PYRI M DI NE COVPOUNDS BACKGROUND Interleukin-12 (IL-12) is a heterodineric
cytoki ne (p70) conposed of two subunits (p35 and p40), and plays key roles
in imune responses by bridging innate 5 resistance and anti gen-specific
adaptive immunity. Trinchieri (1993) |Inmunol Today 14: 335. For exanpl e,

it pronotes type 1 T helper cell (Thl) responses and, hence, cell-nedi ated
imunity. Chan et al. (1991) JExp Med 173: 869; Seder et al. (1993) Proc
Nat| Acad Sci USA 90: 10 Exp Med 177: 1199; and
Hsieh et al. (1993) SC|e#ﬁgIgg%ﬂﬁ§E§U§E%gngkégggﬁ)% | L-12 causes
excessive Thl 10 responses, and may result in |nflannatory di sorders, such
as insulin-dependent diabetes nellitus, nultiple sclerosis, rheumatoid
arthritis, psoriasis, Crohn's di BdSKGRQUNDepsis. See, for exanple, Gately
et al. (1998) Annu Rev Imunol. 16: 495; and Abbas et al. (1996) Nature
383: 787. Thus Interéikin-d R Gd.-12)-id 2 heteesdimedel cytokine i(woanompo@d@ﬁumt o treat

the just-nentioned diseases. Trenblegu et al. (1995) nol .. 15 Today 16:
383; " and ABBHR{PIY 2041 p40), 299 plavesreyo aiﬁmwmuneeaspoa% m%ﬁgg%mﬂ %,
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be suppresse by nD 2 produ
down- r egulldt 335. IH.orl:ﬁamp]lep]d prnmcoms yaa 1 ehelsedell (Tht)responsey andfieaneyat or y
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R3-(Q) -1 e Rari Achdl S6i 195,4196%510\1\8WMa£{étuB§-a1 g@l R%J[Ekﬁﬁ&wrle/d imdhenei naf t er
as NC(RaR)], aryl, or heteroaryl; each and R4 |ndependently i's

R hal ogen, Hsfrltat o!. (&Bemécwngaﬁdﬂ 57t O@erpsmctlm o1 beaues expessive Thl

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

diabetes mellitus, multiple sclerosis, rheumatoid arthritis, psoriasis, Crohn’s disease,
or sepsis. See, for example, Gately et 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) Immmunol.

15 Today 16: 383; and Adorini et al. (1997) Chem. Immunol. 68: 175. For example,
overproduction of IL-12 and the resultant excessive Thl type responses can be
suppressed by modulating IL-12 production. A compound 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):

Rr(c%vﬁl/ g,
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R is N:<Rb [referred to hereinafter as NC(R*R")], aryl, or heteroaryl; each of

25 R, and Ry, independently, is R®, halogen, nitro, cyano, isothionitro, SR®, or OR®; or R, 4



and R4, taken together, is carbonyl; R3 is R alkenyl, alkynyl, ORe,

OC(O RC, S®2Re, S(ORC, S(02)NRCRa, SRe, NRcRd, NRCCORd, NRCC(O) ORd,
NRC( O NReRa, NRSM2Ra, CORe, C(OORC, or C(ONRCRd; R5 is Hor alkyl; nis
0O, 1, 2, 3, 4, 5 or 6; Xis 0, S S(O, S(02), or NRe; Y is a coval ent
bond, CH2, C(O, C=NRe, C=NNOWN 5 C=N-SRC, 0, S, S(O, S(02), or NR Zis
N or CH one of Uand Vis N and the other is CRe; and Wis 0, S, §(O),

S(02), NRdeR?] tm%l%g@her' id c%bﬁﬂ R??shR‘()fallcgcﬁj‘ylaE'lﬂyl%h ORF,TOEESRIFB,RY, is H

al kyl, ar et er oar and eac inde endently, i's H alkyl,

aryl, het S(@ﬂyS(OzaNR%/BI SRhé‘iIéiRocNRf@@R MRQ(@@RarPﬂbﬁ%(D)NRBie that the

left ato i cri dab i osest to the
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j ust - descrxi Resl soss(a)?s‘éog)eomnmpﬂch dmmcmcit OFL, OT(OWPCeNdR |, TeneOR°,C( R2R4)
noi eties, or when there are nore than one RC- contai ni ng substi tut ‘ed groups

in apyri GN-BR" 6 S(AH S(@NeorIRiH istN exCHaanvef Unad Vsisdb aad thei gthesr ent .
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subset of jida ermehﬂm@lﬂnaksipamqmo@fyl tahd Sachi dﬂR?ratndM inaeﬁaﬁaémmaﬁ by t hat
R is NC(RaR). In these conmpounds, U can be N, V ca Z can be N,

and W canHhelkyl, aryl, beferopivbreyclxl, dgterasyclylow aNRéﬁaf@anNB@ thﬁt thedefthyl | et hyl |
or acet yI toln SRR a%a/%gﬁls?lltlﬁgci %ﬁp (aESClefa(?‘ al%&/re 195&%86%@[@121’1@ Smlcﬁﬁe lg{l%yl ) 2,

3, or Ia Lome engo et eroar pyT i

ORe, 108Re, A6 KON WhBIRRés 2 ofg@éi@) m&%dst-desc@bémﬁmﬁnﬂlcnmpbmdﬁayi s Re Re
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is 0, S, brvao @dewe&eflf@éentg@ R) m?lﬁa%%pewﬁmﬁ re grg migre thap ope Ry yi | or
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same or different. The same rules apply to other similar situations. Further note that
R° can be a monovalent or bivalent substitutent.

15 Referring to formula (I), 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 CH;, andn canbe 0, 1, 2,
3, or 4. In some embodiments, R3 is aryl, heteroaryl (e.g., pyridinyl), OR®, SR,

20 C(O)OR®, NR°RY, or C(O)NRR’. In other embodiments, Rs is

Ot -

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

Ry
"Y)‘S‘s / | Rh \\/th
ORI < i y
RQ .

in which B is NR', O, or S; B’is N or CR: REis H, halogen, CN, alkyl, cyclyl,

25

alkyloxy, alkylcarbonyl, alkyloxycarbonyl, aryloxycarbonyl, heteroaryloxycarbonyl,



inwhich Bis NR, O, or S; B is Nor CR R is H halogen, CN, alkyl,
cyclyl, alkyloxy, alkylcarbonyl, alkyloxycarbonyl, aryl oxycarbonyl,

het er oaryl oxycar bonyl , 2 hydroxyal kyl, al kyl am no, or al kyl am nocar bonyl ;
Rh is H hal ogen, NO2, CN, alkyl, aryl, heteroaryl, ORe, OC(O Rc, SO2R
S(O Rc, S(02)NRRd, SRC, NRRC, NRCCORd, NRCC(O) ORd, NRC(O) NRRd, NRSO2Rd,
CCR, C(O)CR or C(ONR Rd; R is H, alkyl, or alkylcarbonyl; pis 0, 1,

2; dhggb%z %\iﬁd Jalkﬂaml%o of alﬁylaéni%%m%n R NEf®1 NOZSCIKI ﬂkle ~hRq
or N D\/ rein is hyl pr cyco CP
met hoxy, ®yharigroand) 6@éroc<ﬁ)R° r&@ﬂbx&(@Rﬁcﬁ(@b)Nm &R%m,,l&i &bn hyl |

m&g%ﬁo&%%%% WM&S@%@&M ﬁ% gis 0,

1, or 2. ARt Bﬁélk?l@%@ﬁylofné@q BY? Hddi 190, coBosgls of this Inventl on is
featured by "th I% of het eroaryi I'n’ t hese conpounds, U can be N,
@refmabémg

V cal be CH, ZRcalriR Wcan be 0. In addition, X can be 0 or N\W R
can be H, nethyl, ethyl, or acetyl; Y can be a coval ent bond, 0, S, or

CH2, and n can be 0, 1, 2K r 4. |n-’sqQme n@odlrrents R3 is aryl,
heteroaryl (e.g., pyridinyl| s hhqas pyri 8r pyridin-3- yl), CR,
SRe, C(OOR NRRd, or C(O < I n ofrher Se 'rrents R3is RFRe RfRe or
A m-A in which each of A and A", mdepéﬁdently, is 0, S or NH each of
Re and R', independently, i SRH, aI kyl, ang}I or heteroaryl; and mis 1 or

2. 20 In this second subset of pyri md| ne corrpounds R1, pref erably, is
/IRr D wherein R® is H, methyl, ethyl, propyl, cyclopropyl, methoxy, ethoxy, halogen, or

methoxycarbonyl; R" is F, C1, CN, methyl, methoxy, ethoxy, OC(O)CHjs, OC(O)C,Hs,

C(0O)OH, C(0)OC,Hs, C(O)NH,, NHC(O)CHj3, or S(O2)NH;; R' is H, methyl, ethyl,
10 or acetyl; and q1s 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, or CH,, and n can be 0, 1, 2, 3, or 4. In some
15 embodiments, Rj is aryl, heteroaryl (e.g., pyridinyl, such as pyridin-2-yl or pyridin-3-

y1), OR®, SR®, C(O)OR®, NR°R, or C(O)NRR. In other embodiments, Rs is

peakinty

in which each of A ahd A’, independently, is O, S, or NH; each of R® and R,
independently, is H, alkyl, aryl or heteroaryl; and mis 1 or 2.

20 In this second subset of pyrimidine compounds, R;, preferably, is

T
. D

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



inwhich Dis 0, S, or NRI; RRis benzo, halogen, CN, hydroxyl, alkyl,
aryl, heteroaryl, al koxyl, aryloxyl, or heteroaryloxyl; Rmis H, alkyl, or
al kyl carbonyl; and r is 0, 1, or 2. Preferably, RLis 3 Rir NRm and R
is methyl, ethyl, propyl, or benzo; and r can be 1 or 2. A third subset of
t he pyrlmdl ne corrpounds of formula (1) is featured by that R is NC(RaR);
each of R2 and R4 is H R3 is H alkyl, aryl, heteroaryl, cyclyl, 5

het er ocycl yl, al kyl oxycar bonyl, al kyl am nocarbonyl, or al kyl car bonyI R5 is
Hor alkyl; nis 0, 1, 2, 3, 4 V)ers NR; Y is coval ent bond CH2,
(O, CN-R C=N-OWN C=N-SR, 0, 0),> S(02), or NR Zis Nor CH one
of Uand Vis N, and the other is SRC ~ahd Wis 0, S, S(O, S(02), NRc, or
NC(OR in which each of Ra and Rb, mde}qendently, is H alkyl, aryl,
heteroaryl; and Ris H alkyl, aryl, 10 hetefoaryl, cyclyl, heterocyclyl,
or al kyl caidorny imethiyl, dthylsptopyl, dr berreeindaf capybeilnordl. ne corrpounds preferably,
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het er oary oxyca onyl or 15 al’kyl afi nocar bonyl ;
Rh bei ng hettrogeelyl, Glkyldxydarbeayyl, alhjflklyxinocanbyhyl hmlhylombynyl Rb ksdX ot |

o "re anaelk BB L3 Y pt 6200 Mhe Soiharaiedt otk e CRG NG (o o 9"
such as 3caRtORf Ri‘l—-qmish O' s gK@)Cﬁ(d?% okNﬁ“% zZ34 Nwr,cmldfﬁwb al¥EY Xy car bonyl

or hal ogen; Rh i's dr ox |, heteroaryl,

al koxyl , amd/thowfHer 190(6R @nél%a?rQJ Se‘»@(O) %(Qj) MSOIONCQO) m \Bhlcla)paah ofi h some
enbodi i 1 ome |
or 1- Bg”%ﬁ%}i %gépgpg%lgyelrs%%i larl eteroaﬁyhi_sagﬁfﬁ ggﬁa 1,g| ) OPK; |r i ny

enmbog mﬂnh&erob’r}ﬂ&:}lel\hdt@o@dlyla@dallﬂacdrﬁomt eroaryl or het er ocycl yl.

Preferably, X is . b .
In this third subset of pyrimidine compounds, preferably, one of R* and R” is

H or alkyl; and the other is aryl or heteroaryl 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®
1s H or alkyl; and the other is

e G

(e.g., R%  such as 3-methylphenyl);
in which R® is H, alkyl, alkoxyl, methoxycarbonyl, or halogen; R is halogen, CN,
20 hydroxyl, alkyl, aryl, heteroaryl, alkoxyl, aryloxyl, or heteroaryloxyl; and qis 0, 1, 2,
3, or 4.

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, U is N; V is CH; and R; is heteroaryl or heterocyclyl. Preferably, X is

25 NH; Y is O; nis 2; and one of R* and RP is H; and the other is



25 NH, Yis O; nis 2; and one of Ra and Rbo is H and the other is 4 9 in
whi ch R9 can be CN, hydroxyal kyl, al kyl am no, al kyl am nocar bonyl

al kyl oxycarbonyl (e.g., C(O OCH3), or halogen (F, d, Br, or I) when R3 is
heteroaryl (e.g., pyridinyl), or RO can be halogen (e.g., 1), alkyl (e.g.,
met hyl ), or 5 al kyl oxycarbonyl (e.g., methoxycarbonyl) when R3 is
heterocyclyl (e.g., 1Hpyridin- 2-one). Al kyl, al kenyl, al kynyl, aryl,

het eroaryl, cyclyl, and heterocyclyl snenti oned above include both
substituted and unsubstituted noieties he term"substituted" refers to
one or nore substituents (which may be ¢ sanme or different), each 10

repl aci ng a hydrogen atom Exanples of Fubstituents include, but are not
limted to, halogen (F, C, Br, or 1), Rhydroxyl, am no, al kyl am no,
aryl am no, dial kyl am no, dlarylanlno cyaho, nitro, mercapto, carbonyl,

car bani do lnMémﬂBliﬁ/ctan hﬁa(ENDIX}Sdrcxyalkyl alidardmo, alkylanymcathmnybul f oam do, al kyI

al kenyl , a on cl ter erein al kyl,

al kenyl | Bieypoon % Redeilaeich iwré@% G (%, Gl 81 ﬁwﬁi@%ﬁm&%

opti onal | 3(6 %U th'ﬂ)e&w&ﬁlﬁlﬁﬁﬂgen@é ¥l I) Ql?{&lﬁ(e%arlﬁéthyﬂ)adrogen hydroxyl ,

am no, mercapto, cyano, or nit used herein, the'term"al kyl " refers
to a 5traiajtoxiabond (. ,bn@thmn@drb@nkl;) wheg Rouphatentwilyli (ag., 1 H-pyrédivar bon

at ons. EvarT? Ss of al kyl groups include nethyl, ethyl, n-propyl,

i sopropyl B butyl, and n-pentyl. Sinilarly, t he tern1"a|keny|" or 20
“al kynyl " ref er/slkyloaﬂceﬁylr alikghyl; SYRIBRELLYI, BYRYICARThMrb &Y nidntidhéy ny| group
containing 1 to carbon atons. The term' aryi " refers to a hydrocarbon

ring syst é‘hﬂ%ﬁ@d@?@m subgfituted.apg epsubsptitufagdvneigties Thedemm Grbstitpisdati c ri ng.
Ex | | t h |
mapne iyt , 50efy lonBBh o EaleELeHE Srnb e BB bamg bIUFBRA S o o

ri ngisyst eeplémglmhy&mgbm am. bExangpled o fxubstavémginalude gas breafde ligdiedasd,i c ri ng
whi ch conté%l ns at | east qgne heteroatom such  as 0, N, or S as part of the

ring syst ogap (. 1(d BéﬁFﬂhéWd%%Vhéﬂ@5+B@HMHEQ%ﬁﬁﬂégmﬁ%dwﬂ@ﬂ@?@@ryl noi eti es
i ncl ude, %Ihgm g?ﬁd E‘ﬁt}c? szptcﬁ %%'o lp}férB?xlq}’ 0; cér’ﬂérﬁ F&’;%ngm yl,

i m dazol yl, pyri dl n qui nazo ‘nd i ndoI yl. 5
thloureldo thlocyanato sulfoamldo alkyl alkenyl alkyloxy, aryl, heteroaryl cyclyl,

heterocyclyl, wherein alkyl, alkenyl, alkyloxy, aryl, heteroaryl cyclyl, and

15 heterocyclyl are optionally substituted with alkyl, 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, tert-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 the 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.



The terns "cyclyl" and "heterocyclyl™ refer to a partially or fully
saturated nono-cyclic or bi-cyclic ring systemhaving from4 to 14 ring
atons. A heterocyclyl ring contains one or nore heteroatons (e.g., 0, N,

or S) as part of the ring systemand the remnainder being carbon. Exenplary
cyclyl and heterocyclyl rings are 5 cycyl ohexane, piperidi ne, piperazine,
nDrphoIine t hi onor phol i ne, 1, 4-oxazepane, and 1H pyridin-2-one. The term
"sul fanyl" 1 ef epsichfs ac,}tcwflo afl] OWeroSelylF WikPNEh AU G FEREERRIN COMPOUNGS

of this invention: |net%oxy phenyl ) - pr opyl

- 6- nor phomone-A:yglic.q)WJ;C(y'pm nngLS}yste}m ha\mmg from 4 to 14 ring atoms. A heterocyclyl

N - (1H 1 ndol net hyl ene dr.azi

N (25 bulBRGO R P S PRARCHORE R s 7 36 g1 31 R Dofips fippysipm and

yl met hyl eaR)rediiddazione: &a%ﬂ)%bﬂﬂl}ﬁﬁry c clyl and heterocyclyl rings a:re

N- (2- (4- hydroxybutyl)-6-nmorpholin-4 y yrimd Y )-N - H i ndol - 3-

yI metshy| en:ecqubpuwzpmen(lm@;mmmane)mthw[ezﬂpszmprpho e, 1,4- oxazepane

3]d|oxagwé‘%1 eth % 6- mor pholin-4-yl-pyrimdin-4-yl]-N-(IH

|ndoI { ég ydra2|ne (Conpound 4) N-(1 Hindol-3 -yl nethylene)-N

- [2-(3 - nethoxueﬁhgpyhmmﬁdnnﬁﬁaajaﬂn&gymP pyri m di n-4-yl]-hydrazi ne

(Conpound 5) 3- A

Hi ndol - 3- i neSPFnyTé @ylonwﬁ SEPHBIPCIGcargyRes phthis ipyention; ni din- 20

2y SUL ) PR G PRI Sk sl pnd 4 b0 1

4- ylgulfaFVKlHﬁnmﬂamﬁanﬂymm%%mMﬁm?wIﬁom@bﬁmi2)2 di net hyl - [
1, 3] di 4 - 6-
iy - | ‘&X"( PR U R R A e T
2- - 6- hol 4-yl din-4-yl} -
?\I E 1H-1i ngrn%ﬂ?{g%%%ylagﬁgbbn@g?gdz(?ine (Cormmr:)gugdI g N}/(lpyrI mdin-a-y

H i ndol - 3-yl rreNh@ll-(éFta)drNybp&)qﬁmﬁrphwlmﬂryypyﬁnlddlnﬂyﬂ)—Bﬁ 1(1B-ipdolSthoxy) -
P & mor phairseesp Sy BEaR EORPRIA 91 of opyl ) - 30 pyri mi d n-d-y1] - ydr azi ne
I e e e e S P A
( Conpound inde}-3- ylmethylene) ydrazine (Compound 4)
N-(1H-indol-3-ylmethylene)-N’-[2-(3-methoxy-propyl)-6-morpholin-4-yl-
pyrimidin-4-yl}-hydrazine (Compound 5)
3-{4-[N’-(1H-indol-3-ylmethylene)-hydrazino]-6-morpholin-4-yl-pyrimidin-
20 2-ylsulfanyl}-propan-1-ol (Compound 6)
3-{2-[N’-(1H-indol-3-ylmethylene)-hydrazino]-6-morpholin-4-yl-pyrimidin-
4-ylsulfanyl}-propan-1-ol (Compound 7)
N-[2-(2,2-dimethyl-[ 1,3]dioxolan-4-ylmethoxy)-6-morpholin-4-yl-pyrimidin-
4-y1]-N’-(1H-indol-3-ylmethylene)-hydrazine (Compound 8)
25 N-{2-[2-(3,4-dimethoxy-phenyl)-ethoxy]-6-morpholin-4-yl-pyrimidin-4-yl} -
N’-(1H-indol-3-ylmethylene)-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-(1H-indol-3-ylmethylene)-N’-[6-morpholin-4-yl-2-(3-pyridin-2-yl-propyl)-
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)



6 N-(3-ethyl-benzylidene)-N -[6-norpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-
pyrim di n-4-yl]-hydrazi ne (Conpound 13) N (3-nethyl-benzylidene)-N

-[ 6-nmorphol i n-4-yl -2-(3-pyridin-2-yl-propyl)- pyrimdin-4-yl]-hydrazi ne
(Conpound 14) 5

N-[ 6- nor phol i n-4-yl -2-(2-pyridin-2-yl -ethoxy) - pyrinidin-4-y|]-N'-(I-n}tonI
- ethylidene)-hydrazi ne (Conpound 15) N[ |-(

H-i ndol - 3-yl) - gl @y&ﬁﬁ%ﬁ%ﬂ%lené)%ﬂm-ﬁla Hoﬁnﬂzr %1 2-82-b i @AI-GiLh
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nmpoun C e . .
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( Conpoun a4 it SCnRuby 1gpe) - N -
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(Compound 19) Iﬂ5[6—morphohn 4 yl-2-(2-pyridin-2-yl-ethoxy)-pyrimidin-4-yl]-N’- (l—m-tolyl-

N-(3- et h | hol i n-4-yl -2-] 2- di n- 3-yl

ot hoxy] - pYPTREAF R YGRS SR 5 Compound’ 20y buty s oY &)
{4-[N - (1Hi ndNL 13(11%15’;&&@3/ B dylméﬂqam -[Ehrofphstinph ol 2-2-Byidin-2-yl-
pyrimdin-2-y -amn]@n‘é npoun ﬁ)

N- (3- et h@thommmld ylydregined Comporrd 16| - 2- (pyri di n- 3-yl oxy) 20

p3(/r5| ?e?lhgl 46y|rr%)r p %fl h%ﬁd% 9@@3@3@%&1 #4( '@_B%(?ﬁ% 1IaZ| n (Corrpound 23)

N- ( 3roret hiyyridhilivzylyil dexiaye- (Norr(paumhm)yl 6-t hi onor phol i n-4-yl - pyri n di n-4-
yl) - hydrazi ne ound 24

(2, 3-di met hyl - iﬁirm 613&35‘2%}¢W{1%0n&§rr§%’#19hn4 X 2-E-pyidipdr YIhthexa)y | oxy) -
oy bhol b oy - &t hoxy] pyr i m i n-2-y1}-am e’
(Conpound 26) B-(1{H4inddl- 3-6/Bnethylle§l¢) -We {Eylarplerie)4- Sryﬂi{&ipyrij}in -3-yloxy)-
2673) mﬁi (pgogthfr’]’ﬁar -Yllﬁlé‘ﬁﬁ ‘Péfgl n- r@ne (é/onlp()%ng%om c acid ethyl ester (Conmpound
{6- ngy phol i n- 4N¥('3zr%e1{h§r ﬁénz%&en@)'-N SeBnephblin-4-yl-2-[2-(pyridin-3-yloxy)-
ethoxy]-pyrimidin-4-y1}-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-yl)-{6-morpholin-4-yl-2-[2-(pyridin-3-yloxy)-
ethoxy]-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-y1}-amine (Compound 26)
3-{4-[N’-(3-methyl-benzylidene)-hydrazino]-6-morpholin-4-yl-pyrimidin-2-
30 yl}-propionic acid ethyl ester (Compound 27)
N-(3-methyl-benzylidene)-N’-{6-morpholin-4-yl-2-[2-(1-oxy-pyridin-2-yl)-
ethoxy]-pyrimidin-4-y1}-hydrazine (Compound 28)



et hoxy] - pyri m di n-4-yl } - hydrazi ne (Conpound 28) 7 1-(2-

{4-[ N - (3-net hyl -benzyl i dene) - hydr azi no] - 6- nor phol i n-4-yl - pyri m di n-
2-yl oxy}-ethyl)-1H pyridin-2-one (Conpound 29) N (3

