30 August 2006 PYRI M DI NE COVPOUNDS BACKGROUND Interleukin-12 (]L-12) is
a heterodineric cytokine (p70) conposed of two subunits (p35 and p40), and
pl ays key roles in.immune responses by bridging innate 5 wasti{l8 and
antigen-specific adaptive immunity. Trinchieri (1993) Imunol Today 14:
335. For exanple, it pronotes type 1 T helper cell (Thl) responses and,
hence, «cell-nmediated imunity. Chan et al. (1991) JExp Med 173: 869; Seder
et al. (1993) Proc Natl Acad Sci USA 90: 10188; Manetti et al. (1993) JExp
Med 177: 1199; and Hsi BYRIMIDINBOEOMPOEENDE®: 547. Overproduction of
| L-12 causes excessive Thl 10 responses, and may result in inflammatory

di sorders, such as insulin-dependent diabetes nellitus, multiple -
sclerosis, rheumatoid arthritl Crohn's di sease, or sepsis.
See, for exanple, Gately et al. %@38 Anhu Rev Innunol 16: 495; and
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| munol . 68: 175. For eXxanple; overproduction of [L-12 and the resultant

excdssi veesibidnce gpd antigepspersfic adaptive immupity e anchidsi hQBaMmtmg Thiday1 2

product i npou at d re oduct | can be used
for trea?4n3gﬁ ?ﬁoqr ﬁﬁS’rJE g%@&egw&] iqergfel!r(flﬁlég%? ¥ ne Net w 9:
od- 20 ScliiRdiatcd inBihigs REh or 411 @9I1)we35mlf7sasw eaddw: af1(£993§ compounds
~of formula (n: NYX~R Z WW

Proc Natl Acad Sci USA 90: 10188; Manetti et al. (1993) J Exp Med 177: 1199 and

Hsich et al. (1993) Science 260: 547. Qverproduction of IL-12 causes excessive Thl

10 responses, and may result in inflammatory disorders, such as insulin-dependent

diabetes mellitus, multiple sclerosis, theumatoid arthritis, psoriasis, Crohn’s disease,
or sepsis.' See, for example, Gately ez al. (1998) Annu Rev Immunol. 16: 495; and
Abbas et al. (1996) Nature 383: 787. Thus, inhibiting IL-12 overproduction is an
approach to treat the just-mentioned diseases. Trembleau et al. (1995) Immmunaol.

15 Today.16: 383; and Adorini et al. (1997) Chem. Immunol. 68: 175. For example,

' overproduction of IL-12 and the resultant excessive Th1 type responses can be
suppressed by modulating I -12 production. A coxﬁpound that down-regulates IL-12
production can be used for treating inflammatory diseases. Ma et al. (1998) Eur
Cytokine Netw 9 54.

20 SUMMARY
In one aspect, this invention features pyrimidine compounds of formula (I):

R3—(c)—v\[/ Y "
(3=

_ Ry is N=<Rb [referred to hereinafier as NC(R“Rb) , aryl, or heteroaryli each of
- 25 Ry and Ry, independently, is R®, halogen, nitro, cyano, isothionitro, SR®, or OR"; otRy

.
Ra




RLis N==( Rb [referred to hereinafter as NC(aRb)], aryl, or heteroaryl,
each of 25 R2 and R4, independently, is R halogen, nitr cyan
isothionitro, SR or OR %or R2 1 - --- ------- 30 Augugp@éﬁ’é%t)%d R4,
taken together, is carbonyl; R3 is R alkenyl, alkynyl, OR, OC(OR SOQ2R,
S(OR S(R2)NR Rd, SR, NR Rd, NR CORd, NR C(O ORa, NR C(O NR Rd,

NR SO2Ra, CQNC(O)CR or C(O)NRRd R5is Hor alkyl; nis 1, 2, 3, 4, 5,

or 6, Xis 0,.S S(O),.S(02), . or CHz, c;(%: C=N-R_C-N-OR, 5
C=N- SR’ ,anthR4 stals?ldogeth@w)carhﬂnm&s lsg,laékﬁr%raﬂﬁwla&?e GORNEONR s N, and

ggghogp O)Rﬁg@ ep’eﬁ%ent’?m, Fwﬁé(?@)faﬂm’?ﬁr}r&%%rdaryl | na\rll\lgl ggch

of R andQIR'S,OzRﬁ,cté@th}{ODG)R,,WS(G)NRFA‘yRﬁ iy alkiyB tnds oat yl, 3, 4.5 onlS - )
het erocyclyl, _or alk carbo Note that the left atom shown i,n any
substltﬁié%oﬁxﬁ(@{% ‘6éﬁ/e is cl osestcﬂmcﬁ%cﬁ}\r’ QﬁNr@ang to

t
conpoﬂﬁ nﬁaﬁawg@tﬁsv@) erentregl@%@}r%&gﬁﬁe%qdaﬁ% é@rtll here are

nore t ham(mﬁanawlwps,asw)r&(@mm*f ot NEHOYR @ ipwhich eactpyf RandiRPe conpound,
the Rmieties can be the same or different, The sape rules apply to other

si mi | ar MAgPGREIEINSLS }kﬂy@h@ylnﬁt@%mdﬁa%ﬂf:%em’é ﬁ%ﬁ?@ﬁ@ﬂbﬂs bi val ent

Compounds B 7k FEREEI e, NG, b o, NBle RRERENE ™ 1\ P hese

conpoundsom hown ubamyl‘dubéﬁt@tad grdl@: destribédabovdn cidsestinel thé/peimibie dngl n
addition, X can be_O or. tﬂ be H nethyl, ethyl, or acetyl Y can
bel® coﬂﬁ@ﬁ?te%ﬁame@mg—? oasre@wz, anst-descihed ByTiidine epmipoynd 8RY4. | n some

S0 N i TS el B e, 0, 5L O%
whi ch ea:ohtauﬁng\s@]sﬂtukd groumdp enyeiniline compOundSthedR® thbietienein heftheR and R,
| ndepen dsg&tel&é dlff ent E|3 ls<al_'1!.1e ru?ésyzlppb? tro ori!]%rgn?l ér%lituatl%rlll(sj %]u}tﬁer]ho%r that
R* can be a monovalent or bivalent substitutent.
15 Referﬁng to formula (1), a subset of the pyrimidine compounds of this
invention is featured by that R!is NC(R?R®). In these compounds, U can be N, V can
be CH, Z can be N, and W can be O. In addition, X can be O or NR% R° can be H, )
methyl, ethyl, or acetyl; Y can be a covalent bond, O, S, or CHy, andncan be §, 1, 2, .
3, or 4. In some embodiments, R3 is aryl, heteroaryl (e.g., pyridinyl), ORS, SR’

20 C(O)OR®, NR°RY, or C(O)NR°RY. In other embodiments, R; is

Y-

in which each of A and A’, independently, is O, S, or NH; each of R® and R,
independently, is H, alkyl, aryl, or heteroaryl; and mis 1 or 2.
In this subset of pyrimidine compounds, R? or R®, preferably, is

Y
'r’:‘ = ..I._Rh \\/th
NG < y
Rg .

in which B is NR}, O, or S;B’isNor CR; R¥isH, halogen, CN, alkyl, cyclyl,
alkyloxy, alkylcarbonyl, alkyloxycarbonyl, aryloxycarbonyl, heteroaryloxycarbonyl,

25




In this subset of pyrimdine conpounds, Ra or Rb, preferably, is t ~* \ n
h Rob4, or B\ 1 Rq 25 RO inwhich Bis NR, O, or S B is Nor CR, Rs
is H hal ogen, CN, alkyl, cyclyl, alkyloxy, alkylcarbonyf August2006

al kyl oxycar bonyl , aryloxycarbonyl, het er oaryl oxycar bonyl, 2 -----------
---- 30 August 2006 hydroxyal kyl, al kyl am no, or al kyl am' nocar bonyl; Rh is
H, hal ogen, N2, CN, al kyl, aryl, heteroaryl OR, OC(OW S02R, S(OR, '
S(02) NR Rd SR, NR Rd, NRCCR RC(OL +\l O NVRd, . _NRSQ2Rd, .COR’,

(O OR, qyakiiRatieylangmo, @alucylaramyar omyl; BRI 18 agsBNO2fiN, alkyly ~ or 2:

and S or, ,QHES d RrerorR Q or N
RO quearglrhétgg«%'yl?(?}l O@R)? %%P%fl rdgﬁﬁf\ﬂéa yosp%bpy %FO Xy, et hoxy,
hal ogen, NR?C(OJ@R MWIGO)NRSRS, I\ﬂ‘fSO§R‘FCC§R° CEIORT bh@(O)NIRRAPR)is Het hoxy,
oc( O CHB O OH, C(O OC2H5 O% NH2 NHC( O) CH3, or S(02)NH2;
R is Halky yq)lkyl@asriagnyl P 1B éfOTé’e@P9HIS Q:rﬂdqzq or 2. Another subset

of Lhe pyrlm bC of th|S|nvent|on|sfeatured by that R is
P KPR BRaeSs

aryl' or heteroaryl: se conpounds, U can be N, V can be CH Z can be
N, and Wcan be 0. In adgition, X can.f NR; BY can be H, nethyl,
ethyl, or acetyl; Y ca Icolyal ent y or CH2, and n can be 0,
1, 2, 3, or 4. In some 15 |enbgdRments, } 7yl , heteroaryl (e.g

-pyr|d| nyl, such as pyridin-FYyl or %yrityg-3=" yl), ", SW C(O)CR -NR' Rd,
or C(O)NRRd. I n other embodijgents, R3 is lRel Re Rf~ or R

’

wherein R® is H; methyl, ethyl, propyl, cyclopropyl, methoxy;ethoxy, halogen, or
methoxycarbonyl; R" is F, Cl, CN, methyl, methoxy, ethoxy, OC(O)CHs, OC(O)C,Hs,
C(O)OH, C(O)OC;Hs, C(O)NH,, NHC(O)CHj, or S(O2)NH;; R’ is H, methyl, ethyl,
10 or acetyl; and qis 0, 1, or 2. '
Another subset of the pyrimidine compounds of this invention is featured by
that R! is aryl or heteroaryl. In these compounds, U can be N, V can be CH, Z can be
N, and W can be O. In addition, X can be O or NR®% R can be H, methyl, ethyl, or
acetyl; Y can be a covalent bond, O,S,0or CHy,andncanbe 0,1,2,3, or4. Insome ~
1l5 embodiments, R3 is aryl, heteroaryl (e.g., pyridinyl, such as pyridin-2-yl or pyridin-3-
y1), OR®, SR®, C(O)OR®, NR°RY, or C(O)NRR®. In other embodiments, Rj is

in which each of A and A’, independently, is O, S, or NH; each of R® and R,
independently, is H, alkyl, aryl or heteroaryl; and m is 1 or 2.
20 ~ In this second subset of pyrimidine compounds, R, preferably, is

esa
. D

in whichD is O, S, or NR™; R} is benzo, halogen, CN, hydroxyl, atkyl; aryl,
‘heteroaryl, alkoxyl, aryloxyl, or heteroaryloxyl; R™ is H, alkyl, or alkylcarbonyl; and r
is 0, 1, or 2. Preferably, R; is




M min which each of A and A", independently, is 0, S, or NH, each of R and
R, independently, is H alkyl, aryl or heteroaryl; and is 1 qr 2. 20 In
this second subset of pyrimdine conpounds, Rl, preferab ,Aqgg,st%ﬁg in
which Dis 0, S, or NR"; R3 is benzo, hal ogen, CN, hydroxyl, alkyl, aryl,
het eroaryl, al koxyl, aryloxyl, or heteroaryloxyl; R"™ is H alkyl, or

al kyl carbonyl; and r is 0, 1, or 2. Preferably, Rl is 3 --- ---- - ------
30 August 2006 RIr \ Ne Rmand R is nethyl, ethyl, propyl, or benzo;
and r can be 1 or 2. Athird s of thﬁ,- pyri m di ne conmpounds of fornula
(1) is featured by that Rt is N ¥each of R2 and R4 is H R3 is H
al kyl, aryl, heteroaryl, cyclyl, er/ocycl yl, al kyl oxycarbonyl, _

al kyl am nocar bonyl, or al kyl carbonyT; is Hor alkyl; nis 0, -1, 2, 3, -
4, 5, or 6; Xis NR; Y is covalent bondRTCH2, C(O, C=NR, CNOR,.

the. o had R ReRethss FESurabsy £§°y§(@ r IE‘&% Yo o KIfC( 8) R inwhich
I i R e
this thiRds N&ﬂﬁ&ﬁlb)pefacbyofRﬁ:mﬂ ReisdfyiRoia ) slkyly &y hetbtoarylpnelyhf Ra and Rb is
B N N TR Ty K T i
B 1 e T e el B o8 €80 G R r ol
al kyl , &=N-ORfeCeNeSRY 0, SaBid)B(02), or NR®; Z is N or CH; one of Uand Vis N,
| and the other is CR" and W is O, S, S(0), S(0,), NR®, or NC(O)R’; in which each of
R* and R", independently, is H, alkyl, aryl, heteroaryl; and R° is H, alkyl, aryl,
10 heteroaryl, cyclyl, heterocyclyl, or atkylcarbonyl.
In ﬁs third subset of pyrimidine compounds, preferably, one of R® and R® is
H or alkyl; and the other is aryl or heieroaryl optionally substituted with R® and th;-
R® being halogen, CN, alkyl, alkyloxy, alkylcarbonyl, alkyloxycarbonyl,
aryloxycarbonyl, heteroaryloxycarbonyl, hydroxyalkyl, alkylamino, or
15 alkylaminocarbonyl; R being halogen, CN, hydroxyl, alkyl, aryl, heteroaryl, alkoxyl,

aryloxyl, or heteroaryloxyl; and q being 0, 1, 2, 3, or 4. Preferably, one of R* and R®
is H or alkyl; and the other is '

L r
I ~h
JCLENG
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' R (e.g., RY  such as 3-methylpheny));

in which R® is H, alkyl, alkoxyl, methoxycarbonyl, or halogen; Rlis halogen, CN,
20 - hydroxyl, alkyl, aryl, heteroaryl, alkoxyl, aryloxyl, or heteroaryloxyl; and ¢is 0, 1, 2,

3, or4d. .

In some embodiments, X is NH; Y is O; n is 2, or R; is heteroaryl (e.g.,
pyridinyl or 1-oxy-pyridinyl) or heterocyclyl {e.g., 1H-pyridin-2-one). In other
embodiments, Uis N; V is CH; and R; is heteroaryl or heterocyclyl. Preferably, X is

25  NH; YisO;nis?2; and one of R and R? is H; and the other is




aryl oxyl, or heteroaryloxyl; and q being O, 1, 2, 3, or 4. Preferably, one
of Ra and Ro is Hor alkyl; and the other is h Rg\ RO _(e.g., .R9 such as
3-met hyl phenyl); in which Rg is H, alkyl, alkoxyl, nethoﬁ@é&ﬁﬁﬁﬁ@pé or

hal ogen; Rh is hal ogen, CN, 20 hydroxyl, alkyl, aryl, heteroaryl, alkoxyl,
aryl oxyl, or heteroaryloxyl; and q is 0, 1, 2, 3, or 4. In sone

enbodi nents, Xis NH Yis O; nis 2, or R3is heteroaryl (e.g., pyridinyl
or 1-oxy-pyridinyl) or heterocyclyl _(e.g., 1Hpyridin-2-one). In other
enbodi nents, Uis N, Vis CH and &_i eteroaryl or heterocyclyl.
Preferably, Xis 25 NH, Yis O nis and one of Wand Rb is H, and the
other is 4 30 August 2006 RO in whish~Rl can be CN, hydroxyal kyl, al _
am no, al kyl am nocarbonyl al kyl oxycar &nyl (e.g., C(OOCH3), or hal ogen
(F, d, Br, or 1) when R3 is heteroary® ,(e.g., pyridinyl), or RO can. be

hal : . . | kyl b | e.g.,
ot by plich Rekan B €A H frolyati e b dabaing st Brafeaiiid 20" 006 Y iyt
al keny! , aiklogyroorey\é. ., CEOYOOH)Y br halo@drlE, CEBA, 19} RhOLRS iotletdfBatyl Oned

above inc¢clude both sub%tltut ed and unsubstituted noieties. The térm
"subst i t (RBdpPyridiyid o5 R gan he halpgemies. sualkylaanmetiphaorh .nay be the sane or

B e L e PR Lo P
am no, afdykpm no,” aryl'am no, dial kyl am no, diaryl am no, cyano, nitro,

mer capt o, carbonyl, carbam do, carbanyl, ‘carboxyl, thioureido,
t hi ocyanat o, oHkeyd, allgml jarylshateraguyl, cariyliang heterpcyelyl mentionsdr y| |

cycl yl, Ikbﬁrte | : a oxVY. Jaryl  .heteroaryl
cycl yl, %n %&ﬁ&/eeﬁeér% g?/%%ag{tgdaér}le op ilj%ll"i-'gt e@% 58+ %YF%{"’E‘B \ﬁ?tfsﬂgﬁ?‘li(yl , aryl,
het er oar wifers habieganmoreysdbaitidnts (vétititmay e tieadabie, or diffzent), acki t r 0.
10 replacing a hydrogen atom. Examples of substituents include, but are not limited to,
halogen (F, Cl, Br, or I), hydroxyl, amino, alkylamino, arylamino, dialkylamino,

diarylamino, cyano, nitro, mercapto, carbonyl, carbamido, carbamyl, carboxyl,

thioureido, thiocyanato, sulfoamido, alkyl, alkenyl, alkyloxy, aryl, heteroaryl, cyclyl,
beterocyclyl, wherein alkyl, alkenyl, alkyloxy, aryl, beteroary! cyclyl, and

15 heterocyclyl are optionally substituted with alky}, aryl, heteroaryl, halogen, hydroxyl,
amino, mercapto, cyano, or nitro.

As used herein, the term “alkyl” refers to a straight-chained or branched alkyl
group containing 1 to 6 carbon atoms. Examples of alkyl groups include methyl,
ethyl, n-propyl, isopropyl, ter¢-butyl, and n-pentyl. Similarly, the term “alkenyl” or

20 “alkynyl” refers to a straight-chained or branched alkenyl or alkynyl group containing

-1 to 6 carbon atoms.

The term “aryl” refers to a hydrocarbon ring system (mono-cyclic or bi-cyclic)
having at least one aromatic ring. Examples of aryl moieties include, but are not
limited to, phenyl, naphthyl, and pyrenyl.

25 The term “heteroaryl” refers to a hydrocarbon ring system (mono-cyclic or bi-
cyclic) having at least one aromatic ring which contains at least one heteroatom such
as O, N, or S as part of thé ring system and the reminder being carbon. Examples of
heteroaryl moieties include, but are not limited to, furyl, pyrrolyl, thienyl, oxazolyl,
imidazolyl, thiazolyl, pyridinyl, pyrimidinyl, quinazolinyl, and indolyl.




As used herein, the term"alkyl" refers to a straight-chained or branched
al kyl group containing 1 to 6 carbon atons. Exanples of _al kyl groups

i nclude nmethyl, ethyl, n-propyl, isopropyl, tert-butyl,3QHH@H$%@H§yI.
Simlarly, the term"al kenyl"™ or 20 "al kynyl" refers to a straight-chained
or branched al kenyl or al kynyl group containing 1 to 6 carbon atons. The
term"aryl" refers to a hydrocarbon ring system (nono-cyclic or bi-cyclic)
havi ng at Ie%ﬁt one arqmati ¢ _ring. qgles of aryl npieties include, but

Ex
are not | i mibeterms “cyHzhand “h@tﬁmcmg}u'?’ fod 19,3 pahialty opmylly saturated:,
"het er o " . 103a ' ] - bi -
cyol § o) Byt B - LRE pKCh B A0e a4 T84 e Wl A BBV O,
het er oatrimgcentains oas ofmokt heteroSoass (AL, 10,M, dri$) as pagoSthe riewp sesteintang rem nder

bei ng carbon. Iesﬁgf het eroaryl noieties include, but are not limted
to, fur ale, ' &1 being earpemy Fxemplanyiyglyl and hetgrosyelyl tngsiezol v, pyri di nyl

i midi \ Syl = _ £ 20 :
DIy P lopeie BRALUIMG pipBAliok BlpHolinG bbb, P Barkifnd 7 O
nmono- cyahd éFepyridin-2yomki ¢ ring system having from4 to 14 ring atoms. A

heterocyclyl _ ring contaipns one or nore heteroatons (e.g., 0, N, or §) as
part of the APRK ﬁlﬁmﬂn$ferﬁﬁ%a@m9@er bei ng carbon. Exenplary cyclyl

and, et o v Shtkn AR B Sa Sy LOBSIGRS BB LAS, PP e
"sul fanyl " r8FE-B-(Dé-dimethoxgphenyl)-fBepyl]-erinbrphelinv.ylpyenddiasplBr y conpounds
Elii&z: I[EI‘{%Yl Qﬁﬁ&-mﬂﬁ@m@éeﬁ#@g@m@%ibhar‘r'n_ 4-yl -pyrimidin-4-yl}- 10
N (1) N B ARG AN, Byl a
Kll-?gt ?Z?m?ylh;?;ﬂ?ﬂlraz?lgg(cmr ol i ?—2): | - yri.rﬁ. in-4-yl)-N - i ndol - 3-
yl met hyl ene) %@%Y%@nggﬂggwm g—y?-pynm &n.4~§1)_¥$-(1ﬂ-m831143’.

N[ 2-( Zyﬂetﬁﬁ}%a@@f&ﬂg(@mﬁb&dg mor phol i n-4-yl -pyrinudin-4-yl]-N -(1H
15 N-[2-(2-[1,3]dioxan-2-yl-ethyl)-6-morpholin-4-yl-pyrimidin-4-y1]-N*-(1H-
* indol-3-ylmethylene)-hydrazine (Compound 4)
N—(1H—i;1d01—3—y}methylene)-N’-[2-(3-methoxy-propyl)—6—morpho]in-4-y1—
pyrimidin-4-yl}-hydrazine (Compound 5) | .
3-{4-[IN’~(1H-indol-3-ylmethylene)-hydrazino]-6-morpholin-4-yi-pyrimidin-
20 2-ylsulfanyl}-propan-1-ol (Compound 6) '
3-{2—[N’-(1H—indol-3-yhnethylene)—hydrazino]-6~morpholin—4—yl—py1imidi_n—
4-ylsulfanyl}-propan-1-ol (Compound 7) |
N-[2~(2,2-dimethyl-[1,3]dioxolan-4-ylmethoxy)-6-morpholin-4-yl-pyrimidin-
_ 4-yl}-N’-(1H-indol-3-ylmethylene)-hydrazine (Compound 8)
25 N-{2-[2-(3,4-dimethoxy-phenyl)-ethoxy]-6-morpholin-4-yl-pyrimidin-4-y1} -
N’-(1H-indol-3-yImethylene)-hydrazine (Compound 9)
N-(1H-indol-3-ylmethylene)-N’-[6-morpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-
pyrimidin-4-yl]-hydrazine (Compound 10) |
N—(lH—indol—3-yhnethylene)~N’-[6—morpholin—4~y1-2-(3-py1idiﬁ—2—yl—propy1)—
30 pyrimidin-4-yl]-hydrazine (Compound 11) _
N-(3-methyl-benzylidene)-N’-{ 6-morpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-
pyrimidin-4-yl}-hydrazine (Compound 12) ' '




I ndol - 3-yhnet hyl ene) - hydr azi ne ( Conpound 4)

N- (1H i ndol - 3-yl net hyl ene) - N - [ 2- ( 3- net hoxy- pr opyl ) - 6- nor phol i n-

pyrim di n-4-yl]-hydrazi ne (Conpound 5) OAuguSt2006

3-{4-[N - (1H i ndol - 3-yl net hyl ene) - hydr azi no] - 6- nor phol i n-4-yl -pyrimdin- 20

2-yl sul fanyl } - propan-1-ol (Conpound 6)

3-{2-[N - (1Hi ndol - 3-yl net hyl ene) - hydr azi no] - 6- nor phol i n-4-yl - pyri m di n
4-yl sul fanyl }-propan-|-ol (Compound 7)

N[ 2- (2 2- di me(hythyl- bmyudmemmﬁéanqnphehméwﬁ%(@-m@m&mmw— pyri ni di n-
4-yl ] i nd | et hyl ene drazi ne (Conpound 8) 25 N

{2[ Qyﬁmé‘i‘%“rﬁaw‘%ﬁ‘é’ﬁ&a% mpp _6- nor phol i n- 4-yl - pyrini di n-4-yl} -
N -(1H-| ndol a8 gﬁﬂﬁh AYH-1S, Qﬁﬁmyl din-2-yl-pro 1 .
N-(1H-i ndol - 3- yI met t%}jl/'.ly)ene) ﬁﬁ%[ G-Fg rpﬂ%ll I n- 4- yl( b%'fé pyr3|,c1P y - et hoxy)

pyri mi dipyritiginid-yi]-dydraizine (Compponcht#)10)

30 Byri m di n SAGPRTRRIZEVIE G eSRBuagip) Byrimidha YR mzto%h propyl)-

N-(3 metgl Zh\,yhhgﬁfé boﬁ{b{u@d pholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-
py' ri md?ﬁ%bﬁ)]-h dragl ne ( mc?trmd 12) 6 30 August 2006

N-( 3- et hyl - bé‘iril,/-[lﬂﬂn@)léwl) [amyhémw +[ﬁ-mmyholm—ézsd13yfr2rmm¢m23ml et hoxy) -

Nyzémngleﬁiﬂ?‘yﬁB@?'{qqﬁ’gzr@fﬁW@ﬁgnd %F%inw), yl-2-(3-pyri di n- 2- yl - pr opyl)

pyri m di n-4- vl refhyfl béxzzlam%h de00Ne e pAdtin-4-yi-2-(2-pyridin-2-yl-ethoxy)-
N-[ 6- m)rpholln4 p{ll’ldln yl -eth gxy)( p?fﬁmmyn yl)] N -(1-mtolyl

- déhyl |pdan:a§imwymﬁ@zclrn@@mmmdrﬂ) 15) N-[

ot hoxy) - pyr i IR T F RO AR G0 R%ﬁ%ﬁﬁm% Rt A PR dehyae
O [ 6- noR ﬂﬂﬂ.ﬁ lmﬁé@?&ﬁﬁdﬁﬂﬂsg yl - et hoxy)- 10 pyr| m di n- 4- Y11=0xi ne
Conpoun I ndol e- 3- car bal dehyde O-[ 6- nor phol i

21 yl - 2- (2- py rNﬂlH-mdo}i?’- drethyene)-N’- {6-morpholin-4-y1-2-f2- (pyndm-3 -yloxy)-
ethoxy]-pyrimidin-4-yl1}-hydrazine (Compound 19)
15 N-(3-methyl-benzylidene)-N’- {6-morpholin-4-yl-2-[2-(pyridin-3-yloxy)-
" ethoxy]-pyrimidin-4-yl}-hydrazine (Compound 20) -
 butyl-{4-[N’~(1H-indol-3-ylmethylene)-hydrazino]-6-morpholin-4-yl-
pyrimidin-2-yl}-amine (Compound. 21) .
N-(3-methyl-benzylidene)-N’-{6-morpholin-4-yl-2-(pyridin-3-yloxy)-
20 pyrimidin-4-yl]-hydrazine (Compound 22)
N-(3-methylbenzlidene)-N’-(5-methyl-6-morpholin-4-yl-2-phenylpyrimidin-4-
ylhydrazine (Compound 23)
N-(3-methyl-benzylidene)-N’-(2-phenyl-6-thiomorpholin-4-yl-pyrimidin-4-
yl)}-hydrazine (Compound 24)
25 | (2,3-dimethyl-1H-indole-5-y1)-{6-morpholin-4-yl-2-[2-(pyridin-3-yloxy)-
ethoxyl]-pyrimidin-4-yl}-amine (Compound 25)
(2,3-dimethyl-1H-indole-5-y1)-{4-morpholin-4-yl-6-[ 2-(pyridin-3-yloxy)-
ethoxy]-pyrimidin-2-yl}-amine (Compound 26)
3-{4—[N’-(3-ﬁ:eﬂ:yl—benzylidcne)-hydrazino]—6—morpho]jn—4-y1-pyrimjdin-2-
30 yl}-propionic acid ethyl ester (Compound 27)
N-(3-methyl-benzylidene)-N>- {6—morpho]in—4—y1—2—[2—(1-qu—pylidjn—z—yl)-
ethoxy]-pyrimidin-4-y1}-hydrazine (Compound 28) .




pyrimdin-4-yl]-oxime (Conpound 18) N-(1Hindol-3-ylnmethylene)-N -

{6-nmor phol i n-4-yl -2-[2-(pyridin-3-yloxy)- ethoxy]-pyrimdin-4- ylg hydr azi ne
( Conpound 19) 15 30 August 2006

N- ( 3- net hyl - benzyl i dene) - N - {6- nor phol i n-4-yl - 2-[ 2- (pyri di n- 3-yl oxy) -

et hoxy] - pyri m di n-4-yl }-hydrazi ne (Conpound 20)

butyl-{4-[N -(1H i ndol - 3-yl met hyl ene) - hydr azi no] - 6- nor phol i n- 4- yl

pyrim din-2- yI} am ne ound 21
N ( 3- net hyl - ‘FT[NET(&)[“ yiitenrylidsho)l-hydrazige}- Gniqpholiti-4-yBpytimidi-

20 .
N}/Egmng!t%y#)békjefﬂ}pg%%ﬂ%%go%gﬁwpg 9Bhol I n-4-yl -2-phenyl pyri m di n- 4-

yl ) hydrazi ne {a1ipderb ene -N’-[6~-morpholin-4-yl-2- 2 idin-2-yl-eth
‘N (3-net hyl - benzyl i dene) - 2 [henyfp thlj(()l’rchp )(gl?ln y e C‘)g?'lmdln 4-

yl)- hydr@ﬂMﬂp@tﬂi@m @@ound 30)

2 d th I I dj n- 3- vyl
(et hgxyi rTEyr |>/m FE”%%\*%% '%@5}? ng—ylyi (fpg’“dlglpiiyf t{m syl oxy)-
(23d|rgtrimﬁk!ni—4+y[ w&moﬁuggqpholln 6[2(pyr|d|n3yloxy)

et hoxy] - pyrim_din-2-yl }-am ne ound 26)
3-{4-[N-(3- rﬂt(ﬁ;ﬁhlq;eﬁfml@én@) h%mmh@p@mmmm-myyethmy mi di n-2- 30

