR Y ORI EFREidpGD2  SYNI HASE The

conpoundsy Pﬁenmgmﬂfdﬁé %I}Erbbﬂ?ﬁ@%d @Qm@ﬁﬂiu%yf—ﬁ%@ﬂ-ﬁ%et&ﬂ)zml c inhibiting
activity a&al ns ynt hase accordl 0 €l t her. one of the follow ng

assays. 15[(28kay! W“‘Hﬂ“ﬁér‘é’?&%‘ﬂl:aé“%115{r‘? 0%1?5?3/“1/3%“ tescri bed in PCT
publicati D}':\Iqeﬂ@-pgfﬂﬁﬂln@-:s&%&yh&ml—(ﬂ-mﬁlino-tm%%yl) ghenfihayide | munoassay (El A)

Totnod L 2552 50hk 8051 ELAPA 1 91oRh 1 Sl KRR IHBR st b0 (pH

20  yl}-amide,
2-(3-Fluoro-phenyl)-pyrimidine-S-carboxylic acid [2-(pyrrolidine-1-sulfonyl)-ethyl]-amide,
[3-({[2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5 -carbonyl]-amino}-methyl)-benzyl]-carbamic acid

2
{

2
[

[

n
2-
3-
2-
3-
2-
3-
2-
3-
2-
3-
2-
3-
2-
3-
2-
3-
2-

tert-butyl ester,

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-[(pyridin-2-ylmethyl)-sulfamoyl]-benzylamide,
25 2-(3-Fluoro-phenyl}-pyrimidine-5-carboxylic acid 3-(3-hydroxy-2,2-dimethyl-propylsnlfamoyi)-

benzylamide, :

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(2-hydroxy-2-methyl-propylsulfamoyl})-

benzylamide,

2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-{(tetrahydro-pyran-4-ylmethyi)-sulfamoyl]-
30  benzylamide,

2~(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(4-hydroxy-butylsulfamoyl)-benzylamide,

2~(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-[2-(2-hydroxy-ethoxy)-ethylsulfamoyl]-

benzylamide,



20 Prepare 0.1 M KHZPO4 from I M KH2PO4 (Sigma, Cat# P-8709) Prepare 0.1 M
K2HPO4 from powder of K2HPO4 (Fisher, BP363-500) Mx 0.1 MK2ZHPO4 with 0.1
M KH2PO4 to adjust pHto 7.4. b. Preparation of 0.5%y-globulin Add 0.1 g
of y-globulin (Sigm, Cat# G 5009) to 20 m, 0.1 M K2HPO4/ KH2PO4 buffer 25
(pH 7.4) and make 1-m/vial aliquots aggl store in -80C. c. Preparation of
100 mM GSH Add 307 ng of GSH (Sigma, Cat# G 6529) to 10 nL 0.1 M K2HPO4/
KH2PO4 buffer (pH 7.4) and store at - 80C. d. Preparation of Reaction
buffer: 30 198 nL of 0.1M K2BPO4/ KH2PO4 buffer (pH 7.4) 2 mM GSH Prepared
from 100 Hi¥HSre-pheayDopyGimidinerSotarbpxylic agif 3 {(tanbyirafugadtyimethvdidulfaupyl- of

gl ycerol @ 1aguc{ggL of 0.5% 7-globulin to 198 mL of 0 1 M K2HPO4/ KH2PO4 35
buffer (pll -87- Add. 0.4 nL of 100 nM GSH to 6 njl reaction buffer

before t r?e( 5&@5@1}*\6@%&&@@&5 ?%XYI’§8°’9\@1‘ﬂ°b‘ﬁ’1§'ﬂf@‘§3yl‘ @17‘3’ IBPdBar ati on of
FeCl2/ ci t2-({3EFhamed- ﬂleﬁ[yﬁmﬁmme%daﬂbkﬂia 301(185 iﬁ@ﬁ'd]i&lsﬁﬁﬁbﬁ pyfdid-3 Mradifiyi)iatideci d) 5
Add 4 resh EeC M (Si gma,
Cat # D072 ToRpe Rt~ A ot s D mbofums Br it S B, (2 BT
9 nL of & @fF@omﬂbenﬂHam‘@l@@fﬂ -aaeboylit agd @—mﬂmlsh&a@ﬁybmnd@ ¥ ﬂalylﬂmlt‘lram@at #
4000350 1) SA%5 O Aoyl s Qe ik ST G2 B ol TR

nd Method

Cat #400037 X "sol uti'on”and di ssol ve H "Material's a
Di net hyl s"ﬂ’ll‘i‘eo‘)ﬂdde (DMBO, Sigma; Cat# D2650) Prostagl andin D2- MOX express

EI A kit (QayIRR-EemCabhyGatialing sNebbRNl Bl (sBebrpasifito@ssayn-3-cool  down 10
ace %gg)l n (gol ypropyl ene tubes and enpty 96 well plates in ice. Al

the g?océ’ fept conpound dilution are performed on ice. 15 I11.
Conmpound di | uti on 1V HWRAASSATAROQIQACORLS DVEDENTIFOINIDRBE®RSE ock sol uti on

(pL) DMBO (L) Compound cogg ehtvAt6POmT el NARMdOL 4
The compounds of the present invention can be tésted for enzymatic inhibiting activity against PGD2
Synthase according to either one of the following assays.
15 Assay 1: Fluorescence Polarization Assay
As described in PCT publication WO 2004/016223, Example IL
Assay 2: Enzyme Immunoassay (ETA) method
L. Assay solutions
a. Preparation of 0.1M K,HPO,/KH,PO, buffer (pH 7.4)
20 Prepare 0.1 M KH,PO, from 1M KH,PO, (Sigma, Cat# P-8700)
Prepare 0.1 M K HPO, from powder of K,HPO, (Fisher, BP363-500)
Mix 0.1 M K,HPO, with 0.1 M KIL,PO, to adjust pH to 7.4.
b. Preparation of ¢.5% y-globulin
Add 0.1 g of y-globulin (Sigma, Cat# G-5009) to 20 mlL 0.1 M K;HPO/KH,PO; buffer
25 (pH 7.4) and make 1-ml/vial aliquots and store in ~-§0°C.
¢. Preparation of 100 mM GSH
Add 307 mg of GSH (Sigma, Cat# G-6529) to 10 mL 0.1 M K;HPO,/ KH,PO, buffer (pI{
7.4) and store at - 80°C.
d. Preparation of Reaction buffer:
30 198 mL of 0.IM K,;HPO/KH,PO, buffer (pH 7.4)
2 mM GSH — Prepared from 100 mM GSH
0.4 g Glycerol
2 mL of 0.5% y-globulin
Add 0.4 g of glycerol and 2 mL of 0.5% y-globulin to 198 mL of 0.1 M KoHPOL KHyPO:
35 buffer (pH7.4).



3pLof4mM 6L 1.3333 3 L of 1.33 nM 6L 0.4444 3pl,of0.44nM 6L 0. 1481 3.pL
of 0.148 mM 6L 0.0494 3 pL of 0.049 nM 6L 0.0165 3 L of 0.016 mM 6L 0. 0055
2. Dilute 2 pL of each above concentration of conmpound to 38 pL of reaction
buffer in 96-well plates and m x. 20 W Enzyme and substrate sol ution
preparation 1. Preparation of 0.39 ng/gt enzynme solution (0.35 ng/pL at
final after conpound addition). Mx 4 pL of 4 ng/nL human h-PGDS with 396
pL of reaction buffer (to give enzyme concentration 40 g/nlL). Add 46.8 pl,
of 40 gg/m. h-PGDS to 4.753 nL of reaction buffer to give a total volune
of 4.8 nL 25 2. MSiddpbrhof A mM GS testotamkreastion nfforbeforuthe 45y (engegh fy Y5 i of
0.1 mg/mL of PGHR to 1.625nL acetone. -88- V. Enzyne reaction: 1. Add 60
pL of enzyme solution to conpound well and positive control (w thout
conpound) in U W3R pol ypropyl ene plate on ice. 2. Add 60 pL of reaction

buffer and 6. &, peregtatioNoAMECKirt atid sioppis volatibi: €8 mighil FeOh Rl Musricai®rol 5

wells_in the plat 3. A te I LRy fer to
t he cgnpound V\e%dg‘lgﬁ’&fﬁ‘?‘?q&eélzg[ 8%1%%842’3 Qﬁgm%aﬁ‘ﬂsﬂﬁg‘%l on7g ffer to
t he positive cbHhnire@tatimedflMOXreagentubate the plate in ice for at least 30 -

mn. 6. Add 20 ph%ﬁo%%hﬁ?%eofﬁ?@f@gﬁﬂhtﬂl&%ﬁél%oconpound negative and

positive control bottom 9 te onice. 7. Dy the

plate in cold roBisolvsP. sl methowylagpne {{Caymag, Capi 1989360 %@VbE@Ho?wéﬁ%yne

sol ution (above)Aamszg%ﬁstni Seethle (Gaythh, €A REH027)AMON s¥lufont sni@iSsolvel Ncubat e
on ”18 ice for 1. m Add 45 L of FeCl 2 solution into each wells and
15 HoMa I&a'alsged‘ﬁle dMOX sol ution and mix. 11. Incubate for 30 min at
GOC. 12. D | uttemtthgsubfaxipd @31S25 8payahDESH buffer. VI. ElA assay Perform
the assay accqdhfudifns MOWLBEAYIA it CarlrbAcilical COUIIRA s0hs 5y man. Total
Before the assay, cool down 10 mL of acetone in polypropylene tubes and empty 96 well plates in ice.