-i odo- 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 (Conpound 30) 5

N-(3-fluoro-benzylidene)-N -[6-norpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-

pyrim din-4-yl j-bydc emé DR PEed)-hydrazino]-6-morpholin-4-yl-pyrimidin-
N-(3-chl oro- benzyl i cpﬁegg 6- nor p hol?n}-/ 4-yl -]2-( -rlr))yrl |r}1,-8¥r3l/l et hoxy)

pyri mi di n24dgy)-atyd) éﬂ-mqlm@mdﬁamgynd 29)

o oot i oy RS e S Rl e 52 (2o B iy ot o) - 10
[ 6- nmor phopiimtiyl- }21] h?dﬂamb@camgowﬂdm)hoxy) pyrl mdin-4-yl]-

hydr azononet hyl } - benzoi c acid neth est er 1-(
{4-[ N - (3-i odoNbéndyorocheneylidepel; ¥616]01181%r‘bﬁg£)1@rp¥ﬂ9m%Jyl-ﬁthp?éﬁ)n 2- yl oxy}

~ethyl)-1 15 3-
6 ngr%how%ié‘g'ﬁ%ﬁg&%@%egﬁﬁ% 3351%’hoxy) p§/r| i di n-4-yl] -
hydr azononet hyb}(maﬂamﬁemszhdbn& Neq 6uhorplio lhed AR gunidindBy1-eBoxy)-

[ 6- nor pholin-4 2-pyridin-2-yl -ethoxy)-pyrimdin-4-yl] -
hydr azonoRBid 11} 4p§HlT yipzing(GemBrunddipound 37) N, N-Di et hyl -

{4-[N'- (3-met h&gﬁ@%ﬁ}d b%ﬁg’%%ong%w 23 'n[é}g'%)ﬁ(% i TR yﬁ)a%'ﬂj&n‘ﬁlﬁ(b “yl %ﬁloxy)

pyri m din-2-yl ram
{4-[ - (3p%ﬁ1it§t1h-4b3d]}hydnadmaeé¢eﬂnpdnai233oo] 6- nor phol i n-4-yl -pyrimdin-2- yl}

(4[N (o Mot ot Cba e Sy apas oy S REV BROFPRR L py i i di - 2-
yI } ” p{g ggaﬁf/hloy%enzyl F%ﬁ%%ﬁlﬁ%e?gzl %Wr pﬁgl ?ﬁ fl yl -pyrimdin- 7
yI } N-pyri di n- 4-@+{4E0N y(Bainiloberiagbidpredin derzino - Shaprphelin-deyl tpysisidine?-depi ct ed
bel ow: CO{B?(?I?—%&yb:-lﬁ-p'illridin-Z-one (Compound 35)
15 3-{[6-morpholin-4-yl-2~(2-pyridin-2-yl-ethoxy)-pyrimidin-4-yl]-
hydrazonomethyl}-benzoic acid N-methyl amidev(Compound 36)
(3-{[6-morpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-pyrimidin-4-yl]-
hydrazonomethyl}-phenyl)-methanol (Compound 37)
N,N-Diethyl-4-{4-[N”’-(3-methyl-benzylidene)-hydrazino]-6-morpholin-4-yl-
20 pyrimidin-2-y1}-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-
yl}-N-pyridin-4-ylmethyl-butyramide (Compound 40)
25 4-{4-[N’-(3-Methyl-benzylidene)-hydrazino]-6-morpholin-4-yl-pyrimidin-2-
y1}-N-pyridin-4-yl-butyramide (Compound 41).
Their structures are depicted below:

Compound 1:
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Compound 2:

Compound 3:
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Compound 4:
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Compound 5:
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Compound 11:
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Compound 15:

Compound 16:
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H CN O Compound 19: H N OONNONN -~p H N 10 O 12 Conmpound 20: H
N~ N~ N\N~ N/ C~-NCH3 0 Conpound 21: HH 1-1/,~NYN7,,1 NNONHC-NO 5
Compound 22: H N N' N N aN~ N CH3 0 Conpound 23:

Compound 20:
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5 Compound 22:

Compound 23:
Compound 24:
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H NNON NCH3 CNCH3 O
Compound 25: HCH3 ~/ON
O-\/ON~ NCH3 /N\ NH

Compound 24: NNONN OY, HNCN)CH3 10 S 13
N/ Ol \ CH3 N\ H CN O Conpound 26: H CH3
N O 5 Conpound 27:

Compound 25:
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Compound 26:
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O
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N A
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N CH3 CN 10 O 14 Conpound 30: H O-N~ NN

CO Co
N /
H

N
1
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CNr" OYNN'N N/ CNF O5 Conmpound 32: H N'N NCNr OyN7,,, NO C- 0
Compound 33: H CNr'~ O-NNIN T I N/ C-N Br 0 10 Conpound 34: H OyN NON
ONN/ NCCH3 Q15 Conpound 35: O H / N-~OINN- N NCNO Conpound
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O
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Compound 36:
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HONN-N\ NN/ CNHO CH3 5 Conpound 37: H OYN- NON N (N) HO O
Compound 38: Et HNNN Et "'N ONNCH3 O Conpound 39: NH "3CQ N N-
N'IN ONNCH3 10 O 16 Conpound 40: NHH NN NON ON

Compound 40:
N/
g N
AN \”/\/\”/ X \N/
) N~
[Nj CHs
0
Compound 41:
H H
| AN NMN\ N\N/
N _~# 0] N~
0

In another aspect, this invention features 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 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 human or an animal) in need
thereof an effective amount of one or more pyrimidine compounds of this invention.
The method can also include the step of identifying that the subject is in need of

15 treatment 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., opinion) or
objective (e.g., measurable by a test or a diagnostic method).

The pyrimidine compounds of this invention include the compounds
themselves, as well as their salts and their prodrugs, if applicable. Such salts, for

20 example, can be formed between a positively charged substituent (e.g., amino) on a
compound and an anion. Suitable anions include, but are not limited to, chloride,
bromide, iodide, sulfate, nitrate, phosphate, citrate, methanesulfonate, trifluoroacetate,

and acetate. Likewise, a negatively charged substituent (e.g., carboxylate) on a

17



N CH3 O Conmpound 41: HH NI \ NN ONOCNCH3 O 5 In another aspect,
this invention features a pharmaceutical conposition that contains a
pharmaceutically acceptable carrier and an effective anmount of at |east one
of the pyrimdine conpounds of this invention. In further another aspect,
the present invention features a nethod for treating 10 an |L-12
overproduction-rel ated disorder (e.g., rheumatoid arthritis, sepsis,

Crohn's gl Q.caibdril DBt Whh QLRSS S1BESId Gafibs in6ludé ﬂﬁiﬂhfdhdﬂ gnerdent
di abetes nellitus). The nethod includes adm nisteri ng to a subject (e.g.,

a human ofo, é@dllamll@mlpptasﬁumeléﬂ, megnepiEnr ioancagiE den.\Aad 4AReUEOTBIM GAEODr  nor e

pyri m di ne unds t his inventi I ude t he

step of |§Jle Wﬁ?’%le’ﬁ%’ musulﬁj ect QIBEIGSXP roﬁﬁfgg ?&i@t?s%a?s‘%d@ of di seases
or disor dﬁﬁaﬁmd@@ﬁlealge@bcap@m defihgtivied eliich,iupoh admirdetration tb @stlHS]ect aedgment  of
a subject or a health professional and can_ be su%ectlve g. ?PPfgl ni on) or

obj eét i vecapeblg.of prsading &l ryrinyidinercesipoppdsegeriied PY‘?:(Sﬁ%QH’@@P
pyrim di “éﬂff%{{pso&*ﬂé’ éﬁnatcgl gﬁhi%%{étd ai&%‘]ht}tfqesﬂﬁ ﬁguclﬁl hf‘cffe' ves,

as well as theit sa s an elr app 1ca f or
20 exanpl E992(;3B1dﬁ@n§fbfrﬁﬁﬂmtxﬁ‘tﬂmgsﬂ)a p05|t|vel y charged substltuent (e.qg.,
am no) on a coppound and an_ani on. .guitabl e ani ?Hg i ncl ude, but are not

linited to, chitbdddifton, seypepf the pyriaudige cownpy } EVEREon Bavs oBRat e,
citrate, {' 'féaﬂc]cnq A rome ok Hci(élgséﬂﬁﬁ@th@tcgmersa@qcﬁgﬁh Bids bhkGMse, @
arge

negatively stltuent carboxyl ate) on 17 conpound can
f or moa sahﬂrammhtesarmmmmixlﬁmsx sibgle emattlomm imicViduad didstearenes,not |imted

to, sodi u ion, patassjumio ne5| u ci.umion, and an anmoni um
cation OReLOMERE BHX ?Shﬁ‘g?fﬁocﬁ :2, %%aﬂﬁ\?lélg o s include
esters and ot he{irther, the aforementioned pynmldlne compounds also include their N-
oxides. The term “N-oxides” refers to one or more nitrogen atoms, when present in a
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 IL-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 IL-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 the art, 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.
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pharmaceutical ly acceptabl e derivatives, which, upon admnistration to a
subject, are 5 capable of providing the pyrimdine conpounds descri bed
above (see Goodman and G I nman's, The Pharmacol ogi cal basis of
Therapeutics, 8th ed., McGawHill, Int. Ed. 1992, "Biotransformtion of
Drugs"). In addition, sone of the pyrimdine conpounds of this invention
have one or nore doubl e bonds, or one or nore asymmetric centers. Such

conpounds QLG Sah BE AIPLRSA by M4RNsGubiirited. eFlorSigRsifRaigfant i oner s,
i ndi vi dua ﬁeélltli'i'flsterergr%;s'érl}sp,’g di asta{eg?eorrer\{rc m >§t Er es, ando(r:i sﬁ-% olra{g?ans- or E-

or Z- doufitsechlsengroue (.91 atgpositivnro) leen reatteitiafeg. emerphpbres do fymi #1i di ne
conpounds_al so..i ncl ude .thei,r, N- oxjdes. The. .t W N-oxi des” refers to one
or nore nWF%ﬁéﬂaﬁmgl% &t &%hfaﬁiykwmﬁwﬁeﬁlﬂ}l% c88’t988’64?c??n 3%8 in
N-oxi de fgg gﬂepéreQ by _ré\i'cti@% at BmEARY Wikhta iRAISniefestet Rt towed &ttEeattiéht Madhi abl es
envisioned by this invention are only those that result in the formation

of stabl eplpysphorous ereychinmsdeu Seeondipdorp gronp cagtbghpriaceddy rgadmeated n, refers

t d i.ch t abij it ficient t : d
whi oot MeSrabBuE B RS 65 et oh etpbe i o re d ol RYROA B © 201
time to bexdagésh ch@potdtPofiofR@a €D, Watreid Bk OB 6.8, Cémpound Ieednbrg | L- 12 20

over production-rel ated di sorders such as rheumatoid arthritis, sepsis,
Crohn' s dpxsearse by reasting frepysimpidnssihloridg ot Srignarg reageaty P Qregepidhdent

di abet es | ]i.tus it hi .of 1 his.i . .
conpositi %E%g%:r{oth#a‘%rﬁ?@ﬁ gg%éeéﬂr%%eﬂtﬁ%}r? gr% f‘ &E)cﬁjé; J|oc)1/&r f&%ﬁ‘& iO%ﬁ%%%ﬁ %édg 11%Iles cri bed
above f or thegresence dfemt drggnopallddiam 2ompuendasodertiliystn Isoat extcefdrols way Her , and

the use of such a conposjtion for the 25 manufacture of medi capent for
the j ust - BOdBsgdy ddpedlesiredisprapri E@@B?%P?’SBF@&%‘? Eﬁ&ﬁb‘“ﬁﬁé%b&%@e}%‘g f the

L e e

met hods wedabtiknwith, 6.9, hgliazihe aad the primanylamins obthechepled hydratine mogaty es

O o el B £ DL D SARARE A RepgeR” o0,

chl o0 9r gHPHeCaRud e FirsRliRe EnPYuRsf BISHosHIvhIid Ybtemed MiTRefeRES! fical ly,

first chlorogroup (€. g., at position 6) can react with, e.g., norpholine,

t o for m aothentyphodf iImKagescanibegirenaredbyisrilanrractionsl ISgnytiye mowiagien di chl or o

conpounds pgrr?rrﬁicﬁlrlx}ﬁ Sntermediate and a nucleophile can be protected prior to coupling.

The chemicals used in the above-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 deprotection) 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 Reagents for Organic Synthesis, John Wiley and Sons (1994); and L.
Paquette, ed., Encyclopedia of Reagents for Organic Synthesis, John Wiley and Sons

(1995) and subsequent editions thereof.
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be prepared by reacting an amdine with a nmalonic ester followed by
treatnent with 5 phosphorous oxychl oride. Second chloro group can be

repl aced by reacting with a nucleophile, such as an al cohol in the
presence of base, e.g., sodiumhydride. In other exanples, a conpound of
formula (1), wherein Yis CH2 (e.g., Conpound 1), can be prepared by
reacting the pyrimdine chloride with a Gignard reagent, an organotin

reagent, an Or QanAGARRRS confRURN thus¥BtAIAR B HiehA@Pufl fie@by FAHIARNRZI NC
reagent in 10 the presence of an organopal | adi um conpound” as a catal yst.

| soreri ¢ fbromatemyptye highmetfoneahce Tiquidddsomeatdgiapbyrer cryspallingtion. can be
separated from,thers. b e.q...high erformance |i.guid chro ogr aphy.
Third chioro grot iniers sB5e et s BB ARG e PpRo S a0

hydr azi ne cogaths hh @ fieétivsmyodfioNéncr thére of et yeiniditdrodzipdandsufekiy furt her
reacts with an al dehyde, e.g., indole-3-carboxal dehége to forma hydrazone

15 | inkagénventionanda pharmereitivally asnspiahly corriarhiyrthery Bistriressnt lsveshioai ned. | f
pref erred,q, 9t h%{etﬁc}’doc?tsad%ni'sﬂe%ggﬁ %ft%&&e%m%é%’f{u%ﬂ agxm%b{ﬂl fif, T €act! ons.
a ‘pyrim ate and a

Sensitive noieties on Iyl intermedl nucl eophi l e can be

pr ot ect ed sghje€rin heedOftpdatight of Me-12 e ipeadustios edated disBssea oy e- descri bed
synthetic routes may .include, for exanple, solvents, reagents, catalysts,
and pr ot e&hgumpptejd Hihderisp GORES fivgassr Bulinlow!sresiy Prpdasist REIgEhods
descri bed { td ol Ll ore or after
the steps dggégl\gg?@%b%ﬁég?lﬁ ﬁ%%il I‘%pﬁ%%%ﬁvh?ﬁ{ogggég&gs?@r%ﬁo&%gﬁgﬁ?{ aebl e

pr ot ext i ngompoupswhithds shgnirédtodohferattkdrypaitic @ffestynt the siested sulfjére. e i m di ne

compounds.. . I n addition, various.synthetic steps m erfornmed in an
al ter nat el%t@ag]étrﬁ%‘?lh opqﬁ’rsﬁférs f?roan&f’éé a’c’“ﬁé?@é’%ﬁ &’Q%ch%%ﬁgﬁﬁ‘g?s pS’S/’ﬁ‘F‘r‘?ét ic
chem stry gL 2085055B! uPAse) 308eseRb &R iﬁtff%éi}éiélgezgzlrlg’?@({6?@&99&'(9&}12%%&pr otection

and deprotection) useful i'n synthesizing applicable pyrimdine conpounds
ar e known Rep 50h21 %rBodynsiirfane hugd enayfierapescamphtely detédroseeddeen heigbtiandn R.

Larock, Conpr.ehensi v ni ¢ Transtor i 0 Publ.i she 1989); T.W
& cone and BEEODRRETT. BEGHGE: PORTEIRLBLS hetg e i RyrinaeieY 37 ¢ Ea.
John 3V | ey gnd 9%0rs3 7 1P sctive ambBEEST tREByrivhideesdipoubitl @6 fiis iaehtdd Fi eser’ s
Reagents for Organic Synthesis, John WI e&}and Sons (1994); and L.

Paquet t e, cerjrangEiope tswé 0081 v1g/Re dgahnus 1000 meflganEdeaimetdeses will alshn W | ey
o0, Sone ALSELS SR R R hhoRs HPS s AR B IR,
per f or Man@E atiintidtehtion) eiehii@a Ly andthe @byssibtyl dfzatisage 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, topically, rectally, nasally, buccally, vaginally or via an implanted
reservoir. The term “parenteral” as used herein includes subcutaneous, intracutaneous,
intravenous, inframuscular, 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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Also within the scope of this invention is a pharmaceutical conposition
that contains an effective anobunt of one or nore of the pyrimdine
conpounds of this 5 invention and a pharmaceutically acceptable carrier.
Further, the present invention covers a nethod of adm nistering an
effective anmount of such a conmpound to a subject in need of treatnent of
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agents. If desired, certain sweetening, 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 also 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 cyclodextrins, 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
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sol vent or suspending nmedium (e.g., synthetic nono- or diglycerides). Fatty
acids, such as oleic acid and its glyceride derivatives are useful in the
preparation of injectables, as are natural pharmaceutically-acceptable
oils, such as olive oil or castor 5 oil, especially in their

pol yoxyet hyl ated versions. These oil solutions or suspensions can also
contain a | ong-chain al cohol diluent or dispersant, or carboxynethyl
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adequately enabled the present invention. The followmg 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-phenyl)-propyl]-6-
25 morpholin-4-yl-pyrimidin-4-y1}-N’-(1H-indol-3-ylmethylene)-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/mL, 4.0 mmol) was added to obtain a mixture. The mixture was stirred

30 at room temperature overnight. 2,4-dichloro-6-morpholinopyrimidine (0.932 g, 4.0
mmol) and trans-benzyl-(chloro)-bis-(triphenylphosphine)palladium(II) (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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stearate, cellulose, sodiumlauryl sulfate, and D&C Yell ow # 10. The

bi ol ogi cal activities of a pyrimdine conpound can be eval uated by a

nunber of cell-based assays. One of such assays can be conducted using
cells from 5 human peri pheral bl ood nononuclear cells (PBMC) or human
nonocytic cell line (THP-1). The cells are stinulated wth a conbi nati on of
human interferon-y (I FNy) and |ipopolysaccharide or a conbination of |FNy
and Stap hx)ﬂ)ﬁ&gcﬁ HRlofHD §9K3 Qodi’ﬁi%tﬂoxy}![)ﬂbntyt)ﬁrdﬁ&ﬁsﬂaﬂﬁﬁ)}féhn idireqopaund. The
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follow n ec r r
morery 101 ot r i PRRH R Re A e R v R g oo RRARMEHERY (o
in afy way.whateaemedol) whd reattel hﬁthn@lakazer&taom%, @lrhmdl)hl@bbﬂahl BB (s eby
i ncor por ate y reference in their entiret e 1. Preparation o
d f h X npl {1 f

Conpound ¢imathqyphaypropydi-friy fregiporfhaniahe 199@@111@11@ as agvhite solid (0.30

mor phol i n n-4- |}-N -(1Hindol - 3-yl net hyl ene) - _hydrazine To a
sol ution %Aﬁ %6 @ﬂ’@ %’2"[ hoxyphenyl ) - propyl iodide (1.224 g, 4.0 nmmol) in

20 ni dry THF, IHMRX36@MH§ CIOR), BpRRTST0 80 T B Felimetd from
Aldrich, 5.2 nL O was added to obtain_a mxture. The
m xt ure wes 1I§b,|3r$7e€$ ) a3t85r %&H) éﬂéﬁ AP e 4Bkl Ghe = 0.6 Hz, 2H); 3.56-

tran gglré;?ﬁ(%c (5)’ ?A{M S- ( r| phe "‘ﬂ?ﬂ?’g‘ﬁg% ne) pé?ﬁ%\dl ur’r(l?;]d(o 03 g, 0.04

mol ) were add®fb (ESI:he/zB742uMe-H)and stirred at 60C for 2 days. After
routine 22 worku

4-chl or o- 2- [ 3- (‘\35) ml dnpienc)spprienyrYiaingRg 21363 Asimabrrabsyr piwvHet-(0. 34 g,
0.90 m nojy4,22n88 mbBhoiERRRiBhe (037 4; 6.8b Yo, ihds1é-3-dirboxaldehyde

(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, CDCl3), § (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, 4H), and 2.03-2.13 (m, 2H).
MS (ESI): m/z 501.2 (M+H).

Example 2. Preparation of Compound 2: N-(2-n-butoxy-6-morpholin-4-yl-pyrimidin-
4-v1)-N’-(1H-indol-3-vlmethylene)-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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di met hoxyphenyl ) propyl ] - 6- nor phol i nopyri mdine (0.45 g, 1.19 mmol, 30% by
flash chromat ography purification. 5 1H NVR (300 WHz, CDC13), 6 (ppm:
6.70-6.80 (m 3H); 6.32 (s, 1H); 3.87 (s, 3H); 3.85 (s, 3H); 3.73-3.78 (m
4H); 3.60-3.64 (m 4H); 2.76 (d, J= 7.8 Hz, 2H); 2.63 (d, J= 7.5 Hz, 2H);
and 2.01-2.12 (m 2H). M5 (ESI): mz 380.2 (NH—i). Furt her,
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15 dried over Na,SO,. 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, CDCL), § (ppm): 6.20 (s, 1H); 4.26 (t, J= 6.6 Hz, 2H);
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).

MS (ESI): 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 N,.

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,SO4. The solvent was removed under reduced pressure.
The crude residue was recrystallized from methanol to obtain 2-n-butoxy-4-
hydrazino-6-(morpholin-4-yl)pyrimidine as white crystals (1.10 g, 81%).