Kl%Bp;rgt nz§’fj @%n{@?@ ﬁ#gﬁgﬁgrunﬁ i?/l 2-[2-(1- oxy pyri di n- 2-"57I ) -

th Mdi(B-bonib d@ *_(RioAsHene - 1-(2-
{e4 E)lily] (gy:r{et h)gl be]%z | ene)m)@dg azi noj - 6—42n§%2p£2-§| n&ngl?prr 1 di nS
2- P oxy }RYEEHGI4-Y Qﬂi@%ﬁ-@%@m hpound 29)

e i g < 70
N- ( 3-f | unxieazbanmythyl}ctazols ac{dﬁnﬁypé%tﬁrl(ﬂoﬁlpb{ﬁn@%)z pyridin-2-yl -ethoxy) -
pyri m di n-4-yl razi ne (Conpound
N-(3-chl or o- Hel?z%[ﬂe'ﬁ%}(l epsyhﬁwg}m #rino JyG-uorpliolipy4-ytpyei@idi-2et hoxy)
: yloxy}-ethyl)-1H-pyridin-2-one (Compound 35)
15 3-{[6-morpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-pyrimidin-4-yl]-
hydrazonomethyl}-benzoic acid N—methyl amide'(Compound 36)
(3-{[6-morpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-pyrimidin-4-yI]-
hydrazonomethyl}-phenyl)-methanol (Compound 37) .
| N,N-Diethyl-4- {4-[N"-(3-methyl-benzylidene)-hydrazino]-6-morpholin-4-yi-
20 pyrimidin-2-yl}-butyramide (Compound 38)
4-{4-[N’-(3-Methyl-benzylidene)-hydrazino]-6-morpholin-4-yl-pyrimidin-2-
y1}-1-(4-methyl-piperazin-1-yl)-butan-1-one (Compound 39)
4-{4-[N’-(3-Methyl-benzylidene)-hydrazino]-6 -morpholin-4-yl-pyrimidin-2-
y1}-N-pyridin-4-yimethyl-butyramide (Compound 40) |
i 4-{4-[N’-(3-Methyl-benzylidene)-hydrazino}]-6-morpholin-4-yl-pyrimidin-2-
yl}-N-pyridin-4-yl-butyramide (Compound 41).
Their structures are depicted below:
Compound 1:




pyri m di n-4yl]-hydrazi ne (Conpound 32)

N- ( 3- br ono- benzyl i dene)-N -[ 6- nor phol i n-4-yl -2-(2-pyridin-2-yl-eth
pyri m di n-4-yl]-Hydrazi ne (Conpound 33) . 30 August 200
3-{[ 6-norpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-pyrimdin-4-yl]-
hydr azononet hyl } -benzoic acid nethyl ester (Conpound 34)
1-(2-{4-[N - (3-iodo-benzyl i dene) - hydrazi no] - 6- nor phol i n-4-yl -pyri m di n-2
yl oxy}-et hyl)-1H pyridi n-2-one (Conpound 35) ﬁS

3-{[ 6-norpholin-4-y1-2-(2<pyridin-2-yl-ethoxyy- pyri m g X-yl ] -
hydrazononethyl}-benzoigggg N 9 3 N Cﬁxr ' ‘
(3-{[6-norpholin-4-yl-2-(2-pyrigdin-2-yl fethoxy) - pyrilm di n-4-yl ] -
hydr azononet hyl } - phenyl Hs¢®t haniol ( Conpou 37) N, N-Dijet hyl - 4- )
-yl- 20

- 10 -
gXY)

{4-[N'-(3-net hyl - benzyl i dene) - hydr azi no] - §- nor phol i n- 4
pyrimdin-2-yl}-butyram de (Conpound 38)

4-{4-[ N - (3-Met hyl - benzyl i dene) - hydr azi ng] - 6- nor phol i n-4-yl - pyri m di n- 2-
yl }-1- (4- et hyl - pi perazi n-1-yl)-butan-1-ofe (Conpound 39)

4-{4-[ N CéBpomddi|l - benzyl i dene) - hydr azi no] - 6- mor phol i n-4-yl - pyri mi di n-2
yl }-N-pyridin-4-yl met hyl - but yram de ( Cdhpound 407 2
- (3- Met hyl - benzyl i dene) “hydrazirel < FOPREFON. B4
“yl }-N-pyridin-4-yl - but yrani de (Co}
bel ow.  Conpound:1: 8 30 August
N (0)

pyrim di n-2-
“structures are depicted
NMNON I\ / H3CO I NY N H

Compound 3:

- Compound 4:




Conpound 2: H /O-/N~Y NON/ | H (NO Conmpound 3: H HO N-YYN-N N | NH

5 OCompound 4: HN~-NMNM N 1 H (NO) 9 - - -------- ---- 30 August 2006
Conpound 5: H 14 NN H Conpound 6: H HO,,~SN~ N " 30 August2006

Compound 5:

N
(

Compound 6:

. :
HO. S N, N o , o
.. TN U “N‘/\EQ e

5 Compound 7:

O

HOWS\QN/\TE\N /,\Ep
| \ H
O

Compound 8:
e P
H:C © YN\ N\N/
I .
N__= I N
' H
)
_ . |
Compound 9:
_ .
HsC O._ N _N_ =
= N
DORE AR Q
H3CO :fll
O
10 o

10




CN 5 Conpound 7: H HO ,~~S N~" 1 H N CO Corrpound 8: H3\ ~-OH
H3CnO ~, NON I~ NH " ONQ Conpound 9: H H3C O / H 10
(0) 10 - - cceeccenao- - _-- 30 August 2006 Conpound 1é04$g“§32%9

Compound 10:

Compound 11:

5 Compound 12:

O
* Compound 13:
H L3
N N
Yy :
N A
U -
O
Compound 14:

. &
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"ON NN H NI(\OJI Conpound 11: H N~ NON YA, N H CN 5 Conmpound 12: H
\ MN NNCNI CB O Conpound 13: H N MN CH3 (N0 Conpgupd 14' H CcXNOr3
10 11 30 August 2006 Conpound 15: H CH3 ugus

Compound 15: _
| S
' N N~ _
AN OY NN
A :
Oﬂ/\/ N~ .
: (N:l CH3
_ o '
Compound 16: '
e .
R . "N N —
oYY
= N N P N ’
)
o)

5 Compound 17:

R
7%

O__N__O_ »
SRS SRS
= N P N
.- N H

Compound 18:

-

Compound 19:
@\ N
s o/\/o\"/N\ N\NAEQ -
N~ N
H
_ [Nj

10 | 0

12




CLI V A\ Y MNIT ' NNNCH3 (0) Conmpound 16: H3 N Nom N H (0) 5 Conpound
17: COXXON~ N CH3 1r\ O~ Conpound 18: O /N~ ON 4 N '73|5|AN Ozoggrrpound
19: H 0,11 Of/ NNONN H N 10 O 12 30 August 20067 August

Mar ST

Compound 20:

Compound 21:

5 Compound 22:

c@“ g
@:1 G
_ Q*J 2

10 S

Compound 23: |

 Compound 24
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Compound 20: H NON
5 Conpound 22: H N NCND CH3 0O Conpound 23: / H N N lgOCIAthust(z%6C0rrpound

24:

[N\ CH3 Conpound 21: HH W~N,,rNNON N~ NN (0)

NN+ N OY, NCH3 (S) 10 13

Compound 25:

Compound 26:

Compound 27:

Compound 28:

Comp'ound 29:

. O/\/Ojdrjjm_ms R
H
. N
() ‘

0
-Qo/\/o N\YE o ;
_ [ N
J
i H
EtO/“\/\]I/\:j/N\N/\Q
N~
N CHs
J ~
H
N NN
G0
(:j CH3

0

H
N/\/O N N =
| Wr;j( ¥ {Hj
= N
! . .

O

4




30 August 2006 Conpound 25: CH3 all N N
26: CH3 N \~\\vCH3 o]
--Y Nay N/N CH3 Conpound 28: H ~N~ NON IINI

10

Compound 30:

Compound 31:

Compound 32:

Compound 33:

Compound 34:

INV I Nt H I N

= = N
I /N \f\llr s
S
O
H

\ ¢/
pro——

‘&.(z

=

z/

\

N Gl

N Br

15

NH
7

IC) o) Conmpound
"H EtO

“%Btrﬁ?%nd 29: 0




H ONNON Y N3 (0) 10 14 30 August 2006 Compound 30: H N NON\ _ N
IIN' N Conpound 31: H Ol | NMYMN ~% ON NF- (0) Conpaynd 32: N~YN~-N
N /N C O Compound 33: H CENNNN/ 7 %Lb‘g“g““z"'a(’

: H
O oAt -
= N~ .

O -

H-
. O NN 7
Sasea
/ A

Compound 35:

Compound 36:

5 Compound 37:

: O
Compound 38:
Et *
d W |
=TS '
o - ) N
S
O
Compound 39:

10 g O

i6




N Br 10 Conpound 34: H \ OY, NN/ CH3 Q 15 30 August 2006 Conpound 35:
H ONNON_ \ Noml A CN Conpound 36: H QOL(N*9 N NHyQ O 5
Conpound 37: H ~ N~ ON\ N N ND HO CO Conpound 38: Et ugust

NZ
: | H H
x NMN\ N
O N.__~
E:j CHg
Compound 41:

. H ® H '
| NG N N~
. P - N s
(Nj CHa

Compound 40:

O

In a second aspect of the present invention, there is provided a pharmaceutical
composition as defined above comprising a pharmaceutically acceptable carrier
“and an effective amount of a compound of formula (l):

R
}
R3--'<((|2nY N o
Y

Z

Dl
- (W) ; oy

wherein
- Ra
R is R | aryl, or heteroaryl;

each of R; and Ry, independently, is R®, halogen, nitro, cyano, isothionitro,
SR, or OR® or R; and Ry, taken together, is carbonyl.;

Rs is R®, alkenyl, alkynyl, OR®, OC{O)R®, SO,R®, S(O)R?, S(O,)NRR?, SR°,
NRRY, NR°COR?, NR°C(O)OR?, NR°C(O)NR'R®, NR°SO,R?, COR®, C(O)OR®, or
C(OINR'RY;

17




Et/N1~~ ~~j/ \ NIOI N\N | \ (NJ CH3 Conpound 39: N H3C\ ~N N N, ~N

(0) N10 16 - --------- SRR 30 August 2006 Corrpound 40:° HH N N Nont
O N N CH3 Corrpound41.H 0Ar NN N~/ NCH3 (0) In a sSOdMgussldet of the
present invention, there i's provided a pharmaceutical conposition as
defined above fr:]‘gn‘gH a pharmaceutically acceptable carrier and an

ound of formula (1): R2 R3 R4n /N X~R R4 i

ef fecti ve anpu
' nis1,2,3,4,5, or6;

Xis O, S, S(0}), S(O,), or NRS;
Y is CHy, C(0), C=N-R’, C=N-OR®, C=N-SR®, O, S, S(O), S(0,), or NR®;

Zis N or CH;
one of U and Vis N, and the other is CR®; and
Wis O, 8, §(0), S(0O2), NR®, or NC{O)R";

in which each of R? and R®, independently, is H, alkyl, aryl, heteroaryl; and each
of R® and RY, independently, is H, alkyl, aryl, heteroaryl, cyclyl, heterocyclyl, or
alkylcarbonyi. |

_ An embodiment may be a pharmaceutical composition that contains a
pharmaceutically acceptable carrier and an effective amount of at least one of the
pyrimidine compounds of this invention.

In a third aspect of the present invention, there is provided a use of an effective
-amount of a compound of formula (i):

Rs—(é Y\TN\ “R,

U,

I
i
(w) R o,

“17a




P/v J RS (Zl Wm wherein. Ra& NR is Rbo, aryl, or heteroaryl; each
of R2 and R4, independently, is R halogen, nitro, cyano | sot hi onitro,

SR, or OR or R2 and R4, taken together, is carbonyl. RS 0jAngust 2<9()§enyl

al kynyl, OR, OC(OR, SO02R, S(OR, S(02)NRR, SR, NRR NRCO? NRC( O) OR",
NRC(O) NRR, NRSO2R, COR, C(OOR, or C(ONRR ; 17 30 August 2006 R5 is H or
alkyl; nis whe@in3, 4, 5 or 6; Xis 0, S, S(O, S(02), or NR; Yis CH2,
(O, CNR, CNOR C—N—SR 0, S S(O, S(02), or NR; Zis Nor CH
one of Uand Vis N, andthe other is CR; and Wis O S, -S(O, S(),
NR', or NC(OR in =Ch each of Ra and Rb I ndependently, is H alkyl,
aryl, heteroar and I ndependently, is H, alkyl, aryl,
het er oar yl , cy%yf’ heterdcayr@1 Vlhe?e&?arﬁgl kyl carbonyl . An enbodi nent may be a

har maceut i cal t har maceut i cal I. ccept abl e
arrier and an TS Re O Ry, itlen SRS I, nBRBETRE b HorGRRE
conpounds  of SRhios QRfyenfts and. Ryl taken togethdr,dspmbonybf the present invention,

t here |s provided a use of an effective
Rs is R®, alkenyl, alkynyl, OR®, OC(O)R®, SO.R®, S(O)R®, S(O:)NR°RY, SR°,

NR°R?, NR°COR’, NR°C(O)OR’, NR°C(O)NR°R’, NR°SOR", COR®, C(Q)OR", or
C(ONRRY;

Rs is H or alkyl;

nis1,23,4,5,o0r6;

Xis O, 8, $(0), $(02), or NR’;

Y is CH,, C(0), C=N-R°, C=N-OR’, C=N-SR", 0, S, S(0), $(0,), or NR’;

Zis Nor CH;

one of U and Vis N, and the other is CR® and

Wis O, S, S(0), S(O,), NR’, or NC(O)R":
in which each of R® and R®, independently, is H, alkyt, aryl, heteroaryl; and each
of R® and R, independently, is H, alkyl, aryl, heteroaryl, cyclyl, heterocyclyl, or

alkylcarbonyl in the manufacture of a medicament for freating an interleukin-12

overproduction-related disorder. -

Yet another embodiment may relate to a method for treating
contains a pharmaceutlcally acceptable carrier and an effective amount of at least one

of the pyrimidine compounds of this invention. -
In further another aspect, the present invention features a method for treating
10 an IL-12 overproduction-related disorder (e.g., theumatoid arthritis, sepsis, Crohn’s
disease, multiple sclerosis, psoriasis, or insulin-dependent diabetes mellitus). The
method includes administering to a subject (e.g., a huinan or an animal) in need
thereof an effective amount of ane or more pyrimidine compounds of this invention.
_ The method can also include the step of identifying that the subject is in need of
15.  t{reatment of diseases or disorders described above. The identification can be in the
judgment of a subject or a health professional and can be subjective (e.g., oplmon) or

: objecuve (e.g., measurable by a test or a diagnostic method)
17b




anount of a conpound of formula (1): R2 R3- Y~/t XXRR Ra, UV (ZJ RS W
(), 17a 30 August 2006 wherein Ra NR is Ro, aryl, or heteroaryl;

each of R2 and R4, independently, is R, halogen, nitro, /Awggst2006
isothionitro, SR, or OR; or R2 and R4, taken together, is carbonyl.; R3
is R, alkenyl, alkynyl, OR, OC(OR, SR, S(O)R S(OZ)NRR' SR,

NR'R, NR COR', NR C(O)CR NR C(O)NRR NR SOZR Q)CR‘, or

ONRR'; R H | k 1,.2 O S SO,
ggo)z) or NR E%ﬂ i oo %{'?5}“%5 &if@ﬁm"b%’&“g%_ﬂﬁ?g’méﬂhés S(O), (s% @),
or NR : thogissNes G‘glwefpmméu&ﬂ@raﬁd%ﬁdusp %@cifaﬁtﬂmamlaerslm sdlfs, forand Wis O,
S, S(O) S(Q2), or NC(OR; inwhic ‘each of Ra and Rb, i ndependent |y,

is H, aﬁf@}!ﬂlpl%ﬂﬁ;llbe fhoned beivgen a positively phargad ﬂﬂbﬂﬂﬁ@l He.2-iamiBPehfent |y, is H,

it hcbaFRORR S e S SRR s plf i gkl 10 The

~over pr opid@iide,odide Audtel hitke] Bhosphate, citrate, methanemﬂfonate, trifluoroacetate,
and acetate. Likewise, a negatively charged substituent (e.g., carboxylate) on a

i7¢c




Yet anot her enbodinment may relate to a nethod for treating contains a
pharmaceutically acceptable carrier and an effective anmount of at | east one
of the pyrindine compounds of this invention. In further %Qn%%i’é?z%)épect,
the present invention features a nethod for treating 10 an IL-12

over production-rel ated di sorder (e.g:, rheumatoid arthritis, sepsis,
Crohn's disease, multiple sclerosis, psoriasis, or insulin-dependent

di abet ] incl gdes admi ni stering .t hject (e.g.,
5 o SO forkl ¥l IR AAE SRR ERD BBl Mot STt or roce
pyr i ni di togsatiumder getaetiutuios, mapREiunOidn, caldemTBi,had 16 3RmAbSem dgbyde t he

step of idﬁntifyi ng that the subject is in need of 15 treatnent of diseases
or di sor¥erés itdanrbylingpeam ivhe Exaanies of pretiugs indndewstérn andhathes udgment of

a subje Js an be,subj.ective (e, 9., Opinion) or
obj ecJt i %h%%u?%a%ﬁﬁgﬁlg%ggﬁ{%%S - 1998 FM@%?R%F%B@)Q'% p 30
Augést 2€féble B pravidingitei pyeincidineeeRBounds debribetl AKEVS {528 Gobib Sad N

conpounds..t hensel ves, as well_as their salts and their prodrugs, if
appl i cab Q“a%ﬁcﬁhes@qf@ﬁcqlegma@@ﬁmf@e@awﬂ%, § oedMcOrawedtil, Bat.daki ti vel y

char ged 5‘?@#%“%?“3%%’?%%}? on a conpound and an anion. Suitable

ani ons inc ‘ed to, chloride, brom de, i odi de,

‘sul fate, nit riatadditiphpsmiradfthe pititidite compimasseibi oMb iond Kavk bpoppacet at e,

and acet atedoll_ﬂ)ﬁ3 Wi a negatively charged substituent (e.g., carboxyl ate)

e, g
on a 17cRoLEconbi 0nds, or oNSOr MGER AYIPEREBC cadirp obveh ecommpduokdsta s=int with a
caypon. Ruhd-abk LANS el Yette Qi not. Limited to sodiumion,
pot assi um i on, %ﬁ%ﬁggl um}&l on.’ “cal el “mh?{ggr,s, W%@%?ﬁw&at ion such as

t et er anedisspéreomeniminixtuiesandkcis wp bass-@f - 0f FUASubidEbiEHC 8y S and ot her
phar maceut i caé‘{r% aglft:ﬂe%t abl e derjvatiyves, which, upon admnistration to a
subj ect, are & orsmentiguedpyrymidine Wﬁﬂdﬁﬂ%@ wehyde tirisNdescri bed

above (S88dds0 UIRRmEMN oxiGh ' Logji cal basis of .
Ther apeuti cs, 8a’ ed?\floxh}?él%&ﬁﬂqémfoﬁg@ég&%%% ,ms"g?%’??’éeﬁ?ft&?ﬁation of
Drugs" ) .pyrimidine compound, are in N-oxide form, i.e., N- O,

15 Combinations of substituents and variables.envisioned by this invention are
only those that result in the formation of stable pyrimidine compounds. The term
“stable”, as used herein, refers to compounds which possess stability sufficient to
allow manufacture and which maintains the integrity of the compound for a sufficient
period of time to be useful for the purposes detailed herein (e.g., treating 11.-12

20 overproduction-related disorders such as rheumatoid arthritis, sepsis; Crohn’s disease,

‘multiple sclerosis, psoriasis, or insulin-dependent diabetes mellitus).

Also within the scope of this invention are a composition containing one or
more of the pyrimidine compounds described above for use in treating an 1L.-12
overproduction-related disorder, and the use of such a composition for the

25 manufacture of a medicament for the just-described use.
Other features, objects, and advantages of the invention will be apparent from
. the description and from the claims.

DETAILED DESCRIPTION

The compounds described above can be prepared by methods well known in
30  theart, as well as by the synthetic routes disclosed herein. For example, a pyrimidine
' compound can be prepared by using 2, 4, 6-trichloro-pyrimidine as a starting material.

18




In addi tion, sone of the pyrimdine conpounds of this invention have one or
nor e doubl e bonds, or one or nore asymetric centers. Such conpounds can
occur 10 as racemates, racem c mxtures, single enantloﬁ¥%%¥gWWﬁﬂ0§|dual

di ast ereoners, diastereoneric m xtures, and cis- or trans- or E- or Z-
doubl e isoneric fornms. Further, the-aforenentioned pyri m di ne conmpounds

al so include their N oxides. The term "N-oxides" refers to one or nore

For 55 g B I Bl senbe pBee ek o MovepegedBeny ol onec
by this fifaitbiodtod fo.e OB psiiSASS ol Rhot Wl d e | AaBiiCisRERan Of stable

pyri m di ne conpo n term rer’n, refers to
conpoundsomphblinyl pysissdmes Cakiyl and/2sikytpyeingidindealictid eampamds aai alse an d.

whi ch | nt ai ns helnte ri .0f the cqnpound f a sufficient _period of
Lime t o BOPERARLDY festoni b Bl GiBe with aaRalpRe GRERIon of BY GreatRePbkithng | L~ 12 20
OVEeEpro S epsi s,
e e A e D S A S it

di abet esnuvidophilejshch 44 &Dalm]:tdh imnthie fpeesexnaenes babe, tehg. ssodivwehydride. & ether
conposition containi re of rim dine conpounds descri bed
above f of*aPes; %CQ’FB%‘?'}%% IEB %ﬁa@%@;ﬁ g)nb‘i’fél’%}f[@dl di#80Fder, and
‘the use SRHROH rrent for

t he Justﬁ%%scr?%?egeuse gy?g?dlfhggﬂ??gg Jec1 R%van ages of t he

i nvent i areagent,|anlveganmpoepen reagemian oig&ncchmmracpi, lonan m‘gdndzmehgmtm ai ns.

DETAI LED, DESCRI PTI.ON The ¢ ounds descyi bed, ghov can. pr epar ed by
retods THEPTSRIGH 3 prESaPH MR FompEmiis? ETNY TRECSy ATHEID Mout on
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2006 Thpsrfommercedtyuid ohigmatngsaphsin Thizd dhivpd gromg undergaes odisplsaghmnt t ut es. More
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15 linkage. Thus, a pyrimidine compound of this invention is obtained. prreferred,

other types of linkages can be prepared by similar reactions. Sensitive moieties on a
pyrimidinyl intermediate and a nucleophile can be protected prior to coupling.
The chemicals used in the ébove-described synthetic routes may include, for .
example, solvents, reagents, catalysts, and protecting group and deprotecting group
20 reagents. The methods described above may also additionally include steps, either
~before or after the steps described specifically herein, to add or remove suitable
protecting groups in order to ultimately allow synthesis of the pyrimidine compounds.
-In addition, various synthetic steps may be performed in an alternate sequence or
-order to give the desired compounds. Synthetic chemistry transformations and
25  protecting group methodologies (protection and deprotectibn) useful in synthesizing
-applicable pyrimidine compounds are known in the art and include, for example,
those described in R. Larock, Comprehensive Organic Transformations, VCH
Publishers (1989); T.W. Greene and P.G.M. Wuts, Protective Groups in Organic
Synthesis, 3 Ed., John Wiley and Sons (1999); L. Fieser and M. Fieser, Fieser and
30 Fieser’s Reagem‘.é Jor Organic Synthesis, John Wiley and Sons (1994); and L.
Paquette, ed., Encyclopedia of Reagenis for Organic Synthesis, Jobn Wiley and Sons
(1995) and subsequent editions thereof. |
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5 phosphorous oxychl ori de. Second chloro group can be repl aced by reacting
with a nucleophile, such as an al cohol in the presence of base,

sodi um hydride. In other exanples, a conpound of fornul & GY%ﬁmMHEWern Yis
CH2 (e.g., Compound 1), can be prepared by-reacting; the pyrimdine
chloride with a.Gignard reagent, an-organotin reagent, an organocopper
reagent, an organoboric acid, or an organozinc reagent in 10 the presence

of au organopagl |l adi utn corroou(g cat al --lsoneric forms may be
pr oduced. 'The%cf@@}‘?@b“‘%%w FB t@@%@d&aﬂ 5@%@@mﬁ@byﬂmc@mms by, -

, h d
2 & ol noanma e ARG p o T O 0y, SRR ey y avine of

t he coupl ed hy\dboamthmthmwpglofﬂlwmhexmdnaaamaimﬁchutﬁﬁlad th& 9., -
i ndol e- 3 rboxal &e de to f ma h dr azone 15 | i nkage. Thus, a pyrimdine
conmpound® alP?\?‘ée Q’J"Stoé' fhe pyriatidine sampowdsof this pes of

i nlsages g et QaRl SPRES gcéaacargacrgqtams@ 2 Force B PG TSSO 2

pyrimdinyl internedi ate and eophiTe can
coupl i ngco‘rﬁrﬁeamnémdcﬁladmunﬂmngméfﬁembeumodﬂsaﬂsubledcémp&hﬂttbﬁ routes nmay

i ncl ude, . exa sol reagents, catalysts, and protectin rou
and depr%{b e&oﬁ% ?ﬂﬁg%?@rgrﬂ%cmw éﬁ@é‘r’fﬁ(ﬁédpabove mag gl sop
addi ti onalehinaiol® hifeieiss LRR, CRIELCNisdSL WD & s@fero%rs  pfjas scri bed

specifically herein, or renove sur S in order
to ulti nd@@néemmabmsmum@ é‘AnfeffehquagmoumtdrefersQ@ﬂiéMmt of the addition,

var, ous hetr teps nay  be rmed i.n an_alternate sequence or order
to give Odl@gr Clggh F&ﬁ%ﬁ?ﬁ&% COI%EW ﬁ’éﬁpéu@?léﬁ?“éloﬂ)f/heﬂmﬁﬂbﬁﬁﬁ ihes and 25
pr ot ect i incbrfMoRsHB A6 0p eful in

synt hesi zi ng }Iﬁ?cabl ehpyror m di ne corrpoungggare %ﬁﬁ%&%&%ﬁﬁ%t and

i ncl ude,squared@ignﬁyeurfacpmdesams&mﬁmmm et l., (1866)BanceioCheRMBESI ve Organic
1989 T.W .Geene and PG M Wits,

Tr ansf or gat Publ i shers

Protecti @238’5%1 8‘“3%’7 gy b agyreXimately defermingd frogyheight andi Sons
1999); w S s for
O gani ¢ B e P e T gﬁﬁﬁﬁgﬁﬁéﬁl e e LA

En d?c | o -al 0, ﬁzé’écgémeﬁecrtme amogahof:thSpgmhnéme corlpbumdWieltisly ivegrigions  ( 1995)
and subs %ﬂ‘ﬂ&ﬁ‘ée i%im abgﬁﬁ) 6 Ghe g'to a out 1068 %1g/kg2 %fg:ctive doses will also
vary, as recognized by those skilled in the art, depending on the diseases treated, route )
of administration, excipient usage, and the possibility of co-usage with other .
therapeutic treatments such as use of other agents.
20 To practice the method of the present invention, a pyrimidine compound, as a
component of a pharmaceutical composition, can be administered orally, parenterally,
by inhalation spray, topicaily, rectally, nasally, buccally, vaginally or via an implanted
reservoir. The term “parenteral” as used herein includes subcutaneous, intracutaneous,
‘intravenous, intramuscular, intraarticular, intraarterial, intrasynovial, intrasternal,
25 intrathecal, intralesional and intracranial injection or infusion techniques.
A sterile injectable composition, for example, a sterile injectable aqueous or
oleaginous suspension, can be formulated according to techniques known in the art
using suitable dispersing or wetting agents (such as, for example, Tween 80) and
suspending agents. The sterile injectable preparation can also be a sterile injectable
- 30 solution or suspension in a non-toxic parenterally acceptable diluent or solvent, for
example, as a solution in 1,3-butanediol. Among the acceptable vehicles and solvents

- that can be employed are mannitol, water, Ringer’s solution and isotonic sodium
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A pyrimdine conpound thus obtained can be further purified by flash col um
chr omat ogr aphy, hi gh performance |iquid chromatography, or crystallization.
Also within the scope of this invention is a pharmaceuti Pt i on
that contains an effective anbunt of one or nore of the pyrimdine
conpounds of this 5 invention and a pharmaceutically acceptable carrier.
Further, the present I nvention covers a nethod of adm nistering an

oL e ila on P efgiof ettt S8 e et itonnly BFEOVE o8 i o
sepsi s, . $Jlvd obsufh griememahi (et} SyaiteBE Bind- oGS aReS). PfitylaBRY) | n

dependent di abet es mel I tus “Aneffective anount" refers to the amount of
the 10 cowpoanlsiowrid Ang ¥s glefqendeé&nwmmmteemseaﬂum@p@pmmtmn@ﬁ ect -on fhe

t ted Th ' t | at f d h
(baseq. cRHaBls € ptePh RhEgRbRARD b tabfit i Sibtvad obe b Bdast pod -
Fr eigr ei céil %ps%iallylﬁ%ﬂolm glﬂMrﬁbﬁ@rTheE@Qﬂmuuaﬂ&rsﬁﬂMs@wface area

may be approximately determned from height and” weight of the patient.
See, e. gean avel contain pdoneghiaisalcabsl gilusmih ar dispesanitouicetborymethy] 15 N. Y., 1970,

537. An VAL di ne ¢ ound_ .o his, i nventlon can
range fr%h@%%ﬂ?glﬁﬁ%%%ﬁﬁ%ﬂéaggmg er E%Bloﬁﬁ'n%agsgq‘c P ddses will al so
vary, asTweseenSpash dnotidtehgild trhiefiigadeh o%ioavﬁmﬂweﬂmaue&st he di seases
treated, route -of admnistration, exciplent usage, and the possibility of

co- usagewhichiregamaponlyeedizdhe manefetirnefpharmacshiicallypseeptdblosdlids agents. 20

To pract t ntion,  a i ne conmpound, as

a 1@onpo]!“@ﬁi1 J}?’ ﬂiﬁgﬁ&%ﬁ&é‘%{ﬁg?ﬁ%§%ﬁiﬁfﬁb %ﬁ?s g%é@maﬁf”ét ered orally,

parenteral Iy, Acbnapbﬁtiahaiﬂo@ﬂaaﬁﬁﬁmﬁo@maﬁathyofaﬁgtaaédpmbim ¢y, buccally,
rrpl anted reservoir. The term "parenteral” as used

vagi nal | r. vi a an i
her ei n |%’§Ilﬂ g nahwsiied to, pansulesittehiets, emulsions o5 i ntranuscul ar

i ntraart e r | asternal , 25 intrat hecal
i ar estieplons ﬁ%ﬁ%?ﬁé%sr%ﬁ%é bl SRS B oD B i, A eter i1
i nj ect abivhicharpamithboly usédinckne Metde afd sé@Istdréh. | MitRichial SoeaflaRUS Of

ol eagi nous suspension, can be fornul ated according to techniques known in

t helBar t - 8 TBENSSIUM Tersels, Ae %@MI‘W@Y@d@%tE@Imﬁmﬂm aggpslerr exanpl e,
Tween 804, and.. P_ﬁmg&gg&gﬁgq&%%é i{laﬁeék&lhl aercﬁ nmgﬁg&ue%ugr eparation can

also be asterile inje ron or sUspensi a non-toxic
par ent ersakspansivns eptmblsivng iatcldpdinieter«icdriidy) the dcbive ingredient can be

suspended or dissolved in an oily phase combined with emulsifying or suspending

agents. If desired, certain swestening, flavoring, or coloring agents can be added. A
20 nasal aerosol or inhalation composition can be prepared according to techniques well-
- known in the art of pharmaceutical formulation and can be prepared as solutions in
saline, employing benzyl alcohol or other suitable preservatives, absorption promoters
to enhance bioavailability, fluorocarbons, and/or other solubilizing or dispersing
agents known in the art. A pyrimidine compound of this invention can alse be
25 administered in the form of suppositories for rectal administration.