All the procedures except compound dilution are performed on ice.
15 1. Compound dilution
1. Dilute compound in DMSO

Vol of DMSO stock solution (uL)] DMSO (ukL) i Compound concentration (mM)

4 uL of 10 mM 6 pL. 4

3-pL of 4 mM- 6 ul : 1.3333

3 ul, of 1.33 mM 6 ul 0.4444

3 uL of 0.44 mM 6 pL 0.1481

3 pL of 0.148 mM 6 uL 0.0454

3 b of 0.049 mM 6 ul 0.0165

- 3 uL of 0.016 mM 6 ul. 0.0055

2. Dilute 2 pL of each above concentration of compound to 38 pL of reaction buffer in 96-well
plates and mix.
20 IV. Enzyme and sabstrate sclution preparation
1. Preparation of 0.39 ng/pL enzyme solution (0.35 ng/uL at final afier compound addition).
Mix 4 pL of 4 mg/m}. human h-PGDS with 396 pL of reaction buffer (to give enzyme
concentration 40 pg/mlL). Add 46.8 L of 40 ug/mL b-PGDS to 4.753 mL of reaction buifter to
give a total volume of 4.8 mL
25 2. Preparation of Substrate Solution (PGH2): Add 0.375 mL of 0.1 mg/ml of PGH2 to 1.625mL

acetone.



20 (pg/ M) were determned in the sanples by EIA kits (Caynen Cheni cal,
Catal og No. 500151) Calcul ate anmount of PGD2 as bel ow Cal cul ated %
Positive control according to the equation bel ow, %ositive control =
(Conpound val ue- Negative control)/(Positive val ue-Negative control val ue)
X100. 25 9% ositive control = (Conpound-gsal ue- Negative control) X 100
(Positive val ue-Negative control value) Conpound value = PG2 |evels

(pg/ m.) obtained fromthe standard curve in EIA assay for the sanples with
conmpound 30 Negative control value = PGD2 | evels (pg/nL) obtained fromthe
st andar d e #ngaug neaqig’ assay for the sanples without enzyme Positive

control val ye s34 B§3E of @YEhSsoluBed BledpmPRb@WALEhdPoQiRetcBRrcs tvaea conguhdign i N ETA
assay for th%}%%g‘ﬁl es with enzyng but w thout conmpound 35 -89- |1Cbos are

determi ned by “€ PplyRropylsngRigte PRIy v al ue when y=112Ymax using 4 paraneter
| ogi stic nbhdaldd 6ouL direactiGB et 65 pLRE $% IDRSCmrpotvuds o itth hepativeeosmbdpe  of
the igventi OnEBqug'Hl% 1ap0% i nhibition in the Fluorescence 5 Pol arization
Assay or the EIA assay at concentrations within the range of about 1
nanonol ar td Ade66 KL gidilvied compsiuad in refption bafp & thegompPrudme wig 33, 34, 82,

83, 84 and Lilid@b.kﬁiﬂ‘?%bMMﬁréﬁét%%%&?d’cﬁﬁposiﬁ@é&H'r&%il.on Assay, and the
| C50s for Exapples 1, 30, 38, 40, 45, 48, 49, 51, 54, 55, 56, 63, 65, 68,

71, 85, 93> {ppubatedhe Plé@@,iceférﬁfleﬁsi%o HiRd 118 obtai ned by the ElA assay are
reported ing.t Add 2EXAMPBrate RGHE)GOIERT 18 lcbmpokill, TBR(RI A6 pitive Dol well iy be
orboy o6 11 OBRGSBESh SpfL R ok, dever 10 from the <ol it or |
(1): R2 0 LI- Ry th¢\plate in cold room for about 25-28 min. . -
8. Pipefte 45 pL of enzyme solution {(above) into 96-wells with dried PGH2 and mix 3 times.
Incubate on the ice for 1 min.
9. Add 45 plL of FeCl, solution into each wells and mix.
15 16. Add 90 pL. of MOX solution and mix.
11. Incubate for 30 min at 60°C.
12. Dilute the samples 2500X with EIA buffer.
VI EIA assay
Perform the assay according to the procedure in EIA kit provided by Cayman. Total PGD2 levels
20 (pg/mL) were determined in the samples by EIA kits (Caymén Chemical, Catalog No. 500151) |
Calculate amount of PGD2 as below
Calculated % Positive control according to the equation below;
%Positive control= (Compound value-Negative control)/(Positive value-Negative control value)
%100,

25 %Paositive control= (Compound value-Negative control} X 100

(Positive value-Negative control value)
Compound value = PGD2 levels (pg/ml.) obtained from the standard curve in EIA assay for the

samples with compound

30 Negative control value = PGD2 levels {(pg/ml) obtained from the standard curve in EIA assay for

the samples without enzyme

Positive control value = PGD2 levels (pg/mL) obtained from ihe standard curve in EIA assay for
the samples with enzyme but without compound
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li H Rm 5 wherein: R is aryl, heteroaryl, or (C5-C6)-cycloal kyl, each
of which is optionally substituted by halo, (C - C6)-al kyl, hydroxy,
(Cl-Co6)-al koxy, (Cl-C4)-haloal kyl or (O -C4)-hal oal koxy; R2 is hydrogen or
(CA-A)-alkyl; 10 R3is -P(=0-(al koxy)2, or Y Y2N SO2-, cycl oal kyl
cycl oal kenyl , aryl, heteroaryl, heteregyclyl, heterocyclenyl, or
multicyclic alkaryl, each of which is optionally substituted by: acyl,
cyano, nitro, halo, hydroxy, carboxy, am dino,

R50-C(=0)-C(=N-OR4) -, Y' Y2N-, Y' Y2N-C(=0) -, Y' Y2N-C(=0Q -0-, Y' YZN S02-, 15
R7- SO - NR6-! Sﬁ?ieé(’tﬂameﬂl%exc“r‘ ﬁrmetf@x@)e WK YT G Vanes oping tparamefer WeRiA ene-, or
al kyl , alkeﬂw&gﬁ@&kxnmhnmglkoxy al koxycar bonyl, al kylthio, alkylsulfinyl,
or alky}g ]fonyl each of which is optionally substi t ut ed by: hal o,

al koxy, | koxy, hydroxy, carboxy, al koxycarbonyl, -P(=0- (al koxy)2,

Y' Y2N-, Y' Y2NCSGReundsRithBC0Re dibifp-of th2 averrtiph produch 64% imbiitiph jn thaldhorestenwhi ch i s
opt i opal |y, Als E,&(ﬁ%e%@ésk%i HeBrigns Qﬁﬁjﬂﬂa'eg%ke of3bdP X HanoithG beaKY

hydr oxy, am no, am no, car \ car bonyl, or
het er ocy ciOyicrepolagy hhgfsérf@‘c}%?‘émws 8, B3 1io%2, Gh B4 #ndi 1é4 @lpsmf‘érbalthe lugigpreRdet ut ed

by 0XO Qiglagkdfidih AssBY, m?eﬁhacyols forhﬁ{nﬁﬂ@@rfw 38, A, @Y1, 419951654365 ealss A1 68, PKY
heteroaryloxy or het eroc ¥§8¥ ﬁaph of ichis o ig 6éyﬁ&£3§|tuted by
al kyl , hatosr Kyt K& 1O HiY perdrs opfap %Sﬁxfﬁ?f?ﬁ &

aIkoxycambﬁhyhmmnP( =0) - (al koxy) 2, Y' Y2N-, or YIY2N-SC2 and when R3 is
cyclgglkyl, cycl oal kenyl, heterocyclyl, heterocyclenyl or multicyclic

al karyl, it is 30 also optlonally substltuted by oxo; -91- L' is a bond,
or (Cl- C(Sl)hB atelept ipveationmay b arbogied iher speeibieifopys %th&fe};ﬂrfmg fighidhe SRt prs

opti onal lyesthbstiblitdidecgycl oal kyl , cycl oal kenyl, aryl, heteroaryl,

het erocycl yl, heterocyclenyl, or nmulticyclic aIkaryI, t hen the
(C-C6)-alkylene is also optionally substituted by -P(=0- (allcoxy)2; 5
R4, RS and R6 are each independently hydrogen or al kyl, :

15




R is alkyl optionally substituted by hydroxy, halo or al koxy, or aryl,
heteroaryl, arylal kyl or heteroarylal kyl, wherein the aryl, heteraryl or
the aryl or heteroaryl noiety of the arylal kyl or heteroarylal kyl is
optionally substituted by al kyl, halol kyl, hydroxy, carboxy,

al koxycar bonyl , am no, al kyl am no, di a&kyl am no, halo, 10 al koxy or

hal oal koxy, and Y' and Y2 are each i ndependently: hydrogen, al kyl
optionally substituted by: hydroxy, carboxy, halo, am no, alkylam no,

di al kyl am no, cycl oal kyl am no, 15 am nocar bonyl, al kyl am nocar bonyl ,
dlalkylaﬁWﬁﬂéﬂvbonyl cycl oal kyl am nocar bonyl, al koxy optionally
substituted with hydroxy, cycl oal kyl, heterocyclyl, aryl or heteroaryl,
each of ich is optiopall ubstituted by alkyl, halo or haloal kyl, or
cycl oal kyt opf%%ﬂﬁ? @%ﬂ@%ﬂ@uted by carboxy, or 20 Y and Y2 together with
the nitrogen atomto which they are attached forma heterocyclyl optionally
cont ai ni ng anot her heteroatom sel ected from oxygen, nitrogen or sulfur,
wherein the heterocyclyl is optionagdy gpbstituted with alkyl or oxo; or a
hydrate, solvate or N oxide thereof, pharmaceutically acceptable salt
t hereof. 25 2. The conpound accor dj bn13 wherein R is phenyl,

five or six-nmenbered heteroaryl, ofi -cycl oal kyl, each of which is
optionally substituted by hal o, ILELHQ -al Wl , hydroxy, (d-C6)- alkoxy,
(Cl-CA4)-hal oal kyl or (Cl-C4)- héioall oxy, or a hydrate, solvate or N oxide
thereof, or a pharmaceutically acceptablgg salt thereof. 30 3. The conpound
accorging to claim1, wherein R is phenyl or five or six nenbered
heteroaryl, each of which is optionally substituted by hal o,