30 "H NMR (300 MHz, CDCls), § (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);
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wat er. The obtai ned organi c phase was dried over Na2SO4. The sol vent was
renoved under reduced pressure. The crued residue,
2,4-Dichloro-6-(norpholin-4 5 yl)pyrimdine, was recrystallized from Et OAc
to give white crystals (24.7 g, 77% 15g. 1H NMR (300 MHz, CDC13), S
(ppm: 6.40 (s, 1H); and 4.0 - 3.5 (m 8H. M (ESI): mz 234.0 (MtH). To
a solution of n-butanol (0.633 g, 8.54 mmvpl) in anhydrous DVF (50 nL) at
10 OC under t hgrd\NgisiNakz(@83Q¥1-aH). 12. 8 mmol ) was added quickly. The

obtai ned suspension was stirred for 0.5 h at OC

2, 4- Di chl or o- 6 T¢aspptionof 24-Yitppy-Aihyidizine- 6\(mog>hobn434ylbpmn)1dwa§2%ded to

the suspensi Af t e ature and
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extract ednﬁhdlﬁaﬁ%pﬂzeﬁb a&ﬁ@\ﬁrop_j—%reeaﬁdééﬁéqu‘éﬁﬁal ASTIRMb b hdt Il%ﬁd:tﬂﬂ’l and 15
dried over Na2SO4. The sol vent was renoved under reduced pressure The

crudé r emllémf@ thm aft e tmmgaﬂﬂneaf@ml Zhr Sftateaygecpiaic pas foregd,

> but o oureish BRbveeuPlte oot 1 eive 2005 ComPIR (9. 600y + 1 e
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20 and 0. 9H),&05 (;rleO(BGa) 1HME7> 4AESINO (nﬂ%H)3772331 mmp 2Hp 6al3ss) U).on of

2- n- but ox 0 nor p r i n 8 in

di oxane (é&ﬁfﬂf%ﬁh@@ b h?g ézi’%]e[y(g)lﬁy gn@' Ej"@s’o‘ﬁ“r%’ro1% oo i ATy

obt ajghed Lq&@t@@@H}l #idiw.96 g =teentel; to 95C, and sti rred for 12 h under N2.
25 After cooli % to roomtenperature, the reaction m xture was quenched
with ice-bri neMa@PIapra®ed™MiuEh Et OAc (200 nl). The organic extract was
washed with brine, water, and dried over Na2SO4. The sol vent was renoved
under reduced pressure. The crude residue was recrystallized from net hanol
t 0 obt ai nERamplet BgpaatidsfZempoutd (3ndi-(2h@khydrdxyuyd)-6inmdrghelm-as1l-whi t e
crystal s phihiig4- A1 -(180nddl- N diBRehdtxdragel3), 8 (ppm): 5.89 (br s,
1H),465.49 (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 211), 1.55 - 1.42 (m 2H), and 0.96 gt, J= 6.9,
3H); 24 M5B ( ESAmixfme oi@get]zoy(ym-pgc o-butylzinc bromide (50 mL 0.5M in THF, 25

mmol), 2,4-dichloro-6-morpholinopyrimidine (4.68 g, 20.0 mmol) and trans-
benzyl(chloro)bis(triphenylphosphine)palladium(IT) (0.15 g, 0.2 mmol) 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-chloro-2-(4-ethoxy-4-oxo-butyl)-6-morpholinopyrimidine
(1.108 g, 3.54 mmol) in 50 mL THF at—78°C, a diisobutylaluminum hydride
(DIBAL) solution (4.72 mL1.5 M in Toluene, 7.08 mmol) was slowly added. After
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
yellow solid.
"H NMR (300 MHz, CDCl3), & (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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To a solution of 2-n-butoxy-4-hydrazi no-6-(norpholin-4-yl)pyrimdine (200
nmg, 0.748 mmol) in MeOH (20 nl), indol e-3-carboxal dehyde (108.6 ng, 0.748
nmol ) and acetic acid (a drop) were added sequentially. The obtained
reaction 5 mxture was stirred at roomtenperature for 12 h. Wite
precipitate was fornmed, collected, and washed with 2 nL nmethanol to give
200g of Conpound 2 (68% . 1H NMR (300 MHz, CDC13), S (ppm: 8.36 (br s,
1H), 8.30 (dd, Fdifoing theltyBical eduge Q5:h(l<§f021 hy@oRbutdy-61H) . 7.44 - 7.40
(m 2H) . 733-72n§hy§ pigk 3 (s, H)wy}%ﬁh J=6.6), 3.84 -
3.78 (m mlegphoianmnrmdme (@rﬁ42%|)2 OOImaol, 1.09. enmvorwasmeacted_wﬂh hydgzme1. 42 (m

I23Ir_|)epa?21'fI i %}998‘#&603 W&??‘\ifhyﬁg gl(’ﬁ& Q}H,CF& %ﬁgﬁ%”ﬁg_@? 180

pyri mi dlﬂmﬁﬂygbs)%j\l (1H—| ndol - 3- | ~yl ene)-hydrazine 15 A m xture of
4- et hoxy-4-oxo; butyl zi nc brom de (50 mL 0.5Min THF, 25 nmmol),
2, 4- di chl or o- 6 HrDIRABINNEYz, IDWEOr), GAp8) gl 1 400 L HdI0)64dnd HY; 835~

D et Gh R A HES P, BT i LG I S B0 B

wor kup, ftﬁ)%hs ?fﬁchmrwmrﬁ@m BAME)I $.ab o, WAy, P85 {RIsNE-); By 10DKaI N
e

4- chl or o- %/ 0XO0- - 6- m)rphollnopyrlmdl ne as a white solid
(2.073 g, (n@,m) ATAEH2.54 Gn Rk, 1 h & Gndth) omndok.42-1.53 (m 2H).

4-chl or o- 2- (4- :.4- 6- mor phol i nopyrimdine (1.108 g, 3.54
mml) in 50 nL m/%%sti F[\%lhl)Isobutyl al um num hydride (DIBAL) solution

(4.7 m.1 .5 Min Toluene, 7.08 nmmol) was slowy added. After 25 addition,
t he obt ai ned reactl on mxture was war med up sl ovay to 0C and kept at 0C
for 10 m )_(a AP 4 :1 Bre =00 O Qs 'A.!;.”g" 4 C e¥1z=1 00T rformed to
obt ai n. 4- memhelin-byayringidindphlNe YH4 : qig)-{1 (0.76 g, 2.80
mmol, 79% as light vyellow soI id. 1H NI\/R (300 I\/Hz CDC13), S (pprr) 6. 33

(s, 1H), 3.76-3.79 , 8 Hz, 2H);
1.81-1.91 (m fzbrlmﬁﬁ%w%refarfi%m%rm&% %%Ssrgbw?g“% pﬂmm) 25
Fol I pwi ng the tyRRI 3@05 WTQ‘HMSO% 5y @P&)ZH(AS {%}’@'H?WW(X' VHP8.25
nor phol i nopyri m di ne ( . 542 0g” 1.00 was reacted with
hydr azi ne(s, 1H); 8.18 (d, /= 66Hz lH) 771 (s, 1H); 7.43 (d, J= 60Hz 7.5 Hz, 1H); 7.16-

7.19 (m, 2H); 6.15 (s, 1H), 4.58 (t, /= 5.1 Hz, 1H); 4.00 (dd, /= 11.4 Hz, 4.5 Hz,

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

1.33(d, J=9.6 Hz, 1H).

20 MS (ESD: m/z 437.2 (M+TI).

Example 5. Preparation of Compound 5: N-(1H-indol-3-ylmethylene)-N’-[2-(3-
methoxy-propyl)-6-morpholin-4-yl-pyrimidin-4-vl]-hydrazine

25 Following the procedure for the synthesis of N-(2-(4-Hydroxybutyl)-6-
morpholin-4-yl-pyrimidin-4-y1)-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 mmol) 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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and i ndol e- 3- car boxal dehyde to gi ve Conpound 3 as an off-white solid (0.75
g, 1.90 nmmol, 95%. 5 1H NWMR (300 MHz, DVSO-d6), 8 (ppm: 11.47 (s, 1lH);
10.64 (s, 1H); 8.25 (s, 1H); 8.18 (d, J=6.6 Hz, 1H); 7.71 (s, 1H); 7.43
(d, J= 8.4 Hz, 1H); 7.17-7.20 (in, 2H); 6.16 (s, 1H), 4.37 (t, J= 4.8 Hz,
1H); 3.72 (br s, 4H); 3.55 (br s, 4H); 3.41-3.45 (m 2H); 2.49-2.54 (m
2H), 1.66-1.76 (m2H); and 1.42-1.53 (m2H) M5 (ESI): mz 395.1 (M+tH). 10
Exanpl e 4. Preﬁﬁm@ogmn@p@n?si@ {@3é€shiil)3§¢sgx79r(n2zmyl3>sﬁ

nmor pholin-4-1-pyrimdin-4 | eene) - hydrazine Conpound
4 was pr epdriednidhl)ad 4 i, Var 6.ordlmaH); 6353421653}‘1]) RetB ({tr/ -EX Snipt, @H); arkB2.004 NVR
(300 MHz, [a\%o% 6(pprr) 11.46 (s, 1H); 10.64 (s, 1H); 8.25 (s, 1H);
8.18 (d, F 7.71 (s, 1H); 7.43 (d, J= 6.0 Hz, 7.5 Hz, 1H);
7.16- 7.19 (m MﬂEsgéﬁz1@1 H4 58 (t, J= 5.1 Hz, 1H); 4.00 (dd, J=11.4
Hz, 4.5 Hz, 4372(1 ; 3.54 (br s, 4H); 2.50-2.59 (m 2H);
1.80-4.94 (m dJeflowmedthe tymen @@pcedwewﬁhlpmoﬁﬁbmeﬂmcm@p(yﬁsi) mz 437.2

fﬁg NEX ?%@Oﬁn@%ﬁgﬁﬁgkdﬁ)@r &30 y g‘?'ilsfjtr%t?ffwﬁ/w&ﬁaﬂpﬁ allfllgﬂdfl-eﬁ%fdr azi ne
25 Fol | ovmca@omeewd@@ethhﬁalﬂpfo 351816 ossmg BEShEp @ﬁnd\b' (224 ﬂnﬂdldTS%)ybUt yl)-6-
mor phol i n-4-yl -pyrinmdin-4-y % é H i ndol - Irrethlene- dr azi ne
(Corrpound 3) %@W?’@Qm& MP@-Aady d (rmy): )116616%&@)0 @‘bfﬁyiH 8@[306128(0 81
2 30 rlrrSmI 1pYEYr, 8%](5‘& T @8} 82';43%2 g%t v T h T 0", O

t 0@t £7.45gt1 22& 313 Jjoob{elge’ - H2-BIEY (i 1387 @ pe as
2ol orl egsg\l;ll\)scous Oi )£ QS rIH)OS m’mlﬁmi @g 26 1 N%RW(SOOG!M-IZ
cDC13), 8 (PP 28); §223(§;3Iﬂ1)2 5032%(131,25)(3@;11 1.98(912HB. 64 (m 4H): 3. 44

(t, J= 6.6 Hz, %% 2.78 (t, J= 7.8 Hz, 2H); and 2.00- 2.09
(m 2H). M (E E%I;} %)%1 EB 5 Follow ng the typical procedure,
4- chl or o- 2- ( 3- met hoxypr opyl ) - 6-

-—1D

Example 6. Preparation of Compound 6: 3-{4-[N’-(1H-indol-3-ylmethvlene)-
15 hydrazino]-6-morpholin-4-vl-pyrimidin-2-vlsulfanvl} -propan-1-ol

Compound 6 was prepared in a similar manner as described in Example 2.
'HNMR (300 MHz, DMSO-dg), d (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 (t, J=5.1 Hz, 1H); 3.65-3.71 (m, 4H); 3.48-3.56 (m, 6H); 3.06
(t, J= 7.2 Hz, 2H), and 1.76-1.85 (m, 2H).
MS (ESD): m/z 413.1 (M-+H).

Example 7. Preparation of Compound 7: 3-{2-IN’-(1H-indol-3-vimethvlene)-
25 hydrazino]-6-morpholin-4-vyl-pyrimidin-4-visulfanyi}-propan-1-ol

Compound 7 was prepared in a similar manner as described in Example 2.
'"H NMR (300 MHz, DMSO-ds), 8 (ppm): 11.34 (s, 1H); 10.48 (s, 1H); 8.45
(d, J="7.8Hz, 1H); 8.25 (s, 1H); 7.64 (d, /= 2.7 Hz, 1H); 7.40 (d, /= 8.1 Hz, 1H);
30 7.05-7.19 (m, 2H); 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 (ESD: m/z 413.1 (M+H).
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nor phol i nopyrimdine (0.783 g, 3.00 mvol) was treated with hydrazi ne and

i ndol e- 3- car boxal dehyde sequentially to yield 0.89 g of Conpound 5 (2.26
mrol, 75% . 1H NMR (300 MHz, DVBO-d6), 8 (ppm: 11.46 (s, 1H); 10.64 (s,
1H); 8.26 (s, 1H); 8.17-8.20 (m 1H); 7.72 (d, J= 2.4 Hz, 1H); 7.43 (dd,
J=6.0 Hz, 2.4 Hz, 10 1H); 7.15-7.21 (m 2H); 6.16 (s, 1H), 3.70-3.73 (m
4H); 3.52-3.56 (m 4H); 3.37 (t, J =6.9 Hz, 2H); 3.23 (s, 3H); 2.50-2.57
(m 2H), aBganpl88: Prépardtion FidompdEnd BSN)[2-(2122didR%hya-[ ( Mididxol&xanpl e 6.
Prepar at i oyinethdZeWpana@hblin-3-ybylitdidio Uyl MNtol1 H8mdd1-3 R hethHene)-

hydr azi no] hfatragsghol i n-4-1-pyrimdin-2-yl'sulfanyl -pro an-T-ol Conpound 6
was prepared in a simlar manner as described in Exanple 2. 1H NMR (300
MHz, DMSO-d6), 8 (ppm): 11.48 (s, 1H); 10.68 (s, 1H); 8.26 (s, 1H);
8.15-8.18 ( m 1€pmpund38 (vds prkpar2d in kiimilarimanfierk®-désekbellin Exithple 2. 16- 7. 20

53 (t, J= 5.1 Hz, 1H): 3.65-3.71 (m 4H):
gm482g ggi) (m 6&5&@{@01}’@ %D(é#)zgmpm)z&)%(hhgb 1%1),7%3@_(@5J<=n7§-2,21h§,. VB
( ESIz) Nmfz EER:0h (b %@@'1@02@45” LSRR @LIAD; 9532 PRI 6.14 (s,
hydr a2| noI LIB); Al phdR i(my; &HD,, ﬁ;)l@l—m ti (m,21); S196f-ah91 tm| 119); 3GAPRANEn/ Was

d.in Exanple 2. 1H NVR (300 M,
F)lrv(rasgfcrjg? IQ{)( 8?&“%‘1@4‘% 821'93 (13(3§|(Sniﬂia B.45 (d. 9= 7.8 Hz, 1H);
8.25 s, 1H); Bk, ngzggg,z(mﬂi WS 40 (d, J= 8.1 Hz, 1H; 30

7.05-7.19 (m 2H); t, J= 5.1 Hz, 1H); 3.50-3.68 (m
10H); 3. 20- 330(m 2H) ; and178186(m 2H). MS (ES1): mz 413.1 (M-H).

27 EXx I rati npou 2-di me | -f 1
3l di Oig})aﬁ_)gmfé spﬁmp.al;a ono Comn &'g‘l@lmw_ﬂ[é 4(%13_&%13{(1;4{1)_54__(;&&@3 ndol - 3-

| net hyl enef ar manner as
described in Exarrple 2. 1H NMR (300 I\/Hz CDC13), 8 (ppm: 8.38 (br s, 1H);

8.30 4dd, J= 4] 2 g Ir(lér(]nﬁlg 9 %E%prfﬁar? 1r£ z?glnﬁlar H&Qmer%s%%sc%‘%ed %F%Xamplé 5 7.41 (m

2R 782 'H NMR (300 MHz, CDCl), & (ppm): 8.43 (bs, 1H); 8.30 (4, J = 7.5Fz 1H);
8.2 (bs, 1H); 8.02 (d, J = 2.7Hz, 1H); 7.46-7.40 (m, 2H); 7.30-7.26 (m, 2H); 6.82 (d, J
= 1 Hz, 3H); 4.45 (d, J=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 (ESI: m/z 503.2 (M+H).

Example 10. Preparation of Compound 10: N-( 1H-indol-3-ylmethylene)-N’-[6-
morpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-pyrimidin-4-y1]-hydrazine

25 Compound 10 was prepared in a similar manner as described in Example 2.
"H NMR (300 MHz, CDCl, ), 6 (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, LH); 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-indol- 3-ylmethylene)-N’-[6-
morpholin-4-yl-2-(3-pyridin-2-yl-propyD)-pyrimidin-4- vl]-hydrazme

Compound 11 was prepared in a similar manner as described in Example 1.
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1H); 4.51-4.42 (m 2H);, 4.22 - 4.12 (m 2H); 3.96 - 3.91 (m 1H); 3.84 -
3.79 (m 4H); 3.70 - 3.64 (m 4H); 1.47 (s, 3H); and 1.38(s, 3H). 10 M5
(ESI): mz 453.2 (M+H). Exanple 9. Preparation of Compound 9: N{2-[2-(3
4- di met hoxy- phenyl ) - et hoxyl - 6-

mor pholin-4-yl -pyrimdin-4-yi}-N -(1Hindol -3-ylnmeth | ene)-hydrazine 15
Compound 9 was prepared in a simlar manner as described in Exanple 2. 1H
NMR (300 MHz, ( d

the 30y, 8_02%@ J_(sgo(mHgH)DM%o‘léé) @ﬁ?n%Hll4$(§QH§ 10@5( gzs(

6.82 (d, J= 4:5Hzl—|th);38—l¥6(s41H5,&m 8J8(ﬂl,(5H3,712=W684m48H01745L£45(ﬁ1Hz 2H)

3.87 (d, - 9 3 3. 67 4H) ;
and 3(04 (D ?lgg%olgr@ %6§2@(ﬂ@%€§| %25;%341%) %m JE%%% 1(()S K
Preparat i Q@I)oj 5@@@@&0%&@@0% pi8; | meth lene)-N -r6-

nor phol i n-42y1-2-(2-pyri di n-2- [ -et hoxy)-pyrini din-4-yll - hydrazi ne 25

Conpoiind 10 waMp(Ephrmd 442.22(M+1H).1 ar manner as described in Exanple 2. 1H
NVR (300 M4z, CDC13 ), 8 (ppm: 9.3 (bs, 1H); 8.66 (s, 111); 8.55-8.53 (m
1H); 8.28-8.26 (m 1H); 8.04 (s, 1H); 7.62-7.57 (m IH; 7.41-7.10 (m 6H);
6.08 (s, EkbbnpleéhX4Prebaration & @dmapoudid)12: Ri-(B0mbthyl-BédzylideRE N J6- 4H); and 3. 26
(t, J= 6. 6igrndi4- vlfz’féz(p'%%h}n-zm &thb 40 bt 4-+30n fe@ARl € 11. Preparation

of Conpound I1I: N (I Hi1ndol-3-"T~ylene)y-N -] 6-
nor phol i n-4-yl - 2- (3- pnyi di n=2-y1-propyl)-pyrimdi n-4-m | -hydrazine
Conpound 11 waConppaddd was peepaiad ih arsimianeanmes agldsscribdabid Hxamplesrpl € 1. 28

3 (300, R ket B T i A0 02 i i >

3.
471H;15 Z ‘713 7(§tsl,(m 11@9 719279427(%1482}1()”7 36@15@134?{)56 08'd,; 1H§ Z§4g§£—édgéﬂﬁl 525H§S c

M5 (ESI): 2H)23 843,75 ((msMH) 3. Eék—érﬁil (e, BRY); Paéﬁadm @Hzomem@mds,rﬂi)

N ( 3- et hyl -

nmor phol i n- 4-yl r@s@g’r}yﬁn{ztf{l% ZZG\QTLHEt hoxy) - pyri m di n-4-yl|-hydrazine 10

Compesind 12 was prepared in a simlar manner as described in Exanple 2. 1H

NVR (300 MHz, CDC13 ), 8 (p . 8.55-8.48 (m 2H); 7.71 (s, 1H); 7.65-
Example 13. Preparatlon of ompound 13: N-(3-ethyl-benzylidene)-N’-[6-
morpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-pyrimidin-4-yl]-hydrazine

Compound 13 was prepared in a similar manner as described in Example 2.
20 "H NMR (300 MHz, CDCl3), § (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=06.9 Hz, 2H); 3.80-3.76 (m, 4H); 3.64-3.61(m, 4H); 3.26(t, J= 6.9 Hz, 2H); 2.40
(q,J=17.6 Hz, 2H); and 1.45 (t, /= 7.6 Hz, 3H).
MS (ESI): m/z 433.3 (M+H).
25

Example 14. Preparation of Compound 14: N-(3-methyl-benzylidene)-N’~[6-
morpholin-4-y1-2-(3-pyridin-2-yl-propyD-pyrimidin-4-yl]-hydrazine

Compound 14 was prepared in a similar manner as described in Example 1.
30 'H NMR (300 MHz, CDCls), & (ppm): 9.6 (bs, 1H); 8.53 (d, J= 4.5 Hz, 1H);
7.76 (s, 1H); 7.56 (t, 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=17.5Hz, 2H); 2.39 (s, 3H); and 2.22 (t, J = 7.5Hz, 2H).
MS (ESI): m/z 417.2 (M+H).
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7.55 (m 1H); 7.49-7.42 (m 2H); 7.30-7.15 (m 4H); 6.08 (s, 1H); 4.64 (t,
J=6.6 Hz, 2H); 3.81-3.75 (m 4H); 3.64-3.61 (m 4H); 3.25 (t, J= 7.0 Hz,
2H); and 2.38 (s, 3H). M (ESI): mz 419.2 (M+H). 15 Exanple 13.

Preparati on of Conmpound 13: N-(3-ethyl-benz liy dene -N -[6-

mor phol i n-4-yl -2-(2-pyridin-2-yl-ethoxy)-pyrimdin-4-yll -hydrazine
Conmpound 13 was prepared in a simlar manner as described in Exanple 2. 20
1H NWR (300 MHz, CDC13), 6 (ppn) 8 58-8.50 (m 1H) 8 43 (s, 1H); 7.95

(s, 1H); 7.64-7.58 (m 2H); 30-7.25 (m 1H); 18-7.05 (in, 3H); 6.07(s,
1H); 4. 65Ep<amnle1]=5 IBD&I{@thIDGﬁCOIBP_‘Bﬂld?w?N- G-ramomhbhnfélviza@—m_{mim_lﬂ,ﬂ); 3.26(t,
J= 6.9 Hzelimiyg 210 I l , J= 7.6 Hz, 3H. M
(ESI): nmlz 433 3 (M-H). 25 Exanpl e 14. Preparatl on of Conpound 14:

N- ( 3- net hyl - l'iyd N 16- phol.i n-4- yl -
3- éyr ¥ di n-2-yl %qugmsrﬁr%naﬁe mlmﬂwalﬂeﬁés éﬁ%mﬁf&%mpéf‘sz-prepar ed

| 3 CDC13
5 (por) 0.6 (i NVIRS0BRTEL CABLYTD (RIS So by 1HR PR INE ol M )
6 Hz, 1H) 725(4@ 2E)AT.164M. 12, 250, 6.84((smH)LH)69(7I4f8-9HzQ?H§r7&88O Hgmy 2@&? 22 (7 s

1H): 3.81. 4H) t, J= 7.8Hz, . 2.