The carrier in the pharmaceutical composition must be “acceptable” in the
sense of being compatible with the active ingredient of the formulation (and
preferably, capable of stabilizing it) and not deleterious to the subject to be treated.
For example, solubilizing agents such as cyclodexirins, which form speciﬁc, more

30  soluble complexes with the compounds of this invention, or one or more solubilizing

agents, can be utilized as pharmaceutical excipients for delivery of the pyrimidine

21




exanple, as a solution in 1, 3-butanediol. Anobng the acceptable vehicles and
solvents that can be enployed are mannitol, water, Ringer's solution and

i sotoni c sodium 20 30 August 2006 chloride solution. In39§G£Wﬁ3H96sterile,
fixed oils are conventionally enployed as a solvent or suspendi ng nmedi um
(e.g., synthetic nono- or diglycerides). Fatty acids, such as oleic acid
and its glyceride derivatives are useful in the preparation of.

i nj ectabl es, as are natural pharpaceutically-acceptable oils, such as olive
oi | or caBpeundss Examplesof oghes cpspiersinelide eolimdal siliven gioxides agassitBns. These

oi | sol yd.on ,cgﬁmﬁéés@g(ﬂﬁinq %/%ﬁgaé%:aﬁ?ﬁ&’@%hﬂﬁ ir(png- chai n al cohol dil uent

or disper.san or carboxyne ulfoseé or simlar dispersing agents.-

Q her comonlThetteldgizal detivits of a pydmidise coniprnd cat bopedlgated bpaher similar °
enul sifying agents or bioavailability enhancers which are comonly used in
the man pkeelirbased pssare Jene.of uph assappeanhecondnsted using eslisfram or ot her

dosage f -at | A

corposi 1 BnpEAP A tloNFridn Gk ek P BNERS A ARSIELHP G 2 g age

- for m i nqirEEi-1)g Theklid e stibmtildtetiwith a comd&istien of hivaheirferfoally SIFMRY - and
aqueous suspensions, dispersions and solutions. In the case of tablets for

or al- usepd digopalpsaschagide on azombuwtinn of WNisad Staphietectiacimas Gowanclor n
-starch. .Lybricating.agents, sugh,l5. as. siumsjearate, .are also -
Cypi cal 15 RIS Gehoninait; The Pkl DML 2 BIpGicHpn Gubt ol

di | uent qlelng&bﬂggb&%&% gn-ﬁggw%ﬁgt gpj;';f[@, r@}“@;@a Séﬁﬁ%mmdi en?ﬁg?ﬁ uspensi ons

or emul sions are admnistered orally, active _ingre be
suspendevithomtidingsa ed? antibodiesi [I¢sopifdsetestovbipoadd vaxt thee be detefnyinad, or

suspendi .-agen f | e certaj weet enj ng, flavoring, or coloring
agent s cﬁ%"lﬁﬁg&j 3‘@3’1& d %ﬁﬁ ;gglﬂs 48 %b%eﬁiwﬁﬁ&ﬁﬁieaﬁwoeaﬁp@@?t ion can be
Pr epar eqiAfkghitishgscsfdR ey the bR edRlibn oi‘lQH‘@'[b’!-@j—ﬁEﬁTeﬁEﬁth?izdpﬁ'?l pBeceut i cal
formul ation and can be prepared as solutions ih saline, enpldying benzyl
al cohol (drcaborgnethokyplichyl)12r@sslfophinyds?Hadteaohuin (Promegyn Madisont o enhance
bi oavai l.ghi lity, fluorocarbons, and/or other solubilizing or dispersing
agents Known in the art. A pyrimdine conpound of this invention can al so

bes@s adm ni A gy@didifle édiepduiiaf biss BERIALARH b Sninfil shulifesaFoRdm ni strati on.
The carrier in the pharnmaceutical conposition nust be "acceptable" in the
example, one of such studies involves the ability of a test compound to treat adjuvant
arthritis (i.e., a IL-12 overproduction related disorder) in rats.
Without further elaboration, it is believed that the above description has .
adequately enabled the present invention. The following specific embodiments are,
20 therefore, to be construed as merely illustrative, and not limitative of the remainder of
the disclosure in any way whatsoever. All of the publications cited herein are hereby

incorporated by reference in their entirety.

Example 1. Preparation of Compound 1: N-{2-[3-(3.4-dimethoxy-phenvi}-propyl]-6-
25 . morpholin-4-yl-pyrimidin-4-yl}-N’-(1H-indol-3-yimethylene)-hydrazine

To a solution of 3-(3,4-dimethoxyphenyl)-propyl iodide (1.224 g, 4.0 mmol)
in 20 mL dry THF, highly active zinc (suspension in THF, Rieke metal from Aldrich,
5.2 mL 0.05g/m1., 4.0 mmol} was added {o obtain a mixture. The mixture was stirred
30 at room temperature overnight. 2,4-dichloro-6—m01pholinopyrimidine (0.932 g, 4.0
mmol) and trans-benzyl-(chloro)-bis-(triphenylphosphine)palladivm(IT) (0.03 g, 0.04
mmol) were added to the mixture, and stirred at 60°C for 2 days. -After routine
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sense of being conpatible with the active ingredient of the fornulation
(and preferably, capable of stabilizing it) and not deleterious to the
subject to be treated. For exanple, solubilizing agent s 38 ¥igugt 2006

cycl odextrins, which formspecific, nore 30 sol uble.conplexes with the
conmpounds of this invention, or one-or nore solubilizing agents, can be
utilized as pharnmaceutical excipients for deli very of the pyrimdine 21 30

Si'T1 con B AR A uEy Bapabs NPT SanSo RO RERIRREEEI 2 T o ang
D&C Yel |g0W9ﬁn%:ﬁol igq%mt,&g{ed@qﬁﬂmdm&a.m (a,zpyrl m di ne.conpound can be

eval uat éd by a nunber of cell-based assays such assays can be -

conduct eimetboxypheaypropylermerpholinepypisniinedd 46 gblé%@ﬂmeln%%)cbﬁéﬂaﬂbm |'s.
(PBMC) or_ hu noc cell line (TIP-1). The cells are stinulated with
a conbi If h{opbaga%gpiﬁ(mxéca B f er on- y (1FNy)  and |ipopol ysaccharide or a
conpi nati on af mmmmm B: £IDBE0 @QVEH) 6.32 (4) 1Hs3. A7 esence. of

a test compoun e |level Inhibition of IL-1 roductlon can

measur eds,3H)dBB6 (si3k)n3; 78+3e7 afm,4T); 316015376)4(19,415) ﬂgﬁa(d,s&na\&% 2E]}} SA assay
10 with ant L a O of the test conpound can then be
determ 2 ?gﬁz%ﬁf Hééﬂfﬁﬁ%‘f—éﬁi cells are incubated with the test
- conmpound. CeI Iijgom+ﬂ§sessed usi ng the bioreduction of MIS:

[ 3- (4, 5-di met yIt |azol ) - 5-

( 3- car boxynetHuotkgn Hecrm¢r)3-2[3( &M@mbyylmpﬂl-ﬁmhumm

b2 a0 b Br T TR RIGLAT 102 B SRR BIBHERIS G

conpoun lﬁneﬂxbkﬁﬂ{en ?1']14-11)&5&&6-6111& ho®nopyfntidind ds #WATtEsHINOLION rel ated

di sorder) 1n rats. out further elaboration, it is believed that the
above deg 6180ptunoh SHE%) adequat el y enabl ed the present invention. The

merely 111 uor PR CMERE DR £ erdes g FLCRaTDl RABedrs heai soi osur e
| ncor por g By G A (D O e P A e st on of
Conpound3.do (1:&1—4H)2 2[63-(A37 4-7ch Het4D)x ymdpROMK2L)S5 (mA | - 6-
MS (ESI): m/z 374.2 (M-H).
A 5 mL methanol solution containing 2-[3-(3,4-dimethoxyphenyl)-propyl]-4-
hydrazino-6-morpholinopyrimidine (0.177 g, 0.50 mmol), indole-3-carboxaldehyde .
(0.073 g, 0.50 mmol), and AcOH (20 mg, cat.) was stirred at 70°C for 4 hours.
20 Solvent was removed and the crude residue was purified using flash chromatography
to give Compound 1 as a light brown solid (0.21 g, 0.42 mmol, 84 %).
| 'H NMR (300 MHz, CDCls), 3 (ppm): 8.57 (br s, 1H); 8.45 (br's, 1H); 8.29-
8.32 (m, 1H); 8.00 (s, 1H); 7.39-7.43 (m, 2H); 7.23-7.34 (m, 2H); 6.74-6.80 (m, 3H);
 6.30 (s,"1H); 3.86 (s, 3H); 3.85 (s, 3H); 3.78-3.84 (m, 4H); 3.67-3.70 (m, 4H); 2.63-
25  2.71 (m, 48), and 2.03-2.13 (m, 2H). '
© MS (BST): m/z 501.2 (Mi+H).

Example 2. Preparation of Compound 2: N-( 2—n—butoxv—6—morpholinf4-vl—pw'inﬁdin-
4-v)-N’-(1H-indol-3-ylmethylene)-hydrazine

30
To a solution of 2, 4, 6-trichloro pyrimidine (25 g, 136 mmol) in CH,Cl, (500
- mL) at -78°C, morpholine (11.89 mL, 136 mmol) was slowly added, followed by
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25 nor pholin-4-vl-pvrimdin-4-vl}-N -(1Hindol -3-vl net hyl ene) - hydrazi ne To
a solution of 3-(3,4-dinethoxyphenyl)-propyl iodide (1.224 g, 4.0 mol) in
20 nL dry THF, highly active zinc (suspension in THFRi eke® Ad8ut 20Pm
~Aldrich, 5.2 nL 0.05g/nlL, 4.0 mol) was added to obtain a nixture. The

m xture was stirred 30 at room tenperature overnight. :
2, 4-di chl or o- 6- nor phol i nopyrimdine (0.932 g, 4.0 mol) and

t -b 2 | sbis-(tr) | ph hi | I adi I 0.03 g, 0.04
mol) veP i dEt i 1A Sl ShEobliel st ks sbRdzt S oS Cor
routine B2andGhé/gushedd0R rodikiBerature. reaction mixture was washed wi

4-chl oro-2-[3- (3, 4-di net hoxyphenyl) propyl | -6-norp (glFl nopyri m di r%lé (0.34 g,
0. 90 nmowatep2The abtained orgapin plaseiwhs drie@ovrNmLSO4-Th8-s0Rert was removed

i ash o HIGERAL P BRes TR GRRE it L b bimpmidlinie1s) | 5 (oo

i a11) S o ey e aliaed ot FOAGNS g Wiite by aDd gy 120 s

Hz, 2H):13d 2.01-2.12 (m 2H). |v5(i53|)|: M z 3’80hZ|(I\/I’+H). Fu(rjthér,

4- chl -2-[3 - di - 6- [ I m di 10 (0. 34

g, 0. 0 nu 1 o MR AR ARG, hibimalia o GoliB e 40 mh B B6b. bt ai n'

" 2-[3-(3,4- di gy 5) ' - 4-hydr azi no- 6- nor phol i nopyri m di ne as a
[3-( di @My%y@ %%.bmf}r)l] hydr azi hol | i m di

white solid (0.30 g, O. 789 % . 'H NWR (300 MHz, CDC13), S (ppm:
6.73-6.80 (m T@rpplubioBSf hbutanbl (0.6337¢ 8.3smmbl)in aBhRFodsDMIGED mB) #5 (S,

3H) 3.7653. 7 m..4H) :. 3. (d, J=0.6 Hz, 21-1); 3.56- 15 3.60 (m 4H);
2. 6% (d, 8"@“‘7‘?%&1%‘?2:52#! (%éﬁ)cgi gz?%@-@myk) Was addedyuickly. (Thepbtained 374.2 (M H).
ASMngfsgaﬁgJ WA diel o0 k AR 0n - -4l li%x- en¥l?-. ropyl ] - 4-
hydr azi no- 6- rmrnphol i ngpy? [ m9 %F\g (?02’12.‘7@&5{0%%%5@0@3 Jyﬁp die
i ndol e- 3 Bduxamebhwasadd¢dioha suspefisioh) Af@ithe sirpehsReQrhswamE ocat . ) was
stirred at 7tOC for 4 h(gur S. éo f I ‘\Lgnt was renoved and the crude residue
was puri P8 SHEPRYTe Aad Frs ok gg PFAPUOR Frixtupewendksaoked withis a | i ght
br own s 0jct/Mrihd antll exdracR dAAtHPH mLIROAC. The extract was washed with brine, and
15 dried over N2,S0,. The solvent was removed under reduced pressure. The crude
- residue was purified using flash chromatography (silica; EtOAc/Hexane : 1/6) to yield
1.4 g of 2-n-butoxy-4-chloro-6-(morpholin-4-yl)pyrimidine (white solid, 60%). )
"H NMR (300 MHz, CDCls), 8 (ppm): 6.20 (s, 1H); 4.26 (t, J= 6.6 Hz, 2H); y
3.78 — 3.70 (m, 4H); 3.66 —3.56 (m, 4H); 1.80 — 1.68 (m, 2H); 1.54 — 1.40 (m, 2H);
.20 - and 0.96 (,J=6.9, 3H).
- MS (BSD: m/z 272.1 (M+H). -
‘To a solution of 2-n-butoxy-4-chloro-6-(morpholin-4-yl)pyrimidine (1.38 g,
5.1 mmol) in dioxane (50ml), anhydrous hydrazine (1.6 mL, 50 mmol) was added.
The obtained reaction mixture was heated to 95°C, and stirred for 12 h under No.

25 After cooling to room temperature, the reaction mixture was quenched with ice-brine
and extracted with EtOAc (200 mL). The organic extract was washed with brine,
water, and dried over Na;SOs. The solvent was removed under reduced pressure.
The crude residue was recrystallized from methanol to obtain 2-n-butoxy-4-
hydrazino-G-(morpholin-4-y1)py1imidine as white crystals (1.10 g, 81%).

30 " 'H NMR (300 MHz, CDCls), 8 (ppm): 5.89 (br s, 1H), 5.49 (s, 1H), 4.26 (t, J
' = 6.6, 2H), 3.84 - 3.78 (m, 6H), 3.62 —3.47 (m, 4H), 1.82 — 1.67 (m, 2H), 1.55— 1.42
(m, 2H), and 0.96 (t, /= 6.9, 3H);




"H NWMR (300 MHz, CDC13), S (ppm: 8.57 (br s, 1H); 8.45 (br s, 1H); 8.29-
8.32. (m 111); 8.00 (s, 1H; 7.39-7.43 (m 211); 7.23-7.34 (m 2
6.74-6.80 (m 3H): 6.30 (s, 1H); 3.86 (s, 3H); 3.85 (s, 3@1.‘1‘}:’“8@0533 3. 84
(m 411); 3.67-3.70 (m 4H); 2.63- 25 2.71 (m 41-1), and 2.03-2.13 (m
211). ‘M5 (ESI): mlz 501.2 (MtH). Exanple 2. Preparation of Conpound 2:

N- (2- n- but oxv 6-nonhol i n-4-yl - pvrim di n-

4-vll-N - (1H- 3- ) hydrazine 30 To a sol ution:of 2, 4,
6-trichloro 3%@@??@%\4‘1 mol) in CH2Cl2 (500 nl) at -78C,
mor phol i ne (o $%iftion dSfn HuRixy-MB5dras Al mrRRslin-4-9hb gy (288 30 August
2006 DI PEA (25 ni, 11143 n’]rlml) x)yTheonbt ai ne(d reacti og)ir% xture (vvas stirred at

- 78C f ormg 0.748 mmel)in dcOH r(%mL)wpdolo-Br-mm:taﬁqhgdaﬂ@Beﬁ mENE748act i on

m Xt ure _was vva he Wi T ne ase . was dried dver
Na2S0s. gD &8 i‘fég(ardlgﬂ eagﬁ‘?ﬁloeﬁcq?e@&ﬁﬂ%d&ﬁ?g *%WFEIEﬂFH%ﬂ cored resi due,
2, 45 Di chhﬂhﬁeé.raé Qﬁ&éﬁ‘ﬂ'rb&n téméerxﬁl}@ﬂ Iwhdlwmte %%&pitsférvv@tahhédz ed from Et OAc
to give white crystals (24.7 g, 77% , Ccbal3), 8

(ppm) : &oliected and waphedawiidh 2 ngl ’meglaaol(tmglmz_mg of] m@n(m@nyl 2 (68%).234. 0 ( MtH) .

10 6 oner *reingk B, SBeR3S Somd: S ol A s Pl ™

'Obta' ned S%B%{L‘i NS B s, §mr7@ﬂ—fﬁfo ,om), P43 0G.24 (m, 2H), 6.13 (s, 1H), | .-
IPQ rne” (2 g, 8.(& rl{ﬂb?) \g\ésHAdded to

2, 4- Di chl 6f 0- 6- (-Aor phol 1'A-42y1) pyri m
t he sus pkfs{tditl, Jﬁeﬁt@ﬁ 841e3sl$s(ne#ﬂ)p317ﬁ)va3.6%myréﬂ),t1080+d)dm(hgaﬁgrlaimre and

stirred f the reaction njxture was quenched with icelbrine and
exflfact edfﬂ\%%%%baﬁ‘gogg&cf_gﬁg@tract was washed with brine, and 15
dried over NagdS@isnThe, 505 y@aipyes renmoved under reduced pressure. The

crude residue was purlfled u5|ng flash chromat ography (silica;
Et CAc/ Hexane : 1/6) to yield 1.4 g of

2- n- but )2' 4- chl PI[ 0- 6H§.r1m£.eol

300 MHAXS :  Compeimd 3
( pyrimidim-4-y1)- ’-ﬁﬁ[ indol-3-vIime

60% . 'H NMR

15
A mixture of 4-ethoxy-4-oxo-butylzinc bromide (50 mL 0.5M in THF, 25
mmol), 2,4-dichloro-6-morpholinopyrimidine (4.68 g, 20.0 mmol) and #rans- -
benzyl(chloro)bis(triphenylphosphine)palladium(Il) (0.15 g, 0.2 mmotl) in THF (total
volume 80 mL) was stirred at 60°C for 2 days. After routine workup, flash
20 chromatography purification was performed to obtain 4-chloro-2-(4-ethoxy-4-oxo-
butyl)-6-morpholinopyrimidine as a white solid (2.073 g, 6.60 mmol, 33.0%).
To a solution of 4-ch10r0-2—(4—étﬁ0xy—4—oxo—butyl)-6-morpholin0pyrimidine
(1.108 g, 3.54 mmol) in 50 mL. THF at —78°C, a diisobutylaluminum hydride
(DIBAL) solution {4.72 mL.1.5 M in Toluene, 7.08 mmo1) was slowly added. Afier
25 addition, the obtained reaction mixture was warmed up slowly to 0°C and kept at 0°C
' for 10 min. After routine workup, flash chromatography was performed to obtain 4-
chloro-2-(4-hydroxybutyl)-6-morpholinopyrimidine (0.76 g, 2.80 mmol, 79%) as light
vellow solid.
"H NMR (300 MHz, CDCls), 6 (ppm): 6.33 (s, 1H), 3.76-3.79 (m, 4H); 3.61-
30 3.68 (m, 6H); 2.76 (t, /= 7.8 Hz, 2H); 1.81-1.91 {m 2H); and 1.60-1.74 (m, 3H).
MS (ESI): m/z 370.2 (M+H).
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3.78 - 3.70 (m 4H); 3.66 -3.56 (m 4H); 1.80 -1.68 (m 2H); 1.54 -1.40 (m
2H); 20 and 0.96 (t, J =6.9, 3H. M5 (ESI): mz 272.1 él\/& . To a

sol ution of 2-n-butoxy-4-chloro-6-(norpholin-4-yl)pyrim prﬁélg?ﬁt.zggﬁg, 5.1
mrol ) in dioxane (50nml), anhydrous hydrazine (1.6 nL, 50 mmol) was added.
The obtained reaction m xture was heated to 95C, and stirred for 12 h under
N2. 25 After cooling to roomtenperature, the reaction m xt ure. was quenched

wWith ice-bri and extract.ed wi.t h rganlc extract was
washed with B:I%Pﬂ @ﬁt@?‘ cal procedpice %’Cﬁé’é‘? (Zl\ég@&gxﬂ’ 1 vent was renpved
under I‘.Qﬁbtgmn@bgﬁﬁﬁld]ﬁ 0.382 o CI 0GRS gﬁ,@ o&m net hanol
to obtain but oxy-4 e(hydrgm no- 6 d(?rr%)?gﬁ%llﬁﬁéfasﬁ%yrl m dlli)ﬁgaias white

crystal smg indpde- @»ca@m@ldelmietmmqmwﬂl&as AFE-PhiteSokid (I5 g, 58D (br s,
5.49 @;95%} 4.26 (t, J 6.6, 2H), 3.84 - 3.78 (m 611), 3.62 3.47
(rn ' 4H) M 67 (rn 2H) 1.55 -1.42 (m 211), and 0.96 (t, J= 6.9, 3H: _

24 30 A t lﬁQ@ﬁ]R . | d ) .
2- n§but 33384 hydra2| no 6- )rrlglvjiol I’h- gﬁpxﬂxﬂgﬁtﬁﬂ@g{l@é??%géﬁ%%%s 748 mol )
:aur:]elve (:O_I “"Zmr&)gr(ﬂn?ﬁﬁéyrgzad aﬁal(ﬂdm%ﬂw?lm’w?ﬁe obi1 :EI/) ﬁzéwr’yeact oﬁng

i u i i
m xt ur e 2hHs0 iﬁ ,1%3 %yﬁ%gmfg%&efﬂlﬁr}@ﬂgﬁﬁy@ﬁ S5\Rr 8.4 418i45at e was
o f d, , t L 200 f Co d
2% B AR IO 2O LEE 1Yol BB TS0 (RO T 7008 3, (o
6.6, 1.8, 11MS BSDSm(z39511 (WE+HR. 00 (s, ITT, 7.44 - 7.40 (m 211), 7.33 -

7.24 (m 211), 6.13 (s, IH), - 4.26 (t, 211, J=6.6), 3.84 - 3.78 (m 4H),
3.7 -3.64 (m 411),1.80 -1.70 (m 211), 1.54 10 -1.42 (m 2H), and 0.96

(t, J= @x3m3leld. s PrefRafiéobl CombéupPh N-[3- M- 31dr80B) 61 dnylpsePar ati on of
Corrpoun%&p (-Z-Vi-%ut )53—‘ LA _ﬁ@rfpﬁ}ﬂ] ét“b'vl_g_lq_egr-ﬁyqdr@j%%v

pyrlmd|n4y|) IR =3 VIHb‘L Fere) -

Compound 4 was prepared in a similar manner as described in Example 1.
15 "H NMR (300 MHz, DMSO0-dg), 8 (ppm): 11.46 (s, 1H); 10.64 (s, 1H); 8.25
(s, 1H); 8.18 (4, J= 6.6 Hz, 1H); 7.71 (s, 1H); 7.43 (d, J= 6.0 Hz, 7.5 Hz, 1H); 7.16-
719 (m, 2H); 6.15 (s, 1H), 4.58 (t, J=5.1 Hz, 1H); 4.00(dd, J=11.4Hz,45Hz,
2H); 3.64-3.72 (m, 6H); 3.54 (br s, 4H); 2.50-2.59 (m, 2H); 1.80-1.94 (m, 3H), and
133 (d, J=9.6 Hz, 1H).
20 MS (ESI): m/z 437.2 (M+H).

‘Example 5. Preparation of Compound '5:' N-
methoxy-propyl}-6-morpholin-4-yl-pyrimidin-4-yi]-hvdrazine

25 Following the procedure for the synthesis of N-(2-(4-Hydroxybutyl)-6-
" morpholin-4-yl-pyrimidin-4-yl)-N'-(1H-indol-3-ylmethylene)-hydrazine (Compound
3), 4-chloro-2-(3-hydroxypropyl)-6-morpholinopyrimidine (0.81 g, 3.15 mmol) was
~ synthesized, methylated with sodium hydride (0.48 g, 6.30 mmol) for 10 min, and
Mel (0.895 g, 6.30 mumol) for 5 h in 30 mL THF at 0°C to give 4-chloro-2-(3-
30 methoxypropyl)-6-morpholinopyrimidine as colorless viscous oil (0.792 g, 3.03
mmol, 96%).
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A m xture of 4-ethoxy-4-oxo-buty|zinc brom de (50 m. 0.5Min THF, 25
mmol ), 2, 4-di chl or o- 6- nor phol i nopyrim dine (4.68 g, 20.0 1@& trans-
benzyl(chloro)bls(trlphenylphosphlne)palIadlun(ll) (0. 153§WD

THE (total volume 80 nlL) was stirred at 60C for 2 days. After routlne

wor kup, flash 20 chromat ography purification was perforned to obtain

4-chl oro- 2- (4- et hoxy-4-oxo- butyl)-6-norpholinopyrimdine as a white solid

2.073 g, 6.6 , 9 . | .' f .
Ll or 3% SRR G0, cOCLE 3Bl e B AT A7 e 4D 3 . 3. 54

| - 78 | | ut
(A0 o350 G ATES04 (7266 BaChER 0054 (0 SHY IR (YN AR HAC 28 o 20 11 N

t he obt a?A8@xs &bt i on ni xture was vvarmad up sIovay to OC and kept at OC

~for 10 mn flash chromat ography was perfornmed to
obtain 4- ch%@?ﬂﬁ%g\éﬁg}@ y| ) - 6- nor phol i nopyri m di ne (0.76 g, 2.80
mols  79% asFblidbing th i?}édﬁ@bédﬁre "AEHNG-A- B etio% 169@ S (ppm: 6.33

(s, 111)376379(m 11); 3.61- 30368m61 (t, J= 7.8 Hz,

211); 1.@erphobnogyrimiding (0.783¢, 3.08aumolavas rt;eateﬂl with hmzémn)i indgle-3370. 2

7 ElM(;m or oéaﬁg’%fﬁ%gg‘rﬁ%x@g&?wag lﬂ%& Q%g 1§ h%o(tfzflﬁ’é:ﬁ%h 5&2(}?89%55 7{3 A')'Z 00 mol ,
1.00 equiv.) WRNMRISOGHINE, TMOBUI, @@?m)aﬂdm@ ﬁgg-l%mm@@ah%hyde to
gi ve Compound 3 -as an off-white so 599. 5 'H NWR

| (300 M—lz ﬂVB@-HG?ZOQDQth;)7721(1:1,4%24Hz;L]_H),1704’£@d(£ 61Tz, 2342& (s, 1H):

lﬁ)ﬂqéﬁz?ﬁw?ﬂiléé( i b ks Bt o L %

h 44 1.76 211 d
(1 E1251 535%9&@2@)-3235(3 7’-’%&92}?) %i%a@g&@e 4. P§ (ranpar agloﬁnof

Conpound 4: Z(E(Sﬂ[n]/ZQPEBC(NHﬁDZ vl - et hyI) 6-
nmor phol i n-4-yl -pyrimidin-4-yll-N -(1H i ndol - 3-yl net hyl ene) - hydr azi ne

Example 6. Preparation of Compound 6: 3-{4-[N’-(1H-indol-3-ylmethylene)-
15 _hvdrazino}'-6-momholin—4-vl-pvﬂmidin—il—vlsulfanvl}—propan—l-ol

Compound 6 was prepared in a similar manner as described in Example 2.
"H NMR (300 MHz, DMSO-dg), & (ppm): 11.48 (s, 1H); 10.68 (s, 1H); 8.26
(s, 1H); 8.15-8.18 (m, 1H); 7.73 (d, J= 2.1 Hz, 1H); 7.42-7.44 (m, 1H); 7.16-7.20 (m,
20 2H); 6.04 (s, 1H), 4.53 (, J=5.1 Hz, 1H); 3.65-3.71 (m, 4H); 3.48-3.56 (m, 6H); 3.06
(t, /= 7.2 Hz, 2H), and 1.76-1.85 (m, 2H).
MS-(BSD): m/z 413.1 (MHE).

Example 7. Preparation of Compound 7; 3-{2-IN’-(1H-indol-3 ~ylmethylene}-
25 hydrazino}-6-morpholin-4-yl-pyrimidin-4-ylsnifanyl}-propan-1-ol

Compound 7 was prepared in a similar manner as described in Example 2.
"H NMR (300 MHz, DMSO-ds), 5 (ppm): 11.34 (s, 1H); 10.48 (s, 1H); 8.45
(d,J="7.8 Hz, 1H); 8.25 (s, 1H); 7.64 (d, J= 2.7 Hz, 1H); 7.40 (d, /= 8.1 Hz, 1H);
30 7.05-7.19 (m, 2ZH); 6.08 (s, 1H), 4.60 (t, /= 5.1 Hz, 1H); 3.50-3.68 (m, 10H) 3.20-
3.30 (m, 2H); and 1.78-1.86 (m, 2H). |
MS (ESI). m/z 413.1 (M+H).
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Compound 4 was prepared in a simlar manner as described in Exanple 1. 15
~ "H NWR (300 MHz, DVMBO-d6), 8 (ppn): 11.46 (s, IH); 10.64 83 11); 8.25 (s,
" 1H): 8.18 (d, J= 6.6 Hz, 11-1): 7.71 (s, 111): 7.43 (d, 30Ames430067 5 )
IM 7.16- 7.19 (m 2H); 6.15 (s, 111), 4.58 (t, J= 5.1 Hz, 111); 4.00 (dd,
J= 11.4 Hz, 4.5 Hz, 2H): 3.64-3.72 {m 6H): 3.54 (br s, 4H); 2.50-2.59 (m
211); 1.80-1.94 (m 3H), and 1.33(d,J=9.6Hz,1H). 20 M5 (ESI):. . mz 437.2 -

(MrH) . ExBieinslo 8. PRERRRIGAIIY: ou{{&d?n%pﬂ%ﬁb 2—d1meth¥1—fl 3]dioxolan-4-

I\I—(ll—l—indﬁhﬁo\/{ 1 7y
met hoxy- it i Ir%e( 2Rld €95 Fol | owi ng

the proc Sr the synt hesis of N-(2-(4- Hydroxybutyl) 6 -
nor phol i n-4-yl -pyrimdin-4-yl)-N (I Hindol -3-yl rrethyl ene) hydrazi ne .
(Compound  3), CémpokRl | ine (0:81 g,
3.15 mmol ) vas, sgnt he%@gép%égﬁp%gltﬂg%pﬂ%ﬂﬁ E%‘ rp 948 g, 6.30
mmol ) for 10 mm&omgcmg,a@@)agsma 1H)rs§otud 9'=3702 kg, THE at 0C

L stue ¢ Pﬁhkgﬁ%éss( 5808 (. AB0 T 461 @s”ﬁ%%gﬁ%éhg}ﬂi R
?tDClg’)_ 6.6 H@lﬂﬁ%% 8y, ?% %&‘?@93%’?“ ool 93181}&% 34%38:42 00> 2 00

(m 2H) . 4¥B; E81H)3. Gﬁ(m £8P 1147((Mi3HD); abd EGB{sQ8HNY t he typi cal procedure,

4-ch) oro- 2- ( 3- gt ypr.opyl - m)rphollnopyrlmdlne(o 783 g, 3.00 nmmol)
wasq{’reat ed w (ﬁgﬁ E‘f‘?%%@é"ﬂﬂdol e- 3- carboxal dehyde sequentially to

yield 0.89 g of Compound 5 (2.26 mmol, 75%. |IH NVR (3001VIHz, DMSO-d6), 8
(ppm: 1.1.46 (s, 1H); 10.64 (s, 1H); 8.26 (s, 1H); 8.17-8.20 (m 111);

7.72 (d, Eranplel9.HPrepatation 3f @8mpahd $-N-G29243 / dinfétidgy-phthyh)-Bhox! 36‘5 7.21
(in, 2H) méph6lin-4.yl-pdinidid-4203 7 Hmdoﬂ Iimethylend)-Prdhe 47 3. 37 (t, J
6.9 Hz, 211); 3.23 (s, 3H); 2.50-2. Tand 1.88-1.97 (m 2H). M5

(ESlg mz 395.2 (MtH).
Compound 9 was prepared ina sumlar manner as described in Example 2.