(Cl-Co6)- éﬁﬁ?ﬁ‘ hydroxy, (Cl-C6)-al koxy, (Cl-C4)- haloal kyl or

(r? -CG4) - lla!ls)alaiquem@ﬁ @(@@Loaﬁmu@pwmt»ﬁwm 1N;ﬁé£ﬂadji‘sﬂbktﬂuit&[ﬁyélabf(% i

phar maceuti ca s und according to
claimi, mheré%%mﬁfi$§£%%§h§9 mq gﬁﬂ u??m-c ?ﬁ@o rIJf)%roaryl each of
whi ch is Bt i bpdbdey oGpEdiatkyk ed by haI o, (Cl-086)-alkyl, hydroxy,

(C - 6§) - 3koXYp=b &Hkm&%@boﬁﬁYﬁ®§boa|ky| or (Cl-C4)- haloalkoxy, or a hydrate,

sol vate or N oXi , phar maceutically acceptable salt thereof,
provi de that ket cxeloalsepaty gl B‘i‘*tefgarré’(‘ ‘%?Eaﬁ%é‘ilﬁédleﬁﬁﬁﬁl"tﬁ&lr%m“ topdis afsevk s only

optionally Subﬁhbfwhaﬁsthmﬂ@SQﬁﬁh@dQF neta position. 5 5. The conpound
according to claim1l mhe @_qﬁﬁ hen ridyl, thiazolyl, or

i mi dazolyl, oxodi ¥¥bf Eiw FY 8 P&nal |y substituted by halo,
(Cl-Cs6)-al kyI : hydRiQeVﬂ—OOQ( T@R—)ﬁmeYlYZN@(- Q%) Y WAF-6&OND-, B N-SO;-, -

(C1- £8) - hal oal koxyg?_ g6, RN KICRLA NS HARRCOE,) MicPdedf, Y B EE § Ayl of
alkyl, alkenyl, alkynyl, alkoxy, atkoxycarbonyl, alkylthio, alkylsuifinyl, or
alkylsulfonyl, each of which is optionally substituted by:

halo, alkoxy, haloalkoxy, hydroxy, carboxy, elkoxyecarbonyl, -P(=0)-
(atkoxy), Y'YN-, Y'Y?N-SO,-, R"-S0,-NR?-,
20 aryl or heteroaryl, each of wiich is optionally substituted by alkyl, halo,

haloalkyl, alkoxy, haloalkoxy, hydroxy, amino, alkylamino,
diafiylamino, carboxy, or alkoxycarbonyl, or
heterocyclyl or arylbeterocyelyl, each of which is optionally substituted by
oxo or alkyl, or
25 aryl, heteroaryl, aroyl, heteroaroyl, aryloxy, heteroaryloxy, or heterocyclyl, each of
which is optionally substituted by alky!, haloalkyl, halo, alkoxy, haloalkoxy,
hydroxy, carboxy, alkoxycarbonyl, -P(=0)-(alkoxy), Y'Y’N-, or Y'¥Y*N-SO,-
, and
when R is cycloalkyl, cycloalkenyl, heterocyelyl, heteracyclenyl or multicyclic alkaryl, it is
30 also optionally substituted by ox0;



pharmaceutically acceptable salt thereof. 10 6. The conpound according to
claim1, wherein R is phenyl or pyridyl, each of which is optionally
substituted at the ortho or nmeta position by halo, (C-C6)-alkyl, hydroxy,
(Cl-Co6)-al koxy, (C-C4)-haloalkyl or (Cl-C4)-hal oal koxy, or a hydrate,
solvate or N-oxide thereof, or a pharogceutically acceptable salt thereof.
15 7. The conpound according to claim1l, wherein R is phenyl optionally
substituted by halo, (Cl- C6)-al kyl, hydroxy, (Cl-GC6)-alkoxy,
(Cl-C4)-haloal kyl or (d-C4)-haloal koxy, or a hydrate, solvate or N-oxide
t hereof , drisa plhendnerdEuEd-eliyleng optiamelbt subitisrtesldly bydréwy oewhen R is optieaiisorpound

according 10 ol HRBEA|iflich, pho agwthbtafawchyha&t?@uezﬁt o£d at the

ortho or 20 nmeta_ position aﬁg@ g%tr Cl - Co6) - al koxy,
(Cl - C4) - hal oal [pftcytic ellsaryléhsmhﬂr@ Gdr lepe isglso @P“HWY &tbétm‘t WBE®)or N oxi de
thereof, or a m]gais@gceutl cally accept abl e salt thereof. 9. The conpound
accor di sCl rei optionally substituted by hal o,
or a d% %é (g%la\?%%a‘ém&%pﬁdwgé&?g?g ,’ or a pharmaceutically acceptabl e
sal t ther @&s QEylb@tmnml}esuhsmmdhylhbrdm@mauHungH{dm, @l ai m 1 wher ei n R' is
phenyl optiona t a L or a
{é Eé'g(l lfﬁ.ﬂrlaotr I'Ie ‘?oay tl!gﬁ) ‘ﬁﬁerenf'%{e Fxla&p op ¥h

hydr ate, sol vat e t'hereo ar maceut accept a e sal t

t hereof. 30 11. Thehe@é??ﬁtbmﬁtyaé the rryiatigy! terlet@roamﬁlkyi is W@imulﬂtﬁuteé by alkyl,

2-f1 uorophenyl or 3hafldﬂtjwprh9&9:@n¥irbox9ralﬁo bAL Snind AlkYBingo Ofialb1Xhs Galo,
t her eﬁ{, or a phar ceutl CEF’%X accept ab e sa t thereof. 12. The corrpound

according to clai m panfls hydr ogen, or a hydrate, solvate or

N- oxi de tYHeuude‘bzfa;eetachMephﬂmmp,ceutl cally acceptable salt thereof. 35 -93-
13. The corrpou%qhd%ggor ding to claim1, wherein R2 is nmethyl, or a hydrate,
sol vate or ’t hereof, or a phar maceuti cal ly accept abI e salt thereof.
14. The conpouﬁ&ylaéfeqyﬁih’sh’yﬁ@@dby aim1, wherein L' is a bond, or a hydrate,

sol vate or N-oxide hyarokd) @468, haldl aﬁn@%l@ﬁﬁlgtﬂldﬂ%!rxllﬁﬁ %Eﬁ%ﬁ}l@iﬁh@ sal t

theregf. 15. The co oung according to claim1, wherein L'
(Cl1- C3) - al kyl ene, Off wh?%ﬂafgiaP%bP@'LcﬂMkYWﬁ@nﬂh@F@e}%wlafwﬁocarbmﬂ |
pharmaceutically acﬂl&ma;hiomusaﬁb%uthﬂa@wmoﬁydmkg) 16 The corrpound according to

claiml1l, wherein L' 51 v eof , or
a pharmaceutically 3’(%?% mq%[ SR ﬁereeef) %ﬁeChc%o tI(‘)’Itﬁa)rjllI lgjé’té%trﬁg{l; ng to

claim1, wherein R3 is @%fl b@éq’mhhloal&)ﬂcqroal kenyl aryl, het eroaryl,

heterocycl yl, &ﬁk@lkﬁ%}!ﬁdnﬁ[})ﬁbbsﬁﬁlfed'ﬂ}'b&rﬁdiy%' c al karyl 15 each of which is

optigpal | ){ﬂsub stituted ﬁ}/ , ano, nitro, hal o, Ig/drox car boxy,
ami di Y together with emh‘ogen a‘mm o which they are attached form a heferocy¢lyl optionally

containing another heteroatom selected from oxygen, nitrogen or sulfur, wherein the heterocyclyl is
optionally substituted with alkyl or oxo;

or a hydrate, solvate or N-oxide thereof, or a pharmaceutically acceptable salt thereof.

25 2. The compound according to claim 1, wherein R' is phenyl, five or six-membered heteroaryl, or
(Cs-Ce)-cycloalkyl, each of which is optionally substituted by halo, (C;-Cg)-alkyl, hydroxy, (C1-Cg)-
alkoxy, (C,-Cq)-haloalkyl or {C;~C4)-haloalkoxy, or a hydrate, solvate or N-oxide thereof, or a
pharmmaceutically acceptable sali thereof.