('lt_? =74 60(21%8(%31@&4?‘6 62'2{)2%3?&8 3. 7. 5Hz, 2H). MBS (ESI): mz

417.2 (MtH). %/I 1?@@1 pﬁ atl on of Conpound 15:
N- 16- nor phol i n- 4§$ I?‘/Z pyrila - et hoxy

- pyriori di n- 4- yII-N (1-in-tolyl- eth I|d) hydrazi ne 5 Corrpound 15 was

pr epar ed a | r e 2. 00 MHz,
CDC13) 61'5!(’12 Rye {%19 Daralon ght PPA Sty gl—l)

7.16- 7. 1419 hdmr -VE- L{\,,, hyridir B -vl-ﬁthmsv)«wvnmldm éwl -hmrgzm% 80-3. 77 (m  4H),
3.63-3.60 (m 4H). 3.31 (t, J=6.9Hz, 2H), 2.39 (s, 3H). MB (ESI): iz 433.2

I( :Vlg]l_? N - ég_ Exa obfid I%rv%g%rr«%)ta?e%rin%fshgﬁmﬁﬁﬂgr 38deNibdd iﬁﬁa&r@?g h-3-yl)-eth
nor phol i n- 4- y| 'A-NRROB00 HIHz ERCLEI@$) - YT (B8 diIR-8454/0dd; hydrazingz,

1H); 8.33 (d, /= 7.5 Hz, 1H); 7.93 (s, 1H); 7.58 (¢, J= 7.2 Hz, 1H); 7.36-7.33 (m,

2H); 7.27-7.120 (m, 4H); 6.49 (s, 1H); 4.6 8(t, J= 7.2 Hz, 2H); 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-vyl-ethoxy)-pyrimidin-4-vl]-oxime

Compound 17 was prepared in a similar manner as described in Example 2.
25 'H NMR (300 MHz, CDCls), 8 (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 (ESI): 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-yl-ethoxv)-pyrimidin-4-yl}-oxime

Compound 18 was prepared in a similar manner as described in Example 2.
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Conmpound 16 was prepared in a simlar manner as described in Exanple 2. 15
1H NWR (300 MHz, CDC13), b (ppm: 9.35 (bs, 1H); 8.54 (dd, J= 0.9, 4.2 Hz,
1H); 8.33 (d, J= 7.5 Hz, 1H); 7.93 (s, 1H); 7.58 (t, J= 7.2 Hz, 1lH);
7.36-7.33 (m 2H); 7.27-7.120 (m 4H); 6.49 (s, 1H); 4.6 8(t, J= 7.2 Hz,
2H); 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). M5 (ESI): nmlz 458.2 (MtH). 20 Exanple 17. Preparation of
Conpound 17: 34wl qzb@m&ﬁkmwﬁdi)% @ngou B2 (bs, 1H); 8,81 (s, 1H). 850
4-yl -2-(2-pyridin-2-yl-ethoxy)-pyrindn- Conpound 17 was
prepared (& Ja= 453, dtﬂ)n&ﬁﬁé«l Je6.9dzs tH);le2B (5, riIer%ﬁ@l(EJ%695{z;LHi)‘;lm9( 300 MHz,

7587, 204 SR 1996733 60 Sty 15 14145 Ui Do D 00 1

2H); 3. 80=% 36, Om): 3 (s,a}gzs.§6@§4mmﬂﬁ;sa 2%.4 bz, 99).6. 9Hz, 2H); and 2.41
(s, 3H. M (ESI) mz 420.1 (MH). Exanpl e 18. Prieparation of Conpound
18: 18 i ndol e- M EEYN edide Gdridbund 18 was prepared in a sinmlar manner
as described in Exanple 2. 30 "H NMR (300 MHz, DVsO-d6), 6 (ppm: 11.82
(bs, 1H); 8.81 (s, 1H); 8.50 (d, J= 4.5 Hz, 1H); 8.04 (d, J=6.9Hz, 1H);
7.93(s, 1lHEkample/®. (FrepatatiorbofCdidpoubid) 19: NABI-ihdbl-3vinfetiY1dde)-NLkb. 7. 33 (d,
J= 7. 8Hz, ndr ﬁoli?l 4391— 135 {Iﬁ'ﬂm%'-'l}lox@)h&ﬁo{ﬁ*nvﬁh‘hdm‘h 51@ }(\Idrazilne = 6.3Hz, 2H);
3.67 (s, 4H); 56 (s, 4H); and ) : 5|Vb(ESI) m z
445, M- 53-ylmeth
145 B (MH. 65@0@0@1}%9 Rgi ge g%s%ﬂgfodﬁ%ggpgs &e%cmggg(lﬁ%ga&g sy !
-hydraZI ne 10 QEITNMRH dcﬁmmscwca?amsbm)ﬁ 9&203(%!&&) FEWBONBF 5,a$)d839T i bed in

Example 2. 1H NWR 1%300 (pp 20(br s, 1H); 8.30 (br s,
1H); 8.29(t {F3.3Hz31H);%18-81 (mg 2H- 7844£L27£ m, AH); 7264418 (. AH) f0S 25 ;

b ,26 5 18&@0 g‘%e"% H%H?H) 4% ¢ Y88 fi’? 8§|§)%(f§% ?@??&tmi]gooz

(MtH) . Exarg2l (&, 260). Preparatlon of Corrpound 20:

N ( 3- net hyl - benz Ildene - 2;6 rmrpholln 4-yl -2-[2-(pyridin-3-yl oxy
- et htky] T3~j ni M mgziﬂﬁﬁ)r

Example 20. Preparation of Compound 20: N-(3-methyl-benzylidene)-N’-{6-
morpholin-4-v1-2-[2-(pyridin-3-yloxy)-ethoxy]-pyrimidin-4-v1} -hvdrazine

20 Compound 20 was prepared in a similar manner as described in Example 2.
"H NMR (300 MHz, CDCls), 8 (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, /= 4.8 Hz, 2H); 3.83-3.80 (m, 4H); 3.68-
3.65 (m, 4H); and 2.40(s, 3H).
25 MS (ESID): m/z 435.2 (M+H).

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

30 Compound 21 was prepared in a similar manner as described in Example 2.
'H NMR (300 MHz, CDCl;), & ppm: 8.41 (bs, 1H), 8.33-8.30 (m, 1H), 8.19 (
bs, 1H), 7.95 (s, 1H), 7.41-7.37 (m, 2H), 7.29-7.25 (m, 2H), 5.96 (s,1H), 4.65 (t, /=4
Hz, 1H), 3.83-3.80 (m, 4H), 3.65-3.62 (m, 4H), 3.36 (dd, J=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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20 Conpound 20 was prepared in a simlar nmanner as described in Exanple 2.
1H NWR (300 MHz, CDC13), S (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 IVB(ESI): mz
435.2 (MtH). Exanple 21. Preparation of Conpound 21:

Butyl - 4-[ N - ( 1H8 mHsh): #rz 408.2(@HH).

hydr azi no] - 6- nor phol i n-4-yl | -pyrimdin-2-yl P -am ne 30 Conpound 21 was
prepared in a simlar manner as described in Exanple 2. 1H NWR (300 MHz,
(RCL3)  E ety bty B8y AN DMl 723 G
1H), 7.41-/0u e m _4_ - ydri Sha tt, J=4 Hz,
1H) | 383-%%8—% 4 1163, 13.5 Mz, 2H)
1.60-°1.55 (m 2H), 135133(m 4H) , 092087(|n 3H) . 31|VB(ESI) m z

408. 2 (M Exgyp f
lid)- N( [lg) mrpho%clﬁ%t?%lglﬁgﬁﬁ%ﬁé}g@h&sggg ? pyr drow??‘fm(%ydram ne

5 To a solmi) airﬁ)°6ﬂméeﬂt§ndnrbmgpypmieq1uen(v%(addq1NaH (6®%In) oﬂ)1(4£ﬁhnygjrl@us THE (50

m.) at OC und h t t d 60% i.n .oi | 480 :
12 ol R0 JhE SeRePOR vds Heted Pel e B CEu A-cgpchapyrimidine) {450 0
2,4, 6-tri qhlgare0py hind1§ivagaddel: &eﬁa,the%ﬁmlv)arﬂ@é 1@ aerPbtfrc bhe M xture
warrred to roomtenperature and 10 stirred for 2 h, the reéaction was

quendfed t$$11‘1’|3@ éorgrh.rike maetiaxyasqeadhed thEbIm@ anBexdraciet WwithTE® Aoy @AAi ¢ phase

was washe brlne ried f.ilt te uo. The
cure prodgn vvase 06 g Pﬁj v‘ﬁ/‘rﬂlsgf é‘%lo‘gﬁgﬂg? o‘%’reggwﬁ ??I%B?ﬁﬁ%ap(gfae ilica
gel ( Et OAdn bigs@n&hekui® proding V\fal‘s @dﬂﬁéd b}JL ﬂ&&gchrgméﬁi@fhlphy o aGordof( 150 nl)
at 0C was added. sl owl y _nor phol . The reaction m xture was

15 stirredi &@g@b\ﬁt@#\cﬁwaaﬁdl ahdfh?é?foclu%(]ago&(?eﬂwft?@]ﬁﬂégﬁﬁz{;he(lﬂTﬁ&)m xt ur e
vas washeds oif bl Witedsio JJB%&@H@% (R5298 MRS Th thabhBE B e Jfdo t &7 €d and

evaporated I n vacuo € i so Isonmers was separ at ed
by flash clirredrat @gr ﬁ)]Dﬂl)h and anatheoll tran radm &mhpe@zﬁu@e IThe biikhee Wexwashedl: 7 and
: t tain 4-[6-chl ridin- o) rimdin-4-yl]-norpholine
g' 3233713 Ol%lli;h%vgter he (():rgal?lg %hase(v‘%/s c{n d (N azsg 5 12( 1¥ere(P ynd evaporated 1r>1/ vc]zcuo P
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, CDCl3), & (ppm): 8.51(d, 1H, J=2.7 Hz), 8.44(dd, 1H,
J=1.5,J=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-yl]-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-(pyridin-3-yloxy)-pyrimidin-4-yl]-hydrazine (180 mg) in
62% yield. M/Z (M+1) 289.2
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20 "H NWR (300 MHz, CDC13), 8 (ppm: 8.51(d, 1H, J=2.7 Hz), 8.44(dd, 1H,
J=1.5, J=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). M5 (ESI): nmz 293.1. To a solution of
4-[6-chl oro-2-(pyridin-3-yloxy)-pyrimdin-4-yl]-norpholine 25 (295ng, 1
mmol) in THE (10 nm.) was added anhydrous hydrazine (0,320 m, 10 nmol)
under the nitrogen prot ecti on The m xture was heated at 70C for 15 mn.
After cooling I LB enched by ice
brine and ext?rggte Et OAC 10409%2_ Tﬁ%g(r)k?lg%})r?l o phlg§§4\§\}gs washed with
brine ( 10hydrla2)cma(ﬂc80wag)e(r14§ g0 mmola)a,nduhnﬁtcdglla(dﬁhﬂm mg,i0.6 smed) in

ggﬁpggge%ojﬁgl% %?%@@JJ@E&E&“@% ”P%qo@r&P QB R0 g stlica
[ 6- mor phold owenwera%u&qw i2h Qn@w}ﬂt@%‘élﬁd g pr@hgitae& The rAuBmazkdSifad30 nO) in
62% yi el d. Mt1) 2 32 To a solution of

[ 6- o photias cdllq,ctedZ}}(liiyratlm m@wgﬂh@d Withpljttle pingiupt-of nydtgnol lpditegivné2Y 180 nm)
(145 ny, 05 ‘1 hg ehyde(72 ng, 0.6 mol) in MOH (10 )
was added™&c®t &n &'ing ¢ o% he reaction mixture was stirred at room

tenperature fOI*HNq\m (@00 V. t@@gj B%}?&ﬁ? spmmmt @tsmi 1Hhe=7.£81).t i ng

precipitate 5 was coIIectedb fiTtration and washed with Iittle amount of
met anol afd4{dl, jHy&023.2 kg), (ﬂmmﬂﬂ:lbﬂniﬁ -2.22(m, 182, 7’/&@/-7995611 21, A9R- (300 MHz,

CDC13), 1 P S N4 7 1H, J 1.5,
3.2 H), ?(2%(‘ 2H 71]7{%5%]1 ;’Q %“2845 {@7 i %gﬁg(ﬁ&zﬂﬁa?’%ﬁ%@? 26(m  2H),
7. 1744, 1&H)J;§8(gj%) 6.17 (s, 1H), 3.76-3.73(m 4H), 3.57-3.54(m 10
4H), 2.38(s (ES é2 mz 391.2. Exanple 23. Preparation of Conpound
231 N-(3- Met hyﬂ\fb‘éfﬁsmd@/ﬁ 91R.- 5-net hyl - 6-

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

hydrochl oride (7.06 g, 0.045 nol) and di net hyl nethyl malonate (6.0 g,

0. 041 nol Exiepk X3, Fsedavaibn of Coptigoand 23 AG-MethylbSadidene )Nt (Hirdets1621. 5 i,
0. 099 nol pyogShoMa- A4 BolpHERAByrRidE RnQtdazi@s added and the sol ution was
stirged at roomtenpérature for 18 h. The volunme of solvent was redcued to

approxi mately pen amidine 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 % solution in methanol) was added and the solution was stirred
at room 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 (DMSO0-dg) & (ppm)1.68 (s, 3H), 7.70-7.87 (m, 3H), 8.21 (d, J=8.4
Hz).
25 MS (ESI): m/z 203.1 (M+H)"
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 then
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-dg) 8 (ppm) 2.40 (s, 3H), 7.51-7.56 (m, 3H), 8.23 (d, 8.4
Hz).
MS (ESI): m/z 239.1 (M+H)"
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20 50 nL 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
%. 1H NWR (DVSO-d6) 8 (ppm 1.68 (s, 3H), 7.70-7.87 (m 3H), 8.21 (d, J=8.4
Hz). 25 M5 (ESI): mz 203.1 (M+H) + 5- Met hyl - 2- phenyl - pyri m di ne- 4, 6-di ol
(3.3 g, 0.016 nol) and POC13 were heated to 60C for 3 hrs. The solution

was al | owed t 04@96:hioRo-5908My RIBRER IS rEnidiRT2. 5P W Bd A @nd fBrphblS
resultant white prgci p?tate &E%Bfirﬁ{ler ed1 ang dPél?ed to p?oducer% he edesi red

corrpgund @s%??g\;ﬂq(&lansb v agte @B&@VﬂbmdﬁiF 40 mBY and-heuted toDRBG: 86 18s.(ppn) 2. 40
, , - 7. 3H),. 8. 4 SI),...mz 239.1
43 4 6. bi The e wed Mt oaRCbS ool 4R Vet g Ty etz (M

nor phol i Ngided2 T8 FIO AR 1873} wiB kasN&I Witk ivaed (35880 i)l tEed §GerMigs@Nd heated to
reflux for 3 hrs. The solution was allowed to cool then EtCAc (100 nL) and

wat ers ( 106ltercl angsadverddersdemPirs umdepredpesfarressats. westieshliant selidawasr (3x100
m.), dried aver 5 filter nd,sghvent was renoved under reduced
Ssed iinalb ey BuafioABRaE o8 Boeioy

pressure. ithout further purification (2.66
g 92 %. M5 (ﬁﬂ?‘]ssmrﬂ/z&@&ﬂa\@ﬁﬂh

4- (6- Chl oro-5-net hyl - Zé‘ghenyl pyrim din-4-yl)norpholine (439 ng, 1.51 mol)
was di ssol ved 147(6-151}3@110 methyl-2kghenglpyrmidin-4o8)merpholings( 5 lwds added 10
and the s,gl QR : u . LERGH al | oned
to cool the IL% %ae\% Olt\zeggltﬂ?fehrr% eddﬁ%dfg?&%%‘ég%gg%}@% e. @{%d}ﬁ%o m.) and
wat efo ( 108ndihk sokwios was teated Tdweflbk EHcl 8l lay.eThaeactimswedalldwda taabdelrth¢ 3x 100

n.), dried s, fil d d | d d
D b5sur o VIO EEna it FBre e PP ACRAIS T gg W (WLl of ved i n
THE (50 n%v)ereaﬂﬂe@ fl Eﬁbﬁ? Wﬁwﬁé@&l&év&%w&e@’ X700 L) \@igeBSided. The

solution was heated to re x for 4 hrs then allTowed ‘to cool. Solvent was
removed uMpSO4 fldereé dngralsentiveastréeovdst udder (ed0cedriryssaredo preduee a@i@ nl) were

il er ed Sl GgF oult sl deeatlner SRR HLafrdonmfln e (XFT 105

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 EtOAc (100 mL) and
water (100 mL) were added. The EtOAc layer was washed with water (3x100 mL),
dried over MgS Oy, filtered and solvent 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 (DMSO-dg) & (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 (ESI): m/z 388.3 (M+H)"
25

Example 24. Preparation of Compound 24: N-(3-methyl-benzylidene)-N'-(2-phenyl-
6-thiomorpholin-4-yl-pyrimidin-4-vy])-hydrazine

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 (4, J=8.1 Hz), 7.32 (t, J=8.1 Hz), 7.47-7.57 (m, 5H), 8.09 (s, 1H), 8.30-8.31 (m,
1H), 11.02 (s, 1H).
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crude product was purified by silcagel colum chromatography, eluting with
25 % 20 Et OAc/ hexane to produce the pure desired product as a yellow solid
(313 nmy, 53 %9. 1H NWR (DMSO-d6) S (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. M
(ESI): mz 388.3 (MtH)+ 25 Exanple 24. Preparation of Conpound 24:

N- (13- et hyl - bengs (ESH): &z . phenl -

6- t hi onor phol i n-4-yl -pyri m di n-4-yl)-hydrazi ne Corrpound 24 was prepared in
a 5| m | ar manner as described in Exanple 23. 30 'H- NVMR (DVSO-d6) 8 2.36 (s,

2. 76E§<§mvf&|l95’ _lﬁli‘f;ga;atgén otA(Eangtm 62.5( .3 %_Qnethvz I%Lm glfz 5 ?ﬁ’ {% hz), 7.32

Ets ‘]J_]_?) 1 Il?)thl in—é @b&n&n?f'&loxﬁl etﬁo Vj‘wﬁl—ﬁﬂe‘}pé Of” Cojrﬁl;?)ungi-]-Zgz
(2, 3-Di rrethyl 1H-| ndoI e- 5 yI) 6 rmrphol in-4-yl-2- [2-(pyridin-3

-yl oxy) - et hoxy :,ﬁ{%,

2- (pyridin-3- yI}T(;)xa;l./%rl]!ét'gﬂﬁfajldnf{oyeo(yylldm}3 g‘éthQnJi%@,SSgZ%S‘Eﬁﬁ&])Q{an >I/Jdorfous THE at

room t enpenbydroes UiHet rqottetellvlz)er@uremnd& the Nz,tﬂ, gy 6-tpghlonoipgdirmeding (666 g, 25

I was a ed follo ortjonw.se addit..on 0% sus ension in
o) 115 g ahad P MR BOGE bR BB EE ik of NaB Bt R B R e d i 1
wat er, 10 o‘ﬂ/al 8'g, bA¥RhmBK! A 80 i lofF st BGeactiBf B @HeRhe@ Hith wabut | ons
washed with brine and dried over MySO4. Purification using flash

chr offat ogvegitiyayes ekirecied with &P deorrambtingterrgenic solutions Washod withdrine@nd)

af f orded )é@g{,% 6 6-di chl oro-2- and 2, 6-di chl oro-4-

[ 2- (pyridin- %? &t hoxy] - pyri m di nes (3 72 g, 52%, (NWR ratio 15
1:1.2) as an OIPlunﬁIQtlcmMgJﬂasthrbhﬁfmzttbgapmocsﬁmm xture (3 72 g, 13 mol) in
20 nL of 1,4-dioxane was ded DI PEA& fol |l owed by
2, 3-di net Kighl %O@ﬁﬁmge/ﬁmeéne@znﬁs 34L/0 Baﬁﬁﬁéﬂ n@ﬁur%pfrﬁ édil.‘r‘}l@f?vasal?(bfl uxed

o L s SERUR. O RIRAS Lo LR RLS 791 oA DR AEFIP"

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-(pyridin-3-yloxy)-ethoxy|-pyrimidin-4-yl}-amine and {2-chloro-6-[2-(pyridin-3-
yloxy)-ethoxy]-pyrimidin-4-y1}-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 mmol) in 1,4-dioxane was
heated at 110 °C for 24 hours. Solvent was removed under reduced pressure and
reaction mixture was purified using flash chromatography (silica;
dichloromethane/acetone/methanol: 3/1/0.1) to afford Compound 25 (2 g, 86%) as a

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, J= 8.4, 1.8 Hz), 6.60 (brs, 1H),
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20 (silica; dichloronethane/ acetone/ nethanol: 3/1/0.1) to afford
{6-chloro-2-[2-(pyridin- 3-yloxy)-ethoxy]-pyrimdin-4-yl}-amne (2.07 g,
39%9. An mxture of {4-chloro-6-

[ 2- (pyridin-3-yl oxy)-ethoxy] -pyrimdin-4-yl}-amne and

{2-chl oro-6-[2-(pyridin-3- yloxy)-ethoxy]-pyrimdin-4-yl}-amne (2.5 g,
47% was al so obtained and used in another reaction. 25 A solution of
{6-chl 0r05%6[(3 1@Bynsslwzﬁ ﬂ?%@z}@ﬁmg)’ﬁipﬂﬂ 1”HQ) B:66-(l, hERM AB(m( 2. 07 g,
5.05 nmol ) ~and rpho e (1. in 1,4-di oxane was heated
at 110 C ﬂHB QZW(hd&i)san@)BQéﬂaﬁiH}/as renoved under reduced pressure and

reaction m xtu P g flash chromatography (silica;
di chl or onet han&fsamﬁg/rz {lﬁg@)&fﬁf?’/ 1/0.1) to afford Compound 25 (2 g, 86%
as a 30 colorless solid. 1H NVR (300 WMHz, CDC13), 8 (ppn) 8.34 (br S,

1H), 8.23 (dd, 1H, J= 3.6, 2.1), 7.96 brs 1H), -7.21 &m
6. 98(%d ﬁg@.mnlﬂ% A)renaratlonﬂf Commmnd B 3rD1methv.h1H 1mi=pl¢-é vyl 4. 65 (t,
2H, J=5. 1mdzrpholis-B-¢2- i di-3571ax Pie oxy]-p&rimidinAryl AN (m 4H), 2.37(s,

3H), and 2.20 (s, 3H). M (ESI) mz 461. 5 (MHH). 5 Exarrple 26. Preparation

f Co d 26; 2,3-Di_nmeth 5- -4-yl .- 6-
FZ (p)r/nr) |03|n n- 3 R}??ﬁW)Ofgte%%f °|f+ djﬁr ral%L%p{hn %ﬁ@yﬁg‘%ﬂ' 3 mixture
of {4-chlgr Qm rfe e(n;aygz emem%s[b %yadlﬁls ) a@y&agqapgih?udlﬂ A1} -andifid Ne and

{2-chl or o- pyr 3-yl oxy)-et hoxy]-pyrimadin -amne 10 (2. 5g,
47% 1cand (25§g17%3 andrﬁmﬁg,lélmmdﬂ) mﬂlph«zﬂphwmww& Qaaufrd@da@dcscabedj@scrl bed in
Exanpl e Zé PUf ification by flash chromatography and recrystallization from
et her - pent&fBPlefdve 0.3 g of Compound 26. 1H NVR (300 MHz, CDC13), S (ppm):
8.36 (br s, 1HPur1§ez§14>n(Hﬁﬂa1sh%hroﬁa$c5grﬁ$ﬂy aniSedrkBtalliZatiéh i(r&hsetheﬂ-ﬁéntaﬂe 26-7.14
(m 4H), 6.78 éng 111) 42 (s 4.68 (t, 2H, J=5.1), 4.31 (t, 2H,
J=5.1), 382¢ g oAommusd26m 4H), 2.35(s, 3H), and 2.18 (s, 3H). M
ESI): mz 461, 7. P 2
(f { 1) N3 th‘lﬁ%'&ggﬁ@m%cﬁ 5 OhERY A (120 [ PIPRLEN27 35 (m,
hydr azi noli§- 790 e 1H); A2517 rm |4lH)d6 18 Zor¥] TP ARI(ONIED), 6B ¢, 2Hh | y_ester
Conmpound 27 was prepared in si'm I'ar nmanner as described in Exanmple 1.
J=5.1),4.31 (t, 2H, J=5.1), 3 70 (m, 4H), 3.54 (m, 4H), 2.35(s, 3H), and 2.18 (s, 3H).

MS (ESD): m/z 461.5 (M+H).

Example 27. Preparation of Compound 27: 3-{4-[N’-(3-Methyl-benzylidene)-
20 hydrazinol-6-morpholin-4-yl-pyrimidin-2-y1} -propionic acid ethyl 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);
7.47 (m, 2H); 7.28 (t, J="7.5 Hz, 1H); 7.17 (d, J= 7.5 Hz, 1H); 6.23(s, 1H); 4.13 (q, J
25 = 7.2 Hz, 2H); 3.78-3.81 (m, 4H); 3.62-3.65 (m, 4H); 2.98 (t, J=7.2 Hz, 2H); 2.77 (1,
J=17.2 Hz, 2H); 2.39 (s, 3H); and 1.24 (t, /= 7.2 Hz, 3H).
MS (ESI): m/z 398.2 (M+H).