"HNMR (300 MHz, CDCls),  (ppm): 8.43 (bs, 1H); 8.30 (d,J="75Hz 1H);
8.2 (bs, 1H); 8.02 (4, J = 2.7Hz, 1H); 7.46-7.40 (m, 2H); 7.30-7.26 (m, 2H); 6.82 (d, J
- =1Hz, 3H); 4.45 (d, /=3.6Hz, 1H); 4.45 (t, /= 5.2 Hz, 2H); 3.87 (d, J=3.9Hz, 3H); _
3.86 (d, J=3.9Hz, 3H); 3.81 (s, 4H); 3.67(s, 4H); and 3.04 (t, J=5.0 Hz, 2H).
20 MS (BST): m/z 503.2 (M+H). )

Example 10. Preparation of Compound 10: N-( 1H-1ndol-3—v1methvlene}—N -[6-
morpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-pyrimidin-4-yi1-hvdrazine -

25 Compound 10 was prepared in a similar manner as described in Example 2.
| 'H NMR (300 MHz, CDCl5), 3 (ppm): 9.3 (bs , 1H); 8.66 (s, 1H); 8.55-8.53
- (m, 1H); 8.28-8.26 (m, 1H); 8.04 (s, 1H); 7.62-7.57 (m, 1H); 7.41-7.10 (m, 6H); 6.08
(s, 1H); 4.64 (t, J= 6.6Hz, 2H); 3.76 (s, 4H); 3.62 (s, 4H); and 3.26 (t, J = 6.6Hz, 2H).
MS (ESI): m/z 444.2 (M-+H).
30

Example 11. Preparation of Compound 11: N-( 1H—1ndol-3—v1methvlene)—N -f6-
morphohn—él»-vl 2~(3-pyridin-2-yi-propyl)-pyrimidin-4-y1}-hydrazine

Compound 11 was prepared in 2 similar manner as described in Example 1.
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Exanpl e 6. Preparation of Conmpound 6: 3-14-1IN -(1Hindol -3-yhngt hyl ene)- 15
hydr azi no] - 6- nor phol i n-4-yl - pyri uni di n-2-yl sul fan yl1}-prgpan-1-ql1 Conpound
6 was prepared in a simlar manner as described in ExanppBA?g“Stfpp@INR (300
VHz, DMSO- d6), S(pprr): 11.48 (s, 111); 10.68 (s, 1H); 8.26 (s, 111);
8.15-8.18 (m iH) 73(d J= 2.1 Hz, 1H); 742 7.44 (m 111); 7.16-7.20

(m 20 2H); 6.04 (s, 1H), 4.53 t,J—51HZ H, 3.65-3.71 (m 4H);
3.48- 3. 56 11 76-1, 85 11 MS
(D) mz(T1£M89mnése-&i@$amﬁuﬁwé?% e 1t Blsofe, "
3-{2- N d

hyf:lra[m no]gz!t;S tﬁ{%f gﬁ%fglynégei@g?pfeéml%l n: 4- I 5?}2%'}’(')74—5- %2 1, Conpound 7

vvas prep@H};d? 207 A 8y Y 6. 15 dY); 393 e AE): Bﬁds,ltﬂi)EXHmﬁ,Ef —275HzH NVR (300

P 11.34 10.48 (s, iH); 8.45 (d, J= 7.8 Hz,
111) 8% %58351(%?2&1 Jéifﬁ%mrémlll); 7.40 (d, J= 8.1 Hz, 1H); 30
7.05%7.19 (m 4.60 (t, J= 5.1 Hz, 1H); 3.50-3.68 (m
10H)55- 3.20- 3. éi%sr,%).%f%%ﬁ.é ’78-1.86 (m 2H). MBS (ESI): mz 413.1( MrH).
27 30 August 2006 Exanple 8. Preparatlon of Conpound 8: N-[2-(2
2-di net hyl - f ] Lmdin-4-yll-N

' SN g esebragiired in a

: merpholin-d-v} athoxy +mnmrd1n4qvlim¥drazm¢ MHz, CDC13),
(pprr) 838(br S, 1H) 830(dd J=7.2, 1.8, 1H), 802(br s, 111) 8. 00

El Sy 427(;114 o 41‘11@2'”1@&1’ 5 32 sigf 2%?&!%”231‘%%‘5?3(‘ E%?EE 1’3323 3.79

(m  41-1); B‘EQJMR 366 MHg, cb@;) ﬂﬂpﬁﬁl)(@ﬁS-%H)S (nﬁ@ﬂ{)lfr 3?(@11&?@7 651-0 VB (ES]:
mz 453.2 ) n};leQ Preparation of :
4- di net haﬁg (@hé}@ﬂ4 H@@]LZH) 30-7.15 (m, 4H); 608(s IH) 464(t J= 66Hz

momhohn- geyls @5 s Mt 3 da- A1 (e 9Phs & YRR Y A0S had'2 96 32 585,

MS (ESI: m/z 419.2 (M+H).

15

Example 13. Prenaratlon of Compound 13: N—(3 ethvl-benzvhdene) N’-[6-
morpholin-4-

Compound 13 was prepared in a similar manner as described in Example 2.
20 "HNMR (300 MHz, CDCls), 8 (ppm): 8.58-8.50 (m, 1H); 8.43 (s, 1H); 7.95
(s, 1H); 7.64-7.58 (m, 2H); 7.30-7.25 (m, 1H); 7.18-7.05 (m, 3H); 6.07(s, 1H); 4.65 (t,
J=6.9 Hz, 2H); 3.80-3.76 (m, 4H); 3.64-3.61(m, 4H); 3.26(t, /= 6.9 Hz, 2H); 2.40
(q,/="7.6 Hz, 2H); and 1.45 (t, J= 7.6 Hz, 3H).
MS (ESD): m/z 433.3 (M-+H).
25
- Bxample 14. Preparatlon of Compound 14: N- (3-methvl~benzv11dene)—N -[6-

- Compound 14 was prepared in a similar manner as described in Example 1.
30 "H NMR (300 MHz, CDCL), 8 (ppm): 9.6 (bs; 1H); 8.53 (4, J=4.5Hz, 1H);
7.76 (s, 1H); 7.56 (1, J= 6 Hz, 1H); 7.49-7.47 (m, 2H); 7.28 (m, 1H); 7.18-7.06 (m,
3H); 6.26 (s, 1H); 3.81-3.79 (m, 4H); 3.69-3.67 (m, 4H); 2.89 (t, /= 7.8Hz, 2H); 2.71
(t, J="7.5 Hz, 2H); 2.39 (s, 3H); and 2.22 (t, J = 7.5Hz, 25). '
MS (ESD: m/z 417.2 (MtH).
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15 Conpound 9 was prepared in a simla r manner as described in Exanple 2.
"H NVR (300 MHz, CDC13), S (ppm: 8.43 (bs, in); 8.30 (d,. J= 7.5Hz 1H);

8.2 (bs, 111); 8.02 (d, J= 2.7Hz, 1H): 7.46-7.40 (m 2110 Augges2p065 (m
211); 6.82 (d, J =1 Hz, 3H); 4.45 (d, J= 3.6Hz, 111); 4.45 (t, J= 5.2 Hz,
211); 3.87 (d, J= 3.911z, 31-1); 3.86 (d, J= 3.9Hz, 311); 3.81 (s, 411);
3.67(s, 413); and 3.04 (t, J=5.0 Hz, 2H). 20 M5 (ESI): mz 503.2 (MH
Exanpl e 10. Preparation of Conpound 10: N (111-indol-3-vlnethvlene) N f6-
momhol m 4-v1-2-(2-pvridin-2-yl-ethoxv)-pvrimdin-4 vl] hydrazine 25 :

wmounmﬂ&a@@%pﬁﬁaﬁdnbﬁ(ﬁm%ﬁh&% NHER: mﬁ&w%uﬂl npl e 2. ' H
)-p

NVR ( 30ChiAd M), - TH); §-55-8.53_ (m
111); 8.78-8.76 (m ul;Napsﬂuﬁ?@,iéth("B?“ bt ; 7 (m "11i): 7.41-7.10. (m

6H): 6.08 (s, 111); 4.64 (t, J= 6.6Hz, 211); 3.76 (s, 41-1): 3.62 (s,

41-8); and 3. Qﬁmpéundlﬁlﬁa@ﬁparé’diﬁasmﬁﬁrﬁﬁﬂﬁras'%@crﬂjé&n?]%ﬁ%ﬁﬂe2 30 Exanple
- 11. Preparatlon of Conpound 11: N-(1Hindol-3-ylnethvlene N™ 16

Tinhol i n-4-v1: N@ﬁmm D)0 ))Sfﬁﬁﬁbqngﬁ)n?déﬂl%@ydﬁ—ﬁz? E§8ngpound
Aug\tlngts R S Bk g BeE. 48, 465 e ”HEX SR, 10,05 (s,
.21 i)s 5@57 ?d53 63360@11"4&? 3|§)l§t,§=@§}i(232121)r1n@32|_%§ ﬁ%%(lg r1n11)1H)3 ;37(2517 Sﬁ{)(m
3.5 (s, Msv(ﬁ D:m/m 32 @VHH). 211); 2-58-2.51 (m 2H): and 2.18-2.06
(mmZH) 5 VB (ESI): mz 442.2 (MtH). Exanple 12. Preparation of Conpound
12:7 N-(3-net hyl - benzyl i dene) - N_- (6-

mor phol iBxathplé 18- PRp@utiowbNCEmpbmat [T PbHJiﬂao@-h “ﬂf‘em'vhdéﬁé‘ﬂﬁxﬁ%ne 10

Oorrpoundn#h AR 2PRUA L2 A B - A% bed Th EXampl e 2. 1H
NVR (30 1 (s, 1H); 7 65- 7.55

pp
(m 111): 7.49-7.42 (m 2H): 730715(m 4H): 6.08 (s, 111): 4.64 (t, J=
6.6 Hz, 2H) Canbind 185vdsprepbidd in SsifflaBmbdnet @b ddddtibediBxdniple 3= 7. 0 Hz,

2H; and 2. 38 Ru B00 Mz, CDCLs), 5 (pprm): 9.35 (bs, 1H); 8.54 (dd, J=0.9, 4.2 Hz,
1H); 8.33 (4,7 =7.5 Hz, [H); 7.93 (s, 1H); 7.58 (t, /= 7.2 Hz, 1H); 7.36-7.33 (m,
2H); 7.27-7.120 (m, 4H); 6.49 (s, 1HD; 4.6 8(t, J="7.2 Hz, 28); 3.76-3.73 (m, 4H);
3.60-3-57 (m, 4H); 3.50 (s, 3H); and 3.33-3.28 (t, J = 7.0 Hz, 2H).
MS (ESI): m/z 458.2 (M+H).

-20

Example 17. Preparation of Compound 17: 3-Methyl-benzaldehyde O-[6-morpholin-
4-y1-2-(2-pyridin-2-yl-ethoxy)-pyrimidin-4-vl]-oxime

Compound 17 was prepared in a similar manner as described in Example 2.
25 "HNMR (300 MHz, CDCL), & (ppm): 8.56-8.53 (m, 1H); 8.45 (s, 1H); 7.62-
7.50 (m, 3H); 7.38-7.26 (m, 3H); 7.18-7.10 (m, 1H); 6.17 (s, 1H); 4.68 (t, J= 6.9 Hz,
2H); 3.80-3.76 (m, 4H); 3.67-3.64 (m, 4H); 3.29 (t, J= 6.9Hz, 2H); and 2.41 (s, 3H).
MS (ESD: m/z 420.1 (M-+H).

30 Example 18. Preparation of Compound 18: 1H-indole-3-carbaldehyde O-[6-
morpholin-4-yl-2-(2-pyridin-2-vyl-ethoxy)-pyrimidin-4-yll-oxime

Compound 18 was prepared in a similar manner as described in Example 2.
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Ms (ESI): mz 419.2 (MtH). 15 Exanple 13. Preparation of Conpound 13:

N- ( 3-et hyl - benzyl i dene -N) , 46_

nmor phol i n-4-vl - 2-(2-pvridin-2- yI et hoxy) - pvri m di n-4-yl | 3ﬂfﬁﬁgﬁ%zﬂgﬁ
Compound 13 was prepared in a simlar nmanner as described in Exanple 2. 20
1H NVR (300 MHz, CDC13), S (ppm: 8.58-8.50 (m 111); 8.43 (s, 1H); 7.95
(s, 1H; 764758(m 2H) 730725(m 1H); 718705(m 3H)

6.07(s, 11); t 2H); 3. 80- 411); 3.64-3.61(m
41-1); 3.26(t HMSIB( Q—M@MS@*%S(PEID)\JH &2@3&% BIYL (salt); 8585 (1, J=

Compound @y =4E e TS P 6 PP ek rop§ Qe PR Sy o Ho BB AubOn ©F

nor phol i @, #=3619 Bfz( 13Hp,yrw(d;JH/BH9r1mvi7)30pms (B H; 6:22)(3, tHYy d5agi, oe
Conpound 14 was prepared in a simlar manner as described in Exanple 1. 30
111 NVR € SCHRH); THOEPHIS 56 (fiDond X bt 63 He. 2. (0, J= 4.5 Hz, 1H);

7.76 (s, 1 7.49-7.47 (in, 211): 7.28 (m 1H):
7.1 (7 06 (FDmMga(%%ﬁé”%m?a@% ;H)s 81-3. 79 (m( 4H) : 3?69-3. 67((m IZ)H);
2.89 (t, J= 7.8Hz, 21-1); 2.71 (t, J= 7.5 Hz, 2H); 2.39 (s, 311); and 2.22

(t, J= 7.5Hz, 2H). M5 (ES1): rﬂz 417. 2 I\/H—i) 29 30 Auust 2006 Exanpl e
15. Pr epExai‘ﬂmlml9nP1' RO O 393 9l-2-yimethylepe ) Oi-{6ti n-2-vl -

et hoxy) - mergholintidnyl2-42-{pyxidi ox 0t el l'lJli_|: viydwdrazinge 5 Conpound 15
was prepared in-a“simlar rranner as described in Exarrpl e 2. 1H NWR (300

MHzig CDCL3) ,  Goro aﬁihd 1%65 feb&nedlﬁ"hsﬁlz@&aﬁn&ﬁas(dﬁscrﬂibﬂ)mEiaﬁﬁleﬂ 26 (m
211)71676;1 4.69 (t, J=6.9Hz, 3.80-3.77 (m

4H), 3.63-3.6 (3)00 MHg,l Is)d&ﬁlpgﬂcz%m})r s,AFB9838 (brale)lH),l\mﬁ( ES1): nz
433. 2 f
NEis (1 L Bade B IR R AT AR a7 en, PR 6. 16, SED; 608 G
1H); 4.66 (t, J= 4.8 Hz, 2H); 4.29 (t, J = 5.0 Hz, 2H); 3.80-3.76 (m, 4H); and 3.67-
3.62 (m, 4H).
15 MS (ESI): m/z 460.2 (M-+E).

- Example 20, Preparatlon of Compound 20: N-( 3—methv1~benzvhdene)—N’ {6-

20 Compound 20 was prepared in a similar manner as described in Example 2.
'HNMR (300 MHz, CDCl3), § (ppm): 8.55 (s, 1H); 8.34 (br s, 1H); 8.30-8.23
{m, 1H); 7.78‘ (s, 1H); 7.50-7.47 (m, 2H); 7.32-7.24 (m, 1H); 7.20-7.17 (m, 3H); 6.14
(S, 1H); 4.66 (t, J= 5.0 Hz, 2H); 4.35 (t, J=4.8 Hz, 2H); 3.83-3.80 (m, 4H); 3.68-
3.65 (m, 4H); and 2.40(s, 3H).
25 - MS (ESI): m/z 435.2 (M+H).

Example 21. Preparation of Compound 21: Buiyl- {4-[N’-(1H-indol-3-vimethvlene
hydrazino]-6-morpholin-4-yl-pyrimidin-2-vi}-amine :

30 Compound 21 was prepared in a similar manner as described in Example 2.
"H NMR (300 MHz, CDCl3), § ppm: 8.41 (bs, 1H), 8.33-8.30 (m, 1H), 8.1 (
bs, 1H), 7.95 (s, 1H), 7.41-7.37 (m, 2H), 7.29-7.25 (m, ZH), 5.96 (s,1H), 4.65 (i, /~4
Hz, 1H), 3.83—3.80 (1, 4H), 3.65-3.62 (m, 4H), 3.36 (dd, /=6.3, 13.5 Hz, 2H), 1.60-
1.55 (m, 2H), 1.35-1.33 (m, 4H), 0.92-0.87 (m, 3H). '
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mor phol i n-4-v1-2-(2-p3ridin-2-vl-ethoxy)-pyrimdin-4-vl]7hvdrazine
Conmpound 16 was prepared in a simlar manner as described _in Exanple 2. 15
*H NMR (300 MHz, CDC13), 6 (ppm): 9.35 (bs, 1H): 8.54 (dd0Apsug28064 o 1y
1H); 8.33 (d, J= 7.5 Hz, 1H); 7.93 (s, 11-1); 7.58 (t, J= 7.2 Hz, 111);
'7.36-7.33 (m 211); 7.27-7.120 (m -4H); 6.49 (s, 11-1); 4.6 8(‘t, J=7.2
Hz, 2H); 3.76-3.73 (m 4H) 3.60-3-57 (m 411); 3.50 (s, 3H);. and
3.33-3.28 (t, MW@ (ESl) mz 458.2 (MtH). 20 Exanple 17.
Preparation o & benzal dehyde 0-[6 no hrp olio :
4-vl-2-(2-pyridin-2-vl-ethoxy)- pvrlm'din 4-yl ] -oxime Corrpound 17 was
prepared in a SI mlar manner as descrlbed I n Exarrple 2. 25 "H NWR (300 Mz,
CDC13), & G Bif: i s : - (m 3H); .
7.38-7. 2ﬁmmholﬁHw1-z-(ﬂﬁad3n Bwlém)wrﬁ_m_d_ﬁl—a_wcmslzhﬁa 4.68 (t, J= 6.9 He,
211)5 3.80-3.76 (m 4H); 3.67-3.64 (m 411); 73.29 (t, J= 6.9Hz, 2H); and
2.41 (s, 311). M (ESI): mz 420.1 (MtH). 30 Exanple 18. Preparatlon of
Conpound 18: TP awamoe—og-’mtmdmmn@me (95(Bmg, 10 mmol) in anhydrous THF (50

s pr epBiad D1 i b ateieEiat bs dtdgofiel tesnlih 9 Mot 80 Mgt
2006 1HnbhdR). ﬁsmsmmms@ﬁaedf&dw&mélma&g@ ﬂdﬂbg e (s M

18.50 (d, J= 4.5 1H); 8.04 (d, J=6 2 (¢, 3 =
6 9 Hz (1384 £, 1P mool)was asided Aftepthe _nmmnewaanmo romiexﬂperatuﬁmn 7. 30- 7 18

41130 ﬁ“ﬁﬂ’% ’%’g?th’ Mjﬂ‘rﬁa‘% g—«?”‘gﬁf?"h%a% ?‘ilz%fﬂ Za'ﬁﬁﬁéaﬁ%déﬁm@o&”(%ngfe( ig
Pr epar atm@) The G pldselWas %é[}%&"uhﬂ%édﬁ&i‘&%ﬂSb%nﬁite&ld e{f?[io teg
nmor phol i n-4-y1-2- [2 (pyridin-3-vl oxv) - etﬁoxy Spyrimdin-4-v rﬁ razine 10

ConpoundDPFCHRs ?@wmﬂuphwammﬁqddwﬂashmbronaagogtemmmeblumnafanm e 2. 1H

(92 o Bl iR kgl e Shcl (150 Hpimol Rfnaly fsomld 7 1o

5H); 6. 0& 0C€, wis added slowly moxpholme (2. 5g, 28 mmol). The reaction mixiure was

15 stirred at 0°C for 1 h and another 1 h at room temperature, The mixture was washed

with water. The organic phase was dried (Na;SO,), filtered and evaporated in vacuo

- and presented three isomers. The isomers was separated by flash chromatography on
a column of silica gel (EtOAc-Hexane, 1:7 and 1: 3) to obtain 4-[6-chloro-2-(pyridin-
3-yloxy)-pyrimidin-4-yl]-morpholine (320mg, 14.7%). .

20 '"H NMR (300 MHz, CDCL), & (ppm): 8. 51(d, 1H, /=2.7 Hz), 8.44(dd, 1H,
J=1.5, /=3.3 Hz), 7.53-7.49 (m, 1H) 7. 34~7 3 (m, 1H), 6.25 (s, 1H), 3.71-3.67(m,
4H), 3.51-3.48(m, 4H).

‘MS (ESI): m/z 293.1.
To a solution of 4-[6-chloro-2-(pyridin-3-yloxy)-pyrimidin-4-y1}-morpholine

25 (295mg, 1 mmol) in THF (10 mL) was added anhydrous hydrazine (0,320 ml, 10
mmol) under the nitrogen protection. The mixture was heated at 70°C for 15 min.
After cooling to room temperature, the reaction mixture was quenched by ice brine
and extracted with EtOAc (100 mL). The organic phase was washed with brine (10
mL) and water (10ml x 2), dried (Na,SOy), filtered, evaporated, and purified by flash

30 chromatography on a column of silica gel (CH,Cl, and CH,Cl>-MeOH, 95:5) and to.

 give [6-morpholin-4-yl-2- (pyndm—3—yloxy)-pynmldm—él-yl]—hydrazme (180 mg) in -
62% yleld M/Z (M+1) 289.2
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111); 4.66 (t, J= 4.8 Hz, 2H); 4.29 (t, J= 5.0 Hz, 2H); 380376(m4H);
and 3.67- 3.62 (m 411). 15 M5 (ESI): mz 4602(|\/HrH) Exanpl e

Preparation of Conpound 20: N-(3-nethyl-benzylidene)-N - ?@A“g“Stm%

nmor phol i n-4-yl -2-[2-(pyridin-3-vloxvl -et hoxv] -pvrimdin-4-yl}-hydrazine 20
Compound 20 was prepared in a simlar manner as described in Exanple 2. 1H
NVR (300 MHz, CDC13), 8 (ppm: 8.55 (s 11- 1) 8.34 (br s, 111); 8.30-8.23
(m 111); 778(s 111); 7.50-7.47 2H); 7.32-7.24 (m 111); 7.20-7.17
(m 311); 6 IJZD a godytiam af [6-mopholin-4- £~®mdmz3-yM1)- yumsianﬁtyll—a— 4.8 Hz,

(est ) oagnd Wb el st 05 wind apfla SRS (R Ao mid i 6 I 1,

[N - (1H-NB0H 'lﬁnﬁl)ﬁ@ésm&ﬂé‘d@aehc acid (1 drop The reaction mixture was stirred at .
hydr azi nol - 6- nor phol i n- 4-vl - pyr.i m di n- }-amne_ 30 Oorrpound 21 was

prepar ed’oom temperaturefor riarlqu vehitecrodid ma@@aecamta% Milegesulting prR|RItAte 00 Mz,

8 Sl sy oot Bghy %5 (5,

1), 3.82oPcBpbid #1464 %4843, 62 (m 4H) 3.36 (do, .1=6.3, 13.5 bz,
211). 1.60- 1.55 (m 211). T 35-1.33 92-0.87 (m 31D. 31 30

August 2006 EH\R\ES@OONHIZ GDS’H), QMPH)S SEi(ﬁnﬂﬁbgﬂ(dlﬂ&b 24HDn of Corrpound
227 N( |

ror ohol | WA R0, S BS TRS OB. 156,72, 45 TR AR Hr o -

solutio PPV ) 48y ST 983 HE (50 L)
at 0C unmdgér E’?%ggg{t rogg ﬁggfg%fl%gr?r@mlsﬁggdwg? F)Nsa‘H (6 % in oi I) (480 ng, 12

muoio) . TS, RBB@eaHﬁon was stirred for 0.5 h at 0C, - and

2,4,6-trichl (1.84 g, 10 mmol) was added. After the m xture
warnmed to rom%ﬁpemg’fgﬁezand 10 stirred for 2 h, the reaction was
quenched ‘by ice brine and extracted with Et OAc (300 rrL) The organi c phase

was washed with brine, dried (Na2SO4), filtered, evap ed
Example 23. Preparation of Compound 23: N- -Methvlbenzhdene)—N (S-methvl 6~

morpholin-4-yi-2-phenylpyrimidin-4-yhhydrazine
Benzamidine hydrochloride (7.06 g, 0.045 mol) and dimethyl methylmalonate
(6.0 g, 0.041 mol) were dissolved in methanol (100 mL). Sodium methoxide (21.5
ml, 0.099 mol, 25 wt % sohution in methanol) was added and the solution was stirred )

15

at Toom temperature for 18 h. The volume of solvent was redcued to approximately .
20 50 mL under reduced pressure, then poured onto ice water. This solution was
neutralized with HOAc which produced a white precipitate. This precipitate was
collected and dried to produce a white solid (6.1 g, 74 %).
'H NMR (DMSO-d¢) & (ppm)1.68 (s, 3H), 7.70-7.87 (m, 3H), 8.21 (d, J=8.4
Hz).
25 MS (ESD): m/z 203.1 (MHH)”
5-Methyl-2-phenyl-pyrimidine-4,6-diol (3.3 g, 0.016 mol) and POCl; were -
heated to 60C for 3 hrs. The solution was allowed to cool to room temperature theg
poured onto ice. The resultant white precipitate was filtered and dried to produce the
desired compound as a white solid (810 mg, 21 %). ) |
30 "H NMR (DMSO-ds) 8 (ppm) 2.40 (s, 3H), 7.51-7.56 (m, 3H), 8.23 (d, 8.4
Hz).
MS (ESD: m/z 239.1 (M+H)*
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I n vacuo. The cure product was purified by flash chromatography on a col um
of silica gel (EtOAc-Hexane, 1:7). The product (1. 80g 7..4nmol ) CH2Cl 2
(150 nL) at OC was added sl ow y norpholine (2.5g, m’rﬁp)A g\’ﬁezopgaction
m xture was 15 stirred at OC for 1 h and another 1 h at room tenperature.
The m xture was washed w th water. .The organic phase was dried (Na2SO4),
filtered and evaporated in vacuo and presented three isoners.. The isoners

was separ at ed fl ash_chronat qgra hy on a colum of silica gel
(Bt Ohcr P and S DicIGR eyl Shpppatimidiog 25 1 8,040 mofkspdaerpboiine

5P T iy (&’%?"*%Ef? TGO oAty fpoolist 03 m“”*z):_

7. 53- 7. Ahe(sniutidiivas Allevred t@cohtheh BEDAcK @PmlY and Mater31 00lmd) Géfen  4H) ,

?1 ?é 2h|a§&%] %@@i f@%%wg@e%wwmﬁ?( 2 ﬁmwgs% (295mg, 1
- mmé) | ik dnd Qolcht WasTaiifled u%%gdlﬁe&ﬁ%w{rézgﬂ@ g éﬁ@c}lgécw 0 rmmol)

under the nitrogen protection. m Xt ufr e was or 15 min.
After cowtd wijhow fadbhenmheifioetiat (2066, g,0BE4) eact i on i xture was quenched by ice

brine and e {100 nL). The organi c phase was washed wth
brine (10 ﬁéﬁ%ﬁvﬁ&eégf X 2), dried (Na2S™4), filtered, evaporated,
and puri fi ed gox%.¢higads3Reth Brdogp iR | gel (CH2CI 2
and CH2Cl 2- %@ “95: 5 BetA BRI Ry Bnfoiptitie Chasing, £31

. [g/rmrplm(ljmoll?”mgsﬁij\sﬂialv(e@yn'i[‘HFr(S(Bng)oi-Ly)ifaz;trer(g]gdu_ni_LM 96 h:rﬂit)]l yiwaza?i%d( 180 ng) in
% yi e u paso ution o
[ 6 ‘?%rpﬁﬂilﬂ?‘? &I‘%‘Pﬂ?z?sﬁ’;ﬁ”feﬁt @%‘VI %J CHDE“?F pliexyed t950akthe 180 nm)
145 wﬁ@ﬁ%ﬁ] %ﬁg%gee 10 nL
( (o soHe O@Ekfiuiﬂér?é&(slc@d reactl on m )%n@rmgtﬂl [ rre?(a( )

was added acetic acid (1 e was s t room
t enper avgreaddsd. TheEtQAg la\jﬁrnxezsmhhmﬁmﬂswpteeﬁ)ﬂlmanbﬁdn&"dheveresul ting

pr eci pi scolletedb filt on and,washed with litt|le anmount of
met anol ﬁ&@@@nﬂeﬁiéﬂﬁfg wareg teslupel pressrs fagrgduopid Wie (300 MHz,
CDC13), s§iid m%g)S This éoild waslrbdisébtvelG THF §50082) fnd hltolnaldehyde (157

15 mg, 1.31 mmol) was added. The solution was heated to reflux for 4 hrs then allowed

to cool. Solvent was removed under reduced pressure then EtOA¢ (100 mL) and
water (100 mL)'were added. The EtOAc layer was washed with water (3x100 mL),
dried over MgSQ,, filtered and soli}ent was removed under reduced pressure. The .
crude product was purified by silcagel column chromatography, eluting with 25 %
20 ~EtOAc/hexane to produce the pure desired product as a yellow solid (313 mg, 53 %).
"H NMR (DMSO0-ds) 5 (ppm) 2.26 (s, 3H), 2.36 (s, 3H), 3.35 (m, 4H), 3.75-
3.78 (m, 4H), 7.20 (d, J=6.9 Hz), 7.33 (t, J=6.9 Hz), 7.47-7.52 (m, 5H), 8.19 (s, 1H),
8.35-8.38 (m, 2H), 10.60 (s, 1H).
MS (ESD: m/z 388.3 (M+H)*
25

Example 24. Preparation of Compound 24: N-(3-methyl-benzylidene)-N'-(2-phenyl-
6-thiomorpholin-4-vl-pyrimidin-4-y1)-hvdrazine

Compound 24 was prepared in a similar manner as described in Example 23.
30 'H-NMR (DMSO-dg) & 2.36 (s, 3H), 2.76 (s, 4H), 4.07 (s, 4H), 6.36 (s, 1H),
7.19 (d, I=8.1 Hz), 7.32 (t, J=8.1 Hz), 7.47-7.57 (m, SH), 8.09 (s, 1H), 8.30-8.31 (m,
1H), 11.02 (s, 1H).
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8.44(dd, 1H, J=4.5, 3.2 Hz), 7.78(s,1H), 7.56-7.52(m 1H), 7. 46 7.43(m 211),
7.34- 7.26(m 211), 7.17(d, 1H,.)L-8.1 Hz), 6.17 (s, 1H) é@é

41-1), 3.57-3.54(m 10 4H), 2.38(s, 3H). M5 (ESI): §9f*“§“s grple 23.
Preparation of Conpound 23: N-(3-Methyl benzlidene)- N (5 met hyl -

mor phol i n-4-yl - 2- phenyl pyri m di n-4-yl ) hydrazine 15 Benzam di ne

hydr ochl ori de (7 06 g, 0.045 nol) and dinethyl nethylmalonate (6.0 g,

0. 041 nol) (%§ sol vsg hn met hanol (100 nl). Sodi um nethoxide (21.5 ni,
0. 099 nol , b in et hanol ) was added and the sol uti on was
stirred at roomterrperature for 18 h. The volume of solvent was redcued to
appr oxi mately 20 50 nL under reduced pressure then poured onto ice water.
Thi s solExample 3.5 Prepare 2 §: 3 obe5-yvi6-t e

pr eci pi tmbmhoﬁiinﬂsvlfﬁ—ﬁﬁt(mmﬂat &VWJ-ethokirbﬁ\hﬁﬂlcﬁmd—m—hmdad 0 produce a whi t e
solsgd (6.1 g, 74 %9. 111 NWR (DIVBOd6) S (ppm1.68 (s, 3H), 7.70-7.87 (m
311), 8. 21 (d, 7=8.4 é’r 25 M5 ): mz 203.1 MH—?