30 3. The compound according to claim 1, wherein R! is phenyl or five or six membered heteroaryl,
each of which is optionally substituted by halo, (C1-Cg)-alkyl, hydroxy, (C;-Cs)-alkoxy, (C;-Cy)-
haloalkyl or (C,-C;)-haloalkoxy, or a hydrate, solvate or N-oxide thereof, or a pharmaceutically
acceptable salt thereof.

35 4. The compound according to claim 1, wherein R is phenyl or five or six membered heteroaryl,
each of which is optionally substituted by halo, {C;-Cg)-alkyl, hydroxy, (C;~Cel-alkoxy, (C1-Cs)-



R5OC-C(=0)-C(=N-OR4) -, Y' Y2N-, Y' Y2N-C(=0 -, Y VN-C(=0 -0O, Y' Y2N S2-,

R -S2-NR6-, R -C(=0-NR6-,Y Y2N- (O -C4) - al kyl ene-SQ2-(Cl - C4) - al kyl ene-, or
al kyl, al kenyl, al kynyl, al koxy, al koxycarbonyl, alkylthio, alkylsulfinyl,
or 20 - al kyl sul fonyl, each of which is optionally substituted by: hal o,

al koxy, hal oal koxy, hydroxy, carboxy, -gd-koxycarbonyl, -P(=0- (al koxy) 2,
Y'Y2N-, Y' Y2N-SQ2-, R2-SO2- NR6-, aryl or heteroaryl, each of which is
optionally substituted by al kyl, halo, haloalkyl, alkoxy, haloalkoxy,

hydr oxy, am no, al kyl am no, 25 di al kyl am no, car box or al koxycarbonyl, or
het er ocydizpelky for éﬁ"! h@t"ép‘ﬁ’@/y?}ldeé»aﬁell‘iatﬁ)f’r%ﬁtu%ﬂlf@fdﬁf‘ P]E?ﬁaﬂcF‘?m@tszt it ut ed
by 0X0 Qicceplalsly kalt tﬁH’reo@,l’p)deehﬁ{\ﬂfeQR”Mbhen?l’@‘ﬁkmeﬂtﬁ&r&fwc@ﬂ thef\ it yd cAKY

heteroaryl terocyclyl, each.of which is optionally substituted by
al kyl , ﬁ?ﬁlﬁg/’f“%mﬁ'g‘fdg?t'%ﬁmmtﬁg?sb fkoxy, 30 hydroxy, carboxy,
al koxycar bonyI -P(=0) - (al koxy)2, Y Y2N-, or Y Y2N-SO2- , and when R3 is

cycl oal k c cl e ic
2l lcatyl B .y‘?’ O Rcordif BB lerin &t b0l R hiafl DNl €
O ot ich ok ot orely e bt oA bt €. 35 e

18. The qgmgmmdalﬁﬂep(cdct)gxatogk&;&adr thldrat%&{nﬁé & 1R3kidesthdpdeRYs , pyridyl,
thiazolyl, imda xaod| az , imdazolyl, pyrim di nyl, thiophenyl,
oxazol yi Ph&%f%ﬁ‘faﬁ{/g”e ﬁfﬂb&% E‘%t yl. 1,2, 4- thiadiazolyl,

1, 3,4-thi adi azol yl, tetrahydropyr anyl pi peridinyl, fur ahyl

benzeh1, 3] di o il a
benzglb m dazol )iﬁé é/clmﬁgu@%P&P‘%:gﬁé‘é rla‘r?{h ré]}lﬂ ﬁ§hé§19fd) Qﬁ{/ncfl o ! &gﬁ‘éﬁtﬂ& s
benzol c] iopte Baszlbi‘rtwted ﬂéféewﬂ@forwﬁﬁewl og bbbfthi’, Gra)-glkgduftydrors (B&a)-8yexy, acyl |
cyano n'(t‘{ @4)-h5!@$1®1 UMCQMIM Qﬁ’é}iydraﬁénsglfaﬁ@m NSRAeHherlek, ol - - N- OR4

, Yl Y2N- CﬁyO -, YIY2N-C(=0) -0, Y' YZN-SO, R7- SCe- NR6- ,
R7- C( =0) PR pialpyalpgeitane- Sp- (O - C4) - al kyl ene-, or al kyl ,
al kenyl , aIkynyI al koxy, alkoxycarbonyl aIkyIthlo alkylsulfnyl, or
al kyls ul f nyl . e nal ubst it Ut e : la,
o Kokaul ey mEaihoy e Sl s RRG Rt SR hotet it )
Y' Y2N-, ‘ﬁs}@Nd,Sbmmxy, F@t Csmkmcrcdﬁylpalbﬁ Olr@a@u)dabylkt?xyea@ hydsste, apivatori s
opt i onal |I\Vo§&€h§éréc¢f%Qghahﬂacéltﬂéé/ﬂy’ac@f?\li@e sah@leRat kyl . al koxy, bal oal koxy,
hydr oxy, am no, alkylam no, dial kyl am no, car boxy, or 15 al koxycar bonyl ,
or

8. The compound according to claim 1, wherein R' is phenyl optionally substituted at the ortho or
20 meta position by halo, (C;-Cg)-alkyl, hydroxy, (C;-Ce)-alkoxy, (C;-C4)-haloalkyl or {(C;-Cy)-
baloalkoxy, or a hydrate, solvate or N-oxide thereof, or a pharmaceutically accepiable salt thereof.

9. The compound according to claim 1, wherein R is phenyl optionally substituted by halo, or a
hydrate, solvate or N-oxide thereof, or 2 pharmaceutically acceptable salt thereof.

25
10. The compound according to claim 1, wherein R' is phenyl optionally substituted at the ortho or
meta position by halo, or a hydrate, solvate or N-oxide thereof, or a pharmaceutically acceptable salt

thereof.

30 11. The compound according to claim 1, wherein R® is 2-fluorophenyl or 3-flucrophenyl, or a

hydrate, solvate or N-oxide thereof, or a pharmaceutically acceptable salt thereof.

12, The compound according to claim 1, wherein R? is hydrogen, or a hydrate, solvate or N-oxide
thereof, or a pharmaceutically acceptable salt thereaf,
35



het erocyclyl or aryl heterocyclyl, each of which is optionally substituted
by oxo or alkyl, or aryl, heteroaryl, aroyl, heteroaroyl, aryloxy,

het er oaryl oxy, or heterocyclyl, each of which is optionally substituted by
al kyl , hal oal kyl, hal o, al koxy, hal oal koxy, hydroxy, carboxy, 20

al koxycarbonyl, -P(=0O-(allcoxy)2, Y ¥Y&N-, or Y Y2N-SO2-, and when R3 is
cycl oal kyl, tetrahydropyranyl, piperidinyl, imdazolidinyl, or 1,3-dihydro-
benzo[ e]isothiazolyl, it is also optionally substituted by oxo, or a
hydrate, solvate or N-oxide thereof, or a,pharmaceutically acceptable salt
t hereof . 1325 #&e ""Fﬁ’é‘m@&ﬁ‘iﬁ?@&?ﬁd" slags B’P?ﬁﬂn R Bedylypra Y@W&S@?’ﬁe OB oxide phenyl ,
pyridyl, thdiéoiaph plarmdetitidaratesptabi@sfdiersOl yl , i m dazolyl, pyrimdinyl,

t hi ophenyl , oxazolyl, cycloal kyl, benzooxazoly], 1,2,4-thiadiazo|y|,

1, 3, 4-thiadi azol yl, tetrahydropyranyl eridinyl, furanyl,

benzo[ 1, 3Kdi oXbe meDMmmtdmga‘delyuII whemmlhg@hb@ﬁdngrlabyulratdazlmdtwr,N—oxide

benzokm Lt or

1, 3- d?hygﬂ£&%§%3 % ?é%ﬁ% gzoﬂgﬁgﬁgg% %f which is optionally substituted
by: 30 nitro, halo, hydroxy, carboxy, am dino, R3O C(=0 -C(=NORQ"-, Y Y2N,
YI :ZN' C(96) -, Thet co)f%ht‘i!n?%?cordnig 1Q &i@t INRBerein B is ﬁlig—alkiﬁ@reh 7 2 OF ﬁ-hﬂﬂ@éféfl solvatel ollé |

al koxycarbon i 0 , heteroaryl, or alky
optional I%° éﬁ@? d%%@mﬂmeﬁﬁt am@&ﬂﬁ%%kﬁmﬁpioxycarbonyI aryl or
heteroaryl, -P(=0 -(al koxy)2, Y Y2N-, 35 Y Y2N-SCQ - SO2- NR6-, or

het esgcy IyI e 1 S tituted
by oD, Yo" odte AR 54 i CRRRFL: WD o 3,0 %@%@‘N gt Lt ed,
i s cycl odbgspf, OYQW'&'HWP%%WWIGEE%'@% dinyl, im dazol i di nyl, or

1, 3-di hydro- benzo[c]isothiazolyl, it is also optionally substituted by

oxo; and Y and Y2 are each e endently hydrogen, cycloal kyl, or alkyl
opt i onal Ilj sugg"t‘f"f‘tﬁ? at‘:fﬁf“ﬂ%?%%@ L wherel i oxy . ami no, al kyl am no,

di al kyl ari’m0, cyekiabybesciphikendl, alyb haeraaylcieytrocpbilj t@waicy@ensuhstdlﬁcyﬂiedlkhyl, al kyl ,
or ay ydrate,eiﬁgyg%5“95m£$ﬁ%% gmﬁpg%ﬁdlngor a pharmaceutically acceptable

sal t "t hereof acc to claim1, wherein R3 is phenyl
optionally substltﬂwbdﬁ%ynmmd@ytMMGV&WGwmﬁimmémmhalo hydr oxy, carboxy,
?(ImY(zle?g 5 10 Sgosg(zﬁﬁ-c@b‘ﬂ@(%k‘) - RNy Ty 2D ST Bro=08-0 2Ny &(56)-; 0-