Example 28. Preparation of Compound 28: N-(3-Methyl-benzylidene)-N’-{6-
30 morpholin-4-yl-2-[2-(1-oxy-pyridin-2-vyl)-ethoxv]-pyrimidin-4-yl} -hydrazine

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 ml)
followed by the addition of MCPBA (70%, 1.43 g, 5.8 mmol) in one portion. The
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1H NWR (300 MHz, CDC13), S (ppm: 8.22 (s, 1H); 7.69(s, 1H); 8.07 (s, 1H);
7.47 (m 2H); 7.28 (t, J= 7.5 Hz, 1H); 7.17 (d, J= 7.5 Hz, 1H); 6.23(s,
1H); 4.13 (g, J 25 =7.2 Hz, 2H); 3.78-3.81 (m 4H); 3.62-3.65 (m 4H);
2.98 (t, J=7.2 Hz, 2H); 2.77 (t, J=7.2 Hz, 2H); 2.39 (s, 3H); and 1.24
(t, J= 7.2 Hz, 3H). M5 (ESI): mlz 398.2 (MtH). Exanple 28. Preparation of
Compound 28: N-(3-Meth Il ~ylidene)-N -{6- 30

nor phol i n-rdadtionZnikBuré kra®¥iyrétldviethiBhiZat Ydom Sdrsoelired bl Ncldarkbhutiandr azi ne
To a solution of 4-[6-chloro-2-(2-pyridi n-z-%a - et hoxy) - pyri m di n-4-yl ]
nor phol i nelesobtiog was castritel spiuratedpmeens Nal 3)(35\/3@)&%@@%6 ergehigrmdlesq 10 )
fol | oned t ! . > 709 ; ) 4N e _portion.
The 36 rgyé%stgiégagg%lﬂk\%s%gd%@I\@D)l‘?r&ﬂ&eeggéyggsﬁ?)g fﬁb a )%%P%@e@gﬂ &P‘g,
af f or di ng daiedl (®lasSGY) filtdrethand eMaporatddut vaduowa gieaspure palusguUfcadigstoaqueous
NaHCO3 (35 m_%bt hen the organi c phase was_ separated, washed with 10%
aqueodls Ne2S2 sy in-2aY¥elbox Hlepyrunidin-#-yl merphaling @s p veptseeld, (146t er ed
and evapor %gd;%)n vacuo to give a pure product, 4-{6-chloro 5
2-[2-(1-oxXy-pyri‘di n-2-yl)-ethoxy]-pyri mdin-4-yl}-norpholine as a white
solid, (1.46 ¢H-BMR@DCLHHMS, { DO 8)25(psnm, if);i7)41-B7 388, 2A)(m 1H); "
7.41-7.7. H; . 7.20-7.16 ( 2H); 6.14 (s, 1H; 4.71 (t, J=6.0, 2H);
3.77-3. 7337?%4'9]49)]@% %Hé’siﬁ‘?@s%ﬁﬁ 47 tf,ﬂér{b 2@%&%9213;7358%.4@; %-Fié-. Spmanhy dr ous
hydrazi ne 49, 5&93.%('[,996.6}72]112?. was added to a solution of 4-{6-

-y

chl or0-2-[ 2-'( 1- oxy- pyri di n- | ) - et hoxy] - pyri m di n-4-yl})-norpholine (1.35
g, 410 mol) i4nhyidoovsiydiaziiert).p40nde20 mnelhves adged tpa otletion of¥- {Fhe

bt ai ned mj xt s __heated,at. 95-100C far..2 h. After it cqql ed down,
Che sol vert e RUdRBra B ANy Bas e di b eePbebiod o gad t o
pr eci pi t atfim6i)an didkahd (15he1) gﬁh@itﬂ@hmgbxy?@}ecﬁaﬁ.dTﬁépBﬂaﬁiad!ﬁ%SRufeléam ) was
added. The resulti na@prem pitate was collected by filtration and washed

wi t h wat erhepigtat 951 A" GofarRes Alertit wry coqlel dawmitld salvent yas pvimprated Xy -
Y0 2tk SR TSR WL b B8 P, 200 1
7.4445. 41 then H,Q 01 5Lid)), wak a8ided.. Phe {elultidiprechpifatt Was colldkied by Hitrdtion ahdb- O,
2H; 3. 64_\A§ésgéd \(Nmm vfali?gr;(ugfild’fcﬁé pI:-BI'vga% n(elq’}ralgf.) E{6-%/?oq*pl:i%c')lil-n7—4-(ytl-’2-[‘%—:(Els-'o’xy-z D
pyridin-2-yl)-ethoxy]-pyrimidin-4-y1}-hydrazine (1.02 g) has been obtained in 76.7%
yield.
"H-NMR (DMSO-de) (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, J=6.0, 2H); 3.64-3.61 (m, 4H); 3.41-
3.38 (m, 4); and 3.17 (t, J=6., 2H).
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;O, and dried to afford 950 mg (89%) of N-(3-Methyl-benzylidene)-
N’-{6-morpholin-4-yl-2-[2-(1-oxy-pyridin-2-yl)-ethoxy]-pyrimidin-4-y1} -hydrazine
as a white solid (m.p. 187-188°C).
30 "H NMR (300 MHz, CDCls), & (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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To a sol ution
{6-nmor phol i n-4-yl -2-[2-(1-oxy-pyridin-2-yl)-ethoxy]-pyriinidin-
4-yl }-hydrazine (820 ng, 2.46 nmol) and mtol ual dehyde (97% 320 ngy,

mmol ) in methano

m xture was heated 25 under reflux for 15 mn. Upon cooling to room
tenperature, a precipitating has been fornmed, and the solid was col

by filtrayigng, mashen 2\152 13 49-8 bl ena mayr?,tsm 5ogiat hamo. 2p(idJE6203H)and

to afford 950 ny (89%

N- (3- Met hyl “benzyl i dene) -

{ 6- nor pholané2433y$,-3H) 2- (1- oxy- pyri di n-2-yl ) - ethoxy] pyr|n1d|n 4-yl}

(opm - 10 86 ( EMESHERIG ARGy, S A PG ST AN 750 2105 (3l

7.33-7.26 (m 3H): 7.17 (d, J=7.8 Hz, 1H); 605(s 1H); 37 4.53 (t,

Hz, 2H);
2.33 s,

Exanpl e 29 -W*F'

J=6.3, 2
vmg ylide H)Na)
py/| - benzyl

3 68 3 64é{m4

H; 3.54-3 50(5n 4H)'

hydr azi no] - 6- nnrpholln 4-y| - byflnldln 2- onxy} -ethyl)-IFprrldln 2-

N Br HO -
60l N Cod

4- (2, 6-di
hydri de i
washed w

H DV 0 NO H ~Cl NHZNHZ acetone, KoCO3 INI / N NJ (o)

chl or op§I*Ki“di n- 4>%1) - mor phol T¥je Yn t he
n DMF. After addition of water
th water, and dried to afford alwost a desired r

As sHOWTin th Sthﬂﬁ abov e Na, DMF
1- (hydr oxy< ef hyl) - 1 yﬂ@Z one (1175?;/—;0‘ 7@0|) V\EEC phel ¢ 1
r

i soner

47% . The obtai ned regioi soner was reflux d with 3.5 equiVval ents of
hydrazi ne i n di oxane.

10

15

20

_l_Hg. @”pﬁ/ﬁ@
)

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.
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
(2.1 g, 95%).

'H NMR (DMSO0-de): 6 10.90 (s, 1H), 7.98 (s, 1H), 7.62 (dd, J= 6.8, 2.1Hz,
1H), 7.49 (d, J="7.5 Hz, 1H), 7.48 (s, 1H), 7.41 (td, J= 7.8, 2.1 Hz, 1H), 7.29 (t, J=
7.5Hz, 1H), 7.17 (d, J= 7.8 Hz, 1H), 6.39 (d, /= 9.3 Hz, 1H), 6.20 (t, /= 6.2 Hz,
1H), 6.05 (s, 1H), 4.43 (t, /= 5.1 Hz, 2H),4.22 (t, J= 5.2 Hz, 2H), 3.66 (m, 4H), 3.52
(m, 4H), 2.34 (s, 3H).

ESMS calcd for Cp3HyNsOs:434.21; Found: 457.2 (M+23)".
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15 Water was added to the reaction m xture, and precipitate was fornmed. The
precipitate was collected by filtration, washed 3 tinmes with water, and
dried to give a hydrazine derivative (1.7 g, 85%. Condensation with
mtolyl al dehyde afforded title conmpound (2.1 g, 95%. 1H NVR (DMSO-d6): 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 (td, J=7.8, 2.1 Hz, 1H), 7.29 (t, J= 7.5
Hz, 1H), 7.17 (d, J= 7.8 Hz, 1H), 639(d J= 9.3 Hz, 1H), 620(t J=6.2

H, 1 . . L 4.22 (t 2
366(;245629,—@@%—%%0&% mpoviad 305 -(3-ie .1( 2

434. 21, Fcﬂ;ﬂd&@tsﬂ‘l@ < ~ cepar at i on of Corrpound 30:
N ( 3-1 odo- bent Ildene) N -[6- m)rpholln-

4-yl 2- t hox di n- 4- d Co d 30
pr)épargec(j i P\ygl gq:orﬁll?a n‘ﬁ%ﬁl@g&@gﬁlﬁl@ar Wﬁ“‘%%&ﬁé?sré% I %4 rII])IVISO d\g?s
6 10.97(s, 1H), IHBNMIR slra? 51&3197&%1-91)i 8851O(f7a fr&4511=i)z 1H)78%(631H)08 ‘s

7.78-7.70 m LQI 8
1H) 4 55 195 (33 Hp 767870 gm) 3503 768 (dry/ = Hz31I5)37(%r7 11841111, 3—1)16 0Bt (s, J— 6.6

Exérrpl e 31%?3%5‘?2({%}%%%@% @é’ﬁ%’ ‘@BQRS?’? f‘ﬁﬁg)r%* &E%z% q(%ﬂér?@ N - [6-

nor phol i n- 4- y| -ESNI8-caled ifeh Oz, Nz®%: 308 Y, Rt s34l D=y 1 - hydr azi ne
Corrpound 31 was prepared in a simlar manner as descri ed in Exanpl e 29. 15
1H N¥R (DVSO-d6): 8 10.98 (s, 1H), 8.51 (d, J= 3.9 Hz, 1H), 8.01 (s, 1H),

7.72 (td, E]mmz)lcﬁﬂ 1P1%pﬂ§t101} Qo%n%ﬁﬂé%{-(?}ﬁuc%p%eh%\ﬂid%’_Q)-N [6\5 1-7.40 (m

2H), 7.33 [ HEOJ] %-ZF— {-QéZ-_[l_E; 1; 3, ih tHy, 7.20 (brt,

/4
J= 7.8 rp DYRpOIs” B Vpigev) ooy b bVmidinA: Tk 3.65 (m 4H), 3.54
(m 411), 3.14 (t, J= 6.7 Hz, 2H). ESMS calcd for C22H23FN602 422.19;
Found: 445.2 (%@ﬁﬁo’und 32%@@9%&1 B snB[l%érﬁ{e'r Q9 d&kribeRauRthyR229

N-(3-chloro-benz 1id nmor phol i n -2-(2-pyridin-2- -ethoxy
- p3dAP di n- 4-yl ] @M@M@&&S@l Pt 6bhdrc19 iy, 4H3,i8%01 @y LH¥pnner as
2‘3;”H'Zbed P @g@?% ?%%z %151)1*7'5’7\'%%(%919 )1m)07 5124 b8 2o Y 33 4 (4 J=
—7 2 Hz, 1H), 7.24 (dd, J= 7.6, 5.2 Hz, 1H), 7.20 (brt, J= 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 (t, /= 6.7 Hz, 2H).
ESMS caled for CyoH3FNgO,: 422.19; Found: 445.2 (M+23)".

20

Example 32. Preparation of Compound 32: N-(3-chloro-benzylidene)-N’-[6-
morpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-pyrimidin-4-v1]-hydrazine

Compound 32 was prepared in a similar manner as described in Example 29.
25 ‘ "H NMR (DMSO-dg): 8 11.00 (s, 1H), 8.51 (d, J=4.5 Hz, 1H), 8.00 (s, 1H)
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, J= 6.6 Hz, 2H), 3.66 (m,
4H), 3.54 (m, 4H), 3.14 (t, /= 6.6 Hz, 2H).
ESMS caled for CpHa3CINGO,: 438.16; Found: 461.2 (M+23)".

2>

30

Example 33. Preparation of Compound 33: N~(3-bromo-benzylidene)-N-[6-
morpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-pyrimidin-4-v1]-hydrazine

Compound 33 was prepared in a similar manner as described in Example 29.
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7.74-7.70 (m 2H), 7.65 (d, J= 6.6 Hz, 1H), 7.45-7.41 (m 2H), 7.33 (d, J=
7.8 Hz, 111), 7.24 (dd, J= 7.8, 4.8 Hz, 1H), 6.09 (s, 111), 4.54 (t, J=
6.6 Hz, 211), 3.66 (m 411), 3.54 (m 4H), 3.14 (t, J= 6.6 Hz, 211). ESM5
cal cd for C22H23CIN6(2: 438.16; Found: 461.2 (M+23)+. 30 Exanple 33.
Preparation of Conmpound 33: N-(3-brono-benzylidene)-N[6-

nor phol i n-4-yl -2-(2-pyridin-2-yl-ethoxy)-pyrimdin-4-vl 1-hydrazi ne

Conpound 33 wasl}pmmagmﬁlsmd@ snwb@ 1mn81§1: S@%redwqu b 798{@(@1{})' e 29. 39
HNI\/R(DI\/SOde é H?H 1 7.98 (s, 1H),
7.86 (s, TH6 (s7IER7(R (tLI= B.552] ),17—|71 (dzJHSMJIZ JB).g.34 (/=1 Hz7. 54 (d, J=

7 5 Hz, 7.3 7 7 09 (s,

4. 541@ JsFngdnt éz}f)nzlgi%w%%é??’rég%ﬁ) fﬁé%@(ﬁr&ﬁh 4@ 6?t J= 6.6
Hz, 2H) HA-2Mf 368 Gal, 410y, 3632112330'%02(‘[ A83.6lHz, Fpund: 505.10 (M+23) +.
Exanpl e 34. Pre rﬁ%&atl on of Cor’%r
3-{[ 68 Mor phol i ralod for GpoH; IﬂngﬁBZ 11; Found: 505.10 (M+23)".
et hoxy) - pyri m di n- 4 y1l1- hydrazononet hyl)-benzoic acid nethyl est 10
Compound 34 was prepared in a simlar nmanner as described in Exanple 29.
1H NMVR ( D@6 34. Pragareior of Carhpound. B 3{{d6-Marpbholth-#i1-2 A Phpyri@int2-v{-s, 1H),
8.10 (s, ZXthoxyBp@emidin-4]-Bydratthonibtiivi}-Berddid abid drethil bstélz, 1H), 7.73 (t, J=
7.6 Hz, 1H) 7.57 (t, J—80Hz, 1H), 7.34 (d, J= 7.8 Hz, 1H), 7.24 (dd,
J=6.0, 4.5 Hz, 1H), 7 (s, 1H, 4.55 (t, J= 6.4 Hz, 2H) 3.88 (s, 3H),
3.681¢m 4H), %oB® m134|¥9as PBepEES masumﬁammarelesamesmzwd inESMBPER%d f or

CoESIB0L, 152c28, Y 5 ML o TRL Y 5512 81 €, oo

hydr azi n0|8-ﬁ}(I§Dl’H))h@|Ol6r(d4f#|8-PHBIIH)JV@E’,ZdyJﬁE)GH;@tMW773(1- pyi.eim; 2- one 20
Compound 35 was_prepar nner _as described in Exanple 29.
1H NVR ( DNED- 487 (¢, 8= 1810 Hz, (H) 71314)(61 ~é 608H§, 1Hpy 244dd3/ 7 6.0, 4 F)Hz, 15 7. 69

2 (1 ST G5 G0 R 8 Bﬁﬁﬁi‘& by 0373 b 41 31165'5
I(-i), Lﬁﬁ(])-;S U§=652H'EZ,,2H)43 (t, J— . 25 Hz 4.22 (t, J= 5.3 Hz, 3 66
m

C22H231N603: 5?&%03%&?{ oL (%222@) Eoundz s zamrry, caled for

Example 35. Preparation of Compound 35: 1-(2-{4-[N’-(3-Iodo-benzvlidene)-
hydrazino]-6-morpholin-4-yl-pyrimidin-2-vloxvy}-ethy])-/ H-pyridin-2-one

20
Compound 35 was prepared in a similar manner as described in Example 29.
"H NMR (DMSO-dg): 6 11.02 (s, 1H), 8.00 (s, 1H), 7.93 (s, 1H), 7.75-7.69 (m,
2H),7.61 (dd, J=7.0, 1.8 Hz, 1H), 7.41 (td, /= 7.9, 2.1 Hz, 1H), 7.20 (t, /= 8.0 Hz,
1H), 6.38 (d, /= 8.4 Hz, 1H), 6.19 (t, /= 6.7 Hz, 1H), 6.06 (s, 1H), 4.43 (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 (t, J= 6.6 Hz, 2H).
ESMS calcd for Cy3H23INgOs: 546.09; Found: 569.2 (M+23)+.

Example 36. Preparation of Compound 36: 3-{[6-Morpholin-4-y1-2-(2-pyridin-2-yl-
ethoxv)-pyrimidin-4-yl1-hydrazonomethyl}-benzoic acid N-methyl amide

30
Compound 36 was prepared in a similar manner as described in Example 29.
"HNMR (DMSO-dg): 6 11.00 (s, 1H), 8.6 (s, 1H), 8.41 (d, J= 5.4 Hz, 1H),
8.12 (s, 1H), 8.11 (s, 1H), 8.0 (d, /= 8.1 Hz, 1H), 7.83 (d, /= 6.8 Hz, 1H), 7.73 (t, J=
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Exanpl e 36. Preparati on of Conpound 36:

3-{[6- Morpholin-4-yl-2-(2-pyridin-2-yl- ethoxy
-pyrimdin-4-yl1l-hydrazononet hyl | -benzoic acid N nethyl am de 30 Conpound
36 was prepared in a simlar manner as described in Exanple 29. 'H NWR
(DVMSO-d6): 5 11.00 (s, 1H), 8.6 (s, 1H), 8.41 (d, J= 5.4 Hz, 1H), 8.12 (s,
1H, 8.11 (s, 1H, 8.0 (d, J= 8.1 Hz, 1H), 7.83 (d, J=6.8 Hz, 1H), 7.73
(t, J= 4071 HZHZH) 3z+5)7 (tZ/Ego(Hz 1@5 ”33@(d’|ZL~7-Bi)}Iz ZH$47 MS ddF7=6.6 4%, 1H),
7.34 (dd, J= 4. Hz, 1H), (s, I—SI) ="6.4 Hz, 2H),
3.5-3.0 (Hz iH)) 0 LB 1 Bl 38 fibf ~ G 03, aeimzmround 485. 1(MeNa) +. 5

Exanpl e 37. P d
3P hor phol (T8 ek i cBIREBIUST 5: Found: 485.10+Na)".

et hoxy) - pyri m di n-4-yl ] - hydrazononet h 1} - phenyl ) - met hanol Conpound 37 was
prepared in a siml ar mamnerf as des%rl bed in Exarrpl e 219 1H dNNR ( DMSO- d6) :

6 10.86 (,Xae;3. Erepargtionof Gomypeynd 3{7y(3- {fH-Mprpholing/ 0 2-ykd, J=
7.8 and 1.ctho i ., 7.24 (dd, J= 6.3 and
4.8 Hz, 1H), 606(s 1H), 525(t J—57Hz 4.54 (t, J—68Hz

ﬁzH) / 2ﬁ|j 53ESlvrs cd%%?‘%“&?%é‘éﬂﬁ%ﬁ@é 1“4?3521 H@f%%%ﬁg‘g d%%b% 5%5 769

Conpounds 38- 4THWRKAR (@D ms@rdg abl/o%b(ﬂs fied | i mJ@ﬁbQﬁ lH) 8.03 (s 1H),
4- Car bam m doyl -butiric aci ester hydrochlorid gf)re pared

fol | 60 ng 7o/ ltdetidBeandtlal Hiz,n]g}‘l)‘ r763r91(m, ean6bUt7yi2dme 366 N4 (6, 43653 i nnol )

and coupl e p t ate to

af ford desa?lflél\(;gﬁ ll%)d%g%hjyrl §g§g ﬁg% iﬁgﬂggf‘f’r a?%fﬂ%r%ﬁ Jt?ﬁé

di hydr oxy@yJ a6 e M), gseqmth;W@s @Igyghhqf Udes.gare2d).chl oro-derivati ve
(0.88 g, 60%, which was converted i1nto norpholine derivative (0.89 g,
859 after readtiMQ clgdiiar @!3HBN691d43?04%IE@PP¢réB5r2n(MH:) The

di chl oro-derivative was refluxed in dioxane with 4 equival ents of

hydrazine to afford a hydrazi ne derivative (0.52 g, 59% that was condensed
wit hisn- t@drlyﬁouaﬂsm&yldiavdr@pmbmﬂMyhlyﬂjfoﬁzwneg pethed. g, 88% . The hydrazone

\A/\f/a{s 4h)[/ar Ol( %Z ﬁgtﬁégw%ﬁga%%ﬁg}?%ggy eﬁgﬂr y rochf%)rlrlldg(\:)\}a(s:I prepared .
6- mor phol 'fanélw%g al%%éée'aihfé' g@aran% b AL E%ﬂoﬁul?&étg 6.9 &a lr%-?df%éndm) ol ution

of the acid n appropriate ne In re added. The
obt ai ned ma#cdiedyl makmaireen Waesprssence efisoduan athghite tit affopd desired

dihydroxypyrimidine (1.27g, 15%). Treatment 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 THF. 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 column chromatography.
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tenperature, and was distributed between dichl oronet hane and water | ayers.
The 30 dichl oronet hane | ayer was washed two tinmes with water, brine, and
dried. The obtained am de (70-80%yield) was isolated by col um

chromat ography. 41 Exanple 38. Preparation of Conpound 38:

N. N-Di et hyl -4-{4-[N'-(3-net hyl - benz

| iidene)-hydrazi no]-6-norpholin-4-yl-pyrimdin-2-yl -butyram de 1H NMR
(CDC13): 8x8mpR 380 Tepatifion of Colniicund 38Y A N-DAGL{I0A- {24fiv:>-(B- rﬁém?l-% (m 5

2H)’ 7. 17bé&'y11éene? h%dﬂ%lnoq- 'é)mm%hgﬁn sy p%ﬁl)mdrﬁ 27 S (HBtyAdide 3- 66 (m 4H),
7 (dq, J= 2Hj, 2.6/ (t, J= 7.4 Hz, 2H),

239(m 4H) 213(qv J—74Hz 2H) 113(t J= 7.4 H, 3H), 1.11 (t,
J= 7.4 Hz, 3H) 'HEONB (CDCE): B@r3mmnwm (s4B8), 77747 EaRF); 7439 B0(n{,Mr1) +. 10

E?;?pas'z.enigﬁbpiﬁf Bhait 2 1 T PhAaI 2.5 G 4D 3 R e Pl BT Aol - y1 - but a
- IQIQB o/ Y/
9.31-3?26%% ) %‘H)éé,%’f 1%%%22@!%678@, 71‘1«%,%’ 4, 2 At ?Zﬁ%ao‘;(m 4H) |

3.65 (m GH)7.4Bz48H),1. 136, A=9.4 Hz, 3IDH) 112t 67 (4 Hz)SHY. 4 Hz, 2H), 2.42-2.34

(m 8H), 2.30 L L 2 qv, J=_7. Hz, +ca|cd for
C25H35N702: 46%‘%5@?%&%%6&&%81\?8%23(4@%?_?#]::0“2’61'%@a%@l\ﬁb Preparation of
Compound 40: 4-{4-[N -(3-Methyl-bent |i)-
hydr azi no] - 6- m)rphol | n 4- I-pyrl m di n- 2 YI I 77~yr| di n- 4 yl meth I -but 3Tam de
3 ; fipound §9: 44 fethyl-Yemgylddgpe)-7. 37 (m 2H),
7.22-7. 11h(fdrazmblb-6-rﬂorﬁﬁoljnm V14H3/nnﬁ11ﬂ-a ‘ﬂ$ 1 (l4|-i’neth411-ﬁﬁ>efazhn-1] yDEnifao-r-  2H) ,
3.68 (m 4, 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). ESI\/S cal cd for C26H31N702:
473.25; Found: 474.30 (M) +. Ie 41, Preparati on _of Conpound 41: 4-
{4-[N -(3-Meth H)NM&ﬂC ¢1}).6§g36(br I-I) 7.71 (s, 1H), 7.46 (m, 2H), 7.31-7.26 (m,

U R TR Dl S i ey a2

( s 1H), WZ52Hf, ¢67J@ 5—41 4z, 28) 2.47-2434 (@ SIRLY.30 (s, ZH)( 2.11 dgv, 727 5tz,
1H)716$f|Z J= 6.9 Hz, 1H), 6.23 (s, 1H), 3.77 (m 4H), 3.64 (m 4H),
2.72 (t, M= Hz, 2H), 2.46 (t, 35 J= 6.9 Hz, 2H), 237 (s, 3H),, 2.15 (qv,

J= 6.9 Hz, 2H) 5oM7S caled for CpsHisN;Oy: 465.29; Found: 466.30 (M+1)".