5- Met hyi - 2- phkng olggien of &ipwidin-g- J@r) “etzng! (3.4%)g,@SenmoD)in 4dtIPa 3 wer e

heated tgy S4B The |
tg?rpgraturg gﬁée pad'géé i, %gl Ce&%@%%%&ﬁ%ﬁq%@& d4to’§te was
Cfil t<2ar1 eo/% asdnﬂoi)etbstaadatﬁmggdby onmﬁr,zeeﬁigﬁ?jm% ;@%d]/.‘_hﬁ%ﬂsg)éﬁ(ﬁ' I d3(H)810
. , 0 1 S

ggze, (d,0ig1l4 g:ﬂ?)rSﬂwl@9!3&mm@58mgmon%qmnvb@§u@thmt% "

2.5 d hol i
(2185 g wEgaten Brtea sl AOAC S Pl QkabieaiBlon AR SR G™or | L 1 or
3 hrs. dHed oved MgS@). Was aIIovved to cool then EtOAc (100 niL) and water (100

-m) were added, The Et OAc | ayer was washed with water (3x 100 niL), dried
over MySO4, Purification using flash chromatography (silica;

dichloromethane/acetone/methanol : 3/1/0.1) afforded mixture of 4,6-dichloro-2- and
2,6-dichloro-4- [2-(pyridin-3-yloxy)-ethoxyl-pyrimidines (3.72 g, 52%), (NMR ratio
15 1:1.2) as an oil.
| To a solution of the above mixture (3.72 g, 13 mmol) in 20 mL of 1,4-dioxane
was added DIPEA (2.49 mL, 14.3 mmol), followed by 2,3-dimethyl-5-amino-indole .

(2.08 g, 13 mmol) and a mixture was refluxed for 1 hour. Solvent was removed under

reduced pressure and reaction mixture was separated using column chromatography
20 (silica; dichloromethane/acetone/methanol: 3/1/0.1) to afford {6-chloro-2-[2-(pyridin-
- 3-yloxy)-ethoxy}-pyrimidin-4-yl}-amine (2.07 g, 39%). An mixture of {4-chloro-6-
,[2—(pyﬁdjn~3—yloxy)—ethoxy]-pyﬁmidiﬁ-é-l»-yl} ~amine and {2—chloro—6—[2-(pyﬁd§n—3-
yloxy)-ethoxy]-pyrimidin-4-yl}-amine (2.5 g, 47%) was also obtained and used in
another reaction. '
25 A solution of {6-chloro-2-[2~(pyridin-3-yloxy)-ethoxy]-pyrimidin-4-yl}-amine
'(2.07 g, 5.05 mmol) and morpholine (1.32 mL, 15.15 mmo}) in 1,4-dioxane was
heated at 110 °C for 24 hours. Solvent was removed under reduced pressure and
reaction mixture was purified vsing flash chromatography (silica;
dichloromethane/acetone/methanol: 3/1/0.1) to afford Compound 25 (2 g, 86%) asa
30 colorless solid.
"H NMR (300 MHz, CDCls), & (ppm): 8.34 (br s, 1H), 8.23 (dd, 1H, J=3.6,
2.1), 7.96 (brs, 1H), 7.34-7.21 (m, 4H), 6.98(dd, 1H, /= 8.4, 1.8 Hz), 6.60 (brs, 1H),
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5 filtered and sol vent was renoved under reduced pressure. The resultant
solid was used wi thout further purification (2.66 g, 92 %@. VS %E 1): mz
298.1 (M+H) + 4-(6-Ch|oro-5-nethy|-2-pheny|pyrinidin-4-yp ﬁﬁ%ﬁﬁ& e (439
mg, 1.51 wmmol) was dissolved in THE (50 nL). Hydrazine (0.25 niL, 7.96
mol ) was added 10 and the solution was heated to reflux for 18 hrs. The
reaction was allowed to cool the solvent was renoved under reduced

..t OA 0 m) and wat 100 nL dded. The EtOAc |
bas w3 O LDABEER 5,200 W) 3-8t o B By s (i 41D, 8rBdmand  sof vent

was rentgﬁﬁdz_ r ure to produce a white solid (374 ng). This
solid was feg?ggﬁﬂﬂ?ﬁlﬁﬁﬁgo m.) and mtol ual dehyde (157 15 ngy, 1.31
mol ) was adddB.(ESDenwodéits (M+EDs heated to reflux for 4 hrs then allowed °

to cool. Solvent was removed under reduced pressure then Et QAc (100 ni) and
water (100 nlL) were added. The Et OAc | ayer was washed with water (3x100

)5 drsahAvee. MS0iof bt E6RBHMATSk: 30 BvSRedAS H RBKES Hnger T educed
Pr essUr &y o biglin GTHYCT00 QST VS PUAT LT EC T 81 b GROED o T

chr omat agr aphy, —er utt ng w t afe—to produce the pure
desired product as a yellow solid (313 ng, 53 %9. 1H NWR (DVSO-d6) S (ppm
2.26 (s, 3H) ReacHibu 6fa mBltlre of- $RckIBYo- i3~ ~dill k- idin20 (d,
+J=6.9 szz_’ 7. 3_3?(t, Ja:6. 9 I’?Iz)%g%?}o?épzﬂﬁ()%(ﬁ%%f?o%g% ]s 1 (ﬁn 8. 35- 8. 38
(m 2H) 4-3lp-2san¢.end {@chlave 6 [2opyridin3-yBag)-SthoryHyrimidh-Eyfauhine24.

Prepar ati@n of, d.24: 3-.net hyl -benzvl i dene) - N - (2-phenyl -

6- Sﬁl onﬂ?%ﬁbﬁﬁ%@@%ﬁ d%’sh(“ﬁﬂlw &Pﬁ?ﬁ%@%ﬂﬁ%rﬂ?&%&)’a&ypr epared in
a sim | @xaifpe4. as described in Exanple 23. 30 1H NMR (DMSO-d6) 8 2.36 (s,
3H), 2.76 (s, 411), 4.07 (s, 4H), 6.36 (s, 1H), 7.19 (d, J=8.1 Hz), 7.32
(t,.=8.1 Hz) Purification by flgsh chsodnatograpBy and rectysialiizagion Sodiethenypentaidp, 11. 02

(s, 1H 'ga\3ré10§0go gnsrlﬁou%(c)l(ﬁ% M5 (ESI ) mz 389. 1.

'H NMR (300 MHz, CDCL), 8 (ppm): 8.36 (br s, 15), 8.24 (m, 1H), 7.85 (m,
15 1H), 7.70 (brs, 1H), 7.26-7.14 (m, 4H), 6.78 (brs, 1H), 5.42 (s, 1H), 4.68 (t, 2H,
J=5.1), 431 (, 2H, J=5.1), 3.70 (m, 4H), 3.54 (m, 4H), 2.35(s, 3H0), and 2.18 (s, 3HD).
MS (ESI): mv/z 461.5 (M+H), |

Example 27. Preparation of Compound 27: 3-{4-[N’-(3-Methvl-benzvlidene)-
20 hydrazino}-6-morpholin-4-yl-pyrimidin-2-v1}-propionic acid ethvl ester

Compound 27 was prepared in a similar manner as described in Example 1.
"H NMR (300 MHz, CDCls), § (ppm): 8.22 (s, 1H); 7.69(s, 1H); 8.07 (s, 1H);
747 (m, 2H); 7.28 (t, J=7.5 Hz, 1H); 7.17 (d, J=7.5 Hz, 1H); 6.23(s, 1H); 4.13 (9, J
25 = 7.2 Hz, 2H); 3.78-3.81 (m, 4H); 3.62-3.65 (m, 4H); 2.98 (t, /= 7.2 Hz, 2H); 2.77 (t,
J=1.2Hz, 2H); 2.39 (s, 3H); and 1.24 (t, J= 7.2 Hz, 3H). - '
MS (ESI): m/z 398.2 (M+H).

, Example 28. aration of Compound 28: N-(3-Methvl-b lidene)-N’-{6-
a0 . R T ;

“To a solution of 4-[6-chloro-2-(2-pyridin-2-yl-ethoxy)-pyrimidin-4-yl]-
morpholine (1.61 g, 5.0 mmol) in CH,Cl; (40 ml) was added methanol (10 fnl)
followed by the addition of MCPBA (70%, 1.43 g, 5.8 mmol) in one portion. The

36




Exanpl e 25. Preparation of Conpound 25: (2 3-Dinethvl-IHindol e-5-yfl-{6-
nor phol i n-4-v1-2-[2-(pyridin-3-yl xxy)-ethoxy]-pvrim di n- -vlgb %ﬁbge 5 To a
solution of 2-(pyridin-3-yloxy)-ethanol (3.48 g, 25 rrm)l

anhydrous THE at room tenperature under the N2, 2, 4, 6-trichloro
pyrimdine (4.56 g, 25 nmmol) was added followed by portionw se addition of
NaH (60% suspension in oil, 1.1g, 27. S mol). After 30 mn of stirring
readti on was quenched wi.th wat er, 10 water |ayer tracte h. Et OAc,

conbi ned™BFYANPEIYE MFE stred QTR 3 TORMYPRIREraiite) ga

Purifica aQtSJ? rhﬂ.ggp '

di chl or o%?%é%%dﬁ%{%ne nmet hano %qﬁédﬂ%%a&%‘@a@? (%%i)etgelrl]ﬁ?tolf anic ;f)hase _

4, 6- di chias separatednerasliedGvith tOfGgueshs NaxS;0;3 (40 mL) and brine (40 mL) and

[ 2- (pyr| - et hoxy] - pyri 'di nes 3.,72 atio :
2 Y i s G i e S by rasr P o tnvere PR opiet b (ocipig- T
20 of N Eﬁgﬁtﬂj ¢ LY o I d by

2, 3%1(51 me%ﬁzﬁgk? no |2Ag% P?h] g{@)fé%n%?ﬂ;\o dﬁé m iétsfjorhtei v%/afwreefl uxed
for 1 hog,rSﬁ’Bé) vent was rem)ved under reduced pressure and reaction mxture

dh ohi of omet ﬁinﬁ%@ﬁ@ﬂ&ﬁ&i&f@&%i@% (7o TEDY btk 77:38 (m, 11D
{6-chl ore)g-1 % ds 2 lgs?mgomi (EVROBYIHR 703 G5 fml4l); 3.3 58(nd, 2- 07 9,
399 . An m xt ur -
S T o

7 Hip 3 SRtlen g il on of
(6 ntar alaffm 540 s Dby ) St (29 Be10 (.07 g
5. 05 rrrmggl and rrguphoPl ne s ? BP} 4-di oxanhe was heated
at 110 Odnml)méﬂlmbﬂS@@luxdmmmMm@dcmm&ha@mm@hmmwse and

i el or ol s ARG R4 ARebit v copl5a fovpcharr PR ENpORmISd (2 g, sov
11 5) . 8 e B e B o B e oy 411
6 98( dd, then Ha0(18 nef) was ﬁdazl) The x@sﬁﬂt(nglg‘pmml&y was collected by filiration and
washed with water (until the pH was neutral). {6-Morpholin-4-yl-2-[2-(1-oxy-
pyridin-2-yl)-ethoxyl-pyrimidin-4-y1}-hydrazine (1.02 g) has been obtained in 76.7%
yield. | .
'H-NMR (DMSO-ds) (ppm), J (Hz): 8.25 (bs, 1H); 7.66(s, 1H); 7.44-7.41 (m,
20 1H); 7.33-7.25 (m, 2H); 5.59 (s, 1H); 4.46 (t, /~6.0, 2H); 3.64-3.61 (m, 4H); 3.41-
3.38 (m, 4); and 3.17 (t, J=6., 25). | |
To a solution {6-morpholin-4-yl-2-[2-(1-oxy-pyridin-2-yl)-ethoxy]-pyrimidin-
4-yl}-hydrazine (820 mg, 2.46 mmol) and m-tolualdehyde (97%, 320 mg, 2.58 mmol)
in methanol (7 mL) acetic acid (2 drops) was added. The reaction mixture was heated

25 under reflux for 15 min. Upon cooling to room temperature, a precipitating has been
formed, and the solid was collected by filtration, washed with little amount of
methanol and Et,0, and dried to afford 950 mg (89%) of N-(3-Methyl-benzylidene)-
N’-{6-morpholin-4-y1-2-[2-(1-oxy-pyridin-2-yl)-ethoxy]-pyrimidin-4-yi} -hydrazine
as a white solid (m.p. 187-188°C). ‘ |

30 "H NMR (300 MHz, CDCls), 8 (ppm): 10.86 (s, 1H); 8.28-8.26 (m, 1H); 7.98
(s, 1H); 7.50-7.43 (m, 3H); 7.33-7.26 (m, 3H); 7.17 (d, /=7.8 Hz, 1H); 6.05 (s, 1H);
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35 30 August 2006 5.36 (s, 1H), 4.65 (t, 2H, .=5.1 Hz), 4.34 (t, 21-L
.=5.1 Hz), 3.66 (m 411), 3.42 (m 41-1), 2.37(s, 311), % 2.23 é% 3H).
Ms (ESI): mz 461.5 (MtH). 5 Exanpl e 26. Preparatlon of %ﬁ‘éﬁﬁ 09% -
(2.3-Dinethyl -1 Hindol e-5-yl){4

mor phol i n-4-yl -6-[ 2- (pyridin-3-yl oxy- et hoxyl -pyrimdin-2-yl}-amne

Reaction of a m xture of {4-chloro-6-[2-(pyridin-3-yloxy)-ethoxy]-pyrimdin
4””‘""9;,5‘32?%

{2-chl o H=4-ByH% aF D 3083 S M. 403 §4-3p3 (e D3 21 {4, Y =6 BED; 10 (2. 5,
47% a”da? %% %”H)’L mm 1) with norpholine was carried out as described in
Exanpl e 24. Cation by flash chronmat ography and recrystal lization-from
et her - pent an&SM8waled.far Q,:BhNeORp43al ; Pound:H5SMIRM-898) ' MHz, CDC13), S (ppn):
8.36 (br s, 111), 8.24 (m 1H), 7.85 (m 15 111), 7.70 (brs,1H), 7.26-7.14
(m 4H), -6.78 (brs,1H), 5.42 (s 111), 4.68 (t, 2H, J 5 1) 4.31 (t, 211,
=5 1) . Jexhhritd9 “Phepardtiof of & : Mathyt-b ne$t V- M
(ESL): H0)-5 Y T b lin 2.

3- {4] N ~USFWettyr-penzvi raene) - 20
hvdr azi no -6 nmor phol i n-4-yl -pvrimdin-2-vll-propionic acid ethyl ester

Conmpound  R7 was pared jn a simlar mamer as fdescribed in Exanple 1. 'H
“NMVR (30 _éﬁjﬁp)i\% g 22 7 | 07 wg8s - 1H) ;
7.47 (i M2H) 5 aliond@o T/ 7.5 Hz, 1&); 7 ( 111) 6. 23(s,
1H; 4.13 (gq, J 25 = 7.2 Hz, 2H); 3. :81 (m 411) 3. 2365(m 4H) ;

2.98 (t, J=7.2 Hz, 2H); 2.77 (t, J= Hz, 211); 2.39 and 1.24
(t, J= 7.2 Hz, 3H."M5 (ESI): m z 398. MrH) . Exanpl e g Preparatlon of
Conpound 28: N-(3-Methyl -benzylidene) -\ -{6 30 norpholin-4-yl-2-[2-(1-o0xy
pyridin-2-yl)-ethoxy] _ pyrimdin-4-vl}-tiydrazine To a solution of

4-[ 6-chl oro-2-(2-pyridin-2-yl-ethoxy)-pyrimdin-4-ylj norpholine (1.61 g,

5.0 mml) i RCL2 (40 mg was added nethanol (10 m) followed by the
(70% 1 5 8 LN T/e portion. The 36
N =

addi ti on of
10 As shown in the scheme above, 1-(hydroxy-ethyl)-1H-pyridin-2-one (1.5 g, .
10.7 mmol) was coupled with 4-(2,6-dichloropyrimidin-4-yl)-morpholine in the
_presence of sodium hydride in DMF. After addition of water, precipitate was filtered
-out, washed with water, and dried to afford almost a desired regioisomer (1.7 g, 47%).

The obtained regioisomer was refluxed with 3.5 equivalents of hydrazine in dioxane.
15 Water was added to the reaction mixture, and precipitate was formed. The precipitate
was collected by filtration, washed 3 times with water, and dried to give a hydrazine
-derivative (1.7 g, 85%). Condensation with m-tolyl aldehyde afforded title compound
@2.1g, 95%). |
_ "H NMR (DMSO-dg): 6 10.90 (s, 1H), 7.98 (s, 1H), 7.62 (dd, J= 6.8, 2.1Hz,
20 1H), 7.49 (d, J =7.5 Hz, 1H), 7.48 (s, 1H), 7.41 (id, /= 7.8, 2.1 Hz, 1H), 729, J=
7.5 Hz, 1H), 7.17 (d, J= 7.8 Hz, 1H), 6.39 (d, /= 9.3 Hz, 1H), 6.20 (t, /=62 Hz,
1H), 6.05 (s, 1H), 4.43 (t, J=5.1 Hz, 2H),4.22 (t, J= 5.2 Hz, 2H), 3.66 (m, 4H), 3.52
(m, 41), 2.34 (s, 3H).
- ESMS calcd for CyHagNsOsx 434.21; Found: 457.2 (M+23)™.
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30 August 2006 reaction mxture was stirred overni ght at room tenperature,
affording a clear solution. The solution was cast into saturated aqueous
NaHCC8 (35 nl) then the organic phase was separated, wasB@4ugritg0ddo,
aqueous Na2S203 (40 nmL) and brine (40 nmL), and . dried (Na2SO™4), filtered
and evaporated in vacuo to give a pure product, 4-{6-chloro 5
2-[2-(1-oxy-pyridin-2-yl)-ethoxy]-pyrimdin-4-yl}-norpholine as a white
sol id, (1.46 g, 86.7%. 1H NWR (CDC13) (ppm, J (Hz): 8.25-8.23 (m 111);
7.41-7.7.38 (m 111); 7.20-7.16 (m 2H); 6.14 (s, 111); 4.71 (t,.F=6.0,
211); 3. Eza@pmoc PrephbdtionfEomiodati 30: NA3Sddo Bttty Bdek) [6-hafplbliz11) . 10
Anhydroua, 00845 ﬁqu Hogamdded to a solution of 4-{6-
chl oro- 2-T2- -oxy pyridi n-2Z2-y oxXy[-pyrtmdin-4-yl})-norpholine (1.35
g, 4.0 mml) in dioxane (15 n1) under the nitrogen protection. The .

obt & ned m xt Qompoand 30eat erepated Hoa 300G fnmner 43 deddribed ih Exwaple@9ol ed down,
t he sol vent was_evaporat e vacuo_until the white solid began to

brec pitate (18 NMRIDMS Gt s Tl Sisbsd, Jor s B 1BR: 008 BB 1) was

added. T t Sy L | washed
W th et 40 (GritDy TTRZPIEA BENER 34 1B STRIRC R, Yo IR GBI A0E -

pyri di n- IHyltg.Sfe(thb*ﬁ]GHx,rZ}m Bi66 (v, ;IH) 3:531(1%2411)93 (14(02?6[3%21)5}3% ob'E ai ned

-in 76.7% yie J 5 s, 111); 7.66(s,
111) e E%N{Sn?al% %ﬁ@éﬁ@@w@w 49 (s, 111): 4.46 (t,

J--£0,21-1); 3.64-3.61 (m 411); 3.41- 3:38 (m 4) and 3.17 (t, .=6.,

'211). To a solution_ N _

{ 6- nor phBkample-311 PreffaPatioh-ofXGommonind Bib: F-($4fuoet-benzylidene)-NH[6H n-

4-yl } - hy gosptiolia-4-R0-(Ipyridindb yhethbyy) pyeinitaicl-vAlldehyie (97% 320 ng, 2.58

mmol) in nethanol (7 nmL) acetic acid (2 drops) was added. The reaction

m xture was heated 25 under reflux for 15 mn. on cooling to room
tenperature, &oppeungdl aas prepheed lbeenml&ir(maﬂmgras thed in Giximdpled. col | ect ed

Dy fditrat 583‘%3@83%“‘%@%@ ton@tﬁmgﬁgﬁagghg’fﬁg:\}}ﬁng oE2qmand dri ed

{6 nor phalmentdd 7 7.8; ][_QH(zliH)(WﬂY(btcﬂUTkQE)Hﬁéim oY 4D YR, A 733y I}
-hydra2| ne as a white soli (m
=17.2 Hz, 1H), 724(dd,.)T 7.6, 52Hz 1H),720(brtJ 7.8 Hz, 1H); 6.11 (s, 1H),
4.54 (t, J= 6.8 Hz, 2H), 3.65 (m, 4H), 3.54 (m, 4H), 3.14 (1, /= 6.7 Hz, 2H).

ESMS caled for CasHusFNGOs: 422.19; Found: 445.2 (M+23)".

20
Example 32. Preparatlon of Compound 32: N { 3-chloro-benzvhdene)-N -[6-

Compound 32 was prepared in a similar manner as described in Example 29.
25 ‘ 'H NMR (DMSO-dg): 6 11.00 (s, 1H), 8.51 (d, J=4.5 Hz, 1H), 8.00 (s, LH),
- 7.74-7.70 (m, 2H), 7.65 (d, J= 6.6 Hz, 1H), 7.45-7.41 (m, 2H), 7.33 (d, /=7.8 Hz,
1H), 7.24 (dd, J= 7.8, 4.8 Hz, 1H), 6.09 (s, 1H), 4.54 (t, /= 6.6 Hz, 2H), 3.66 (m,
4H), 3.54 (m, 4H), 3.14 (t, J= 6.6 Hz, 2H).
ESMS caled for CHy3CINGO,: 438.16; Found: 461.2 (M+23)".
30

Example 33. Preparation of Compound 33; N—(3-bromo—beg zylidene)-N"-[6-
i -hvdrazine

Compound 33 was prepared in a similar manner as described in Exampte 29.
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30 1H NVR (300 MHz, CDC13), S (ppm): 10.86 (s, 111); 8.28-8.26 (in, 111);
7.98 (s, 111); 7.50-7.43 (m 311); 7.33-7.26 (m 311); 7,17 (d, J=7.8 Hz,
111); 6.05 (s, 11-1): 37 30 August 2006 4.53 (t, J=6. 33{uAugysiP00& g3 3 64
(m 4H); 3.54-3.50 (m 4H); 3.21 (t, J=6.3, 211); and 2.33 (s, 311). ESMS
caled for C23H26N6C3: 434. 21; Found:. 457.2 (M+Na)+. 5 Exanpl e 29.
Preparation of Conpound 29: 1-(2-{4-TN -(3-Methyl - benzyl | dene).-

hyd i nol - | i.n- i m di I d
o 22 TR LR NMR iadendor D 88,6l e - 42@% T GREE akun n the
h I I
coupl o TR DGR B THE A PR BN 58 (= h e, 70 ) e of
oot “I“,a“”“’ bt @“ﬂmﬂé‘“d"“ﬂ*”ﬁ”;%“m"i‘? Tt Qﬁmﬁ“e“?%é“?‘? Loisomer
ut , S S Si i 0i S
BE R L e%‘&laﬁslér(br’wﬁéﬂ%iﬂhxed ST 55 eautvarent s
of gydra2| ne g ornegsrcl%iﬁ N y@@ﬂdﬁg&ég%?@gﬁgg% on m xture, and

preci pitate was |tafe was Co y filtration,
washed 3 tinmes with water, and dried to give a hydrazine derivative (1.7
g, 859%. Cone yde afforded title gconpound (2.1
9. 95%. .ug‘ gt ¥5op _,0_ Q.00 ,1‘2 A-pyrid B2-Yldd, J= 6. 8,
2. 1Hz, £ L A9~y -Iryera RE ge a4 i3 E3ler 7. 41 (td, J—78,
2.1 He, 1H), 7.29-(t, J—75Hz 1I—I) 71‘7(d J= 7.8 Hz, 1I—I) 6.39 (d, J=

9. ,111)62 t,, J= 6.2 ‘6. 05 J—51Hz
"Egél\/osélcglzcc(jt f o?l{m?;g%zwa%?;arg 0 aﬁﬂ)"m‘% %EGSCP#;AHI#" Iéggu ust 2006
Exanpl e 30. Prepar ag?%ﬂéﬁ 121(])Ouondg Hgﬂss‘i?ao’%sowﬁg%nlzy 3gnszq}12\f )
=( 6- nor phdf (sa1H), 8.06 (d, /= 8. 1Hz 1H), 7.93 (d, J= 6.6 Hz, 1H), 773(t,J' 76Hz
1H), 7.57 (t, /= 8.0 Hz, 1H), 7.34 (d, /= 7.8 Hz, 1H), 7.24 (dd, /= 6.0, 4.5 Hz, 1H),
6.07 (s, 1H), 4.55 (t, /= 6.4 Hz, 2H), 3.88 (s, 3H), 3.68 (m, 4H), 3.53 (m, 4H), 3.15 (t,
| 15 J=06.6 Hz, 2H).

ESMS caled for CpqHNgOa: 462.20; Found: 463.3(M+1)".

Example 35. Preparation of Compound 35; 1-{2-{4-[N’-(3-Todo-benzvlidene)-
hydrazino]-6-morpholin-4-yl-pyrimidin-2-yloxy} -ethyl)- 7 H-pvridin-2-one .

20
Compound 35 was prepared in a similar manner as described in Example 29.
"H NMR (DMSO-dg): & 11.02 (s, 1H), 8.00 (s, 1H), 7.93 s, 1H), 7.75-7.69 (m,
2H), 7.61 (dd, /= 7.0, 1.8 Hz, 1H), 7.41 (td, /= 7.9, 2.1 Hz, 1H), 7.20 (t, J= 8.0 Hz,
1H), 6.38 (d, /= 8.4 Hz, 1H), 6.19 (t, J=6.7 Hz, 1H), 6.06 (s, 1H), 443 (t, J=5.3
25 Hz, 2H), 4.22 (t, J= 5.3 Hz, 2H), 3.66 (m, 4H), 3.53 (m, 4H), 3.14 (1, J=6.6 Hz, 2H).
| ESMS calcd for CaHa3INGOs: 546.09; Found: 569.2 (M+23)*.

Example 36. Preparation of Compound 36: 3-{{6-Morpholin-4-yl-2-(2-pyridin-2-vyl-
ethoxy)-pyrimidin-4-vi]-hydrazonomethyl}-benzoic acid N-methyl amide

30
Compound 36 was prepared in a similar maaner as described in Example 29.
"H NMR (DMSO-dg): 6 11.00 (s, 1H), 8.6 (s, 1H), 8.41 (d, /= 5.4 Hz, 1H),
8.12 (s, 1H), 8.11 (s, 1H), 8.0 (d, /= 8.1 Hz, 1H), 7.83 (d, J= 6.8 Hz, 1H), 7.73 (t,J =
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4- vI 2-(2-pyridin-2- 1~y)-pyrimdin-4- |~ydrazine 5 Conpound 30 was
prepared in a simlar manner as described in Exanple 29. _iH NI\/R(SDIVBOdG)
S 10.97(s, I1i), 8.51 (d, J= 4.5 Hz, 1H), 8.00 (s,-1H), 39A5eut000171)
7.78-7.70 (m 311), 7.34 (d, J=7.8 Hz, 1H), 7.26-7.18 (m 2H), 6.08 (s,
1H), 4.55 (t, J= 6.6 Hz, 2H), 3.66 (m 411), 3.53 (m 411), 3.14 (t, J= 6.6
Hz, 2H). ESMScal cd for C22H231 N602: 530.09; Found: 531.1 (M+l)+. 10

Exanpl e 31. Preparation of Conpound 31: N-(3-fluoro-6enzviidene)N -r6-
mor phol i h2 &y LHY-1.37 6ercﬁ(hHZ%8tW =gy& Hei Hih 73445 8Pe%P ne

Conmpound e S bed Ex I 29. 15
IH NVR ?B%égyaé)(’? s 1h; QSR‘Q‘} ﬁ%ﬁwﬁw SC“ (1311|)n 8. grlrp(g 111),

7.72 (td, J= BSKiS c:hlcﬁﬁf-cz‘&ﬂ);N'fdg 981. QW&de%le@«[#Na)*J M 7.51-7.40 (m. 2H),

7.33 (d, J = 7.2 Hz, 7.24 (dd, J= 7.6, 2 Hz, 111), 7.20 (brt, .J= 7.8
Hz, 11-1); 6. ll(s 111) 4, 54 (t, J=6.8 Hz 2H) 3.65 (m 4H), 3.54 (m
4 . g ING2.- 2519, Found:

| or o- bent

rmrpholln 4-yl| -2-(2- pyr|d|n 2-vl -ethoxv)-pvrimdin-4-yl|-hydrazi ne

HR (oveo GRpBoBREST gt prefpyh s GinilR i es MERTI BRI Ty

7.74-7. 70 (ml}zm 1\&50 {dd): 531086 (8, 1), 851G, J #.345H7, u{),S:ﬁﬁ(szﬂiﬂ),? 33 (d

st gt v 5 T3 i a0 o 9 e @ o315 | s
cal ed b, E2AITARG: (301695 0097 aheh AMATEI 6530, Bz 33.