R - (=0 - NR6-, Y' YZRE %%rN%a)R ST E YR E-2erdpneaiQesf Cetreralvlgne- 87 ky | |
al kenyl , aIIcynyI ﬂﬁﬂkﬂ%ﬁﬂaﬂb&ﬂﬁﬂ@@ybmﬁ%kmbﬁbkymwﬂmQMKﬁhmybsuifinyI, or

al kyh uLfonyI eac 0 i.C a ) tuted by: hal o, "al koxy,
haloa?koxy, hydroxghfgg? emﬂoaﬁ?ox@@ Q'h%¥WDHB%?-%» (al koxy)2, 15 Y' Y2N-,

Y' YZN- SO2-, R7- S02- NR6- halo alkoxy, haloalkoxy, hydroxy, carboxy, alkoxycarbonyl, -P(=0)-
(alkoxy), Y Y>N-, Y'Y*N-SO,-, R7-SO,-NR"-,
aryl or heteroaryl, each of which is optionally substituted by alkyl, halo,

haloalkyl, alkoxy, haloalkoxy, hydroxy, amino, alkylamino,
25 dialkylamino, carboxy, or alkoxycarbonyl, or
heterocyelyl or arylheterocyclyl, each of which is optionaily substituted by
oxo or alkyl, or
aryl, heteroaryl, aroyl, heteroaroyl, aryloxy, heteroaryloxy, or heteroeyclyl, each of
which is optionally substitated by alkyl, haloalkyl, halo, alkoxy, haloalkoxy,
30 hydroxy, carboxy, alkoxycarbonyl, -P(=0)-(alkoxy)s, Y'Y°N-, or Y'Y*N-SO,-
, and
when R? is cycloalkyl, cycloatkenyl, heterocyclyl, heterocyclenyl or multicyclic alkaryl, it is also
optionally substituted by oxo,
or a hydrate, solvate or N-oxide thereof, or a pharmaceutically acceptable salt thereof.
35



aryl or heteroaryl, each of which is optionally substituted by al kyl, halo,
hal oal kyl , al koxy, hal oal koxy, hydroxy, am no, alkylam no, dialkylam no,
carboxy, or al koxycarbonyl, or heterocyclyl or aryl heterocyclyl, each of
which is optionally substituted by oxo or 20 alkyl, or aryl, heteroaryl,
aroyl, heteroaroyl, aryloxy, heteroarydexy, or heterocyclyl, each of which
is optionally substituted by al kyl, hal oal kyl, hal o, allcoxy, haloal koxy,
hydr oxy, carboxy, al koxycarbonyl, -P(=0 -(al koxy)2, Y Y2N-, or Y Y2N SQ2-,

or a hydrate, solvate or N-oxide ther eof ,.or a pharrra eut i cal l@% ?ccept abl e
salt ther8of . Thoempaundwprerdingindtimd. Reees B npbery: EdylpPiEzolfimrdaolt R3 is

phenyl Or&btﬁﬁaiyi Mnﬁalé%%)trkﬂuﬂﬂyt Aiiophiyfl fRazol§8 bitloalkylbedxatxa0BL, maxn R6am‘ di no,
R7 C( ~0) tNFCQ(élebFﬁéwﬂmwhﬁb??éﬁf%ﬁ@%ﬂygﬁtwyk ﬁt’%‘yﬁgz PRSI 5% 9 cgf%yl 30 aryl,
het er oar )blenzoﬂltazﬁj;lki;ﬂludaﬂcﬂiﬂin@lﬂﬁﬂdzylys téysdimidatofd iplplyl, Ibaiza@raoﬁrdydﬁ;dlh}’dm"

al kox car bon koxy) 2, Y Y2N-, Y Y2N SQ2-,
R7- SO o%ltl)mﬂﬁlzkﬁglr’ g%h Eﬁ lf%hq% lonﬁllﬂ {hg%tg{/ each of which is

opt i onal I y subgtlnlct’a!m,entrdagwlmkMOWrcar@&’:H'@tdétoocycl yI optional ly substituted
by Y' Y2N-,  angso 96-0) C=atm ) % e, wﬁ@ﬂc(anﬁev%ﬁmmyohydmmt cycl oal kyl,

or al kyl opt| on al | 6sub,stl tut ed t,) al kyl am no,

di al kyl ani no, Rhépéﬁga’r%'rc(‘@rb]ﬁeﬂt e%&(éé@ra)ﬁ‘@ﬂﬁf“? %‘ﬁza&y?)sa%ge’f’? 10t ed by al kyl,

or a hydrate, akgl Mg, dkyni; alkixgiailtoRpidody], alkylitdo, pltgisrifnd ot illsdduliynyhesbpt abl e

sal t her eof oLLn ccording to claim1l, wherein R3 is phenyl
opti Ohal Iy suBg?ﬁélffe@mBﬁ@Wﬁ Q2-, R7-S02-NR6-, al kylsul fonyl, or

al kyl substituted lm}o‘iﬂcmbhi@@coxm R Sgrxanme:. alkepcasbonyld P Q-Glkewpat e or

N- oxi de t hereof, oy:ngWzgﬁg@,utﬂvg@LMG accept able salt thereof. 10 23. The

conpound accor d| ng to claim1, where hen bstituted
by: Y Y2N-SC2-, R ey heiagaryl %tFlk?ft"élmhf%?P?P“aﬂ% R by&ﬂ‘?ﬁlz bl ht‘éﬂ‘y

Y' Y2N- SO, R1- SO2- NR6- ; allagl hifoalRaxg, KydroRy, eminaCitkylandiepdinlbiyatihy cdrryait’,@gen,

cycl gl kyl, or alkyl op onaII substituted by hydroxy, 15 al koxy, am no,
al | cg ami no, di al kyl ani %a%btéxoar yl, or heterocyc optional ly
substituted by al kwtqrocydyl o afylbeiemtyeiyl, sedhwiwhiclpis Owogaéi;débstlﬁ@ﬁ Bofxoopr a

phar maceut i calah‘ﬁ gcceptabl e salt thereof.

aryl, heteroaryl, aroyl, heteroaroyl, aryloxy, heteroaryloxy, or heterocyclyl, each of which is
optionally substituted by alkyl, haloalkyl, halo, alkoxy, haloalkoxy, hydroxy, carboxy,
20 alkoxycarbonyl, -P(=0)-(alkoxy),, Y'Y*N-, or YY?N-SO,-, and
when R? is eycloalkyl, tetrahydropyranyl, piperidinyl, imidazolidinyl, or 1,3-dihydro-
benzo[c]isothiazolyl, it is also optionally substituted by oxo,

or a hydrats, solvate or N-oxide thereof, or a pharmaceutically acceptable sait thereof.

25 19. The compound according to claim 1, wherein:

R? is phenyl, pyridy}, thiazolyl, imidazolyl, oxodiazolyl, imidazolyl, pyrimidiny}, thiophenyl, oxazolyl,
cycloalkyl, benzooxazolyl, 1,2,4-thiadiazolyl, 1,3,4-thiadiazolyl, tetrahydropyranyl, piperidinyl,
furanyl, benzo[1,3]dioxoly}, benzothiazolyl, imidazolidinyl, indazolyl, benzoimidazolyl, indolyl,
benzofuranyl, or 1,3-dihydro-benzofclisothiazolyl, each of which is optionally substituted by:

30 nitro, halo, hydroxy, carboxy, amidino, R*0-C(=0)-C(=N-OR*)-,Y'Y’N-, Y'Y’N-C(=0)-,
Y'Y?N-8O,-, R7-80,-NRS-, R™-C(=0)-NR"-, alkoxy, atkoxycarbonyl, alkylthio, alkylsulfonyl,
aryl, heteroaryl, or
alkyl optionally substitnted by:

halo, carboxy, alkoxycarbonyl, aryl or heferoaryl, -P(=0)-(alkoxy),, YN,
35 YY2N-80;-, R™-SO,-NR’-, or
heterocyclyl or arylheterocyclyl, each of which is optionally substituted by oxo, or