20 Example 40. Preparation of Compound 40: 4-{4-IN’-(3-Methyl-benzylidene)-
hvdrazino]-6-morpholin-4-yl-pyrimidin-2-y1} -N-pyridin-4-ylmethvyl-butyramide

'"H NMR (CDCL): & 8.59 (brs, 1H), 7.92 (s, 1H), 7.60 (m, 2H), 7.37 (m, 25),
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, /= 6.9 Hz, 2H), 2.05 (qv,
J=6.8 Hz, 2H).
ESMS caled for Cy6HsN;O,: 473.25; Found: 474.30 (M+1)".

Example 41. Preparation of Compound 41: 4-{4-[N’-(3-Methyl-benzylidene)-
30 hydrazino]-6-morpholin-4-yl-pyrimidin-2-y1} -N-pyridin-4-yl-butyramide

'H NMR (CDCly): 6 9.43 (s, 1), 8.68 (brs, 1H), 8.43 (d, J = 4.8 Hz, 2H), 7.75
(s, 1H), 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,
35 J=6.9 Hz, 2H), 2:37 (s, 3H), , 2.15 (qv, J = 6.9 Hz, 2H).
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42 ESMS clcd for C25H29N702: 459. 24; Found: 460.30 (Mt1l)+. Exanple 42. In
vitro assays Reagents. Staphyl ococcus aureus Cowan | (SAC) was obtai ned
fromb5 Cal biochem (La Jolla, CA), and |ipopolysaccharide (LPS, Serratia
mar scencens) was obtained fromSigma (St. Louis, M) . Human and nouse
reconbi nant | FNy were purchased from Boehringer Mannhei m (Mannhei m
Germany) and Pharm ngen (San Diego, CA), respectively. Human In Vitro
Assay. Human PBNELE b ObY45022t BEbhddEab0.90 (Vi1 10 Ficol | - Paque
(Pharmaci a Bi ot ech, Uppslg(?Jé,HE%q\j\egen) and prepar ed(liwﬁJ g%l\/l medi um

suppl enmented with 10%fetal calf serum (FCS), 100 U nL penicillin, and 100

g/ m. strﬁgtog’ég}izn.l P@I}/C were plated in wells of a 96-well plate at a
concentra _ VILLHESS | s/well, and primed by adding IFNy (30 U ni)
for 22 h and sRemdhai eSlaphyioddeisngréRE dwland/(BLIC) vl obyaireddidig | FNy (100

U nl) and then stinulated by adding 15 SAC (0.01% . A test pyrimdine
compdund wabiephsmdLadalla.Coveol ipenplysderdaride (LR 1Seyags manecedenibWes pl at e.

The fi nal Q.concegnt r atd gn_wa justed to 0.25%in . all | t ures,

ol udh ngO PHECIR b SRS et MG i aA o ko mERY WAL %1
well's, priz)imﬁas{éu frdgts Boehridgy MahRfkeild Orlﬂémhélhl,@%nﬁiaﬁﬂ%ﬁtﬂhﬁﬁﬁiﬂg&ﬁ(%ﬁ addi ng
SAC (0.025% in the presence of different concentrations of the pyrimdine
conmpound. D2@oCelA) tesrastizelyer nat ants were taken 18 h later for neasurenent
of cyt oki nes. | | i.ahilj usi el ) i.on_of MIS.
Cel | ysur vi val \%fg%nagﬁ i%?géé%y%%ﬁ&ﬁgaretl%oggF %F ?89%]3%'?%@8%%%%% bance in

conpaund- FiceHtRMue (Fipsadie Bistch, UpppasBivddegpamtiqiitpatd inEMS die@iudat ant was
assayed for the anpunt o , 1L-12p70, or 1L-10 25 by usjng

f 1L-12p40
sandwi ch anp@@lwt%vvﬁhtlp%{%ﬁalgﬁﬁwdaﬁ&,10@.18mL RemiiHinand 100ng/mg Eu SA

kit from . GA 3§: | I ELI SA
kit from Eﬁ@ggﬁég&?gﬁgrﬁ?é%gé %)d. elslggga\%ser e a%tléhf%gor%%%gﬁ&%ln‘# z]a’gt urer's
i nstructi ooscellviwellnand prided b addiag YFNBE)/enlyi foe2Z Raad siiwulatdibyant own, NY)
were 30 imunized with Mycobacteriumtubercul osis H37Ra (Difco, Detroit,

M). The ad@inghB88yl ee/mke)er hxpddng ENB(19ayEmdn @ng thepastiawlated Rraddingdi um

jmufﬁléing n%gg: @fe(f 1:3/%)}\?&%q§%§gﬁ§9dir%nédr§ﬂo%}lgi Sas idlnSS(?lVE}A & Dlgfgd, 4 gg&e\é\ﬁlol plate

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 IFNy (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 supernatant was assayed for the amount of IL-12p40, IL-12p70, or IL-10

25 by using a sandwich ELISA with anti-human antibodies, i.e., a 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 supplemented with

10% FCS and antibiotics in a flat bottom 96-well plate with 1 x 10° cells/well. The
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43 spl enocytes were then stinulated with a conbination of IFNy (60 ng/nlL)
and SAC (0.025% [or LPS (20 g/nL)] in the presence of a test conpound.
Cell-free supernatants were taken 24 h |ater for the nmeasurenent of

cyt oki nes. The preparation of conpound and the assessnent of cel

viability were carried out as descri bed above. 5 Muse IL-12 p70, IL-10,

I L-1(3, and TNFa were neasured using ELISA kits from Endogen, according to

the manuf s Yekd e Yohb BB willlg cOhBinaghs 8t TFRGAGY hb/nsiS) A sove i mi di ne
conpounds%%%egstegéc]&%% Eﬂrlr%n vE’lBI\/t::cor 'FHP—l cel l s(. U%)ﬁect edly, sone of
the test @@0A36t)dsLASR0 LEHfL )Y &l the presascel afw teg cempowmdd. Adll-fikanpl e 43. In
vi vo assays Treat nent of juvant. arthritis in rats:. Adjuvant arthritis

(AA) was PURTLEEG!S Vereraam 24 I lafgr £orthe mepgpremhentof cykinesn LRYRPHREM i on
(base of BP&WQ gﬁcfl 118 aksdbkm Ot & cellgiaﬁﬂftﬁkve?@&&ﬁéd &t a8 UsReMsd bvarde from

ground, heat -Ki Mycobact eri um 15 tubercul osis H37Ra suspended in

i ncorpl et Mdusellnd?2 p7adl LMy HL-1PRadETNEnev e ueasaed tesg EEPpbusbtowr al | y once
a day for_12 days, starting the _day fallow.ng the induction. The

devel opneRadegenaseuingo;the gl%fgcwi%le%ﬁtla%w y by macroscopic i nspection

and assi gnnen . . Jifs LS ; i lonMindafe critical
period (days 13h€%10?%@%%§‘{1?§&ﬂ@ g??lggf%ggu@%ﬁ%egﬁg ioltny of A

pol yar t hr PBMC vaEHRBclocadld. dhenpatiauidy, some béthedtdt ommpouisis hevelCso fapes ade each
paw fromO o 3 bf‘Bff on erythema, swelling, and deformty of the joints:
0 for no & e 'swelling; 0.5 if swelling is detectable in at |east
one joint; 1 for mld swelling and erythema; 2 for swelling and erythenma

of both t%rsus1 3, d._ carpus; and 3 for ankylosis and bony deformty. Maxinmum
score for—é@‘lﬁ—g&\@wwus 12. (b) Grade for other parts of the body:
for each ear, @yRuh8k olrfagﬁﬁé;% ARitisan PlRE A dfvant FHeRe (A AY R MdRsent ; 1 for
connective tissue swelling (saddle nose); and 1 for the presence of knots

or kinks imfettate hewis rat¥hy il ighregtansousingiction (hase pf the taibd 0. Wwak ofp6. Or al
R T
of p@J yar wberdulsisd M3 R Jaffertien e HRBIpH PR ind "t Agjuatith Riats Wers gbved aused in
this m)deltest 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 knots 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 the results - -
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was a-reflection of the inflammtory state of the structures nonitored and
the results 44 therefore show the ability of the test conpound to provide
relief for this aspect of the pathology. Treatnment of Crohn's disease in
di ni trobenzene sul fonic acid-induced inflanmatory bowel syndrone nodel
rats: Wstar derived male or female rats 5 weighing 200 20 g and fasted
for 24 hours were used. Distal colitis was induced by intra-colonic

instillat jeRrok sRod 1Al MilifyVINL R ottt ke pRGid rEiINBSy thdaspat bhtHR. 5 Nl
et hanol 30% after which air (2 nlL) was gen{)ly i njected through the cannul a

t 0 ensur epathdlagy.t he sol ution remained in the colon. A test conpound and/ or

vehi cl e was adpi ni st er oral Ly 24 .and. ours before instillation and
then daily for Fﬁe_aaﬁ%.of%f@ﬁ'@g%%ﬁf’f ginl%?%ﬂﬁewgs‘fg?lﬁlafl@%\%%ﬁe eated with
vehi cl e al,gnamhbhSoREs)IiRBhe nsddlveR! aflistaridbfivasehihleloe fahdls rdNBS. The
animals were sacrificed 24 hours after the final dose of test conpound

adni rii st r weigbingd0g 2@ b ané fasted/fas 24 berrs srantdndligRleplitiogias indused bpdy

i ght rat | .th | d.f mal.. i | a:
ol on ( oy e ARt - Fen B b O TRRERRES Bk 0 95T O g
group 15 E@h@dliznes)beeMahichl - QALY whs gnelylinjeeisd dsedgttthe @amagetof kure

conparison with test substance treated groups and, expressed as "%
Deduct i onthat thgsphitign semesedhtrihasolen A testcompoapd apdoy whirle Weppound 12)
r epr oduci .k 0% %gi.e i HNBR% : il i
col on-to- E%%W%F%E%ﬂ&azti iacl){,d re g]:”é\;@eto tge{ﬁé\?g altlganﬁc%{hggki gl %?)r?tdr}gf group,
was oonsi daeeontsdlghop wandimildfly Ratted withatehitlewalbhe tvbdt theudtisdrasicented al | y

showed a marked, reduction in the jnflanmmatory_response. . These. experinents
vere repeXt@gchisteglus PRES- ahee aoima f"feéﬁﬁ%cnf\ﬁé‘?{%‘l ﬁ%%ﬁ&ﬁ&fc‘ihs 19al dﬂsﬁafmsnt of

Crohn' s dlé@@ogugqc{uﬂd%ﬁ@%%%ng%?cﬂc&&i {val RERARH ahdRENSE Bolomobl ti s model

m ce: Spl een S were prepare romnormal female BALB/c mice. 25 For
cel | puri bodyaweight ratihevas shénonailowdpterhfor eadusemahidchuliigt thefemuked to | abel

non CD4+ ells: B2 3~ ., CDL.b (M/ZQ).,, and -6.72). Al
ant i bodi ego@éﬁgﬁéﬁﬁgé O&Beé?lggﬁﬁsreéﬁ r%t&%éy%@&co@&@w%rﬁyp - 3 at

| G gpat eqs|aiiRGH fichicilEstfol alas USEd Bs a DNeWey JordBHrBob%eM tb® bi nd the
anti bodi es and negative selection was acconplished using an MPC- 1

magnet i ¢ sdrstrene treated grolnearheinsersel 30 ‘ebeduetion. s Rysmiding epmpeissisod f or
cell sort Lthqginvx\fnertltglonlz(]eg.c,_égrﬂ ol'lll%%tl%jre%%L u%%1§' I%Q(f‘ about 30% deduction. A 30% or

more reduction in colon-to-body weight ratio, relative to the vehicle treated control
group, was considered significant.

20 Rats treated with test substance orally showed a marked 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-rat IgG-coated
magnetic beads (Dynal, Oslo, Norway) were used to bind the antibodies and negative
selection was accomplished 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"M&" cells were operationally defined as the upper 40% of
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Phar m ngen, San Di ego, CA) and PE-conjugated CD4 (CT-CD4, Caltag,
Burlinganme, CA). CD4+ CD45RBh' gh cells were operationally defined as the
upper 40% of 45 CD45Rb-stai ning CD4+ cells and sorted under sterile
conditions by flow cytonetry. Harvested cells were resuspended at 4X
106/ L in PBS and injected 100 gL intraperitoneally into female C B-17
SCID mce. Pyrimdine conpounds of this invention (e.g., Conpound 12)

and/ or Ve@ﬁ%gb- if dpy 2d ﬂ&?@&%ﬁd&%l@c&ﬁﬂhotﬁb?fw BfEtryveek
ay fo

starting t ow ng the transfer The transplanted SLID mce were
wei ghed wHeklestedodlstvee resubpeniedit 4dA Himli inrPRfsndvivgrctedrld@.11C0] on ti ssue

sanples were fixed in 10% buf mall and .enbedded araffin.
Secti ons {Y¥BeH to’&??ﬂlp'éetlo mﬁtéétg @dc‘g%ﬂﬁce tryél%\‘}&%mp%%d c?&lﬁgndi ng col on
vere cut aRdyidA e dﬁ&n@ﬂ@hﬁw&l VehiA8 a8 851§ - adilisise Rk ¥ daf, scol i tis
was 10 determ ned hase hi st ol ogi cal exam nation of the distal colon

sect isons, dasereebypek, stastieg theday (ﬁﬂlQ’mn@ thedrangfer athetreesplantes Yr/Bdeigeon a scal e

of 0-3 in_each .o t el on cell infiltration,
depl et i on™&f° ‘6‘8‘5{1%{ eéﬁlyg‘ngg‘ﬁ]& ilﬂlé:aln ﬁ’ég]rona?as Ig&%({%&abscesses LP

| ynphocyt es weCBlontftk@d ashplésont kel iy 1ChbalRed Pahal mdspeeidana. Aft er

15 renoval of payer's patches, the col on was washed in Ca/ My-free HBSS, cut

into 0.5 purfi Seetons i nnmecabestediromaseending Bas Vet AdenesngineAclw. 75 my) |
DT (&) Myere ARG b{: B Ul Rl ARARLAE kLR, F10-fior BEAL AL cin 50 g/t

rom Si gnma) a ested further in

RPIVI 10coNt aetdinfigedbisetdWh Mistologichlagamasatioof ﬂ).eQﬁStﬁﬂgfomn dabiams whéBoghr i nger
Manhei m), and antibiotics at 37C. 20 LP cells %hen é éfred on a
40- 100% Plrecstent g erlprininfamartigoras, sryadon ascalesidtia ) ach o owr

| ymphocyt. f%ﬂal &g@%l&%&ﬂbﬁ‘tdeﬂnﬁfkl‘ﬁ%ﬁ& RBleRbE L gam@acteﬁg 268 hSmAlbek Be 40-

100% i nter ace. Sure cyt oki ne production; 48-wel'l plates were coated
wi th 10 gtrypt absaesseee anti - CD3s anti body (145- 201 1) in carbonate buffer (PH

9.6 ight _at 4C 25 5x 10 | | t d 5m  of
compl et e med kP IHIBbesAR B RO T I R RS SR AR e
anti g 5CD28ré}1'i'5x}alP9fjp(a3/e§Z patthes, BiddoldrBflasARhdnbeH e/M¥BEe mbﬂﬁﬁtofﬂ om

Phar m ngen. Cul turé supernatants were renoved after 48 h and assayed for
cyt oki ne pmqderss amduncnfaatﬁdnémp@wHB% caplatnimgBDIS (Hy/ SanVBL PIA (kimM).f r om

Endogen ( Cac%)r[tib? 1CS (a:m hotgr?cclg rZCy Egtho ge&gm%rrl] % a%}rhjﬂ ?rom S1grna5 atuf?t"tjons
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 5%10° 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 analysis 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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30 Histol ogical analysis showed that oral adm nistration of pyrimdine
conpounds of this invention (e.g., Conpound 12) reduced col onic

i nflammation as conpared to vehicle control. The suppressive effect was
dose-dependent with a 46 substantial 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, showi ng attenuation by treatnent with the test conpound.

Furt her moggstamidhddicioR bt £A3RIFNO kL MThIARIALEd Edlofi-@SPOdG Felcht ant i - CD3
anti body and anti-CD28 anti body denonstrated that LP cells fromvehicle 5

control ~ pretel wes dongistenigritnthe distelogical store e vergiatiensatiorshi trogtmgnt widh

subst ance reatly dimmnished the pr.oduction. Ih |y
demonot r abe B Ry eRaReg o ReBERSY SioB s hOE T SRt it

i nf | ammat griyCbewatibed earsatFEPLE afitods demobttelis that TP s€ksfom GBHHER

EMOBDI MENTS 10 All of the features disclosed in this specification may be

conmbbned ¢omtrahyrodueadsoreagmsnted deish of BAnand teHatnadnd 36t toyt substancgpeci fi cati on

may be replaced by. an _alternative feature serving the hval ent, or
i ar ptrapegmsfe g prb o el Bl R O R A B onu Bt KB,

di scl osedipk fesPRinétaABe ﬁ%t@é’éﬁh@nt@cfiﬁlﬁﬁﬂﬁbfﬁboﬁcﬂﬂis@@se&gp@mitedai}e@ﬁohﬁfs sinilar
features. 15 Fromthe above description, one skilled in the art can easily

ascert ai ndisgase. essential characteristics of the present invention, and

wi t hout departing fromthe spirit and scope thereof, can make vari ous
changes and nodifications of the invention to adapt it to various usages
and conditions. For exanpl e, QAPBUMOBPIMENKS | | y anal ogous a pyri m di ne
conpound described in the specification also can be made, 20 screened for

t hei® i nhi biti AY oflthe fe2tussstdisddsed & thampecifieatidnongy be tamskinedinsanynvent i on.

L - R N AP

alternative feature serving the same, equivalent, or similar purpose. Thus, unless
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 activities, and used to practice this invention.

Thus, other embodiments are also within the claims.
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CJR5 w(l), wherein Ra 5 RlLis N , aryl, or heteroaryl; Rb each of R2
and R4, independently, is R halogen, nitro, cyano, isothionitro, SRC, or
OR, or R2 and R4., taken together, is carbonyl. R3 is Re, al kenyl, alkynyl,
OR, OC(ORC, SO2RC, S(O Rc, S(02)NRCRd, SRC, 10 NRRd, NRcCORd, NRC(O) ORd,
NRC( O NRRd, NRcSO2Rd, COR, C(OOR, or C(ONRRd; R5 is Hor alkyl; nis O,
1, 2, 3, 4, 5, or 6; Xis 0, S SO, S(02), or NRR 15 Y is a coval ent
bond, CH2WwiAPIs C(AENED =N OW C=N-SW 0, S, S(O, $S(02), or NR, Zis N
or CH one of Uand Vis N, and the other is CRC, and Wis 0, S, SO,
S(02), NR, or NC(OR 20 in which each of Ra and Rb, independently, is H,
al kyl , ar¥yl A ¢psarousdof formakei(lbach of R and Rd, independently, is H alkyl,
aryl, heteroaryl, cyclyl, heterggyclyl, or alkylcarbonyl. Ra 2. The
compound of claim1, wherein_R (l:%% N=< Rb _ 25 48 3. The conpound of claim

2, wherein Uis Nand Vis CRe | Wndof claim?2, wherein Zis N
and Wis O 5 5. The conpound oRscl im2 wherein Xis 0 or NRe. 6. The
conmpound of claim2, wherein Y is al{\e@{ent bond, 0, S, or CH2, and n is

0, 1,2, 3,or4. !
[ J=
) 5

w 4y

2>

wherein
Ra
5 R;is N=< , aryl, or heteroaryl;
b

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.R®, S(O)R®, S(O,)NRRY, SR®,

10 NRRY, NR°CORY, NR°C(0)OR?, NR°C(O)NRR?, NR°SO,R?, COR’, C(O)OR®,
or C(O)NRRY;

Rs is H or alkyl;
nis0,1,2,3,4,5,or6;
X is O, S, S(0), S(Oy), or NR*;

15 Y is a covalent bond, CH,, C(0), C=N-R°, C=N-OR’, C=N-SR*, O, S, S(O),
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(0,), NR®, or NC(O)R;

20 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.

R?
2. The compound of claim 1, wherein R; is N:<Rb

25
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10 7. The conpound of claim®6, wherein R3 is aryl or heteroaryl. 8. The
conpound of claim®6, wherein R3is ORe, SRe, C(OOR NRRd, or C(O NRCRd.
15 9. The conpound of claim6, wherein R3is Re Af Re Rf* RA- A -(~ or
A Mm in which each of A and A, independently, is 0, S, or NH each of
Re and Rf, independently is H alkyl, aryl, or heteroaryl; and 20 mis |
or 2. 10. The conpound of claim2, wherein one of Ra and Rb is Rh h Rh4

X---R9 | Qh%rco oa%bﬂcmmghvﬁ&eﬁwgm&qusm{ S; BisNorCR; 49 RO is
H, halogen P , cyclyl, alkyloxy, alkylcarbonyl, alkyloxycarbonyl,

aryl oxycar bonyl het er oar yI oxycar bonyl , hydroxyal kyl, aI kyl am no, or

| kyl am b h | kyl |, het |, OR
o) AT D9S3l 3o NLORET g s BT ar ], et oary
NRC( O NRcRd, NRSQ2Rd, COR, ( O) OR, or CCONRRd; R is H, alkyl, or

alkylcarbonyl pis 0, 1, or and_gis0,1.2 3,0r4. 10 11. The conmpound
of cla$m %0, Thm@nmonn@ﬁﬁcléfm ?%aWhWGmR‘SISi QENK. Rh' R g

6. The compound of claim 2, wherein Y is a covalent bond, O, S, or CH,, andnis 0,

1,2,3,or4.
10 7. The compound of claim 6, wherein Rs is aryl or heteroaryl.