Pr epar ati on br ono- i dené [ 6- norphol | n 4-

1y 2- (2d1d yrqsismzzlzgﬂ) %661(111,\/4Hp3r58r(nd4H)zB»1/4(t-.ﬁytﬁr%ﬂz,rﬁlporrpound 33 was
PrepAred Y AR L LA, A Boshd o ESRLS. 2% 90 20 At 2006

15 Compounds 38-41 were prepared by the following method.
A-Carbamimidoyl-butiric acid ethyl ester hydrochloride was prepared
following a procedure starting from 4-cyanobutyrate (6.49 g, 43.9 mmol) and coupled _
with diethyl malonate in the presence of sodium ethylate to afford desired
dihydroxypyrimidine (1.27g, 15%). Treaiment of the dihydroxypyrimidine with
20 phosphorus oxychloride gave dichloro-derivative (0.88 g, 60%), which was converted
into morpholine derivative (0.89 g, 85%) after reacting with DIPEA and morpholine
in THE. The dichloro-derivative was refluxed in dioxane with 4 equivalents of
hydrazine to afford a hydrazine derivative (0.52 g, 59%) that was condensed with m-
tolyl aldehyde to obtain hydrazone (0.61 g, 88%). The hydrazone was hydrolyzed
25 with KOH in methanol to yield an acid: 4-{4-[N"-(3-Methyl-benzylidene)-hydrazino]- |
6-morpholin-4-yl-pyrimidin-2-yl}-butyric acid (0.47 g, 82%).
To a solution of the acid, EDC, DMAP, and an appropriate amine in DMF
were added. The obtained reaction mixture was stirred overnight at room
temperature, and was distributed between dichloromethane and water layers. The
30 dichloromethane layer was washed two times with water, brine, and dried. The
obtained amide (70-80% yield) was isolated by coluuom chromatography.
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'"H NVR (DMBO-d6): 8 10.99 (s, 111), 8.51 (d, J= 4.2 Hz, 7.98 (s, I11),
7.86 (s, 1H), 7.72 (t, J=8.5 Hz, 1H), 7.71 (d, J=8.1 4 (d, J=
7.5 Hz, 11-1), 7.38-7.32 (m 2H), 7.24 (dd, J= 7.2, 4. E%MUE%#O .09 (s,
111), 4.54 (t, J=6.6 Hz, 2H), 3.66 (m 4H), 353(m 4H), 3.14 (t, J=6.6
Hz, 2H). . 5 ESM5 cal cd for C22H23BrN6O2: 482. 11; Found: 505. 10 ( M+23) +.
Exanpl e 34. Preparatlon of Corrpound 34:

3-{[ 6- l\/brohol|n 4- yI

. ! rECHYE- ester 10
bezylid; ) yeelman: 3 i4-v vdar-2-64 ptyearnided i n Exanpl e 29.
"H NWVR ( DMSO- d6) S 11 00 (S 111) 8. 51 (d J= 5 4 Hz, 111), 8.12 (s, -

Li 1) 810 ol ol A fas tis Saot 5 @ Thou T o i, iS55 1,“> T
53 SMmITIP @, rar dig ] 6 b (s B0 10 Gnlhl), S0 Y, A7 B T 2 o

caI cd f a2 H242890 BA0A(y, 4627.2Hz, BHLIAGT (103= BQI‘I‘Eﬂ,ﬂﬂ) E300m) 4H333. 13R’qe,par at i on

(r)];d?gglpo ngé%ff?eﬂéﬂ 11%?£1JWF;%§Z?%§E? i({ugf’ﬁ}ﬁz éI'QyI ) -1 Hpyridin-2-one 20
R ( oveo it ??f@"’%i“?‘sm?{%?"s"% 8‘3&5@“3?%0%@3??2 Ty, 7 75-7. 60

(m 2H), 761(dd J=-7.0, 1.8 Hz, 7.41 (td, J= 7.9, 2.1 Hz, 111),
720(t ; t,. J= 6.7 Hz, 11D,
66‘6(&X 4o CREtE S0 ANPAI St S LB ARG 2H), 3,66 (m
411), 3hyare §4nd B-23Vhz : ttan-1€22H2 31 N603:
546. 09; QEQund 569 2 (N%23)+ Exanple 36 Preparatlon of Cbnpound

36. 3-{[ 6- Mor phol i n-4-yl -2-(2-pyridin-2-yl-

Compound 36 WA BE{EDERNEE 26 BReiTFh Y 2t i dR8ot delee b ali R e 20
o ié.g'NR @@}rsmga J§7381HPQ}f)562 ¢ éH?J:#jsdén A, ; 36%(%%6@@ 6‘(ij44|'§ Hill)
111), 7}1&32@ ZGE(ML(D 74Hz 2H) 242-2 34 (m, 8H), 230 (s, 3H), 2.11 (qv,J 7.5

Hz, 2H).

ESMS caled for CasHasN;0,: 465.29; Found: 466.30 (M+1)*.

20 Example 40. Preparation of Compound 40: 4-{4-[N°-(3-Methvi-b lidene)-
hydrazinol-6-morpholin-4-yl-pyrmidin-2-v1} -N-pyridin-4-yvimethyl-butyramide

' NMR (CDCh): 5 8.59 (brs, 1H), 7.92 (s, 1H), 7.60 (m, 2H), 7.37 (m, 2H),
7.22-7.11 (m, 4H), 7.00 (m, 1H), 6.15 (s, 1H), 4.36 (d, J=5.7 Hz, 2H), 3.68 (m, 4H),
25 3.53 (m, 4H), 2.62 (t, J=7.4 Hz, 2H), 2.31 (s, 3H), 2.25 (t, J = 6.9 Hz, 2H), 2.05 (qv,
J=6.8 Hz, 2H).
ESMS caled for CogHyN;Oy: 473.25; Found: 474.30 (M1,

_ Example 41. Preparation of Comnound 41:4-4. 4-I'N (. 3~Methv1-benzvhdene)-
30 hydrazinol-6-morpholin-4-v}-pyri

'H NMR (CDCl): 6 9.43 (s, 1H), 8.68 (brs, 1H), 8.43 (4, J= 4.8 Hz, 2H), 7.75
(s, 16D, 7.51 (d, J= 5.4 Hz, 2H), 7.44 (m, 2H), 7.27 (t, J=7.2 Hz, 1H),7.16 (d, J=
6.9 Hz, 1H), 6.23 (s, 1H), 3.77 (m, 4H), 3.64 (m, 4H), 2.72 (t, J= 6.9Hz, 2H), 2.46 (t,
3 J=6.9Hz, 2H),2:37 (s, 3H),, 2.15 (qv, J= 6.9 Hz, 2H).
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30 August 2006 7.2 Hz, 1H), 7.57 (t, J= 8.0 Hz, 111), 7.34 (d, J= 7.8 Hz,
111), 7.34 (dd, J= 6.0, 4.5 Hz, 111), 6.07 (s, 1H), 4.55 (t, J= 6,4 Hz,
2H), 3.5-3.0 (m 7H). ESMB cal cd for C24H27N703: 461.2: 38&9&9“2086

485. 1(M+Na) +. 5 Exanple 37. Preparation of Conpound 37: (3-{f

6- Mornhol i n-4-yl -2-(2-p3ridin-2-yl- _

et hoxy) : pvri m di n-4-yl | - hydrazononet hyl } - phenyD- net hanol  Conpound 37 was

prepared in a sim|ar nper, . as. ibed. i 29. 'H NWR (DVBO- d6):
S 10. 86 (s, ﬁ%&ggifglfﬂggﬁeﬁﬁ&gg@,ﬂ:i%ﬂ‘?- ‘J&.Ogg’aé{gjfﬁh- 1), 10 7.73 (td, J=
7.8 and 1.8 Hz, 1H), 7.39 (m 211), 7.39-7.32 (m 3H), 7.24 (dd, J= 6.3
and 4.8 Hz, 111), 6.06 (s, 11-1), 5.25 (t, J=5.7 Hz, 1H), 4.54 (t, J=6.8
Hz, 2H)Exniple 42.dn Wtro@sdaydtz, 211), 3.66 (m 411), 3.53 (m 411), 3.14 (t,
J=6.9 Hz, 2 . ESM3 clcd for C23H26N603: 434 . 49:. Found: 435.2 (M+l).+. 15
Conpounds 38?1@@%-2@&? rAGULPERECP B Bm@w%ﬂfﬁ from

4- Car barg:p; i jollaC i idaYHPS S Pirt BB Rk ed

fol I ow rr%dmalg%)r{é&:Q%%er(gla’stcgg’t#lﬁgfp%%%&%%anggutg’yr(gte (6.49 5%623 9 mvol ) and
coupl ed obwditidil floratSigrna (S Howis,MO). Huenapraed armase odcombiiantifhwérate to afford
-.desired dihydroxypyrimdine (1.27g, 15% . Treatnent_of the

di hydr opyshaped RS agrrpes Mumbsion cHemRanY, 2R G deri vat i ve
~(0.88 g, en AWMU converted into norpholine derivative (0.89:g,

85% af t%l?gﬁ%%wggg%ﬂt%@ DI PEA and norpholine in THE The

di chl or o- der i Nahdw B Viaco As3ty. Uethah BBMO »aneisulatdd by ceqtrifugdtien usingf
"hydrazine to_afford a hydrazine_derjvatiye (0,52 g, ,599 at..was condensed
wi 116 m Hiepll PaquedBRgraaciaBigisch, qpl?f?ii‘v gygcxp@)@gdggep&edg%ﬁ’l\ﬂ%ﬂghwdr azone was
hydr ol y ] : ol gieéah)as@ i | i

4-{4- NZSﬁ?%l% ﬁ)g%g P“glgr_lbz{/ :i}?t ene) - ydgpag%ﬁhg?qjum%%ﬂm’ and 100 pg/mL.

6- nor phatdeptofayein: (BBMU were patyd jo-velisyofia®6awelliplate &' agppedidigion ab5a sol ution

of the aci.d, EDC, DVAP, and an appropriate_amne . in DNF were added. The
_obt ai ned O eelywelh awlprimed %d%m&f”%vgpﬁ) w22 al}do‘@ﬁ%“l%t@i&r ature, and

ai ani or GRS oG AR TR B B BEidie Sade o o
126\5 obtgh 020.0895).04 tedtPyBRfanE ebeponiSwissdissdlved iRDMOOUERE &dsdfat ogr aphy.
' wells of the 96-well plate. The final DMSO concentration was adjusted to 0.25% in
all cultures, including the compound-free control. Human THP-1 cells were plated in .
wells, primed by adding TFNy (100 U/mL) for 22 h and stimulated by adding SAC .
(0.025%) in the presence of different concentrations of the pyrimidine compound.

20 Cell-free supernatants were taken 18 h later for measurement of cytokines. Cell
viability was assessed using the bioreduction of MTS. Cell survival was estimated by
- determining the ratio of the absorbance in compound-treated groups versus
compound-free control. |
The supematant was assayed for the amount of TL-12p40, IL-12p70, or IL-10
| 25 by using a sandwich ELISA. with anti-human antibodies, i.e., 2 Human IL-12 p40
ELISA kit from R&D Systems (Berkeley, CA), and a Human IL-12 p70 or IL-10
ELISA kit from Endogen (Cambridge, MA). Assays were based on the
manufacturer’s instructions. _ ,
Murine In Vitro Assay. Balb/c mice (Taconic, Germantown, NY) were
30 immunized with Mycobacterium tuberculosis H37Ra (Difco, Detroit, MI). The
' splenocytes were harvested 5 days and prepared in RPMI medium suppleménted with
10% FCS and antibiofics in a flat bottom 96-well plate with 1 x 10° cells/well. The
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- Preparation of Conpo
hydra2| nol - GTHanpiioglnaﬂ-abnyineppfpyde wmedestedﬂexyhmmamw but yram de

30 August 2006 Exanple 38. Preparation of Conpound 38:

N.N-Di et hyl - 4{4-j N'- (3- et hyl

benzyl i dene) - hydr azi nol - 6- nor phol i n-4-yl - pyri m di n- 2- yl}301§t}{g§}‘?tzgﬂp@e

NMR (CDC13): S 8.38 (brs, 1H), 7.71 (s, 111), 7.47 (m 2H), 31726(m
52H), 7.17 (d, J= 7.5 Hz, 1H), 6.24 (s, 111), 3.78 (m 4H), 3. 66 (m
41-1), 3.37 (q, J= 7.2 Hz, 2H), 330(q J-72Hz 211)2167(t J=17.4
Hz, 2H), 2.39 (m 4 213(qv J= t, J= 7.4 Hz, 3H),
1.11 (t splemocytes vere stmgwsdmﬂh@opmnmw meo L)7nd 84Gnd: 439..30

£1|_VI{+ 4112 ErN (& g%%ﬁ% }?53@9 ttfle Fregefncecgpg fest’ goép?ound Celi-free

hydr azi %@&e&am%ﬁ%hﬂeﬁzlhiﬁ%ﬂ%ﬁea‘éﬁﬁeﬂm{ © preparati
pi uerazin-1-yl)-butan-1- one 'H NVR (CDC13): 8 36(b 111), 771(s

M 7. 4@f compoumnd)and thg assesspgnt of ceﬂmtgnmyq:re 'baIIlbd(O@lt aSJ&BSmlﬁdlﬂbOVQH) 6. 25

v Mﬁlﬂse?%(l??’@%lmf%%d%%&r%%%mé upiis Bl A 50 Sty 0T

ESVS cal o &rac%ﬁhﬁg%gﬁ%mfﬁacﬁﬁer{ 6.30 (Mrl)+. 20 Exanpl e 40.

nd 40: 4 - benzvli dene) -

oy 7 B o T calls Uheoegay sof go%ﬂﬁ%witsc%o@ 16 Welpet 3 5 4 b

211) 3,268k B < 4L 25353(m AH), 2.62 (t,. Jd= 7.4 Hz, 211), 231(5
3H), 2.25 (t. J= 6.9 Hz, 2H), 2.05 (qv, J= 6.8 Hz, 2H). ESVS caled for .

T C26M3INTCR: 473 25; “Found: 474.30 (Mr1) +. Exanpl e 41. Preparation of

Conpoun [ thyl - benzyl i dene) -
hydr azi & §EA¢3('4T 1N_»o£s<_v -pyrimdin-2-yll -N—pvr| di n-4-vl -butyram de 'H

NVR (CDC13) Teedmédt §fadiibvizh) qrilifesin(rbtss Adivand antBitiso{ A Al-wak iBduded 2H) 7.75
1 5 d,.J= 1.27
(13) 7”)16::% ,a}‘aﬁewrérgwﬁw thmtrac@a%@“e @Jeoﬁp}l (EQ lﬁi%o f@s‘f &m 4H),

2,72 (1ol byl busphndn o RS iofhcnbt k;ﬁ&‘i Mylobleckim M . 2.15 (av,

J= 6.
15 tuberculosis H37Ra suspended in incomplete Freund’s adjuvant. Rats were given a

test compound orally once a day for 12 days, starting the day following the induction.
The development of polyarthritis was monitored daily by macroscopic inspection and
assignment of an arthritis index to each animal, during the critical period (days 10 to .
25 post-immunization).
20 The intensity of polyarthritis was scored according to the following scheme:
" (@) Grade each paw from 0 to 3 based on erythema, swelling, and deformity of the
joints: 0 for no erythema or swelling; 0.5 if swelling is detectable in at least one joint;
1 for mild swelling and erythema; 2 for swelling and erythema of both tarsus and
carpus; and 3 for ankylosis and bony deformity. Maximum score for all 4 paws was
25 thus 12. (b) Grade for other parts of the body: for each ear, 0.5 for redness and
another 0.5 if k:uofs are present; 1 for connective tissue swelling (saddle nose); and 1
for the presence of knots or kinks in the tail. The highest possible arthritic index was
16.
Oral administration of pyrimidine compounds of this invention {e.g.,
30 Compound 12) reproducibly reduced the arthritic score and delayed the development
of polyarthritis in a dose-dependent manner. The arthritis score used in this model
Was areflection of the inflammatory state of the structures monitored and thetesults - -+ ~ = -




30 August 2006 ESMS clod for C25H29N7QO2: 459. 24; Found: 460.30 (M+l) +.

Exanple 42. In vitro assays Reagents. Staphyl ococcus aureys, Co ( SAC)
was obtained from5 Cal biochem (La Jolla, CA), and I|i popgﬁfs‘gﬁ%p%de (LPS,
Serratia marscencens) was obtained fromSigma (St. Louis, ) . Human and
nmouse reconbi nant | FNy were purchased from Boehringer Mannhei m (Mannhei m
Ger many) and Phanni ngen (San Diego, CA); respectively. Human In Vitro
Assay. Human PBMC were_jsol ated by centrifugation usi 10 Fi.col | - Paque

( Phar i dieibrecthobthe gbjiia b the Snt emmound o prands Bel for BBt |
suppl enﬁ’%«aﬁ) ith 10%fetal calf serum (FCS), 100 U nL penicillin, and 100
g/ nmL strep gy@/ci n. PBMC were plated in wells of a 96-well plate at a -
concent r at i orfredtnieniof Cfdhn Gealideatens|dinitrabenzent sfbriryacidididnged FNy (30 U ml)

for 22 h and stinmulated by addjnpg LRS.(1 g/nmL), or b ding I FNy (100
U nL) andeflammasont bewes! syediong "ﬁ’e%f B 1‘§léﬂcgweé M)‘? GIA%'ngﬂatﬁyr i mi di ne
CO”POU”% H§G 220 'dh&é@ﬂrzﬂﬁg}lﬁsgge 1ls@d. mﬂtah%oﬁ)&s&mn&@@w plate.

The“fina concermtration was a to 0.25%1n all cultufes,

I ncl udi rigrrd-bslonioimaiilatdoh bﬁ%%tb&ll}/zewsmmﬁfmid (IBEBSs2vagan PlSankd in .

wel I's, primed by adding | FENy (100 m) for 22 h apd stinulated by addi ng
SaC " (0'emb0h 303 ik TNER BALL WaF ERRhE IO T BENER S HEMBFO RNy 1 i d ne
“conpoun ik 1.reﬁﬁir§=,'d AL RIAL BRHA H/dp vEigERwaE O Measur ement
of cyt O%mgé%%thﬂ VI a iﬁfety waﬁ}lsﬁ Z%E%fsg%% usi ng thg bi orweduction of MIS.
Cel | suraginnsiktersdoraly 24rand? hbys belioreDMNBS gtitliteon alithencdaily er Saysr bance in

conpound-treated groups versus cqonmpaound-free contraol. The supernatant was
asd8yed Gusrconfel gREH mwémiﬂeﬂlﬂfﬁ@g%?%?ﬁ%@%%-%ﬂ 1 Erygfag, ng a

sandw ch,:&H iR ThaBk: ' ' iq 4R firdat dgseRAO  ELI SA
ot o be%@?}évk’yr&m TR EgFeEMy, !.&W{;l%%hgﬁgcéﬁu%a%mi@sl__ 12 p70 or IL-10 ELISA
kit fronedtoomgemd sministriten atddach seloaywsaswemevirhanddweighada Colominif act urer' s

instructions. Nuripe In_Vitro ) | bl c .m ce.(Tacqni r mant own, NY)
were 3dod é%FW%thWEﬁlﬁ'élé}t%a%ﬁﬁﬁ%ﬁ@ﬂ@?@%%@pé‘gz%gﬁﬁmﬁco, Detroit,
W The  colon (g)/BW % 100. The “Net” increase in ratio of Vehicle-control + DNBS group ‘

15 relative to Vehicle-conirol group was used as a base for comparison with test
substance treated groups and expressed as “% Deduction.” Pyrimidine compounds of
this invention (e.g., Compound 12) reproducibly had about 30% deduction. A 30% or
more reductionr in colon-to-body Wéight ratio, relative to the vehicle treated control .
. grbup,-was considered significant.
20 Rats treated with test substance orally showed a markéd reduction in the
- inflammatory response. !These experiments were repeated three times and the effects
were reproducible. _
Treatment of Crohn’s disease in CD4* CD45Rb"® T cell-reconstituted SCID
colitis model mice: Spleen cells were prepared from normal female BALB/c mice.
25 For cell purification, the following anti-mouse antibodies were used to label non-
" CD4" T cells: B220 (RA3-6B2), CD11b (M1/70), and CD8a. (53-6.72). All
antibodies were obtained from BioSource (Camarillo, CA). M450 anti-raf IgG-coated
magnetic beads (Dynal, Oslo, Norway) were used to bind the antibodies and negative
selection was acconplished using an MPC-1 magnetic concentrator. The enriched
30 CD4" cells were then labeled for cell sorting with FITC-conjugated CD45RB (16A,
Pharmingen, San Diego, CA) and PE-conjugated CD4 (CT-CD4, Caltag, Burlingame,
CA). CD4"* CD45RB™ cells were operationally defined as the upper 40% of
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spl enocytes were harvested 5 days and prepared in RPM nedi um suppl enent ed
with 10% FCS and antibiotics in a flat bottom 96-well pl3gte thg[&é x 106
celI's/wel | . The 43 30 August 2006 splenocytes were then SR8} with a
conbi nation of IFNy (60 ng/nL) and SAC (0.025% [or LPS (20 g/m)] in the
presence of a test conpound. Cell-free supernatants were taken 24 h |ater
for the neasurenent of cytokines. The preparation of conpound and the

assessnent. of cel] viahilit re carried.out as descri bed above. 5 Muse
IL-12 p ,45%P:81§P1n&¢12%f ool andsqried rler ﬁ%ﬁ@@%@“ﬁ%ﬁ%&’gﬁﬁ FERMENYs from -
ENdOge N ,ARERNALMIwER tafpdRBNEARL 10°RL, T PBS ki HhilplFro0The DI ol ogi cal

activities of pyrim onpounds were test human © PBMC or TfTA -
cel | s. ineppdoherdlyyintesfermmled. B HESCHS mica ipynimidindaupoiitofithisues as | ow as

Sats:  ARGUOH (¢ Fpmbpu LA RS velila s ol adshsbridice s by the |
| ntgracupy veek) ﬁ&hhngglg%??&l&@mg% ﬁ-ﬂis!fér: "ﬁJ]eQrgésﬂﬂnto S@ID hfteo/ ML

bacteria uspensi on om gro eat- kil Mycobact eri um 15
t uber cuiness weigBddRereekiypaditedt clinicahconiitiat wadmeniteted adj uvant. Rats were

ol ow ng. ¢ hEolRARbs SrPImbedBra o BrebOrpaN il teddeing i  of cd
daily bparg‘gfﬁﬂ.gﬁ&imis 4@%95&&{1&6&%9%13&%&3%& { ariYe8édudtgldofod NdEX tO

each an f.Ing e’critical peri ays 10 to 25 post-I mmuni zation).
20 The wetentiany siainedolijielianmtoxtylia and sosino Thd savetity ofi codjtis wat he f ol | owi ng
scheme: a). de ,eagh paw fromQ to 3 _has on.erythema, .swel |l ing, and
detlor m@?gﬁ%m%ngﬁqd&“%%t&oé‘c?lﬁx%nmgﬁa&%ﬁp% %F&@HS’ .hgyégy swelling is
det ect apexhdht BF ¢ 18R tinfMHnbiRirlWas grhd&padn Thdath 51625 bl ERn Yo’ Yt hema; 2 for
swel ling and erythenma of both tarsus an carpus; and 3 for ankyl osis and

bony - detuteniat grypivelsmgation.sel iafilivation | depktipn ws golelst @8s,tand shelmmbiarpf G ade f or
ot her partg of the body: for each ear, 0.5 for redness and another 0.5 if

knot s aFePhit

DRCESSES- 1 for connective tissue swelling (saddle nose): and 1
LP lymphocytes were isolated from freshly obtained colonic specimens.- After

15 removal of payer’s patches, the colon was washed in Ca/Mg-free HBSS, cut into 0.5
cm pieces and incubated twice in HBSS containing EDTA (0.75 mM), DTT (1 mM),
and antibiotics (amphotericin 2.5 pg/mL, gentamicin 50 pg/mL from Sigma) at 37°C
for 15 min. Next, the tissue was digested further in RPMI containing 0.5 mg/mL .
collagenase D, 0.01 mg/mL DNase I (Boehringer Manheim), and antibiotics at 37°C.

20 LP cells were then layered on a 40-100% Percoll gradient (Pharmacia, Uppsala,

Sweden), and lymphocyte-enriched populations were isolated from the cells at the 40-
- 100% interface.
To measure cytokine production, 48-well plates were coated with 10 pg/mL
murine anti-CD3¢ antibody (145-2C11) in carbonate buffer (PH 9.6) overnight at 4°C.

25 5x10° LP cells were then cultured in 0.5ml of ‘complete medium in precoated wells in

the presence of 1 pg/mL soluble anti-CD28 antibody (37.51). Purified antibodies

were obtained from Pharmingen. Culture supernatants were removed after 48 h and

assayed for cytokine production. Murine IFNy was measured using an ELISA kit
from Endogen (Cambridge, MA), according to the manufacturer’s instructions.

30 Histological anatysis showed that oral administration of pyrimidine
compounds of this invention (e.g., Compound 12) reduced colonic inflammation as

compared to vehicle control. The suppressive effect was dose-dependent with a
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for the presence of knots or kinks in the tail. The highest possible
arthritic.index was 16. Oral adm nistration of pyrimdi gg con'g%:ﬁﬂﬁs of -
this invention (e.g., 30 Conpound 12) reproducibly reduc A ritic
score and del ayed the devel opment of polyarthritis in a dose-dependent
manner. The arthritis score used in _this nodel was a-reflection of the
inflammatory state of the structures nonitored and the results 44 - -

----------- 30 August 2006 therefore_.show the ab}' lity of the test conpound
to proviuhstangipl zetlugtion at pideseeitmede. (The Ca}ﬁﬂla??élc&j’??toé?"é‘é(t"%&t of Crohn's

di sease_i.n dinitrobenz | .- | hewe!
syndronﬁatlr?o‘ﬂ%ﬁ copg%ﬁpﬁ{&ée?ﬁg‘éﬁ%%ﬁ% ’eSh %gﬁg’f‘i@%}é?’ ' %eﬁl)héhi ng 200 1 20
g and f agdied chffpodfd. NPuliEmNBlepanidfds of¥yaélahesdunt LPsellaim tesgbusetb by .
intra-colonic instillation of 2,4-dinitrobenzene sulfgnic acid éDNBS,.‘ 25 ngy
in 0.5 sui-Chhantihodgead anti-C023 miibedmdemenstryieq %&Pﬁﬁﬁ frm ed t hrough

the cannul a.to ensure that e s i on i - il n. A test

cor?pouh&oﬁm}/pli?‘ﬁ%?gﬁf’%P‘ég'ﬂﬁge‘%@x?ln&gﬁwgﬂd ér%%e@ﬁglﬁﬁ %ﬁ%@sﬁ%ﬁ)s bef ore DNBS

instill o) d@RthidRa mdiRbliction! Theskssults cl@riP@emensttatal thgpotentivlst similarly
treated™w th vehicle al'one while the other is treated wth vehicle plus
DNBS.  Thiwe testisuhstancedn éreatment of infammatory bowehdisesse fopecsentad by §69kn’sf  t est
~conpound, adnm ni strati on and each col on was renoved and wei ghed. Col on-to-
body wei®§¥#% atio was then cal cul ated for éach animal according to the
formula: Colon (g)BWx 100. The "Net" inerease in ratio of Vehicle-control

+ DNBS group 15 relative to I - oup was used as a base for
conparison with test substgﬁg@lﬁc& %@%ﬁgg and expressed as "%
Deduction. ™" rimdine conpounds of this invention (e.g.. Conpound 12)

r ep? oduci bl y Ahef thsdeaturspdiselesrddnithis specifigntipn may becemb@edRABY, i n
| on- t 0- body,wei L 0a: ] veh trol ,
wos. condPRBiRiog; b folfukPaisfsRih s bieat Ml TbE rhiladdy MOTL [0 | 01 OUP

showed gligmakied fdaade sérviag thasdhe eqiinilbmyondinilyr mepmen Jhus, Tinksse experi nent s

were repeated three tines and the ef,fecteS_ .
expressly stated otherwise, each feature disclosed is only an example of a generic

series of equivalent or similar features.
15 From the above description, one skilled in the art can easily ascertain the
essential characteristics of the present invention, and without departing from the spirit )
and scope thereof, can make various changes and modifications of the invention to .
adapt it to various usages and conditions. For example, compounds structurally
analogous a pyrimidine compound described in the specification also can be made,
20 screened for their inhibiting IL-12 acﬁﬁﬁes, and used to practice this invention.