24. The conpound according to claiml, which is 20
2- Phenyl - pyri m di ne-5-carboxylic acid benzyl am de
2- Pyridin-4-yl-pyrimdine-5-carboxylic acid phenyl an de,
2-Pyridin-3-yl-pyrimdine-5carboxylic acid phenyl am de,
2-Pyridin-2-yl-pyrimdine-5-carboxylie9acid phenyl am de,
2- (3- Fl uor o- phenyl ) - pyri m di ne-5-carboxylic acid phenyl am de, 25
2- (4- Fl uor o- phenyl ) - pyri m di ne- 5-car boxylic acid phenyl am de,
2- (2- Fl uor o- phenyl ) - pyri m di ne-5-car blogﬁl ic acid phenyl am de,
2- Phenyl - pyr i teigionelybortigpaliy sypstitatedfy ¥ Y N~ and
(2 Zbﬁ- di F&%eji ;{&%&M@Qtehhigaﬂogrm@t Biperityy, dhidjoRdityiionz.6idibgdroy | ) - ani de,
- Phenyl - pyr ne- 5-carboxylic aci. )
C1o (1h i rieperledpotbinssivh icivalse eppanaly S&ﬁsﬁg‘f-‘wf %@%e, 30
2- Pheny!| -Y\ani i gt ek Rdgandsaityiogaceydloalkyl, or alky! optionally substituted by hydroxy,
(6-di ge t hﬁllo aﬁgfop ino, gﬁ' _%ﬁl&%ht}efoﬁm, gﬁ}eterocyclyl optionally substituted by alkyl,
2- Phenyl - pyri’m di he-"5-car boxyl 1 ¢ "aci )
[ 2- ( 2- pyrarelhydtitp-salvaie ord¥-prjde)thesh 2oeRMsRACCUSICAlly pecgpifiigsalt thereof.
2- Phenyl - pyri m di ne-5-carboxylic acid 4-sul fanoyl - benzyl am de,
2- Phenyl - pyrim di ne-5-carboyxylic acjd,[2-(4:sulf | =phenyl.)net hyl]-am de,
(R) - 2-Ph | - Mﬁﬁ?lj&gﬂ,& agcoxding{n )c&fnn} chglé'f*’{i&‘ is pHen),rf?l o%ggnallw}) su%SQXthd b?.
[ 4- ( 2- 0X0- OXaz6yl] htw; ditry, hatehygioYy, pdremy.apnidion, de, 35
2- Phepyl - pyri igsdi DexoxLarbaxywhif, agkoh: (B-HC %@@q__ LAYOPYWYSE.$p.3- v ) - am de,
2- Ph ﬁyl - pyri n@@ﬁﬂ?ﬁ‘ﬁﬁﬂ‘%ﬁi’ﬁfﬁ“ﬁ??ﬁ" gzgz-(@é?t)army pgﬁé%?ﬁ%bn%i’de, -97-
2- Phenyl - pyr i i’ di0nd®5, RaEGi - ¥ (- R POt b imANP Pfe?y | ) - ani de,
2-Phenyl - pyri nigdi DRenyt, SREMDSKb:iyCalRy Chrtloflyl WIgHER Ytk allian e yikYisabsivdeach
4- et hyl - 2-[ (2=pheny!l - pyri m di.n- 5- car bonyl ) - am no] -t hi azol e- 5-car boxylic
aci d et hyl e tof pvhich is opti nally substituted by:

{2-[(2-phenyl - pyr i nild] afi@xh haealven\hydroantanmky, akbazabengl, YA(FO)Helstivd. aci d et hyl
ester,. 5 Inr2 12 7 6 -
4- rretlﬁyl -2-[(2- phegyrﬂﬁy“rr Frﬁﬁ?ﬁ’-%-s(%rl%{oﬁyj )-am no] -t hi azol e- 5-car hoxylic
acid, {2-[(2- phenyiy pybheiersen], pash 5E whivthe prpohally sibsigiied by allpbhela loloalkdc ot j ¢
acid, 2-Phenyl -pyri m diR&eaSuafalictaX Mdkdkyaedim, AkyrRiiny isuhano)hhbbgnay| am de,
2- Phenyl - pyri m di ne-5-car boxyl i c acid 4-di nethyl sul f anoyl - benzyl am de,
2- Phenyl - pyri ni di ne- 5- c3FBREPE: Aci d (3, 5-di f1 uor o- phenyl ) - ani de, 10
2- Phenyl - pyri m di neeterogs@lybaaysilticeragilyl, qastr afohihivh 2-opliouailydebstituied by oxo or
2- Ph ﬁyl - pyri @u%ﬁ ne- 5-carboxylic acid thiazol-2-ylam de, ' o
2- Phenyl - pyri mdi’ne- 5- car boxylic acid (3-sul fanmoyl - phenyl ) -am de, .
2- Phenyl - pyr i racdi hetevdBryb axobbmrq)a@yé@wépxy, heteroaryloxy, or heterocyclyl, each of which is
(2-oxo-1, 2-di hydr O-OEMJu'hﬂp' Sbdtndbary ARy, RadRReY] haiiikbiy, Bidrgy Taatyboxyl i
acid (4-sul fanoyl - phenyl’) - am de 2+ Pﬂgpﬁl g?“éf'éﬁ‘ i ne-5-carboxylic acid
pyri m di n-4-yl ani deélkoxysa hgﬁ(?%éf‘ﬁlfy& - 5= 8 YPre aci d
(1-pyri di gradryihiesblyt ofdi-peitd fHértofdor v phar@mdeativally acceptable salt thereof.

25

21. The compound according to claim. 1, wherein:
R® is phenyl optionally substituted by:
nitro, halo, hydroxy, carboxy, amidino, R*0-C(=0)-C(=N-OR)-, Y ¥’N-, Y'Y’N-C(=0)-,
Y'YIN-SO,-, R%-80,-NR’-, R7-C(=0)-NR’-, alkoxy, alkoxycarbonyl, alkylthio, alkylsulfonyl,
30 aryl, heteroaryl, or
alkyt optionally substituted by:
halo, carboxy, alkoxycarbonyl, aryl or heteroaryl, -P(=0)-(alkoxy),, YY2N-,
YY*N-80,-, R-SO,-NR"-, or
heterocyelyl or arylheterocyclyl, each of which is optionally substituted by oxo, or
35 heterocyclyl optionally substituted by Y'Y*N-, and



2- Phenyl - pyri m di ne- 5- carboxylic acid

[ 2- (2- oxo-i1m dazolidin-1-yl)-ethyl]-am de,

2- Phenyl - pyri m di ne-5-carboxylic acid [2-(1Him dazol -4-yl)-ethyl]-am de,
2- Phenyl - pyri m di ne-5-carboxylic acid (tetrahydro-pyran-4-yhnethyl)-am de,
20 2- Phenyl - pyri m di ne-5-carboxylic andé{3-trifl uoronethyl - phenyl)-am de,
2- Phenyl - pyri m di ne-5-carboxylic acid (2H pyrazol -3 yl)-am de,

2- Phenyl - pyri m di ne-5-carboxylic acid (1-nethyl - plperldln 4-yl)-am de,

2- Phenyl - pyri m,di ne- 5-car boxyl i ¢ aci rimdin-2-ylam de

2- (3, 5-di g’yﬂ’ér‘ﬁ psatindereagentiyiugrosen. &c@&ﬁ%bmﬂwpge?aay substtited by hydroxy,

3-nmet hyl s klkti}@mh)ﬁho BRAZN G rﬂﬁaﬂ@lamgﬁ heteroarvl, or heterocyclyl optlonally substituted by alyl,

:2,) I(’nzs t ﬁyfjlsfﬁl!afl{'g% )7}9 vg%lelﬁ gﬁﬁﬁ%@areo oer a%ha%%g.c%t?téXIlly accepi,%{)le salt thereof.
2- (4-difluor ophenyl ) - 4- et hyl pyri m di ne-5-car boxylic

aci d- 3- meghy| Sﬂ} d %&éﬁ{% f@)raagx?i whreknACRYghbAY ko btk dthilsy>- car boxylic
Yo

aci d- 3- met hyl su enz%
2-(3-pyridyl)-¥% nE'tSﬁ)y'I’R dﬁ%‘%ﬁo{*}dsr%oxyl ic

aci d- 3- met hy| sk amestited SN2 Y hasbAR’™-S0,-NR%,

g_ (e,? h)lj : ga%r?ai%vnyl éﬁ@%{l‘ﬁ?@g%tgm%%}?%rp OX ceuhcal?y acceptable salt thereof.
2- (3- Fl uor o- phenyl ) - pyri m di ne-5-car boxylic acid

3-(2-@th t-hyl

2- §3 EI ug%(% Shﬁy éﬂjguﬁé’r%rgm%% @"&:g%oxiﬁl c acid
3-(2- hyderlypl?ﬂﬂﬂWF% 5 wibsgipied biyenzy| ami de,

2- ( 3- Fl uor o- phgwggopyglmzq«meaﬁylmmwl ic acid

Yo ner R ok A e e Rt e
uor o-p T acCl
3- ( 3- hydr wkandpf epyhdidegambsplly hldegay bytdattel, or alkyl optionally substituted by hydroxy,

3 Eg E;J ﬁg%/xgg%ﬁy i Zuﬁﬁ anﬁy%ky%gnzya{e Ga%)/' | 5"?331 optionally substituted by alkyl,

FI uor o- pheraiyyraissolvaie df Mexide therpdiox ¢ pha@n@evt&ally acceptable salt thereof.
3- ( 3- et hoxy- pr opyl sul f anoyl ) - benzyl am de,

2- ( 3- Fl uor o- phenyl ) - pyri m di ne- 5-carboxylic acid

3- (4-ni et hoxy- but yl sul fanoyl ) - benzyl am de, -98-

2- (3- Fl uozwo- phﬁeybxﬁpqnydicmr&hg]ﬁcﬁmammyd ic acid

3-cyg) ohe | f

2- (3 I uoir(iéﬂl pﬁlepﬁ%ﬁ&{ueué)w% hﬁzeuig xyI ic acid

3-(2- hydr%erldlp-iyhnmdﬁwi@mqwhsa@ﬁahmwr)ude benzyl ani de,

2- (3- Fl uo4. pyrpjﬂf: yj%“ﬁygﬂem@ma@éa&@f,ﬂggﬁmg acid 3-sul fanoyl - benzyl am de,
(3- Fl uor o- phenyl ) - pyr.i m di ne-5-car boxyl jc acid