8. The compound of claim 6, wherein R3 is OR°, SR®, C(O)OR, NR°RY, or
C(O)NR°R®.

15 9. The compound of claim 6, wherein Rs is

RS RS
A A
Rf%L—(?/iﬁ, or Rf%‘Ysi
A—t) =A'
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

20 mis 1 or2.
10. The compound of claim 2, wherein one of R* and R is

s
N +R" / \\/th
X | q,or BI\B /
Rg

in which
25 Bis NR}, O, or S;
B’is N or CRi;
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gor N 9 R inwhich R5 Rh, R, and q are as defined in claim10; and
the other of Ra and Ro is Hor alkyl. 15 12. The conpound of claim 11,
wherein RO is H, nethyl, ethyl, propyl, cyclopropyl, nethoxy, ethoxy,

met hoxycar bonyl, or halogen; Rh is F, d, CN, nethyl, methoxy, ethoxy,
OC(O CH3, OC(OC2H5, C(OOH 20 C(OOC2H5, C(O NH2, NHC(O) CH3, or
S(02)NH2i R is H nethyl, ethyl, or acetyl, and gisO,1,or2. 13. The
conpound of cl {E'ﬁalaléi%ﬁr@l\lnaﬂéyl' d}l}ll Mk&ﬁ)xs}élkﬂcdrﬁoﬁﬂd dARgloMfcafbodyl, 25 14.
The conpound o claim er ei n is H nmethyl, ethyl, or
acetyl . 50 ]asyloﬂ'mfhombbaﬁﬁd)aoﬂow%rbﬂnﬂl hydeayalki, ykyleming®¥al ent bond, O,
S, or aagﬂéaﬂ 1S gglllz 3,o0r4. 16. The conpound of claim 15, V\/nerel n R3
is RC, CRC Yor C(ONRRc. 5 17. The conpound of claim 16,

wherein R3 aryR? 1§Et1ﬂﬂ&g’éhyN02,fWNrﬂKM| ary@lﬂewrmyl,oac O0EDR°PSOIRpxy. 18. The
conmpound of claim 1, wherein S, ar or, hegeroaR)é 10 19, 4dhe conpound
of cl & m 18 S(@DRY, S{G)NR'RS 5B fNRER G(QORS, NBIC(@QINRR5 RR | s

benzo, hal Oqﬁgc.s(gﬂd CoHE Qf%I)ORalo%E(O)ﬁf{ﬁd* heteroaryl, al koxyl, aryloxyl,

R'is H, alkyl, or alkylcarbonyl;
pis 0,1, or2; and
qis0,1,2,3,or4.

10
11. The compound of claim 10, wherein one of R* and R’ is
TR /\ Y )
AN or
N
RS R .

in which R, Rh R and q are as defined in claim 10; and

the other of R* and R” is H or alkyl.
15

12. The compound of claim 11, wherein
RE is H, methyl, ethyl, propyl, cyclopropyl, methoxy, ethoxy,
methoxycarbonyl, or halogen;
R"is F, Cl, CN, methyl, methoxy, ethoxy, OC(O)CH3, OC(O)C,Hs, C(O)OH,
20 C(0O)OC,H;5, C(O)NH,, NHC(O)CHj3, or S(O2)NH;;
R'is H, methyl, ethyl, or acetyl, and
qis 0,1, or 2.

13. The compound of claim 12, wherein Uis N, Vis CH, Zis N, and W is O.
25
14. The compound of claim 13, wherein X is NR®; and R® is H, methyl, ethyl, or
acetyl.
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or heteroaryloxyl; R is H alkyl, or alkylcarbonyl; and ris0O,1,or2. 20
20. The conpound of claim 19, wherein Xis NR, and Ris H, nethyl, ethyl,
or acetyl. 21. The conpound of claim20, wherein Uis N, Vis CH Zis N,
and Wis O 25 22. The conpound of claim 21, wherein Y is a coval ent bond,
0, S or CH2;, and nis 0,1,2,3,0r4. 23. The conpound of claim 22, wherein
R3 is aryl or heteroaryl. 51 24. The conpound of claim22, wherein R3 is

ORe, SRC, lﬂi%%mpwﬁﬁ%f &kim 4 QMIRREY i3 -covdlenttonp OS] @fCIT): ahdm 22, wher ei n
R3is Re Re RL' A \ or /Y 5 mm in which each of A and A',

i ndependent 10y 1, 2.8, 0¥4S, or NH, each of Re and R, independently is H,
al kyl, aryl, or heteroaryl; and mslor2. 10 26. The conpound of claim 22,
wherein RLis Rr N\m R in which R7 is H alkyl, or alkylcarbonyl 15

R is met g |The@opoun®@bbiliim 15 wHeesia ®; igRY OR®, BR C(@OR®, @ TC(OYRRRDnpound
of claiml1, wherein Ra
5
17. The compound of claim 16, wherein Rs aryl, heteroaryl, hydroxyl, alkyloxy, or

heteroaryloxy.

18. The compound of claim 1, wherein R; is aryl or heteroaryl.
10

19. The compound of claim 18, wherein R; is
in which

Oy
D
Dis O, S, or NR™;

15 R/ is benzo, halogen, CN, hydroxyl, alkyl, aryl, heteroaryl, alkoxyl, aryloxyl,
or heteroaryloxyl;
R™is H, alkyl, or alkylcarbonyl; and

ris0, 1, or 2.

20  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.

25  22. The compound of claim 21, wherein Y is a covalent bond, O, S, or CHj; and n is

0,1,2,3,or4.

23. The compound of claim 22, wherein Ry is aryl or heteroaryl.
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20 R is NRo each of R2 and R4 is H R3 is H alkyl, aryl, heteroaryl,
cyclyl, heterocyclyl, alkyloxycarbonyl, alkylam nocarbonyl, or

al kyl carbonyl; and 25 Xis NR 28. The compound of claim27, wherein Xis NH.
52 29. The conpound of claim 27, wherein one of Ra and Rb is H or alkyl;
and the other is aryl or heteroaryl optionally substituted with R9 and
Rhg; RO being hal ogen, CN, alkyl, alkyloxy, alkylcarbonyl,

al kyl oxy cazdamylcompbinhdae g2 ¥herdin RS i CORESHEOGORMRFONRIRY oy dr oxyal kyl ,
al kyl am no, or al kyl(ﬁrri nocar bonyl ; Rh being hal ogen, CN, hydroxyl, alkyl,
aryl , het er o&(PNRIF koxyl, aryloxyl, or heteroaryloxyl; and q being 0, 1,
2, 3, or 4. 30. The conpound of claim 29, wherein one of Ra and Rb is H or
al kyl; and the other 10 is | h \' I Rg 9 in which RO is H, alkyl,

al koxyl , n25.Mheyompbomy/df claim 2 wigesin RRs i s hal ogen, CN, hydroxyl, alkyl,
aryl, heteroaryl, alkoxyl, aryloxyl, or 15 heteroaryloxyl; and
gis0,1,2,3,0or4. 31. The copound o% clai m By, awhesein Uis N, Vis CH Z
is N and Wis 0. 20 32. Fhe\conypo ndo,och i mBL: wherein R3 is

het eroaryl or heterocyclyl. 33 )he conpound aclaim 32, wherein R3 is
pyridiyl. 34. The conmpound of cl & m 32, wherei R3iis 1-oxy-pyridinyl. 25
35. The corrpc?ugvglicf claim32, wherein R3 is 1H pyridin-2-one. 36. The
conmpound of clraim32, wherein nis 2, and Y is 0. 53

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.

10

26. The compound of claim 22, wherein R; is
N
\Rm

in which R™ is H, alkyl, or alkylcarbonyl;
15 Riis methyl, ethyl, propyl, or benzo; and

ris 1 or2.

27. The compound of claim 1, wherein

Ra

20 R, is N=‘< ;

Rb

each of R; and R4 is H;
Rj is H, alkyl, aryl, heteroaryl, cyclyl, heterocyclyl, alkyloxycarbonyl,
alkylaminocarbonyl, or alkylcarbonyl; and
25 X is NR®.

28. The compound of claim 27, wherein X is NH.
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37. The conpound of claim36, wherein Xis NH 38. The conpound of claim
37, wherein one of Ra and Ro is Hor alkyl; and the other is | h \ | Rq
5 RO in which RO is H alkyl, alkoxyl, nmethoxycarbonyl, or halogen; Rh is
hal ogen, CN, hydroxyl, alkyl, aryl, heteroaryl, alkoxyl, aryloxyl, or

het er oaryl oxyl; and 10 gis0,1,2,3,0r4. 39. The conpound of claim 38,
wherein one of Ra and Ro is H and the other is RO in which RO is as
defined in claim38. 15 40. The conpound of claim 1, wherein the conpound

DN
I{Z [3-(3, wdTmcmwnéwéﬁ;aﬁmlﬁr whytein enaasiR ol R s Hyar afigiianidagother 1} - N
- (

- y1 - pyr R POl Ayt B M RLYRS PengRaREd e

1
n-

N-(2- (4- hydr akypwkyloky&lmemboﬂlymamymy@ymonﬁ dryle)éycylfb)onbd -(1 Hindo -3 -
ne

yl met hyl ene) - hydr azi ne, N-| h
1, 3] di 6xan- 2 gﬁpmélty&g;qy)ca Dﬁﬂr bYFBPWﬁUﬂyly%lkb%Wfiﬂ, ar alkylagrinocgpbopyh R
i ndol - 3-yl e
N-(1H- i ndol @Q}{éﬁﬁg% *%W%’%SG‘PQ’I%}’ Bty A - 4-y1 -
pyri m di n-4- hét]aroah&cﬁkyﬂi;zanﬂe}béiﬂga,l 2,3, or4.
{4-[N - (1H i ndol - 3-yl net hyl ene) - hydrazi noj - 6- nor phol i n-4-yl - pyri m di n-
2-y|su|fany|} -propan- | -ol, 3- {2-[N-(1
}H i ndol - 'fifﬁé Béih}g&ﬁ)d SINIEAZION R R TR PHO AR Y BRI thdotibs ul T anyl
- prop an 0

N-[ 2- (1@, 2- di et hyl - [ 1, 3] di oxol an- 4-yl net hoxy) - 6- nor phol i n-4-yl - pyri m di n-

g Y

< J
RS

in which
R®is H, alkyl, alkoxyl, methoxycarbonyl, or halogen;
R" is halogen, CN, hydroxyl, alkyl, aryl, heteroaryl, alkoxyl, aryloxyl, or
15 heteroaryloxyl; and
qis0,1,2,3,0r4.
31. The compound of claim 27, wherein Uis N, Vis CH, Z is N, and W is O.
20 32. The compound of claim 31, wherein Rj is heteroaryl or heterocyclyl.
33. The compound of claim 32, wherein Rj is pyridinyl.
34. The compound of claim 32, wherein Rj is 1-oxy-pyridinyl.
25

35. The compound of claim 32, wherein R is 1H-pyridin-2-one.

36. The compound of claim 32, wherein n is 2, and Y is O.
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4-yl]1-N -(l Hindol-3-yl nethyl ene) - hydrazi ne, N

{2-] 2- (3 4- di met hoxy- phenyl ) - et hoxy] - 6- nor phol i n-4-yl -pyrimdin-4-yl} - N
-(1 Hindol -3 -yl nmethyl ene)-hydrazine, N-(1 Hindol-3 -yl nethylene)-N -

[ 6- nor phol i n-4-y1-2-(2-pyridin-2-yl-ethoxy)- 10 pyrimdin-4-yl]-hydrazine,

N-(1 Hindol-3 -ylnmethylene)-N -[ 6-norpholin-4-yl-2-(3
-pyridin-2-yl-propyl)- pyrimdin-4-yl] -hydrazine,

N- (3- met h>3|7 ﬁ%@ﬂﬁﬁo@ﬁa%}c1ulms{56wﬁaeﬁbohdmﬂ4 yl - 2-(2-pyridin-2-yl - et hoxy) -

pyri mdin-4-yl] -hydrazine, 15

N-(3- et hyl -benzylidene)-N -[6-norpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-

P o mor phatt Heaciu i sf By ar B RARSR S RORMERA 1)y azi ne

N- [ 6- nor phol indrte ¥thelis( 2- pyri di n- 2-yl - et hoxy) - pyri m di n- 4- yI] N-(1-mtolyl
- 20 ethylidene)-hydrazine, N-[ 1-(1 Hindol-3 -yl)-ethylidene]-N

-[ 6-norpholin-4-yl1-2-(2-pyridin-2- hoxy) - pyri m di n-4-yl] -hydrazine,
3- et hyl - benzal dehyde O [ 6- nor phol i -(2-pyridin-2-yl -ethoxy) -
pyrimdin-4-yl]-oxinme, 25 1H i ndol e- r bal dehyde

O [ 6-nor phol i n-4-yl -2-(2-pyridin-2-yl-lethoxy)- pyrimdin-4-yl]-oxine,

N (1H Bndol - 3-yl net hyl ene) -N - {6-nnrﬁﬁolin;4-y1-2-[2-(pyridin-3-y|oxy)-

et hoxy] - pyr|n1dvnh4 yl} -hydrazine, N (3-nethyl-benzylidene)-N -

{ 6- nor phol i N4YYF2 21 2- (pyri di n-3-yl oxy)- 30 et hoxy] -pyrinidin-4-yl}

-hydrazine, butpelis i 4ticyl, Mikox 11niémd3@@zlrb&1 1ydrRidp¢hene) - hydr azi no]
- 6- nor phol i n- 4- yfs éyr¥%1d|n§2 yl -anlngr 55 RPT3 nmet hyl - benzyl i dene) - N

-[ 6- nDrpholln]ﬁhyhﬂgg@pﬁﬂdeﬂﬂay lalsys jarylpheterereil.rlkpxyl rvlonpts Gz ne,

N-(3-net hyl b zI|d ne - (5- net hyl - 6- nor phol i n- 4-yl - 2- phenyl pyri m di n- 4-
yl ) hydr azi neﬁqemary oX
10 qis0,1,2,3,0r4.

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

P

RY
in which R& is as defined in claim 38.
15
40. The compound of claim 1, wherein the compound is:
N-{2-[3-(3,4-dimethoxy-phenyl)-propyl]-6-morpholin-4-yl-pyrimidin-4-yi} -
N’-(1H-indol-3-ylmethylene)-hydrazine,
N-(2-n-butoxy-6-morpholin-4-yl-pyrimidin-4-yl)-N’-(1H-indol-3-
20 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-2~yl-ethyl)-6-morpholin-4-yl-pyrimidin-4-yl]-N’-(1H-
indol-3-ylmethylene)-hydrazine
25 N-(1H-indol-3-ylmethylene)-N’-[2-(3-methoxy-propyl)-6-morpholin-4-yl-
pyrimidin-4-yl]-hydrazine,
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5 N-(3-nethyl -benzylidene)-N -(2-phenyl -6-thionorpholin-4-yl-pyrimdin-4-

yl)-hydrazine, (2,3-dinethyl-1 Hindole-5-yl)-

{6-nor pholin-4-yl-2-[2-(pyridin-3-yloxy)- ethoxy]-pyrimdin-4-yl} -am ne,

(2,3-dinethyl- | Hindole-5-yl)- {4-norpholin-4-yl-6-[2-(pyridin-3-yloxy)-

10 et hoxy]-pyrimdin-2-yl}-amne, 3- {4-[N

- (3-met hyl - benzyl i dene) - hydr azi no] - 6- nor phol i n-4-yl - pyri m di n- 2-

| }- propionic §9{|4C[NGI(ﬁlﬂl.m&ﬁtﬁp}méﬂlﬁ&dmfgrbw&nbgiﬂZlﬁbtpdenﬁ‘rﬂ-yl-pyrimidin-
-{ 6-nor phol i n-4- [2-(]-0Oxy-pyrid -

- hydr azi ne, 2t@lsulfgnzl} PmpEﬂN =13

“ethyl) -1tk pyr ?%?ﬂﬁ-( Hanar TSt SRlB TS ot Rty b Aep Py
- [ 6- nor phol in léumi @pgy_m@ n- 2-yl - et hoxy) - pyri m' di n-4-yl]-hydrazine,

N-(3-f|uoro enz dene (5 - nmor phol i n-4-yl - 2- ZP in-2: I-ethoxy)
20 pyr$midin- 4Ny«ﬁ2]- dimgt yl&-[l 3] ioxolan-4-ylmethoxy)- 6-m0rphol 1-4-y. pynml

N ( 3-chl Orozt/)ﬁﬁ%yg ﬂl‘ﬁ))l’@lylrhgh%ﬁ@w&&mﬂé yl -2-(2-pyridin-2-yl -ethoxy)-

pyrimdin-4 azine;
N- (3- br ono- benxyk2-ge(83 di‘ﬂnet[lﬁxyxplliqﬂymeﬂm%ﬁ-ﬁl-malphahp:ﬁlﬁylepynmndmj#gl}hoxy) -

pyrim din-4- yI %&R ydr azi ne,
3-{[ 6- mor phoVNi-hHingdol-3- }(11215%\}’}‘?‘18) hydsagine. ot hoxy) - pyri ni di n-4-yl ] -

? ZdLﬁllzo? gn?z)g)cl)l%ggjzy !(ljgr? ;%ﬁygﬁ%ﬁq;gfﬁ{&é%)r%h{)%r o (2-pyr1d1n>-/r-lylmet(1jllo)r<]y)é yl oxy}
- 1 H-mrr -h-yP-lonleazins,
[gt m);r%hol in 4§tfllld E I‘Iz(ljl n- {2 0X I
G nqﬁ;g{ 2. b0 At 3 51.8%py1
hydr azononet hyll“i/ H’ih‘ﬁéi “Werthylgn Frﬁ\]h’i i %Oé %yﬂ?g 'p{ynd -yl-propyl)-

[ 6- mor phol i n%ﬁT |d1r?4-( frhAhd)- 2- Y1 - et hoxy) - pyrim din-4-yl]-
hydr azononet rﬁf - ph eny -met hanol , 56 N, N- Di et%l -4-

{4-[N'- (3- et mN ~(bmwthyl-baeryiienn) NV apimolphelindrp ol 2-Poridiy2-Yisfhaxidi n- 2- i }
-butyram de, 4-
{4- [N - ( 3- MRAPHIBAA RIS ny dr azi no] - 6- nor phol i n- 4-yI - pyri ni di n- 2-

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

y!
et hoxy] - pyri m di n-4-yl}

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-y1]-N’~(1 -m-tolyl-
20 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,
25 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-yl-2-[2-(pyridin-3-yloxy)-
ethoxy]-pyrimidin-4-yl}-hydrazine,
N-(3-methyl-benzylidene)-N’-{6-morpholin-4-yl-2-[2-(pyridin-3-yloxy)-
30 ethoxy]-pyrimidin-4-y1}-hydrazine,
butyl-{4-[N’-(1H-indol-3-ylmethylene)-hydrazino]-6-morpholin-4-yl-
pyrimidin-2-yl}-amine,
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yl } -1-(4-methyl-pip erazin- | -yl)-but an-1-one, 5

4-{4-[ N -(3-Met hyl -benzyl i dene) - hydr azi no] - 6- nor phol i n-4-yl - pyrimdi n-2- vyl
} -N-pyridin-4-yl net hyl -butyram de, 4-

{4-[ N -(3-Met hyl - benzyl i dene) - hydr azi no] - 6- nor phol i n-4-yl -pyrimdi n-2- yl }
-N-pyridin-4-yl-butyram de. 10 41. A pharnmaceutical conposition conprising
a pharmaceutically acceptable carrier and an effective anmount of a

conmpound of f o} anefhyl:beli2ylideRe ) K =[6-MoiptBlinR- d¥h-3lyloxd)- R 5 W (1),
wherein Ra 15@% IS N}):< }éryl x [{het eroaryIM I%weach }(I)f@RZ and R4,
i ndependent | pyrimyli4-ykhydaamnen; t ro cyano, isothionitro, SRS, or OR or

GO R SozR S eGSR dtby B Rl SR PR a4
NRc C( O) NRRd, y])m&@é’ﬁhb CO? C(O)O? or C(O)NRRd R5 |s H or al kyl; nis0, 1,

2, 3, 4, 5, or 6; Xis 0, Ké ; or NRc: is a coval ent bond,
CH2, CPO), C=NDRG mﬁhwn@é s@cN- -p@nyls?@mmszl@il)l-‘l roygeudin-fs N or CH;
57 one of U 9ﬁ-qu}fra'zﬁ1eN and the other is CRC and

(2,3-dimethyl-1H-indole-5-yl)- {6-morpholin-4-yl-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)-
10 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,
15 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)-
20 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-morpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-
pyrimidin-4-yl]-hydrazine,
25 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]-
30 hydrazonomethyl}-benzoic acid N-methyl amide, or
(3-{[6~-morpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-pyrimidin-4-y1]-
hydrazonomethyl}-phenyl)-methanol,
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Wis 0, S, S(O, S(02), NR or NC(OR in which each of Ra and Rb,

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

i ndependently, is H, alkyl, aryl, heteroaryl, cyclyl, heterocyclyl, or 5
al kyl carbonyl . 42. The pharnmaceutical conposition of claim4l, wherein Ra
Rlis N=b R 10 each of R2 and R4 is H R3 is H alkyl, aryl, heteroaryl,
cyclyl, heterocyclyl, alkyloxycarbonyl, alkylam nocarbonyl, or

al kyl car bonyl ; NaRdD# - NR-145-(33netilf1De {d§ﬁ§)€1§,1dr' aho| e mpasioliharylof cl ai m
42, wherein one of Ra}grfgﬂRL _is( H or}h ala%l; and t he ot herqims aryl or
het eroaryl opyrimidai-2ylkbbsramdeed with RO and Rhg; RO being hal ogen, CN,

al kyl, al kyl oxy,, _pgx C Qnyl kyl\C ] -y 1, r hanyd |

het er oar yl oxycélr i)i; Ibcﬁffgn é@%ffﬁ{/df%{é)gf%%ﬁ“ﬁ%‘{‘m?ﬁl 8[%4%%@@1@% bonyl ; Rh

o 9, LT nty pe st e oy 208 KL B

an i nt érl euki n-%#-6¥ eBoMstdbrandidergthydragingdbopprphokipdpylinyrigydin-2-

adm ni st eri ngt S4bj i ﬁq -hereof an effective anount of a

conpound of ?%r@ﬁ?’ﬂa#‘l%%%fﬁéﬂ@ E&E YNXR 4URT Z~-CJR5 25 W

(1), wherein Ra{4-N’-(3-Methyl-benzylidene)-hydrazino]-6-morpholin-4-yl-pyrimidin-2-
y1}-N-pyridin-4-yl-butyramide.

10 41. A pharmaceutical composition comprising a pharmaceutically acceptable carrier

and an effective amount of a compound of formula (I):
Ro

[ =
w O,
wherein
Ra
15 Riis N=<Rb , 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,)NRRY, SR,
20 NRRY, NR°COR?, NR°C(0)ORY, NR°C(O)NRRY, NR°SO,R?, COR’, C(O)OR’,
or C(O)NRRY,;
Rsis H or alkyl;
nis0,1,2,3,4,5, or6;
Xis O, S, S(0), S(0,), or NR%;
25 Y is a covalent bond, CH,, C(O), C=N-R°, C=N-OR®, C=N-SR’, O, S, S(0O),
S(0,), or NR;
Zis N or CH;
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Rb 58 R1L is , aryl, or heteroaryl; each of R2 and R4, independently, is R
hal ogen, nitro, cyano, isothionitro, SRS, or OR; or R2 and R4, taken
together, is carbonyl. 5 R3 is R alkenyl, alkynyl, OR, OC(OR SR S(OR,
S(02) NRRd, SRS, NRRd, NRCORd, NRC(O ORd, NRC(O NRRd, NRSO2Rd, COR,
C(OORc, or C(ONRRd; R5 is Hor alkyl; nisO, 1, 2, 3, 4, 5, or 6; 10 Xis
0, S S(O, S(02), or NR Y is a covalent bond, CH2, C(O, C=NR C N ORc,
C=N-SW 0, S, S{dofU MDR)is NofindNRe othek & ¢R¥EndH, one of U and Vis N, and
the other is CR,_and 15 Wis 0O, S, IS\&FOR S(02), NR, or NC(OR; in which
each of Ra and Wis O, S8 SO YR®,ios NG(OR%y| , " aryl, heteroaryl; and each

of R and Rd, .j i I
het er ggycl yl }r'lng I%H%?%Q%%?/%lgh%’ ﬁdﬁﬁ&%ﬁﬂ}ﬁ%ﬁ%l%{%%ﬁ@ﬁl %ﬁ%}r?{#ﬁ% é{%/(\:Atller ein the
di sorder is phRGami R dndvpbhddntlysis 15 alksi, aryl, Katabarys, djtisgaserodyuiyl,iopl e

sclerosis, psoriasis, or insulin-dependent diabetes nellitus. 46. The
net hod %of cl alkvicabonherein 25 Ra RL is N Rb each of R2 and R4 is H, R3

is H, a! kyAz. T%fﬁ’%}?ﬂﬁg%ﬁgﬁgﬁ@ﬂé%%sﬁ%’%%laﬁ%eWé% yl, al kyl oxycar bonyl, 30

al kyl am nocarbo ;and X'is . 59 47. The nmet hod of
claim46, wherein one okRtRa and Rb is Hor alkyl, and the other is aryl or
het eroaryl optionall ubstituted with R9 and Rhg; R9 being hal ogen, CN,
Rii1s b
10 each of R; and R4 is H;

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

15 43. The pharmaceutical composition of claim 42, wherein one of R* and R is H or
alkyl; and the other is aryl or heteroaryl optionally substituted with R® and R"; R®
being halogen, CN, alkyl, alkyloxy, alkylcarbonyl, alkyloxycarbonyl,
aryloxycarbonyl, heteroaryloxycarbonyl, hydroxyalkyl, alkylamino, or
alkylaminocarbonyl; R" being halogen, CN, hydroxyl, alkyl, aryl, heteroaryl,

20 alkoxyl, aryloxyl, or heteroaryloxyl; and q being 0, 1, 2, 3, or 4.