Thus, other embodiments are also within the claims.
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were reproduci bl e. Treatnent of Crohn's disease in CDACDASRh"F)' T
cell-reconstituted SCID colitis nodel mce: Spleen cells were prepared
fromnormal female BALB/c mce. 25 For cell purificatioﬁpﬁﬂﬁéﬂﬂgp oW ng
anti-nouse antibodies were used to | abel non CD4+ T cells: B220 (RA3-6B2),
CDl Ib (ML170), and CDBa (53-6.72). Al antibodies were obtained from

Bi oSource (Camarillo, CA). MA50 anti-rat 1gG coated magnetic beads (Dynal,
Csl o, Qégw-mere used to bind the antibodi es and negative selection was
acconpl i shed using an MPC-1 gnetic concentrator. The enriched 30 CD4+
cells mereLthenAF%B@W@&Q%@néﬁ;@)sorting with FI TC-conj ugat ed CD45RB ( 16A,
Phanni ngen, San Di ego, CA) and PE-conjugated CD4 (CT-CD4, Caltag,
Burlingame, CA). CD4+ CD45RBnﬂﬁceIIs were operationally defined as the
upper 40% of 45 30 August 2086-C S5RR:staining CD4+ cells and sorted under
sterile conditions by flow cyt try. *Iﬁrv@sted cells were resuspended at
4x 106/ nmL in PBS and injected 1 gl. tatraperitoneally into female C B-17
SCID mice. Pyrimdine conpounds of this invention (e.g., Conpound 12)

and/ or vehicle was orally adm nistereg_once a day, 5 5 days per week,
starting the day follow ng the traniier__ghe transplanted SCID mce were
wei ghed weekly and their clinical ‘candidi oh was nonitored. Col on tissue
sanples were fixed in 10% buffered fomalin aff¥ enbedded in paraffin.
Sections (4 m collected from ascendi ng, xransverse, and descendi ng col on
were cut andygtRined with hematoxylin and eosin. The severity of colitis
was 10 determ ned basezl -on histol ogi cal exam nation of the distal-colon
sections, whereby the gxtent of colonic inflamation was graded on a scale
of 0-3 in each of fggg{ criteria: crypt elongation, cell infiltration

depl etion of ggbl.et cels, agd L e nunber of crypt abscesses. LP

| ynphocyt es werd ¥ sol at ed’ Yo PFECAPY obt ai ned col oni ¢ speci nens. After

15 renoval of payer; tches, the colqn s washed in Ca/M-free HBSS, cut
0 005 om pleatiue By i BRGRBETI 0 HMESG B fo RN DA (0. 75 M.
DIT (1 mM), SRAG: @RI &t 0ldnd R, @RIAN0ERNr Gk BarBory199/ ML, gentami cin 50 g/ nl
from Sigm) at 37C

Rs is R, alkenyl, alkynyl, OR®, OC(O)R®, SO,R®, S(O)R®, S(O,)NR°R, SR,

NR°RY, NR°COR?, NR°C(O)OR!, NR°C{O)NR°R?, NR°SO,R?, COR®, C(O)OR’,
or C(O)NR°RY,;

Rs is H or alkyl;

nis1,2,3,4,5,oré6;

Xis O, S, S(0), S(0y), or NR';-

Y is CHz, C(0), C=N-R°, C=N-OR°’, C=N-SR", O, S, S(0), S(0,), or NR";
Z is N or CH;

one of U and V is N, and the other is CR’; and

W is O, S, S(0), S(02), NR®, or NC(O)R;

in which each of R® and R®, independently, is H, alkyl, aryl, heteroaryl; and each
of R® and RY, independently, is H, alkyl, aryl, heteroaryl, cyclyl, heterocyclyl, or
alkylcarbonyl.
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for 15 mn. Next, the tissue was digested further in RPM containing 0.5
ng/ mL  col | agenase D, 0.01 ng/nL DNase | (Boehringer Nhnggkg%@@égﬂ
antibiotics at 37C. 20 LP cells were then |ayered on a 40- fol |

gradi ent (Pharmacia, Uppsala, Sweden), and |ynphocyte-enriched popul ations
were isolated fromthe cells at the 40- 100% i nterface. To neasure cytokine
production, 48-well|l plates were coated with 10_gg/nL nurine anti-CD3s

anti body (145-2Cl1 1) in carbonate buffer (PH 936) overnight at 4C. 25
5x105 LP cells were then cultured in 0.Sn WFi;onplete medi um i n precoated
welI's in the prBuewewound of ajdimil, sdierein B: int i - B8 anti body (37.51).
Purified anti bodies were obtained from Phanni ngen. Cul ture supernatants
were renoved after 48 h and assayed for cytokine production. Mirine |FNy
was neasured using an ELI SA kit from Endogen (Canbridge, MA), according to
the manufacturer's instructions. 30 Hi stol ogical analysis showed that oral
adm ni stration of pyrimdine conpounds of this invention (e.g., Conpound
12) reduced colonic inflammtion as conpared to vehicle control. The
suppressi ve effect was dose-dependent with a 46 30 August 2006 substanti al
reduction at a dose of 10 ng/ kg. The cal cul ated col on-to-body weight ratio
was consistent with the histol ogical score, show ng attenuation by
‘treatnent with the test conpound. Furthernore, analysis of cytokines from
LP cells in response to anti-CD3antibody and anti-CD28 anti body
denonstrated that LP cells fromvehicle 5 control produced an augnented

| evel of IFNy and treatnent with test substance greatly dimnished the
production. These results clearly denonstrated the potential of the test
substance in treatnent of inflammatory bowel disease represented by Crohn's
di sease. OTHER EMOBDI MENTS 10 All of the features disclosed in this
specification may be conbined in any conbination. Each feature discl osed
in this specification nmay be replaced by an alternative feature serving
the sane, equivalent, or simlar purpose. Thus, unless expressly stated

ot herw se, each feature disclosed is only an exanple of a generic
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series of equivalent or simlar features. 15 Fromthe above description,
one skilled in the art can easily ascertain the essenti%l char%ﬁﬁﬁristics
of the present invention, and w thout departing fromthe QﬁPﬁ?ﬁ d scope
t hereof, can make various changes and nodifications of the invention to

. adapt it to various usages and conditions. For exanple, conpounds
structurally anal ogous a pyrimdi ne conpound described in the
specification also can be made, 20 screened for their inhibiting IL-12
activit 4 es, ty £ R s N ief. Thus, other enbodinents
are al sc?l'wi t r’lr?lgg(tnﬁg cdtg?rcr@?ﬁlg#@%mk[}g%g%%g? e%LAI M5 1. A conpound of
formula (1) R2 R3 {CG--YYtJ-XRR R4 U ~VCZ~-W RSi m wherein Ra N

Rl is , atyl, or heteroaryl:, each, 0 nd_ R4, independently, is R
hal ogeﬁ%‘ni t?%l? coRy %,ﬁ(}?g@%%\weﬁ%? fséﬁ%o‘?‘ﬁﬂ; or R2 and R4, taken
together, is carbonyl; R3 is R alkenyl, alkynyl, OR, OC(OR S02R S(OR,

S(2)NRRd, SR, NRRd NRCORd, _NRC(Q) ORd, NRC(O NRRd, NRcS02Rd, COR, C(O) OR
or C(O) RRRd: Threcpmpqyngof gl 2, wherpig XisQorNR", 5" or 6:

6.  The compound of claim 2, wherein Yis O, S, or CH;, and nis 1, 2, 3, or 4,

7. . The compound of claim 6, wherein R; is aryl or heteroaryl.

8. The compound of claim 6, wherein R; is OR%,SR®, C{O)OR®,NR°R?, or

C(O)NR°RY,
9, The compound of claim 6, wherein Rj is
Re A Re A
Rf%r or Rf 7)'9
A (A
m m

in which
each of A and A’, independently, is O, S, or NH;
each of R® and R, independently is H, alkyl, aryl, or heteroaryl; and

mislor2.
10.  The compound of claim 2, wherein one of R* and R is
; th \_ h \/th
%Q\Rg ’ &@Rq , or B'i \
B
R? _ .

in which
BisNR, O, or S;
B’isNor CR%
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Xis 0, S S(O, S(02), or NR Yis CH2, (O, CNR CNOR C—N-SR 0 S,
S(O, S(02), or NRR Zis Nor CH one of Uand Vis N, dthe%

CR and Wis 0, S, S(O, S(®), NR or NC(OR in whi ch 0Asgise

i ndependently, is H, alkyl, aryl, heteroaryl; and each of R and Rd,
i ndependently, is H alkyl, aryl, heteroaryl, cyclyl, heterocyclyl, or

al kyl carbonyl . 48 30 August 2006 Nz( . 2. The conpound of claim 11, wherein
Rl is Ro 48a 30 August 2006 3. The compound of claim2, wherein Uis N
and Vis CH 4. The conpound of claim?2, wherein Zis Nand Wis O 5. The

conmpound of cl algg 2, wherein X is 0 or NRe. 6. The compound of claim 2,
wherein Y is 0,Rgskh halegen, G, @lkyl, jcgclyl, alkylony, afeyloarbonyl, atkyloxyeagbaahd of

claim6, wher 1&jg§bb 126 droN10R 3% EQmayngt of claimé,
wherein R3 |§3F}l éy roé}sroRgécf% ? 8%%%%3’@ He conmpound of claim
6, wherein R@llqytananocampnme M in which each of A and A mdependently, is
O S, or NH e ent d
het er oaryl ; 215*‘1 5%5611’2%5?’ {Fﬁéalgglh%g[;ﬂl Bqa}Sg,lchmtg,a(blj% ?88% one of Ra
and R is S(O)R° S(O;)NR“Rd SR®, NR°R?, NR°CORY, NR°C(O)OR?, NR°C(O)NRR,
NRSO,R’, COR“, C(O)OR’, or C(O)NR°RY;

R'is H, alkyl, or alkylbarbonyl;

pis 0, 1, 0r2; and

qis 0, 1,2, 3,0or 4,

and Rb,

11. The compound of claim 10, wherein one of R* and R%is
) = = Rh
_Imh q
RS Ei ;

in which R&, R", R', and q are as defined in claim 10; and
the other of R* and R” is H or alkyl.

12.  The compound of claim 11, wherein
- R®is H, methyl, ethyl, propyl, cyclopropyl, methoxy, ethoxy,
methoxycarbonyl or halogen;
R"is F, Cl, CN, methyl, methoxy, cthoxy, OC(0)CHj3;, OC(0)C;H;s, C(O)OH,
C(OYOC,Hs, C(O)NH,, NHC(O)CHj3_ or S(O2)NHa;
Riis H, methyl, ethyl, or acetyl, and
qis0, 1, or 2.

13. The compound of claim 12, wherein Uis N, Vis CH, Z is N, and W is O.
14.  The compound of claim 13, wherein X is NR®; and Ris H, methyl, ethyl, or

acetyl.
50




RhP 9 Rh g, or BB B ROinwhichBis NR, O or S; '|sNor CR; 49 30

August 2006 R9 is H, hal ogen, CN, al kyl, cyclyl, aIkon Ké@ grbonyl,
al Kyl oxycarbonyl, aryl oxycarbonyl , heteroaryloxycarbony ? @ | kyl ,
al kyl am no, or al kyl am nocarbony; Rh is H, halogen, NO2, CN, alkyl, aryl,

heteroaryl OR, OC(OR S02R, S(OR, S(02)NRRd, SR NR‘Rd, NRCORd,

N @) O NRRd COR, \ N ; |sH al kyl ,
orRCEaI ?<y| ar b ?Compﬁuquownal owhez?maf%%ﬁg?gréﬁz;%%ﬁﬁ@r 30041, The Y

conmpound of claim 10, wherein one of Ra and Ro is h RRivor j a RIN R
inwiich R, Rh, R, and g are as defined in claim?10; and the ofher of Ra
and Rb i1$- H Jihesprpoundps claim dS cuaseinRd iR, ORSi IR 1C(OMRSr @i GIOBRIR. 1)

met hyl , ethyl, propyl, cyclopropyl, nethoxy, ethoxy, methoxycarbonyl or
hal ogen; Rh i s F, d, CN, nethyl, nethoxy, ethoxy, OC(O CH3, OC(O C2H5,
C( O) OH, 17C( OlbezbinpoddO) kdity 16|HAEDiTR3S is ayl, Béte@dpNHhydroxyl, alkyloxy, or

heteroaryloxy.
18.  The compound of claim 1, wherein R, is aryl or heteroaryl.

19. The compound of claim 18, wherein R, is

| 3 R
A QS

in which
Dis O, S, or NR™;

R! is benzo, halogen, CN, hydroxyl, alkyl, aryl, heteroaryl, alkoxyl, aryloxyl,
or heteroaryloxyl;

R™ is H, alkyl, or alkylcarbonyl; and

ris0, 1, or2.

20.  The compound of claim 19, wherein X is NR*; and R® is H, methyl, ethyl, or
acetyl.

21. - The compound of claim 20, wherein Uis N, Vis CH, Z is N, and W is O.
22. The compound of claim 21, wherein Y is O, S, or CHy; and nis 1, 2, 3,0r 4.

23.  The compound of claim 22, wherein R; is aryl or heteroaryl.
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R is H nethyl, ethyl, or acetyl, and qis O, 1, or 2. 13. The conpound
of claim12, wherein Uis N, Vis CH Zis N, and Wis O3 14. %B& conpound
of claim 13, wherein Xis NRc; and Ris H nethyl, ethyl ,OoAr“g“% ?/I. 50 30
August 2006 15. The conpound of claim 14, wherein Yis O S, or CH2; and n
is 1, 2, 3, or 4. 16. The conpound of claim 15, wherein R3 is R OR SR
C(OOR ar Cﬁ_ )NRRd. 17. The conpound of claim 16, wherein R3 is aryl,

het er oar¥H | 8 FyRpAund 9F glaing 23, Whsrein Ra isPRa S =c9{(9)01i~8NRI'ﬁe ®onpound of
claim1, wheicgbiNfiRS s aryl or heteroaryl. 1" 19. The conpound of claim
18, wherein R Is ~RJ] Din which Dis 0, S, or NR R is benzo, hal ogen,
CN, hydroxyl, alkyl, aryl, heteroaryl, al koxyl, aryloxyl, or

het er oaryl oxy ; s .H w19l _-alkbkyl carbonyl; and r is 0, 1, or 2. 20.
The corr%md)ﬂé‘?°‘L§P%‘}‘§‘1df§?‘§iﬂ%=e‘?’lheﬁiﬁ.h§¥ R, and Ris H nethyl, ethyl, or
acetyl. 21. The conpound oRS%clai m,20, wherein igag N, Vis CH Zis N and
Wis O 22. The comound%fl(’i@% 21, whereiR-¥ 10 S, or CH2; and n is
1, 2, 3,or 4. 23. The conpoang)of claim 22, whefeAn R3 is aryl or

het eroaryl. 51 30 August 2006 7. The conpound of clajm 22, wherein R3 is

R, SR, (O R, NRRd, or C(ONRR .

each of A and A’, independently, is O, S, or NH;
each of R® and R, independently is H, alkyl, aryl, or heteroaryl; and

mis1or2,
26.  The compound of claim 22, wherein R is
\§ r
‘
_ ‘ \R m

in which R"™ is H, alkyl, or alkylcarbonyl;

R! is methyl, ethyl, propyl, or benzo; and

ris1or2.

27.  The compound of claim 1, wherein

e
N ‘

R, is R

cach of R; and R4 is H;

R; is H, alkyl, aryl, heteroaryl, cyclyl, heterocyclyl, alkyloxycarbonyl,
alkylaminocarbonyl, or alkylcarbonyl; and |
X is NR®,

28.  The compound of claim 27, wherein X is NH.
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25. The conpound of claim?22, wherein RBis Rf or f~A R-RRe A A Mm

I n 'which each of A and A, independently, is O S, or NH__each of R and Rf

i ndependently is H, alkyl, aryl, or heteroaryl; and m sP8rPeugg 008 e
conpound of claim22, wherein Rf is Rr N Rmin which Rmis H, alkyl, or
al kyl carbonyl; R is methyl, ethyl, propyl, or benzo; and r is 1 or 2. 27.
The conmpound of claim1l, wherein Re NR is Rb each of R2 and R4 is H R3
is H alkyl, aryl, heteroaryl, cyclyl, heterocyclyl, alkyloxycarbonyl,

al kyl anmipgocarmae dyhpodid Flclevh 0ar VRANh on@BER XaddRNRH #81kyTRed armaeynd of
claim 27, wherein Is NH. 52 30 Au%gst 2006 29. The conpound of claim

27, wherein énvar betpronsy opgonallyjsubstituipdcyith RS and RheRbbeing halageay GN, or
het er oaryl opfl | ] . i ng hal ogen, CN,
al kyl , al kyl %&‘?P %Sﬁyldy‘ﬁ’c%‘?%‘[ééﬁ%?ﬁﬁgdﬁ%%ggg‘?’ﬂgaﬁgy °§‘E’3’l“g§ycar bonyl
heteroaryloxycarbonyl, hydroxyalkyl, alkylamino, or alkylaminocarbonyl; R"
- being halogen, CN, hydroxyl, alkyl, aryl, heteroaryl, alkoxyl, aryloxyl, or
heteroaryloxyl; and q being 0, 1, 2, 3, or 4.

30.  The compound of claim 29, wherein one of R® and R” is H or alkyl; and the other

~
h
@Rq

R®

18

in which
R® is H, alkyl, alkoxyl, methoxycarbonyl, or halogen;
R" is halogen, CN, hydroxyl, alkyl, aryl, heteroaryl, alkoxyl, aryloxyl, or
heteroaryloxyl; and
qis0,1,2,3,0r4.
31.  The compound of claim 27, wherein U is N, Vis CH, Z is N, and W is O.
32.  The compound of claim 31, wherein R; is heteroaryl or heterocyclyl.
33.  The compound of claim 32, wherein Rj is pyridinyl.
34.  The compound of claim 32, wherein R; is 1-oxy-pyridinyl
35.  The compound of claim 32, wherein R is 1H-pyridin-2-one.

36. The compound of claim 32, whereinnis 2, and Y is O.
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het eroal ' Yl oxYcarbonY , 1, hydroxyal kyl, al kyl am no, or al kYl am nocar bonY~
| R' being hal ogen, CN, hydroxyl, alkyl, aryl, heteroar§0 alk%ﬁé%

aryl oxyl, or heteroaryloxyl; and g being 0, 1, 2, 3, conmpound
of claim29; wherein one of R and Rb is Hor alkyl; and the other is =Rhq
RO in which RO is H alkyl, alkoxyl, nethoxycarbonyl, or halogen; Rh is

hal ogen, CN, hydroxyl, alkyl, aryl, heteroaryl, alkoxyl aryl oxyl, or

het eroar3;7} ox?hecafﬁﬂf’@dsquf‘mﬁé %he&eln&lfmfhe corrpound of claim 27, wherein
Uis N, Vis CH Zis N and Wis O 32. The conpound of cIa|n131 wher ei n
R3 is heteroaryl or heterocyclyl. 33. The conpound of claim 32, wherein R3
i's pyrn@ﬁnylTh34mnmhmd@6nbuuﬁa\ﬂkm@nanﬁvﬁﬁammm%neﬂnrﬁﬂwigndﬂmuym@yrld|nyI
35. The conpound of claim 32, wherein R3 is 1H pyridin-2-one. 36. The
conmpound of & ai m 32, wherein n is 2, and Y is 0. 53 30 August 2006 37.

The conmpound of cl aim 36, wherein<Xi NH 38. The conpound of claim 37,
wherein one of Ra and Rb is H or Iky wand the other is = Rhg R9 in
which Rl is H, alkyl, alkoxyl, th afbonyl, or hal ogen; Rh is hal ogen,
CN, hydroxyl, alkyl, aryL, heteroaryk al koxyl , aryl oxyl, or
in which
R®1is H, alkyl, alkoxyl, methoxycarbonyl, or halogen;
R" is halogen, CN, hydroxyl, alkyl, aryl, heteroaryl, alkoxyl, aryloxyl, or
heteroaryloxyl; and
qis 0,1, 2,3, or4.

39.  The compound of claim 38, wherein one of R® and R® is H; and the other is

2%

Rg

H

in which RE is as defined in claim 38.

40.  The compound of claim 1, wherein the compound is:
N-{2-[3-(3,4-dimethoxy-phenyl)-propyl}-6-morpholin-4-yl-pyrimidin-4-yl } -N'-
(1H-indol-3-ylmethylene)-hydrazine,
N-(2-n-butoxy-6-morpholin-4-yl-pyrimidin-4-y1)-N'-(1H-indol-3-ylmethylene)-
hydrazine, _
N-(2-(4-hydroxybutyl)-6-morpholin-4-yl-pyrimidin-4-yl)}-N'-(1H-indol-3-
ylmethylene)-hydrazine,
N—[2—(2—[1,3]dioxan—Z—yl~ethyl)-6-morpholin-4-yl-pyriniidin—4—yl]-N'—(1H—indol—3—
ylmethylene)-hydrazine
N-(1H-indol-3-ylmethylene)-N'-[2-(3-methoxy-propyl)-6-morpholin-4-yl-
pyrimidin-4-yl}-hydrazine,
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heteroaryloxyl; and qis 0, 1, 2, 3, or 4. 39. The corrpound of clai m38
wherein one of Ra and Rb is H and the other is %'Ch RI

defined in claim38. 40. The compound of claiml1, vvherel (%QQ und i s
N-{2-[3-(3, 4-di met hoxy- phenyl ) - propyl ] - 6- nor phol i n-4-yl - pyri m din-4-yl}
-N - (1Hindol - 3-yl nmet hyl ene) - hydr azi ne,

N- ( 2- n- but ox I ndal,- 3

) y|( met hyl en e§§ {_% [ﬁijp&f{g (f[qg}yh}ieth?l\t/:ne)rﬂygrazmo] gnlorp%ol&-tl-');i_ pyrgrr%dm 2-

N(2-(4 MW}Lp%yﬁl—oﬁ m)rphol | n 4 yI pyr| m di n-4-yl)-N - (1Hi ndol - 3-

yl met hyI ene) hydr azi n
di oxan- 2-yl - 8tiRylMy (H{Wbﬁﬂlhpﬁhﬂlﬂ;ﬁ)lwwwphﬁﬂml}ﬂh}i l-gyrinpdingttol - 3-

yl met hy N (1
H i ndol &%ﬂﬁ%ﬂﬁ&??ﬁg)@ﬂN [ 2- (3- met hoxy- propyl ) - 6-nor phol i n-4-yl -
pyri m di n-4-\N- ﬂZ-(liﬂddlamthyb[l Bldic30laaugylistettRges-merphplin{dhy1-p(ytimidin-4-

o P ARG R e 3 hRlte, [or Phot T n-4-yl-pyrim din-2-

H- i ndol - 3- yI m{;hyj @D-’Et)lnﬁ}&d)ﬁ(%h&@]l) Eth 5B/ 48RbripRold- Y-yt Py fthirel 4434 AN
yl sul fan ropan N[ 2- (2, 2-di methyl - [
1, 3] di oiﬁﬁ‘é‘?&h’%ﬂlﬁﬁtpw&@)hyérai%@fephol in-4-yl-pyrimdin-4- yl]-N-(1

“Hindol -3-yl ge 1@1116616‘9 llﬂi/c@{ﬂéieﬁlﬁ -[(Nino{'ph%hn-[flzyl-(zs(Z-pyndm-Z 1- ethoxy)
4- di met hoxy- heny -et%oxy 6- m)rpho |n- 4-yl*- pyri'm di n- X -N -

(1H i ndoyrisi dearéde, hydr azi ne,

[ ndol -3 v1 el @%ﬂlgraz Metﬁyﬁﬁnggwt@lmpph%hx' A G Rl Y ropln et hoxy) -

H-i ndol pﬁnmldmul}y]wd@zﬂd [ 6- mor phol i n-4-yl -2-(3-pyridin-2-yl-propyl)-

pyrim din- &I-(]'J-mgtﬂyﬂ)enzﬁldenc)-N'—[6-morphol1n—4—y1-2 (2-pyridin-2-yl-ethoxy)-
pyrimidin-4-yl]-hydrazine,

N-(3-ethyl-benzylidene)-N'-[6-morpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-

- pyrimidin-4-yl]-hydrazine,
| N-(3-methyl-benzylidene)-N'-[6-morpholin-4-yl-2-(3-pyridin-2-yl-propyl)-
pyrimidin-4-yl]-hydrazine,
N-[6-morpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-pyrimidin-4-yl]-N'-(1-m-tolyl-
ethylidene)-hydrazine,
N-[1-(1H-indol-3-yl)-ethylidenc]-N'-[6-morpholin-4-yl-2-(2-pyridin-2-yl-
ethoxy)-pyrimidin-4-yl]-hydrazine,
3-methyl-benzaldehyde O-[6- morphohn—4 yl-2-(2-pyridin-2-yl-ethoxy)-pyrimidin-
4-yl]-oxime,
1H-indole-3-carbaldehyde O-[6-morpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-
pyrimidin-4-yl]-oxime,
N-(1H-indol-3-ylmethylene)-N'-{6-morpholin-4-yI-2-[2-(pyridin-3-yloxy)-
ethoxy]-pyrimidin-4-yl}-hydrazine,
N-(3-methyl-benzylidene)-N'- {6-morpholin-4-yl-2-[2-(pyridin-3-yloxy)-ethoxy]-
pyrimidin-4-yl}-hydrazine,
butyl-{4-[N'-(1H-indol-3-ylmethylene)-hydrazino}-6-morpholin-4-yl-pyrimidin-2-
yl}-amine,
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N-(3-met hyl - benzyl i dene) - N -[ 6- nor phol i n-4-yl - 2-(2-pyridin-2-yl -ethoxy) -
pyri mdin-4-yl]-hydrazine,

N- (3-et hyl - benzyl i dene) - N -[ 6- nor phol i n-4-yl - 2-(2-pyri di A9 Augpstiixy ) -
pyri m di n-4-yl]-hydrazi ne,

N ( 3- net hyl - benzyl i dene) - N -[ 6- nor phol i n-4-yl -2-(3-pyridin-2-yl-propyl)-
pyrim din-4-

N- [ 6- or phol ?‘L 34m§‘?1¥§§7%1a§ﬁnfﬁh¥n£62ﬂwh@ﬁh6%w YRS A PPiRidip-41 1- m t ol yI

- et hyl lygﬁi}ﬂ}azhﬁédf azi ne, N-[ 1-(1

H i ndol -yI?Net ylldene- [6 nmor phol i n-4 (12 pyridin-2-yl-

et hoxy) - pyrl -Grmethylybanzyldengl, N e -mefhyfed- erl@bn-zlay deplipgglpyrimidin-4-

O [ 6- m)y@g 4 yl -2-(2-pyridin-2-yl-ethoxy)-pyrimdin- 4-yl]-oxine,
Ear

1H i ndol Bal dehyde O [ 6-nor pholin-4-yl-2-(2-pyridin-2-yl-ethoxy) -
pyri m din-4- )N Q%mxﬂlybbeﬂxlyl@dbne-}—N‘n(aepheﬂylyd-ﬂrﬁnim;rpbcrlm)4-bd-pyrimidin-4-

{6-nmor ph yl -2-[2-(pyridin-3-yl oxy)-

et hoxy] 9 @by‘% ’n-4-yl }- hydrazi ne, N (3-nethyl-benzylidene)-N -

{ﬁ (rjmr phol i ngﬂ% ulim({agidfrﬁm(arowds B3 6=l brEKI- £ NP Y yridik BLyTb ) Rthbxy]- }
- razi ne, . bhu
I—|-|>/ndol PX“V‘FW%‘»SH “8WE hydr azi no] - 6- nor phol i n-4-yl -pyrimdin-2- yl}-am ne,

- 295 30 August (28Q8nethyl-1H-indole-5-yl)-{4- -3- -eth
N ( 3- net hyl - Benzyl?t ene) }n 0-e Yllm{ %%T?Or}mf%?g Ff;n n Iylm‘;)y); (%}(( -pyrimdin

-4- yl ] phioedin2rd} -amine,

N-(3-met hyl - ge{qz[w ? 1Nenzg'?dene H}l(irazmoq%’—glg -4 }Xpymnﬂi]u?ayllfy” m di n-4-

yl ) hydr azi ne;
N- ( 3- netphygiondentid tthllere),- N - (2- phenyl - 6-t hi onor phol i n-4-yl - pyri m di n- 4-
yl ) hydrazi ne

{ 6- mor phol i nN4&ypetgylrlzen5yle%a?)nN 3@%5939%9%%;1? Ly ipaiding-yy 1 1 - ani ne,

ethoxy]pyrimidin-4-yl} -hydrazine,

1-(2-{4-[N'-(3-methyl-benzylidene)-hydrazino]-6-morpholin-4-yl-pyrimidin-2-
yloxy}-ethyl)-1 H-pyridin-2-one,

N-(3-iodo-benzylidene)-N'-[6-morpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-
pyrimidin-4-yl]-hydrazine,

N-(3-fluoro-benzylidene)-N'-[ 6-morpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-
pyrimidin-4-yl]-hydrazine,

N-(3-chloro-benzylidene)-N'-[6-morpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-

pyrimidin-4-yl]-hydrazine,

N-(3-bromo-benzylidene)-N'- [6-m0rph01m—4 yl-2- (2-pyridin-2-yl-ethoxy)-

pyrimidin-4-yl]-hydrazine,
- 3-{[6-morpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-pyrimidin-4-yl]-

hydrazonomethyl}-benzoic acid methyl ester,

1-(2- {4-[N'-(3-iodo-benzylidene)-hydrazino}-6-morpholin-4-yl-pyrimidin-2-
yloxy}-ethyl)-1H-pyridin-2-one,

3-{[6-morpholin-4-yl}-2-(2-pyridin-2-yl-ethoxy)-pyrimidin-4-yl]-
hydrazonomethyl}-benzoic acid N-methyl amide,

(3-{[6-morpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-pyrimidin-4-yl]-
hydrazonomethyl} -phenyl)-methanol, '
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(2,3-dinmethyl- | Hindole-5-yl)-

{4- nor phol i n- 4- yI 6- [ 2- pyri di n-3-yl oxy) - et hoxy] - pyrim din-2-yl -am ne,
3- {4-[N -(3-methyl -benzyl i dene) - hydr azi ne] - 6- nor phol i n- QB)A“-%% 0P di n- 2- yl
} - propionic acid ethyl ester, N-(3-nethyl-benzylidene)-N -

{6- nor phol i n-4-vyl -2-[2-(1-oxy-pyri di n-2-yl)- ethoxy] pyrimdin-4-yl}
-hydrazine, 1-(2-.{4-[N - . . .

ot hyl - benzy VNGRS Grapety herptigrnoadg g TRmIHE 49y oxy)
-ethyl) Hn@mrz-qurbu@r@ﬂiae

N-(3-i odo- benzyl | dene) - nmor phol i n- 4- pyridin-2-yl - et hoxy) -
pyrim di n 4- ﬁ i/ } [Ndﬁ%qthg benzyhdene) hydrazmoil6-morpholm-4-yl-pymmdm—2-yl} 1-
N-(3f| I rphol i n-4-yl -2-(2-pyridin-2-yl -ethoxy) -
S gnget@ﬁrﬁ%ér%ﬁ?mw - Ntard- FofD

N- (3-chl oro- ble{’ﬂzW1(%&@)}4N‘em{y@dﬂm)M&wmohéyﬂmﬂmm-ﬂbylmyuﬁhmdlﬁ-wl-}e‘{-hoxy) -

pyrim din-. - hydrazine,. N-(3-brono-benzylidene)-N -[6-norpholin-4-yl-2-
(2-pyri &' '%7&1-1%%{%6%%”%&9?%0 i di n-4-yl]-hydrazine, 3- {

[ 6- nor phol i n-44{zy[N‘-23-¢v2et!ﬁ5ﬂ4ﬁeﬁﬁyﬂldarethy&hﬂﬂ5}‘5 -itpliolindi-yl=privilidin-2-y1} -V-

hydr azonoqﬁwd% -benzoj ¢ acid nethyl ester, 1-(2-

{4-[N Y Wml%ne) hydr azi no] - 6- m)rphol i n-4-yl-pyrimdin-2- yl oxy}
“-ethyl)- I Hp yridin-2-one, 3- {

[ 6- mor pholin-4-yl -2-(2-pyridin-2-yl-ethoxy)-pyrimdin-4-yl]-
hydr azorfdnet Hyphariesentical compatitienrasiany bneod thepre¢gling claims comprising a

hydlr azonomet AUFE G is P ¥eblils Safier G e RE AT bty 4.
{4-[N'- (3 - mébrimplla @enzyl i dene) - hydr azi ne] - 6- nor phol i n-4-yl - pyrimdi n-2-yl

} -butyram de, 4-
{4-[N -(3-Methyl-benzylidene)- ra2| noj - 6- nor phol i n-4-yl -pyri mdin-2-yl }

-1- (4-nethyl - pi perazin-1-ylg, V‘%}%ﬁ "Ry
[\_
A

M,
wherein
. Ra
R;is R® | aryl, or heteroaryl;

. each of R, and Ry, independently, is R®, halogen, nitro, cyano, isothionitro,
SR, or OR; or R; and Ry, taken together, is carbonyl;

R; is R°, alkenyl, alkynyl, OR®, OC(O)R®, SO;RS, S(O)R, S(O)NR°RY, SR®,
NRRY, NR°CORY, NR°C(0)OR?, NR°C(O)NR°R®, NR°SO,R®, COR’, C(O)OR”",
or C(O)NRR%,

Rs is H or alkyl;
nis1,2,3,4,5 oré6;
Xis O, 8, S(0), S(0y), or NR®;
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4- {4-[N-(3 -Methyl-b enzyl i dene)-hydrazi noj

-6-norphol i n-4-yl-pyrimdin-2-yl } -N pyridin-4-ylnethyl or 4-
{4-[N-(3-Met hyl - benzyl i dene) - hydr azi no] - 6- nor phol i n- 4-yl 38%‘]@'[}? ;@ggz yl

-N- pyridin-4-yl-butyram de. 41. A pharmaceutical conposition of any one of
the preceding clains conprising a pharnmaceutically acceptable carrier and
an effective anount of a conpound of fornmula (I): fRZR R3] /nY~ /NX?R R4
Y, UY CZJ RS wherein Ra NR is Rb, aryI or heteroaryl; each of R2
and R4, indepen e Ly, R. hal o nitro ano isothionitro, SR or
R or R and B CHGOD SR RO DR AR O Q) ROt | alkyny!
OR, OC(OR SOZR, S(O.R S(O2)NRRd, SR, NRRd, NRCORd, NRC(O OR',

NRC(O) NRR'. NRIPRITCHIR, C(OOR  or C(ONRRI; RS is Hor alkyl: nis 1,
2, 3, 4, 5 or 6; Xis 0, S S(O, S(02), or NR;, 57 30 August 2006 Y is
CH2, C(O, C=NR CNOR C=NSR 0, S, S(O, S(02), or NR ZisNorCH 57a
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30 August 2006 one of Uand Vis N, and the other is CR and Wis 0, S,
S(O, S(02), NR, or NC(OR, in which each of Ra and Rb, i@de en ratly IS
H, al kyl, aryl, heteroaryl; and each of R and Rd, inder? dfp %is H,

al kyl, aryl, heteroaryl, cyclyl, heterocyclyl, or alkylcarbonyl. 42. A use
of an effective ampunt of a compound of fornmula (1): ytR-2 R3 C2nY~INx, R

RA& 11 tv /Z2CJ rein 5 0 Auqust.2006 Re N R is Ro, aryl, or
heteroaryl ; eaccﬂleggqré%;% lﬁ@ng"gﬁﬂ‘ﬁ%‘ﬁﬁéhﬁla? is R halogen, nitro, cyano,
isothionitro, nd R4, taken together, is carbonyl; R3 is
R al kenyl, al k‘%P S@)Wwﬂ-‘?( )R S(02) NRRd, SR, NRRd, NRCORd,
NRC( O) ORd, NRC( ) S or ONRRd;, R5 is H or
alkyl; n is oWl quNﬁ:)g Oé ‘%3511@0%’ isH, gl ag’g(h@?)omﬂrmﬂﬂacw is CH2,
(_:( 0, &GNR O@Rm , Srclheidentdy, 13%1 a‘:ﬁ()@arylsﬁggr){)ary? ey, het€los Ry C5F
alkylcarbonyl.