2- nor pheY ISR YU TiEidiRe s3arois 911y PhsRYERIAEani de,

Fl uoz- cs-m{n@&yshe)lylwymﬂﬂuﬂ ﬂéa:rﬁm?l&l’d&ﬂ)pﬁéﬂyﬁm&m d

A e
1- rr%(ﬂﬂluorpyhﬂnﬂbfﬂmdlze»ybérbce&ylh&ﬂlcslwwram}de,] benzyl am de,

lu € n) Al i #GH 5
LT AR RS AP A e bt

(
F
FI uofb#Reny! ) - pyri m di ne- 5- carboxyl i ¢ acid

(5 | H-2-Phegd Az @t imdtingl 5) catbbiiyit seid flameyibidazobe REetgpipeidin-4-yll-amide,

D B R el R e 1%?6-@*9%@53%%@1%1* BERSY a

2-Phenyl-pyrimidine-5-carboxylic acid [2-(2-pyrrolidin-1-yl-ethyl)-benzoozazol-6-yi}-amide,

2-
3-
2-
3-
2-
3-
2-
3-
2-
3-
2-
3-

(
(3-
(2
(3-
[ 2-
(3-
[(1
(3-
[ 2-
(3
[3

3

2-Phenyl-pyrimidine-5-carboxylic acid 4-sulfamoyl-benzylamide,
2-Phenyl-pyrimidine-5-carboxylic acid [2-(4-sulfamoyl-phenyl}-ethyl]-amide,
(R)-2-Phenyl-pyrimidine-5-carboxylic acid [4-(2-oxo-oxazolidin-4-ylmethy!)-phenyll-amide,
35 2-Phenyl-pyrimidine-5-carboxylic acid (6-acetylamino-pyridin-3-yl)-amide,
2-Phenyl-pyrimidine-5-carboxylic acid (3-carbamoyl-phenyi)-amide,

5



5 2-(3-Fl uoro-phenyl)-pyrimdine-5-carboxylic acid

(3-pyrrolidin-1-yl-propyl sul fanmoyl) - benzyl am de,

( 3- Fl uor o- phenyl ) - pyri m di ne- 5- car boxyl i ¢ acid

(2-di net hyl am no- et hyl sul f anoyl ) - benzyl am de,

(3- Fl uoro-phenyl)-pyrimdi ne-5-carbe¥ylic acid

(2-di et hyl am no- et hyl sul f anoyl ) - benzyl am de,

( 3- Fl uor o- phenyl ) - pyrinidine 5- carboxylic acid

(3-di net hyl am no- 2, dlnethyl ro fa | ).- benzyl am de, 20

(3-Fl u&%ﬁeﬁiﬂé’wmf‘mﬁ?rc?fﬁ?’ﬂi‘ﬁ@l %ﬂ? &%‘f*@ ids

ES di meipuehapnadpesicybetit mnmlh)/dra@rrwbmmmde,
(
(
(
(
[
(

:23 g : :JS%JB?‘%B?}%%X gmg'llg L g%@lta?n% er]azzol cgrgoxyhc acid ethyl ester,
3- Fl uO@dEMW‘ﬂdM5Wb0ﬂWﬂmmblhn@lﬁ Y&aﬁcm@yﬂdﬁ&lﬂa@w

maF—'Ih 3-2:?%&{6%1%% @ﬂ'ﬁ%’fﬁhﬁml &rbommo? 'Eﬂlfggie-SZ:érboxyhc acid,

3 pyr i m di ne-5-carboxylic acid
(pr Opaﬁé@z:héwlmwmawﬁﬁﬁy {pplhiapndkAaraspticsid:
3t El :M-ﬁ:e@fllf rhl}:lmé'sféﬁ%whc Q;)ﬂ’4~ﬁbt§i}l§hﬁa:50}¢-@3 fongwdeﬁ ac: d

met hyl sul f a uor en
4- et hyl -%5Y3eRY %ﬁ%ﬁé?‘%ﬂ %@F@‘%‘“‘(’ﬁ"%& “ﬁ”@m fam)yl met hyl ) -
benzyl am Zslﬂgenjﬂ(ﬂ:yﬂn(dﬂleﬁlcalboxyhpkﬂﬁi’(yJS)diﬂuprijphmy@rﬂlfmd% carboxylic acid

ha 2- ( 3- Fl uor o- phenyl

pyr| mbdl %ﬁt&h}@% @&@%ﬂéﬁ%ﬁ]_&ﬁfﬁ%—‘éﬁ 2- suI fogyl am no) - get hgl %
benzyl ani %ﬂleﬂﬂpﬁmﬂ%ﬁéﬂﬁbw%w 3%5’}' iiéene- 5- car boxyl i ¢ aci d
3- met hyl spips mﬁﬁaylcm@&@nymdﬂfma ]{haxyﬁdﬂﬁc[e@ phenyl ) -

di b K thyl ) - benzyl ani de 35
D 5 Lo BB S BRSO RE bOSIp Tt Py 4D inide,) - Denzyl am de
(2 mat harwmhﬁ@mhﬂmeﬁ@aqbyxyﬂxdmm(4-sylfamyﬂcp)nbr)y1) -samdede, - 99-
(tetr gyi)he[l]lrpé{ﬂ %&é%%@gﬂ%gw\fg}w&m&yj&l@nﬁne 5-car boxylic acid

2- (5- |vet hﬁy-?hepﬂ-pznmidméMleea@i G tpyrigin 3 isedivhepsidind-phsdids.c acid 4
‘25?|5f ﬁ-/g}[)y IIE[ 1%:’;&‘31’3% ?arboxyhc acid 2 (2—oxo -imidazolidin-1-yl)-ethyl]- am.uifle g
- oxadi azol - 3- arhoxylic aci

(3- phenylyf¥mﬁ1ﬁT?ﬂFﬁéf 8?“3“?%?(uiﬁF§¥”h%a§e£ﬁ§amle
2 (3 Fl uaz- meﬁﬂwxhﬁdmpwmmb@nxamcﬁ(tmd@hmwkma ~dmethlyl)}-amide,

pho I m di ne- 5- carboxylic
aC| g‘ﬁg i hrre)(l%“m g%ﬁ%f’g?géddé@éﬂ °é“r?§2}“’§ r%| n%zgﬁﬂ#e 5-carboxylic acid
(2- benzo[%Plsrﬂrmidm&—%ﬁlﬁbe’symP‘?d@ﬁpd@zol"32’1)ﬂ%¢ﬁy pyri mi di ne-5- carboxylic

acid ( 1h3.ndanGhnmtle)s: c@%g@m@a@mmm@m P §lhdARe,5- car boxyl i ¢ aci d
4-11, 2, 3]thi adi azol - -yI H’g’& am de,

2- ( 3- FI uot-Brepyemspmiding-sy I?Yl’i‘f”éﬂ%%ﬂ%mtdﬁ’r boxylic acid
3 met hyl Sﬂ{?:fSﬁﬂIh)Hro—ﬂﬁﬂﬂ)‘ﬂ:ﬁafﬂuﬁﬁ, 5-carboxylic acid 3-methylsulfamoyl-benzylamide,

?Eg: s% 21%38/.4%%11 Iﬁfét’fﬁ%%ﬂe—ﬁc Eﬁm a@id?%i% ne-glzegg'raglox%ll ic acid

4 nor phol 2- ﬁ-cﬂﬂgpkdybqnzp-mannﬂd@yrmmme-5-carhoxyhc ac1d 3—meﬂ1ylsu]famoy1 -benzylamide,
2-(2-pyridy})-pyrimidine-5-carboxylic acid-3-methylsulfamoyl-benzylamide,

1
3-
2-
3-
2-
3-
2-
3-
2-
3-
2-
3-
2-
3-
2-
3-
2-
3-

QD.D

2-(3-pyridyl)}-4-methyl-pyrimidine-5-carboxylic acid-3-methylsulfamoyl-benzylamide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-ethylsulfamoyl-benzylamide,

30 2-(3-FInoro-phenyl)-pyrimidine-5-carboxylic acid 3-(2-ethoxy-ethylsulfamoyl)-benzylamide,
2-(3-Flaoro-phenyl)-pyrimidine-5-carboxylic acid 3-(2-hydroxy-propylsulfamoyl)-benzylamide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-cyclopropylsulfamoyl-benzylamide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(3-hydroxy-propylsulfamoyl)-benzylamide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(2-methoxy-ethylsulfamoyl)-benzylamide,

35 2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(3-methoxy-propylsulfamoyl)-benzylamide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(4-methoxy-butylsulfamoyl)-benzylamide,



6- [ (2- Phenyl - pyri m di n-5- car bonyl ) - am no] - 1H- benzoi m dazol e- 2- car boxylic
acid nethyl ester,

6- [ (2- Phenyl - pyri m di n-5- car bonyl ) - am no] - 1H benzoi m dazol e- 2- car boxyl i c
acid, 15 2-Pheny-pyri m di ne-5-carboxylic acid

(benzof uran-5-yhnet hyl ) -am de, 2-Phemg-pyri m di ne-5-carboxylic acid

4- met hanesul f onyl am no- benzyl am de, 2-Pheny-pyri m di ne-5-carboxylic acid
4- car bamoyl - benzyl anmi de,  2- Pheny- pyri m di ne- 5- carboxylic acid