44. A method for treating an interleukin-12 overproduction-related disorder,
comprising administering to a subject in need thereof an effective amount of a

compound of formula (I):

*l?z
R3—(CIZ>B-YYNYX\R1
R, |l P

]
Z
bl
J R
25 W D,
wherein
Ra
N
:<Rb
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al kyl, al kyl oxy, al kyl carbonyl, al kyl oxycarbonyl, aryl oxycarbonyl,

het er oar yl oxycar bonyl , hydroxyal kyl, al kyl am no, or al kyl am nocarbonyl; Rh
5 bei ng hal ogen, CN, hydroxyl, alkyl, aryl, heteroaryl, al koxyl, aryloxyl,
or heteroaryloxyl; and g being 0, 1, 2, 3, or 4. 48. The nethod of claim
44, wherein the conpound is N
{2-]3-(3, 4-di met hoxy- phenyl ) - propyl ] - 6- nor phol i n-4-yl -pyrimdin-4-yl} - 10
N - (1H i ndol - 3-B/{ iet iyl enéteiiadylazi ne,

N- ( 2- n- but oxy- 6- nor phol i n-4-yl -pyrimdin-4-yl)-N -(1 Hindol - 3-
yl met hyl ene) - hydrazine, N (2

- (4- hydr oxybuty | i r y. I | -3 -
yI net hyl ene) - hy%%%gfﬁg&&l{% 1Hde%el¥élenﬂ¥ 15@°dﬁarl]og%n fu)cro’\l:yang) 1s5ﬁdoﬂﬂﬁ)
N-[2-(2-[1, 3p&° mr@R‘?oszmdM)taI&nmgqﬂhmJlsna@oyﬂ- pyrimdin-4-yl]-N-(I H

et hoy. pr opy 558 Koot bt ana O A T S0uRY SBIRy sfarreR” 38
{4-[N - (1Hi Rgokd JtdBR: hm@%xﬁﬂ E\?@CE@ INRRYORRPGOIRY, ¢OR°; BpckyoR<di n- 20
2-yl sul fanyl} -pr opan- 1°- N

H i ndol - 3-yl nseCK@)I‘&ldR) hydr azi no] 6 mor phol i n-4-yl -pyrimdin- 4-ylsul fanyl}

-propan- 1 -ol, di net hyl -
1, 3] di oon an- 4-% ﬁé%ﬂ%%zl% mor phol | n-4-yl-pyrimdin- 4-yl] -N -(1
H-indol -3 -yl meg by, qn@)g qugir@zg ne, 25

N-{2-[ 2- (3, 4- di net hoxy et hoxy] - 6- nor phol i n-4-yl - pyri nidi n-4-yl }-
N -(1 1indol - 3Xy$@e’6 &&ghﬁﬁ\ﬁhne N-(l Hindol -3 -yl nethyl ene)-N -

N (1 i ndol - 3.3 %féwe&%éﬁ%’@?%&@ﬁ‘dﬁﬁ. b GEYOB BN SRY b S o ooy -
30 pyrim di nSgoy)l érNREr azi ne,

N- ( 3- et hyl - benzylldene -N -[6-norpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-
pyrlmd|n4yl] A oaLe, 60 N-(3

- et hyl - benzyl i d&{é fgﬁ'anc{§1m Qﬁlpihe%t}fér:ﬁ Cﬁ (aﬁapyrl di n- 2-yl - et hoxy) -
pyrimdin-4-yl] razine

15 Wis O S, S(0), S(0,), NR*, or NC(O)R";
in which each of R* and Rb, independently, is H, alkyl, aryl, heteroaryl; and each
of R® and RY, independently, is H, alkyl, aryl, heteroaryl, cyclyl, heterocyclyl, or
alkylcarbonyl.

20  45. The method of claim 44, wherein the disorder is rheumatoid arthritis, sepsis,
Crohn’s disease, multiple sclerosis, psoriasis, or insulin-dependent diabetes

mellitus.

46. The method of claim 44, wherein

25 R®

Ry is N:<Rb ;

each of R; and R4 is H;

R3 is H, alkyl, aryl, heteroaryl, cyclyl, heterocyclyl, alkyloxycarbonyl,
30 alkylaminocarbonyl, or alkylcarbonyl; and

X is NR®.
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N-(3-nethyl -b enzylidene)-N -[6-norpholin-4-yl-2-(3-pyridin-2-yl-propyl)-
pyrimdin-4-yl] -hydrazine, 5

N-[ 6- mor phol i n-4-yl -2-(2-pyridin-2-yl-ethoxy)-pyrimdin-4-yl]-N-(1-fn-toly
| - ethylidene)-hydrazine, N[ 1-(1 Hindol-3-yl)-ethylidene]-N

-[ 6-nor phol i n-4-yl -2-(2-pyridin-2-yl- ethoxy)-pyrimdin-4-yl]-hydrazine,
3-met hyl - benzal dehyde O- [ 6- norphol i n-4-yl -2-(2-pyridin-2-yl-ethoxy)- 10
pyri m di n- 47 YTHeIﬁ&hﬂ@of dleknh nd&bﬁer&nmébﬁRd@ﬁWRélsHor alkyl, and the other is

O [ 6- hol 2- ( 2- dj I- th d -
I\I—Ell—l—rr:):lgolo 3 q%pmaéwegpﬁ{%mﬁf@ ﬁuﬁﬁ@oe Wi?ﬁﬁ)iﬂ#ﬁ&qa ?’ébleglgrhua ﬁn,a“ﬁ;(},: gﬁy)
th

ﬁk(gxﬁt %I“ brgé Zln?lﬁ%lé%%)allﬁ\fg{:ggﬂ% lﬂl}% arjl)on?d p ‘E‘YS%E'?P% n- 3-yl oxy)

et hoxy] -pyr |hﬁaioxryl@xyd:a}rbeﬂw,dhiﬂmmlkyhuﬁllysilammo or alkylaminocarbonyl; R"
olin-4-yl -

pyr1 i o n- 2 YIS ATE, CN. (SREv iy SBRASraRH e, ayiony, o
-[6- m)rphol | NreferYdry it Pﬁﬁ&g'%g%d"lo%@ or 40 pyrimdin-4-yl]-hydrazine,
N- (3- net hyl benz| | ene% nor phol i n- 4-yl - 2- phenyl pyri mi di n- 4-

yl ) hydr azi ne,

>l>||—§3h;rg'; 232” %gﬁlezé thg Fglalm 4& qul?%he con%pholu(r)lgor phol i n-4-yl -pyrim din-4-

d hyl - ) . v ]
T S O AR g0

{ 4- m)rrﬂhol i n-D~(AH- Bldotli }(llpiyﬂhyl:hnﬁ)BydI%m%y) et hoxy] -pyrimdin-2-yl }

-am ne,

{4-]N - (3- met hy}\I @elh?u ofiéfen%owg?aﬁlr@fn%d%‘} BPOI\II }klrﬁﬂ‘)l Byrimdin-2- 30

yl } - propi oni qzlﬁethgle@bpuydr@ﬁhe,r, N (3 -net hyI benzyl i dene)-N -
{6- m)rpholln4 -2- (1-ox r|d|n2 - et hoxy] rimdin-4-yl}
- hydr azi ne, il_ 2(_4 hydroxyb ¥yljpg -morpholin-4- 1—pyr1m1d1n—4 vl R%l -(1H-indol- 3-
{4-[N -(3- ”Etﬁ%%ﬂl%ﬂéyh&cﬂ%ﬁé, hydr azi no] - 6- nor phol i n-4-yl - pyri m di n-
15 N-[2-(2-[1,3]dioxan-2-yl-ethyl)-6-morpholin-4-yl-pyrimidin-4-y1]-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-
20 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-4-ylmethoxy)-6-morpholin-4-yl-pyrimidin-
4-yl]-N’-(1H-indol-3-ylmethylene)-hydrazine,
25 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)-
30 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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2-yl oxy} -ethyl)-JH pyridin-2-one, N-(3

-i odo- benzyl i dene)-N -[ 6-norphol i n-4-yl -2-(2-pyridin-2-yl -ethoxy)-
pyrimdin-4-yl] -hydrazine, 5

N- (3-fl uoro-benzylidene)-N -[6-norpholin-4-yl-2-(2-pyridin-2-yl-ethoxy) -
pyri mdin-4-yl] -hydrazine, N-(3 -chloro-benzylidene)-N -

6- mor phol i n-4-y1-2-(2-pyridin-2-yl -ethoxy)- pyrimdin-4-yl] -hydrazine,

N- ( 3- br oi no- benky(3-¢tayiehenbdyliddn6)- o phedrplivlde 4y t-2-( DyaNil ZiyhetBoxy)- €t hoxy) -
10 pyri m din-4- yI] hydrazi ne, 3- {
[ 6- mor phol i n-RyTd-4-51dpdrasing 2- yI - et hoxy) - pyri ni di n-4-yl | -

hyd t hyl t gy
Py o onoet | SR ea SeP AR EA B o R 2 100y
-ethyl) -1 Hpymidind-3tldndrazite,

3-{[ 6- hol 4-yl i din-2-yl-eth r.im.din-4-
vl azohonet hyl - CUBRABPER A - ki‘mcﬁmfsarﬁ?ﬁ%?w%%n@m% SNty

[ 6- mor phol i N-4sNiders IlléjanyI et hoxy) -pyrimdin-4-yl]-
hydr azononet hyl%( : r?elﬁ'd%gl mét hanol , N, N-Di et hyl - 4-

p
(21N« (3- et y N-Hefl i libio)- el eai 5] [ copipttin 52 pyridi- 2y
rrmadil n-=~2- - r.a..e, H .
?Z [N -(3- YR XY@'B&‘QW%BM@ -hy 371854 ne] - 6- mor phol i n-4-yl -pyrimidin-2- yl }

- (4-net hyl - ps pesBgilBnkald Myde O Gbtorgholi@Meyl- A1 2-pyridin-2-yl-ethoxy)-
{4 [N -(3-Methyl - beﬁ%yl [ daene)shhydgamorllli}io-% |%r p(oPyrrll-m- y?, %y% mdin-2- yl}

- N- pyr @i n- 4Wmn§dmy4-yldm>gma,m de, 25 4- {4 [N -(3

Nyt di 4yl SR B o LR RR B e R it e

conmpound is I}}yn{xﬁd]&&-gzg,cﬂmﬁerret hoxy phenyl) propyl ]
- 6- nor phol i n-4- @ﬁfrlmdln4
- (IH ool - 3 R gl egmaiedlchgi Ao 16-morpholin-d-yl.2-[2-(pyridin-3-yloxy)-

N ( 2- n- but OXyﬂQ’é‘b’gE?‘t}ﬂMlg 44yl¥-hy8¥arziﬂ€' din-4-yl)-N -(1 Hindol-3 -

yl met hyl ene)
N- ( 2- (46 hydr oxyNe(Byrhbth@Lbﬁfzphd:énemM {e-mpipholin-diy1-242y(pyritin=1-Llokdy)-ndol - 3-

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-y1-2-(pyridin-3-yloxy)-
20 pyrimidin-4-yl]-hydrazine,
N-(3-methylbenzlidene)-N’-(5-methyl-6-morpholin-4-yl-2-phenylpyrimidin-4-
yhhydrazine,
N-(3-methyl-benzylidene)-N'-(2-phenyl-6-thiomorpholin-4-yl-pyrimidin-4-
yl)-hydrazine,
25 (2,3-dimethyl-1H-indole-5-yl1)-{6-morpholin-4-yl-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-
30 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,
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yhnet hyl ene) - hydr azi ne,

N-[2-(2-[1, 3] di oxan-2-yl -ethyl)-6-nmorpholin-4-yl-pyrimdin -4-yl]-N-(lH

i ndol - 3-yl et hyl ene) - hydrazi ne 5

N-(1Hi ndol - 3-yl met hyl ene) - N' - [ 2- (3- met hoxy- propyl ) - 6- nor phol i n- 4-yl -

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

H- i ndol - 3- ylnethylene) hydr azi no] - 6- nor phol i n-4-yl -pyrimdi n- 2-yl sul fanyl}
- propan- -ol 4. (é?’ 4{ ®el @\ln’ie(tﬁyl -benzylidene)-hydrazino]-6-morpholin-4- -yl-pyrimidin-

H i ndol - 3- yInethylene)-hydra2|no]-6 nmor phol i n- 4- yI pyrimdin- 10

4-yl sul f any|ZrylopylophpD)-/H-pwtidingd-p12e, (2, 2- di net hyl -

e TS AR PEL i o
p

{2-2- (3, 4- djyrmtib@xy yRhgayzimeet hoxy] 6 m)rphol i n-4-yl-pyrimdin-4-yl
-(1 H-|ndg1 nethhﬁgne -h dr azi > e
1

72
N -
N- ( 1H-5 ndol - N wpémqsdmenf)@l nEﬁrﬁlﬁﬁ?hOanﬁ Vr2-8-poidipr?-drAboNMN - et hoxy) -
N-

(
yrim din-4-
(1Hi ndol %{’%&ﬁ%{r}ﬂ? ﬁl-’[G- nmor phol i n-4-yl - 2- (3-pyridin-2-yl-propyl)-

pyri m di n-4- yl N (3yelieoi zylidene)-N’-[6-morpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-
N-(3-met hyl - benzyl i dene) - N - [ 6- nor phol i n-4-yl - 2- (2-pyridin-2-yl - et hoxy)- 20
pyri mi di n- 4-Bprimidipdt aﬂrhyérame(s ethyl-b enzylidene)-N

-[ 6- nor phol i n | ]
N-(3 get hzl bg\ah 3 hﬁkjﬁﬁn@) lrﬂs ﬁfmm ypgf(k 2 p;ﬂrinlr%l %E&mwlro?éwlej _
pyrl m1 | N- m;ll']'l{nl .g i q
N-[ 6- hol 4 i N
| - | et Lrglr Pdgnleg] h‘@[ ﬁélrp%(p'ﬁ pjyndm A T%ﬁ%&y}pﬁ/ﬁir{ﬂdgﬁ yﬁ_yl ]-N-(I-nz-toly

H-i ndol - 3- yll%%d?ézla)‘lbﬂn ﬁ}lbé}{zo{c%imﬁahgﬂ dsferd-yl - 2- (2-pyri din-2-yl -
et hoxy) - pyri m di n-4-yl [-"hydrazi ne, 3- nethyl-benzaldehyde

O [ 6- nor phol i n-1£(2y{4— RUE@-ipgo-beizylidend)-hyttaaing)-6-BorpBgWi-A by TEiint2-oxi me,

1H i ndol e- 3- 6-yor phol i n-4-yl -2-(2-pyridin-2-yl -ethox
pyrim di n- 4- @PTY o% P?Syﬂgéyﬂ‘!h 2] (2-py Y y)-
15 3-{[6-morpholin-4-yl-2-(2-pyridin-2-yl- ethoxy)-pyrimidin-4-yl]-
hydrazonomethyl}-benzoic acid N-methyl amide, or

(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-yl-
20 pyrimidin-2-y1}-butyramide,
4-{4-[N’~(3-Methyl-benzylidene)-hydrazino]-6-morpholin-4-yl-pyrimidin-2-
yl1}-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,
25 4-{4-[N’-(3-Methyl-benzylidene)-hydrazino]-6-morpholin-4-yl-pyrimidin-2-
yl1}-N-pyridin-4-yl-butyramide.

49. The method of claim 45, wherein the compound is
N-{2-[3-(3,4-dimethoxy-phenyl)-propyl]-6-morpholin-4-yl-pyrimidin-4-yl} -
30 N’-(1H-indol-3-ylmethylene)-hydrazine,
N-(2-n-butoxy-6-morpholin-4-yl-pyrimidin-4-y1)-N’-(1H-indol-3-
yimethylene)-hydrazine,
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N-(1 Hindol-3-yl nmethylene)-N - {6-norpholin-4-yl-2-[2-(pyridin-3-yloxy)-
et hoxy] -pyrimdin-4-yl } -hydrazine, N-(3 -nethyl-b enzylidene)-N -
{6-nor pholin-4-yl-2-[2-(pyridin-3-yloxy)- ethoxy] -pyrimdin-4-yl }
-hydrazine, 5 butyl -

{4-[N -(1Hi ndol - 3-yl et hyl ene) - hydr azi no] - 6- nor phol i n-4-yl -
pyrimdin-2-yl} -am ne,

N-(3- net hyl - be nNy(tZi(déI}d)mdybut[yQ-Wwﬁmlhm-é}-yyﬁraidimwjlﬁi\]h(BH-iMdlcﬂng ) -

pyrimdin-4-yl]- I ne, .

N- ( 3- et hyl bé’h’?lé‘?tg @yhsféraze%ea met hyl - 6- nor phol i n- 4-yl - 2- phenyl pyri m di n- 4-
10 yl ) hydrazin _ )

enzyl i dene)-N ?N}b"(%grlﬁg@&@ﬁ-{]z 21 eth;\)/ﬂoq Flr?-rp 011In 351 P%?%ldm ﬁ ylH\I) (%ydr azi ne,

(2, 3-di met hyllndoiﬁ-ylnmdiyéerﬁ)yydrazms nmor phol i n- 4-yl - 2-[ 2- (pyri di n- 3-yl oxy) -
et hoxy]_-pyrim

(2. 3- diet hy! - ﬁF(THGIBﬁ%l} %Yﬁfjtﬂiﬁﬁn‘?l}g}’ pHol3rmethoyy-peony)-¢mArPRalin-& ¥y oxy) -

et hoxy] - pyr ipghigiidin2eyl-nydrafine, 3- {4-[N
- (3-met hyl - bena{‘: i dene) - hydr azi no] - 6- nor phol i n- 4-yl - pyri m di n- 2-

yl } - propi oni ¢ {él-[th-IﬁW-lemléirylnNﬂ(}&envéﬂlWﬂaZimeﬂrﬁyhmthala)—@g’l-pynmmm-
{6- nDrpholln pyridin-2-yl)- 20
et hoxy] - pyri i ?L}%fali!y{?r@r Ia?i’l ne, 1-(2-

{4-[N -(3-met hy3- {an-xmdﬁm)s- ﬂmméﬂéghy@raﬂﬁbﬂlh%b@héhﬂh =Ry Hh@lhn-
2-yloxy} -ethyl)-|Hpyridin-2-one, do-b enzyli denej- [
6- nor pifol i n- 41)91“11@“1}’ yoprppa-#ioh- 2- yl - et hoxy) - pyrimdin-4-yl] - hydrazi ne,

gir :\l-m( 3| Ll ZO;F]IQ%E)Z%’L :alcgi&%e ]M?Jﬁ‘@ ’{ﬁ?or - !’%&ho %aﬁeH@ﬁiﬁM‘i 9f'pyn .S NOXY) -
- [ 6- nor phol i A~ - PH{Rdgly3-yishethydend)-hgthaig) - pyri m di n-4-yl] -hydrazine,
N-(3- b(rjom)4be|nzl¥fi aensls rrie%wx - hegolI Ie‘phoi 6-n%o (ﬁol?r}gll (lj-l or r%n nll_-4et1h0xy) - 30
pyrin din-4-yl] ﬁcﬁza@r"n‘é‘ y-phenyl) y]-6-morpl -yl-pyri i}
(ol sy g dythgsnony)-ovr -1
15 N—(IH 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-y1-2-(3-pyridin-2-yl-propyl)-
pyrimidin-4-yl]-hydrazine,
N-(3-methyl-benzylidene)-N’-[6-morpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-
20 pyrimidin-4-yl]-hydrazine,
N-(3-ethyl-benzylidene)-N’-[6-morpholin-4-y1-2-(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,
25 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)-ethylidene]-N’-[6-morpholin-4-yl-2-(2-pyridin-2-yl-
ethoxy)-pyrimidin-4-y1]-hydrazine,
3-methyl-benzaldehyde O-[6-morpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-
30 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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64 1-(2-
{4-[ N -(3-io0do-benzyl i dene) - hydrazi no] - 6- nor phol i n-4-yl -pyri m di n-2- vyl oxy}
-ethyl)- 1H pyridin-2-one, 3-
{[6-norpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-pyrimdin-4-yl]-
hydr azononet hyl } - benzoic acid N-nethyl am de, or 5
(3-{[ 6-norpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-pyrimdin-4-yl]-
hydr azononet hyl ¥-(1 Hhaayl3-yhedtheed),N "N NudksHoliyih4-#-2-[ 2- (pyridin—3-yloxy)-
{4-[N'-(3-net hyl -benzyl i dene} err azi nol - 6- nor phol i n-4-yl - pyrimdin-2-yl}
- but yr ani de, eq_mxyhpjfrmm in-4-yl}-hydrazine,

- (3- Met hyl - benzyl Ny 67! |_=4-Yib- Ry hm-din. - 10
31 (4 et yl S B Y RV REBENC 2 RO A - @R S f0s)
{4-[N -(3- Neeﬁrpky]apmyﬁdndéqé}-hmadziaz,i noj - 6-i nor phol i n-4-yl - pyrimdin-2- vyl
} -N-pyridin-4-yhne

4T & 3 Vot hy Rt K Hebie Ry ofisdsne b aingh - Tomhptng ¥ i i n-2- y1)
- N-pyri di n- 4pyin b WL A Aene 15 65

N-(3-methyl-benzylidene)-N’-[ 6-morpholin-4-yl-2-(pyridin-3-yloxy)-
pyrimidin-4-yl]-hydrazine,
N-(3-methylbenzlidene)-N’-(5-methyl-6-morpholin-4-yl-2-phenylpyrimidin-4-
10 ylhydrazine,
N-(3-methyl-benzylidene)-N'-(2-phenyl-6-thiomorpholin-4-yl-pyrimidin-4-
yl)-hydrazine,
(2,3-dimethyl-1H-indole-5-yl)-{ 6-morpholin-4-yl-2-[ 2-(pyridin-3-yloxy)-
ethoxy]-pyrimidin-4-yl}-amine,
15 (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-y1)-
20 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,
25 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-morpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-
30 pyrimidin-4-yl]-hydrazine,
3-{[6-morpholin-4-yl-2-(2-pyridin-2-yl-ethoxy)-pyrimidin-4-y1]-

hydrazonomethyl}-benzoic acid methyl ester,
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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, or

(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-yl-
pyrimidin-2-yl}-butyramide,

4-{4-[N’-(3-Methyl-benzylidene)-hydrazino]-6-morpholin-4-yl-pyrimidin-2-
yl1}-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,

4-{4-[N’-(3-Methyl-benzylidene)-hydrazino)-6-morpholin-4-yl-pyrimidin-2-
yl1}-N-pyridin-4-yl-butyramide.
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