42. Auseof an effective amount of a compound of formula (I):

523——(0}—\(\r /\'/
e

(3

wherein
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one of Uand Vis N, and the other is CR and Wis 0, S S(O) S(02), NR,
or NC(O R, in which each of R8 and Rb, independently, is aI k aryl,

het eroaryl; and each of R and Rd, independently, is H, %QLE?

het eroaryl, cyclyl, heterocyclyl, or alkylcarbonyl in the rranuf acture of a
medi cament for treating an interleukin-12 overproduction-related di sorder.
43. The use of claim44_,wherein the disorder is rheunatoid arthritis,
sepsis, Crohn's disease, nmultiple sclerosis, psoriasis, or

i nsul i n-dependent d tes mellitus. 44. The use of claim42, wherein . Re

N Rl is Rb eacR,pf R2 BRd, &, bﬁhdtbro%l is H alkyl, aryl, heteroaryl,
cyclyl, heterocyclyl, aI kyI oxycar bony al kyl am nocar bonyl , or

al kyl carbonyl ; apd OXRb and\R,, ilRRpedeMio s, BA0EN, fitro, KARo, ‘i&ﬁm@ﬁm‘é' ai m 44,

wherei n one of Ra and Rb is Hor alKyl; and he othér i's aryl or heteroaryl
optionally s@&i?rt%eermmﬂagta&ﬁumwber Ricathebdly hal ogen, ON, al kyl ,
al kyl oxy, al kyl carbonyl, al kyl oxycarbonyl, aryloxycarbonyl

het er oar yl oxycaRbt?r%/J alkenylieBiyysl QR OGIRRS, £0:R3 SR a$ (0 NRARIGERS bony! ; Rb

bei ng hal oge I:m F k, yl oxyI or
het er oar yl OX)I}IER an ef)r%{ %@)l?k (?/(ngﬁﬁi eggasré{*h‘e’ &élg&)ﬁb@lg{ m 42,
wherein the @mﬁp@)NRles N-
{2-[3-(3, 4-di met hoxy- phenyl ) - propyl j - 6-nor phol i n-4-yl -pyrimdin-4-yl } -N -
(1 Hindol - 3-yl ReisiH/bretie)l- hydr azi ne,
N ( 2- n- but oxy- 6- nor pholin-4-yl -pyrimdin-4-yl)-N-(1
H-i ndol - 3- yl nethisliened, 4, hydwazi ne,
N- ( 2- (4- hydr oxybutyl ) - 6-nor pholin-4-yl-pyrimdin-4-yl)-N-(1 Hindol -

Xis 0, S, S(0), S(0,), or NR®;

Y is CHa, C(0), C=N-R®, C=N-OR", C=N-SR°, O, S, S(0), S(0,), or NR%;
'ZisNor CH;

one of U and V is N, and the other is CR®; and

Wis 0, S, S(0), S(02), NR®, or NC(O)R®;

in which each of R* and R, independently, is H, alkyl, aryl, heteroaryl; and each
of R® and Rd, independently, is'H, alkyl, aryl, heteroaryl, cyclyl, heterocyclyl, or
alkylcarbonyl in the manufacture of a medicament for treating an interleukin-12

overproduction-related disorder.

43, The use of claim 44, wherein the disorder is rheumatoid arthritis, sepsis, Crohn's

disease, multiple sclerosis, psoriasis, or insulin-dependent diabetes mellitus.

44, The use of claim 42, wherein

. Ra
N .
R
R, is R"
each of R; and Ry is H;

R3 is H, alkyl, aryl, heteroaryl, cyclyl, heterocyclyl, alkyloxycarbonyl
‘alkylaminocarbonyl, or alkylcarbonyl; and
X is NR®.
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yl met hyl ene) - hydrazine, N-[2-(2-[ 1,3 ] '

di oxan-2-yl -et hyl)-6-norpholin-4-yl-pyrimdin-4-yl]-N-(1 Hindal -3-

yl met hyl ene) - hydr azi ne N-(1 H i ndol - 3-yl net hyl ene) - N - [ 2-303ugust 2006

- met hoxy- propyl ) - 6-nor phol i n-4-yl - pyrimdin-4-yl]-hydrazine, 3- {4-[N-(1
H- i ndol - 3-yl net hyl ene) - hydr azi no] - 6- nor phol i n-4-yl - pyri m di n-2- yl sul fanyl }
- propan-)_-ol,_ 3- {é.— N -(1 . a b .

H i ndol 3: yI HEE %A r‘fﬁ?)%‘%d?”&??ﬁdﬂn%’f RorishR s B or afiliapdiths efherisayl| sul f anyl )
- propan- | - ol or hetbréadyPoptioblehlb¥hituted with RE and R"; R® being halogen, CN, alkyl,

1, 3] di oxol an- 4-yl met hoxy) - 6- nor phol i n-4-yl - pyrimdi n-4- "ylI']-N -(yl

H i ndol - 3- yI abylexycilejlcashonyh alkydoxysarbonyl, aryloxycarbonyl,

(312 (% 4 ChORIARXARIBON nAIISNKT AIRERRS bl Micfrabicdibbifikn- 4!} - -

(1 Hindol -3-ylmet’hyl'ene razrne,
H-i ndol - 3- yl| treinprhlegan) CN, hjydroryly gkl anyl, hetgroad,(alleqxyl, iacklowy-oyl - et hoxy) -

rimdin-4-yl]-hydrazine, N

b i ndol - 3-yl &FWM‘H%’%-"&SH["@E% ot fE%- yi - 2- (3-pyri di n-2-yl - propyl ) -
rimdin-4-yl]-hydrazi ne,

RIY( 3- rret4%y| - éﬁ#%@%@ﬁﬁéw%%ghoéphm [ négbyl -2-(2-pyridin-2-yl-ethoxy) -

pyri m di"f- 4- L 3 RO 6

| g;g f;n -eﬁ,{‘ﬁ'_ " P%TJfZ_lLﬂ;g?;?ﬁegiokb%h@?ﬂﬁpﬂ%irlﬁ'—ﬁétﬁé/ﬁ)haﬁx(-@-‘yﬂifﬁﬂﬂdﬂi—@-‘yl’}'-}\}@t hoxy)

N-( 3- rrel(H;Hin(éé-ﬂﬁdmﬂhﬂmf))-ﬁYdra[Z'ﬁlenDr phol i n-4-yl - 2-(3-pyridin-2-yl -propyl) -
rimdin-4- - razine . g , .

R 6 nor phol FGCAR S b BRorpbelir v beyimidirby) N YRR RIREIDR (1 - m tol y1

;-i- ?ﬁ\gg: [hgiﬁ?lﬁh?’h{dr?izljgﬁé] N [ - [16( rlmr pholin-4-yl-2-(2-pyridin-2-yl-

et hoxy) - pyri ﬁ‘@l‘@ﬁdﬁﬂx}’b‘ﬁ &E?W@?Ihgémmmi‘%‘kﬁi@ﬂﬁeﬁ.é‘di@dd'?"

O [ 6- m@gﬂ&hﬁghﬁ_hyarﬁﬁég- pyri di n-2-yl - et hoxy) - pyri m di n-

N-[2-(2-[1,3]dioxan-2-yl-ethyl)-6-morpholin-4-yl-pyrimidin-4-yl]-N'-(1H-indol-3-
ylmethylene)-hydrazine

N-(1H-indol-3-ylmethylene)-N'-[2-(3-methoxy-propyl)-6-morpholin-4-yl-
pyrimidin-4-yl]-hydrazine,

3-{4-[N'-(1H-indol-3-ylmethylene)-hydrazino]-6-morpholin-4-yl-pyrimidin-2-
ylsulfanyl} -propan-1-ol,

3- {2{N'-(1H-indol-3-ylmethylene)-hydrazino]-6-morpholin-4-yl-pyrimidin-4-
ylsulfanyl}-propan-1-ol, ,

N-[2-(2,2-dimethyl-[1,3 ]dioxolan#-ylmethoxy)-6-morpholin-4-y1—pyrimjdin-4-
yl]-N'-(1H-indol-3-ylmethylene)-hydrazine,

N-{2-[2-(3,4-dimethoxy-phenyl)-ethoxy]-6-morpholin-4-yl-pyrimidin-4-y1} -N'-
(1H-indol-3-ylmethylene)-hydrazine,

N-(1H-indol-3-ylmethylene)-N'-[6-morpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-
pyrimidin-4-yl]-hydrazine,

N-(1H-indol-3-ylmethylene)-N'-[6-morpholin-4-yl-2-(3-pyridin-2-yl-propyl)-
pyrimidin-4-yl]-hydrazine,

N-(3-methyl-benzylidene)-N'-{6-morpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-
pyrimidin-4-yl}-hydrazine, ' '
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“4-yl]-oxinme, 1Hindole-3-carbal dehyde

O [ 6-nor phol i n-4-yl -2-(2-pyridin-2-yl-ethoxy)- pyrimdin-4-yl]-oxinme, N (1
H i ndol - 3-yl met hyl ene)-N - { 6-norpholin-4-yl-2-[2-(pyri o W%@?)

et hoxy]-pyrimdin-4-yl } -hydrazine, N-(3-nethyl-benzylidene)-N -
{6-norpholin-4-yl-2-[2-(pyridin-3-yloxy)-ethoxy]- pyrimdin-4-yl}

- hydr azi ne, |- {4-[N.- . . o

i ndol - 3.y RECHGREHRE RO S ePhial 2 By By 2- y1 - ani ne,
N ( 3- th&&&mwb-hwe,N' -[ 6- norphol i n-4-yl -2-(pyridin-3-yloxy)-pyrimdin
-4- yl]-hydrazine, éS- nmet hyl - ] o

benzyl i dene) NE-psthybbenzylidengbNplfompiphalinA-yb-2 R avyyidisyd-yiprapyl)-4-

| ) hydr azi.neq: .
mﬁrr;ra*ﬁ?&-ﬁ%‘é#i Hg&eane, ;- ((2- phenyl - 6- t hi onor phol i n- 4- yI - pyri i di n- 4-
yl ) hydr azi ne N-[@mBsphiolim#thgh2-(2Hpyridinazkel-ethax g ipyrimidin-4-yl]-N'-(l-m-tolyl-
6- mor phal i.n-4-yl - 2-[ 2- pyri di n- 3-yl oxy) - et hoxy] - rimdin-4-yl - am ne,
(2,3 of PODRGRORRG 5oy 1y Y ) etnele Y o
4- nor phol i n™dFyt 1B ind3E Lehvdeneyd A HPM-vI- Ry -hRdm-D~2- Yyl } -am ne, 3-
E4- [N E)( 3- et hgll?‘t _beﬁ’[zyl ipggne)yihﬁyd?]g)i{g%ﬁ(?%- rm?dp ozlalm;\pjg?l yl - B;%r?/m} din-2-yl} -
propi oniShox¥)-pyranidin-4-ylthydrazige( 3- net hyl - benzyl i dene) - N -
“{6- nor phol i nq4z M. 13 < - Lo Qa2 VA ) o L4 din-d-v]
byr agi e, | 1 gboibendaqchy Bt Bhidhélisy -0 GAGKY Ry S ficdidkl-
{4-[ N - @vlireximgl - benzyl i dene) - hydr azi no] - 6- nor phol i n-4-yl - pyri m di n- 2-
| ox -ethyl}r.1 ri,dins 2-0 ) .1
X (37 odo- bedbiRadle st Eact T s morpholin4 p L Camgp 2 AIY - et hoxy) -
pyri m dipgrisidih-H-)-otitne] ne,

N- (3-fl uoro-ben i dene)-N - 6-norpholin-4-yl-2-(2-pyridin-2-yl-etho -
( N %e—(lﬁlllldol-B-yImethylgne)»N‘—{E—morlloholin-t?/—yI—Z-[ -(py%)(liinl-}lyloxy)—y xy)

ethoxy]-pyrimidin-4-yl}-hydrazine,

N-(3-methyl-benzylidene)-N'- {6-morpholin-4-yl-2-[2-(pyridin-3-yloxy)-ethoxy]-
pyrimidin-4-yl}-hydrazine,

butyl-{4-[N'-(1H-indol-3-ylmethylene)-hydrazino]-6-morpholin-4-yl-pyrimidin-2-
yl}-amine, .
N-(3-methyl-benzylidene)-N'-[6-morpholin-4-yl-2-(pyridin-3-yloxy)-pyrimidin-4-
yl]-hydrazine, ' '

N-(3-methyl- benzylidene)-N'-(5-methyl-6-morpholin-4-yl-2-phenylpyrimidin-4-
yhhydrazine, .

N-(3-methyl-benzylidene)-N'-(2 -;Shenyl-G '-thiomorpholin-4—yl-pyrimidin—4-
yl)hydrazine,

(2,3-dimethyl-1H-indole-5-y1)-{6-morpholin-4-yl1-2-[2-pyridin-3-yloxy)-ethoxy]-
pyrimidin-4-yl}-amine,

(2,3-dimethyl-1H-indole-5-yl)- {4-morpholin-4-yl-6-[2-pyridin-3-yloxy)-ethoxy]-
pyrimidin-2-yl}-amine,

3- {4-[N'-(3-methyl-benzylidene)-hydrazino}-6-morpholin-4-yl-pyrimidin-2-y1} -
propionic acid ethyl ester, '

N-(3-methyl-benzylidene)-N'- {6-morpholin-4-yl-2-[2-(1-oxy-pyridin-2-yl)-
ethoxy]pyrimidin-4-y1}-hydrazine,

61




pyri m di n-4-yl]-hydrazi ne,

N- (3-chl or o- benzyl i dene) - N -[ 6- nor phol i n-4-yl -2-(2-pyridin-2-yl-ethoxy) -
pyri m di n-4-yl]-hydrazi ne, N (3-bronpo-benzylidene)-N -] 6-%‘%‘6‘]%954 yl -2-
(2-pyridin-2-yl-ethoxy)- pyrimdin-4-yl]-hydrazine, 3- {

[ 6- nor phol i n-4-yl -2-(2-pyridin-2-yl-ethoxy) - pyri m di n-4-yl]-

hydr azononet hy ic.a t hy ter,

{4-[N -(3-] og &b’%‘ @ﬁ&@ﬂ@ff \’ngf é“i}e&r&}f rBZI%]r%H’@FHhﬁl%‘*;M‘PWFP‘HPﬂr n-2- vyl
oxXy} - etyiy} elh)h'} PHI #m-Roe, 3- {

[ 6- mor phol i'n-4 2pyr|d|n - et hoxy) - p2yr|md|n4 yl]-

hydr azononet ﬁ‘{r(gmﬁéﬁ@m@dmﬂ)@'{ﬁ mﬁ;ﬂhn%}’kﬁ?{ -pyridin-2-yl-ethoxy)-

(3- {[6 ? Azd 2-pyridin-2-yl -ethoxy)-pyrimdin-4-yl]
hydrazo 4”2(11111% 4) met hanol, N, N-Di ethyl-4- {4-[N'-(3

- et hyl - benzw (Bnep- ueyzgmamm -[@mmptpjm4-yn-mwpyriqnymymeﬂuony)2- yl 3
- butyram de 49‘}14-£/ 3 -Met hyl -b enzyl
i dene) - WBP’&\‘}‘P' 1880l i n-4-yl -pyrimidin-2-yl } -1- (4-nethyl-p

i perazi n- 1- yIN-¢DeHisid-BenfIRlend)-N'-[6-morpholin-4-yl-2-(2-pyridin-2-yl-ethox
{4-[N - (3-Met hyI benzyl [ denec? hydr aszno] ynor(pﬁ%l?l n- I pi)rl m din-2-yl}-N
- pyri dibyrimudindeylihydeging r ani de, or 4- {4-[N-(3

-Met hyl -b %LMEL, I} -N

pyr| dlyn 4?9%?3@?2’)81 rlﬁ%hé}%éguse (11;1 ?_2{ m%?ﬂ %flj%tﬂ?ﬁgycimpound is

} ?\I 2- ?}?ﬂ%@pﬂ-ﬁ]—hﬁﬁh@mj phenyl ) - propyl] -6-norpholin-4-yl-pyrim din-4-yl
-N - ne

N- (2- n- but oxy @8 %qﬂiab%ﬁgﬂfﬁ' h“ OXIUPRNAInA K ndol - 3-yI met hyl ene) -

hydr azi ﬂn@draﬁ&loﬁiéﬂﬂﬂlpba{zoﬁ%ﬁ methyl ester,
N (2-(4- hydrox but vyl ) - 6- nor phol.i n-4-yl -pyri m di n- 44y )-N-(1 H-|ndoI 3
yl met hy| ene) é dﬁ ﬁ%iodo-benzyhdene) hy azmo] 6-morpholin-4-yl-pyrimidin-2-

yloxy}-ethyl)-1H-pyridin-2-one,

3-{[6-morpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-pyrimidin-4-yl]-
hydrazonomethyl}-benzoic acid N-methyl amide,

(3-{[6-morpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-pyrimidin-4-yl}-
hydrazonomethyl}-phenyl)-methanol,

N,N-Diethyl-4- {4-[N"-(3-methyl-benzylidene)-hydrazino]-6-morpholin-4-yi-
pyrimidin-2-yl}-butyramide,

4-{4-[N'-(3-Methyl-benzylidene)-hydrazino]-6-morpholin-4-yl-pyrimidin-2-yl}-1-
(4-methyl-piperazin-1-yl)-butan-1 -.one,

4-{4-[N'-(3-Methyl-benzylidene) -hydrazino]-6-morpholin-4-yl-pyﬁmidin—iZ—yl} -N-
pyridin-4-ylmethyl-butyramide, or

4- {4-[N'-(3-Methyl-benzylidene)-hydrazino]-6-morpholin-4-yl-pyrimidin-2-yl}-N-
pyridin-4-yl-butyramide.

47.  The use of claim 43, wherein the compound is
N-{2-[3-(3,4-dimethoxy-phenyl)-propyl]-6-morpholin-4-yl-pyrimidin-4-y1} -N'-
(1H-indol-3-ylmethylene)-hydrazine,
N—(2-n-butoxy—6-morpho1in—4—y1—pyrimidin—4—yi) -N'-(1H-indol-3-ylmethylene)-
hydrazine,
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N[2-(2-] 1,3 ] dioxan-2-yl-ethyl)-6-norpholin-4-yl-pyrimdin-4-yl]-N-(1
H- i ndol - 3- yI nmet hyl ene) - hydrazine N-(1 Hindol-3

-yl net hyl ene) - N' - [ 2- (3- net hoxy- pr opyl ) - 6- nor phol i n- 4-yl - 30 August 2006

pyri mdin-4-yl]-hydrazine, 3- {4-[N-(1

H i ndol - 3-yl net hyl ene) - hydr azi no] - 6- nor phol i n-4-yl - pyri m di n- 2-

yl sul fanyl }p -1-0l,.3- {2-[N-(1 s .

H i ndol - 3-yl %%@F@ﬂé‘)xthp'aépkﬂﬂhoE-'ﬁﬁﬂ'{?ﬂ’&?’i‘q’i‘lﬁﬂﬁ'N SOH-de - 4- v sul fanyl )
- pr opanyhnahyleﬁb){h?fdl(azma di met hyl - [

1, 3] di oxol an- 4- hoxy) - 6- nor phol i n- ?/I’I m di n- 4- I(]1 1
H- i ndol - 3- yI Rt G}r[ér%é‘}wwd%- kﬁthél) 6Nrnorpholm-4 y pyrlnndln-4-y1]-N H- mdo -3-

H-i ndol - 3 yI Ne(llﬂfinéﬂ@—ymlet[lsﬂenn)-ﬂ\b-lﬁb{ii~methoyjr—pﬂ>p(yla~®mb'rpdibhn-z-ﬂ-l - et hoxy) -

pyrim din-.4 Z|ne N (1

H i ndol p?@%%%&fg)ﬁ% >-[ 6- mor phol i n-4-yl -2-(3-pyridin-2-yl-propyl) -
pyrimdin-4-gl [N/—(Mﬁ-irld&ﬁ?: -ylmethylene)-hydrazino]-6- morpholm—4—yl mldin-Z-

N-(3- met Eyuk anzyl [ dene) N -[ 6-nor phol i n-4-yl -2-(2-pyridin-2-yl -ethoxy) -
pyri mi diySal-piopa-dplbne,

“N-(3-ethyl - b@I{]ZzY[N Aol B PR Myl fho . b-rorpiiol By Apstirgiail 4-2t NoxY) -

pyri m din-4-yl]-hydrazin
N- ( 3- newlﬂllfﬂlbéhlzlsﬂpﬁfdé@é) N - [ 6- mor phol i n- 4-yl - 2- (3- pyri di n-2-yl - propyl ) -

di n- 4- d . . g
R L6  hor phot RHEZEEBRIE L ndigxglan 4yimeihoxy) S momholin gy BATigiging (1 m 1 of
;—i- et gy: Wg@m'f(lﬂhydblagjgﬂﬁthylénb) -Aydrdzine, h g 2. (2 " I
‘Hi ndo - ef i o] - ridin- -
et hoxy) - py%/l ﬁ & &y& ‘Wel h}?&VJ’E‘FW(@D ’?ﬂlﬁr@?@g‘élﬁ‘zﬂﬂ)’%%@n 4'Y1} X
O [ 6- nog gll\%domwgthﬁ %H{dzgien 2-yl - et hoxy) - pyri m d! n- 4-yl ] - oxi e,
1H i ndol e- 3-car bal d hol i n-4-yl - 2-(2-pyridin-2-yl -ethoxy) -

pyri m di n- 4- N—QIH@;@ ylmethy[lene) N’F 6-morpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-

pyrimidin-4-yi]-hydrazine,

N-(1H-indol-3-ylmethylene)-N'-[6-morpholin-4-yl-2-(3-pyridin-2-yl-propyl)-
pyrimidin-4-yl]-hydrazine,

N-(3-methyl-benzylidene)-N'-{6-morpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-
pyrimidin-4-ylj-hydrazine,

N-(3-ethyl-benzylidene)-N'-[6-morpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-
pyrimidin-4-yl]-hydrazine, _

N—(3-meﬂlyl-benzylidene)«N'-[6—ri10rpholin-4-y1-2-(3-pyridin-Z—yl—propyl)—
pyrimidin-4-yl]-hydrazine,

N-[6-morpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-pyrimidin-4-y1]-N'-(I-m-tolyl-
ethylidene)-hydrazine,

N-[1-(1H-indol-3-yl)-ethylidene]-N'-[6-morpholin-4-yl-2-(2-pyridin-2-yl-
ethoxy)-pyrimidin-4-yl}-hydrazine,

3-methyl-benzaldehyde O-[6-morpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-pyrimidin-
4-yl]-oxime,

1H-indole-3-carbaldehyde O-{6-morpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-
pyrimidin-4-yl]-oxime,
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63 30 August 2006 N-(1 Hindol-3 -ylnethylene)-N- {

- 6-nmor pholin-4-yl-2-[2-(pyridin-3 -yloxy) ethoxy]-pyrimdin-4 f}

-hydrazi ne, N-(3 -nethyl-benzylidene)-N - 30 August 2006
{6-norpholin-4-yl-2-[2-(pyridin-3-yl oxy) et hoxy] - pyrimdin-4-yl }
-hydrazine, butyl- {4-[N-(1 Hindol-

-yl et hyl ene M é% lin-4- :? m ne,

N- ( 3- et hyl - ﬁ,‘ H%(%}lég' mﬁhﬂo%‘g%risﬁmrpﬁdﬂﬂi ?I EW%H} %3%)"9/ “oxy) - pyrinmidin
-4- yl] émosiy]apyrnﬁ;dni&u(ya

benzyl i dene) - N - (5- et hy pho I n-4- yI phenyl yrim din-4-

yl ) hydr azi neN-(3-methy1—benzyhdene)-N -{6-morpholin-4-yl-2-[2-(pyridin-3-yloxy)-ethoxy]-

N ( 3- neté,lsmh.u&;ﬁ_qzsylglh N - (2- phenyl - 6-t hi onor phol i n-4-yl - pyri m di n-4-
yl) hydrazi ne |rret iyl -1 H-indol e-5-yl)-

{ 6- nor phol i nbntyy|{4 QN[ (ZHagudoleB ~wlnBsthyilancy-hydrarioody§-moppholinddeylpydmydin2- - ani ne,
(2,3-d| thl H i ndol e-5-yl) - .
{4- m)rpﬁ'o}llnﬁy - 6-[ 2-pyridin-3-yl oxy) - et hoxy] - pyrimdin-2-yl } -amne,

3 {4- [N - (3Nvgthythybbazylidedere) [ohetphalimnyl-6-(FRidiol 311@;,% impyAUn di n- 2-yl
- rOthl}m c acid ethyl ester, N (3 -nethyl-benzylidene
{6 mor pREMRLa#nE - 2_[ 2- (1- oxy- pyr|d|n2yl) ethoxy]pyrlmd|n4yl }

-hydrazine, &-(3methyl- benzylidene)-N'-(5-methyl-6- lin-4-yl-2-ph, 4-
{4-[N -(3-net h§/3l2 be%zyll enen)ez hy&rglgl r){o] _mq orlﬁl ho |nP ?nﬂpynﬁl?l}ln di n- 2-

yl oxy} - #Dhydrazingt pyri di n- 2- one,

(0 e R g 0R) bl idefey TRl BN s il o S Y el 1 MOXY)

di n- 4-
RIYEIBH}I :y?)hjnirbzama;yl i dene) - N - [ 6-nor phol i n-4-yl -2-(2-pyridin-2-yl-ethoxy) -
i din- 4-
(37 chi or o- edis harIal idole; i pprsphatingtyh-2 2 pwidiyrden) sthorvlt hoxy) -
pyri m dippridhidih h=yry el ne,

(2,3-dimethyl-1H-indole-5-yl)- {4-morpholin-4-yl-6-[2-pyridin-3-yloxy)-ethoxy]-
- pyrimidin-2-yl}-amine,

3-{4-[N'-(3-methyl-benzylidene)-hydrazino]-6-morpholin-4-yl-pyrimidin-2-yl} -
propionic acid ethyl ester,

N-(3-methyl-benzylidene)-N'- {6-morpholin-4-yl-2-[2-(1-oxy-pyridin-2-yl)-
ethoxy]pyrimidin-4-yl}-hydrazine,

1-(2- {4-[N'-(3-methyl-benzylidene)-hydrazino}-6-morpholin-4-yl-pyrimidin-2-
yloxy}-ethyl)-1H-pyridin-2-one, )

N-(3-iodo-benzylidene)-N'-[6-morpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-
pyrimidin-4-yl}-hydrazine,

N-(3-fluoro-benzylidene)-N'-[6-morpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-
pyrimidin-4-yl]-hydrazine,

N-(3-chloro-benzylidene)-N'-[6-morpholin-4-yl-2-(2-pyridin-2-yl-ethox y)-
pyrimidin-4-yl]-hydrazine, | |

N-(3-bromo-benzylidene)-N'-[6-morpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-
pyrimidin-4-yl]-hydrazine,

3-{[6-morpholin-4-yl-2- (2-pyr1d1n 2-yl-ethoxy)-pyrimidin-4-yi]-
hydrazonomethyl}-benzoic acid methyl ester,
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N- ( 3- br ono- benzyl i dene) - N -[ 6- nor phol i n-4-yl -2-(2-pyridi n-2-yl - et hoxy) -
pyrim di n-4-yl]-hydrazine, 3- {

[ 6- mor phol i n-4-yl - 2- (2- pyri di n- 2-yl - et hoxy) - pyri ni di n- 4- yA0jAugust 2006

hydr azononet hyl } - benzoi c acid nethyl ester, 64 30 August 2006

1-(2-{4-[N -(3-i odo-benzyl i dene)- hydrazi no] - 6- nor phol i n-4-yl pyrimdin-2
yl oxy} -ethyl):1 Lﬂg{?-z- e - . . i

[ 6- nor phol i n-lﬂ(—zy‘i{:@%%} %ea%ymﬁi‘%)%YQ{%WW:%Q;PM%‘}-H:W}‘M-

hydr azondemt yhl)- epgadia-Reigd N-met hyl am de, (3- {

[ 6- nor phol i n-4-yl -2-(2-pyridin-2-yl-ethoxy)-pyrimdin-4-yl]-

hydr azononet ﬁ’y{[ﬁ‘-“ﬁ?mm)"iiﬁ]e%'ﬁ?aﬂm‘ilm'z'Yl"ethOXY)-PYi'lmldln-4-y1]-

N, N- Di etfilazdndnfetiN -bémr iR BiA Shiiglene) - hydr azi no] - 6- mor phol i n- 4-yI -
pyri i s oyl - bu)}[};yr ar_rioggd?: 4- Ukl

{4-[ N - (3- MetBnt[6-berphylin-dehd)(2ipyddarl-pbthexypyrmadind-yl-y| - pyri m di n-2-yl }

{i [ (Nfl( @@#@%ﬁ@éﬁh&gh&e{%&ﬂ@m ggi- ln-ef[]g: mﬁr pholin-4-yl-pyrimdin-2-yl}-N
pyri di n-4-y| MENHYikethLIg-{4# INI'(B metiyl-BenAyfidddd)-h#drazino]-6-morpholin-4-yl-
pD/lrE\It gyhpgg%xhﬁ:}?ﬁp_gbﬁyg%%ﬁggl Qo] -6-norpholin-4-yl-pyrimdin-2-yl } -N
: 4-{4-IN'-(3-Methyl-benzylidene)-hydrazino]-6-morpholin-4-yl-pyrimidin-2-yl} -1-
(4-methyl-piperazin-1-yl)-butan-1-one,
4-{4-[N'-(3-Methyl-benzylidene)-hydrazino]-6-morpholin-4-yl-pyrimidin-2-y1} -N-
pyridin-4-ylmethyl-butyramide, or
4-{4-[N'-(3-Methyl-benzylidene)-hydrazino]-6-morpholin-4-yl-pyrimidin-2-yl} -N-
pyridin-4-yl-butyramide. '
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