3- (2-hydroxy-et hyl sul fanpyl ) - benzy| am de,  2- Pheny -Pg/rl m d| ne- 5- car boxylic
aci d 4- ( rib@iusirg- W@bﬁﬂ@&%ﬂ%@aﬂﬁ#ﬂ?%{ﬁ? -g¥elohgigylsulfamoyl-Benzylamide,

2- Pheny - pyilrficd-fin ;Sﬁﬁ}hﬂﬁ%-éaﬁboﬂﬁiodc@B{Qihﬂydxﬁullfmyyllﬂeﬂlﬁmﬂﬁdnayn de,

2- Pheny-pyri m di ne-5-carboxylic acid

[ 2- (2- am %A Rehy | - t hi azol - 5-yl ) - et hyl ] - ani de,

2- (3-Fl uar- @-mlhmyﬂeﬁyimxmﬁﬂnmﬁmﬂﬁxﬂalabéxwlfamoﬂd:edzylmide

3- met Byl spij.f ,mﬁ}iﬂi? holin-4-yl-ethylsulfamoyl)-benzylamid

{4-{] ? %é’ ﬁ‘for henyﬁ%n@ne- fgg%afhb)é%lcla 3 lgr% %ignz{/ W Bu oms’f‘B’(%nfi”? %n%:ll G

di et hyl e%—th-Huoro phenyl)~pyrun1dme-5—carboxyhc acid 3- (2—p1pend1n—1-yl—emylsulfamoyi)-benzy lamide,

{4-[(2- Phﬁ?yii1@&15%591%%&.&3&953%0)&@m[zlglméw Yiaotighosppanieltatdyd- di et hyl

ester, Phenyl - pyri m di ne- 5-carbonyl )-am no] - et hyl ) - phosphori c

acid di et 1y

{ Phenyl - [£@- m&w&ﬂwenﬁyﬁﬂrm&hetmcaﬁmﬁﬁrcbﬁmw[m-eﬂljrl mﬂohmmme)mypnmmm c acid

d| et ste ( 3- Fl uor o- phenyl ) - pyri m di ne-5- car boxylic acid
Bﬁan:%eﬂ?yia&ﬁfr) benzyl ami de,

2 (3-Fl uoz—@mmwe)ylmmmmh@:@xﬂwa@éﬁ;ﬂ {1&-ignidagol-4-yl)-ethylsulfamoyl]-

(1-net han&wz&ggyl - pi peridin-3-yl net hyl ) -am de,
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benzylamide,
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2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-methanesulfonyl)-benzylamide,
2-(3-Fluoro-phenyl}-pyrimidine-5-carboxylic acid (1-methanesulfonyl-piperidin-3-ylmethyl)-amide,
2~(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid (1-dimethanesulfamoyl-piperidin-3-ylmethyl)-
30 amide,
2-(Phenyl)-pyrimidine-5-carboxylic acid 3-methanesulfonylamino-benzylamide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-acetylsulfamoyl-benzylamide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(3-oxo-piperiazine-1-sulfonyl)-benzylamide,
2-Pheny-pyrimidine-5-carboxylic acid (2-sulfamoyi-ethyl)-amide,
35 2-Pheny-pyrimidine-5-carboxylic acid (2-dimethylsulfamoyl-ethyl}-amide,
2-Phenyl-pyrimidine-5-carboxylic acid (3-phenyl-[1,2,4]thiadiazol-5-yl}-amide,



or a hydrate, solvate or N-oxide thereof, or a pharnmaceutically acceptable
salt thereof. 10 25. A pharnmaceutical conposition conprising the conpound
according to claiml1, or a hydrate, solvate or N-oxide thereof, or a
pharmaceutically acceptable salt thereof, and a pharmaceutically
acceptable carrier. 15 26. A method fori0freating an allergic or

i nflammatory di sorder in a patient in need thereof, conprising

adm nistering to the patient a pharmaceutically effective anmount of the

conpound r di o claiml, or _a hydrate, saolvate or N oxide thereof,
or a pharﬁgygﬁlé% @@EEE@€$R%ﬁW?m%%ﬂTMdQTQW%HE245@”@§mLﬁﬂ%mﬂ@ﬁhod accordlng

to clai m26@3 Nﬁmﬁiemylhli}anmiﬂeeir@rubxﬂfc abit (3-shiswa{ 07 4 ihildRedtdel)aide,al | er gi c
I n. the allergic or

IE}P;L%;tdfél?fg%wﬁ ﬁgmg“Fhﬁﬁﬂmgﬂgaﬂgﬁq¥ﬁ%g%%¥ﬁb yIgccordlng to claim 26,

wher ei n tHbcﬁﬁﬂ@m@ﬂﬂmummrﬁ@#bnﬁM$©ﬂym@wbmnﬁer is chronic obstructive

pul nonary ﬁi’h%ﬁﬁ%?ﬂmidine-&carboxylic acid 3-amino-benzylamide,
2-(3-Pyridyl)-pyrimidine-5-carboxylic acid-3-methylsulfamoyl-benzylamide,
2-Pyrazol-1-yl-pyrimidine-5-carboxylic acid 4-sulfamoyl-benzylamide,
2-(2-Methyl-thiazol-4-yl)-pyrimidine-5-carboxylic acid (tetrahydro-pyran-4-yl)-amide,
2-Phenyl-pyrimidine-5-carboxylic acid (thiophen-2-ylmethyl)-amide,

10 2-Phenyi-pyrimidine-5-carboxylic acid (4-methyl-oxazol-2-vl}-amide,
Methoxyimino-{2-[(2-phenyl-pyrimidine-5-carbonyl)}-amino]-thiazol-4-yl}-acetic acid ethyl ester,
2—Pheny.1—pyrimidine-5—carboxyiic acid (5-methylsulfanyl-[ 1,3,41thiadiazol-2-yI)-amide,
2-[(2-Phenyl-pyrimidine-5-carbonyl)-amino]-benzothiazole-5-carboxylic acid ethyl ester,
(R)-2-Pheny!-pyrimidine-5-carboxylic acid (1-phenyl-ethyl)-amide,

15 2-Phenyl-pyrimidine-5-carboxylic acid [3-(1H-tetrazol-5-y1)-phenyl}-amide,
2-Phenyl-pyrimidine-5-carboxylic acid (1-carbamimidoyl-piperidin-4-ylmethyl)-amide,
5-[(2-Phenyi-pyrimidine-5-carbonyi)-amino]-1H-indole-3-carboxylic acid amide,
2-Phenyl-pyrimidine-5-carboxylic acid |3-(2-amino-thiazol-4-y1)-phenyl]-amide,
2-Phenyl-pyrimidine-5 —carboxyhc acid {4-[2-(1,3-dioxo-1,3-dihydro- 1somdol—2—y1} ethyl]—thnazoi 2-

20 ° yl}-amide, o
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid [2-(pyrrolidine-1-sulfonyl)-ethyl]-amide,
[3-({[2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carbonyl]-amino } -methyl}-benzyl -carbamic acid
tert-buty! ester,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-[(pyridin-2-ylmethyl)-sultamoyl]-benzylamide,

25
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(3-hydroxy-2,2-dimethyl-propylsulfamoyl)-
benzylamide,
2~(3~Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-(2-hydroxy-2-methyl-propylsulfamoyl)-
benzylamide,

30 2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-{(tetrahydro-pyran-4-ylmethyl)-sulfamoyl]-
benzylamide,
2-(3-Flucro-phenyl)-pyrimidine-5-carboxylic acid 3-(4-hydroxy-butylsulfamoyi}-benzylamide,

2-(3 —Fluoro-ﬁhenyl)-pyrinlidme-S -carboxylic acid 3-[2-(2-hydroxy-ethoxy)-ethylsulfamoyl]-
benzylamide,

35 2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-[(tetrahydro-furan-2-ylmethyl)-sulfamoyl]-
benzylamide,
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2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid 3-isobutylsulfamoyl-benzylamide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid (5-isopropylsulfamoyl-pyridin-3-ylmethyl)-amide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid (5-methylsulfamoyl-pyridin-3 —ylmethyl)-anﬁide,
2-(3-Fluoro-phenyl)-pyrimidine-5-carboxylic acid (2-methylsulfamoyl-pyridin-4-ylmethyl)-amide,
2-(3-Fiuoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (2-methylsulfamoyl-pyridin-4-ylmethyl)-
amide, or

2-(3-Fluoro-phenyl)-4-methyl-pyrimidine-5-carboxylic acid (5-isopropylsulfamoyl-pyridin-3-
yimethyl)-amide,

or a hydrate, solvate or N-oxide thereof, or a pharmaceutically acceptable salt thereof.

25. A pharmaceutical composition comprising the compound according to claim 1, or a hydrate,
solvate or N-oxide thereof, or a pharmaceutically acceptable salt thereof, and a pharmaceutically

acceptable carrier.

26. A method for treating an allergic or inflammatory disorder in a patient in need thereof,
comprising administering to the patient a pharmaceutically effective amount of the compound
according to claim 1, or a hydrate, solvate or N-axide thereof, or a pharmaceutically acceptable salt

thereof.

27. The method according to claim 26, wherein the allergic or inflammatory disorder is allergic
rhinitis.

28. The method according to claim 26, wherein the allergic or inflammatory disorder is asthma.
29, The method according to claim 26, wherein the allergic or inflammatory disorder is chronic

obstructive pulmonary disease



