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While many signaling pathways are part of cell homeostasis, numerous

30  cytokines (e.g., IL-1 and TNF) and certain other mediators of inflammation (e.g.,
COX-2, and iNOS) are produced only as a response to stress signals such as bacterial
lipopolysaccharide (LPS). The first indications suggesting that the signal transduction
pathway leading to LPS-induced cytokine biosynthesis involved protein kinases came
from studies of Weinstein [Weinstein, et al., J. Immunol. 151, 3829(1993)] but the

35  specific protein kinases involved were not identified. Working from a similar
perspective, Han [Han, et al., Science 265, 808(1994)] identified murine p38 as a
kinase which is tyrosine phosphorylated in response to LPS. Definitive proof of the
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g %BP/p38 kinase 1nh1b1Porg/ (SK&F 86002 and SB 203580) also decrease the synthesis
of a wide variety of pro-inflammatory proteins including, IL-6, IL-8, GM-CSF and
COX-2. Inhibitors of CSBP/p38 kinase have also been shown to suppress the TNF-

induced expression of VCAM-1 on endothelial cells, the TNF-induced phosphorylation

30  and activation of cytosolic PLA2 and the IL-1-stimulated synthesis of collagenase and
stromelysin. These and additional data demonstrate that CSBP/p38 is involved not
only cytokine synthesis, but also in cytokine signaling [CSBP/P38 kinase reviewed in
Cohen, P. Trends Cell Biol., 353-361(1997)].

Interleukin-1 (IL-1) and Tumor Necrosis Factor (TNF) are biological
35  substances produced by a variety of cells, such as monocytes or macrophages. IL-1

has been demonstrated to mediate a variety of biological activities thought to be
important in immunoregulation and other physiological conditions such as
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Condi ' ons associnter eukm ?Hdags 1|s g% gnaqcs)t%ctlc actor prod%ggddby several cell types
including mononuclear cells, fibroblasts, endothelial cells, and keratinocytes. Its
production from endothelial cells is induced by IL-1, TNF, or lipopolysachharide
(LPS). IL-8 stimulates a number of functions in vitro. It has been shown to have

30 chemoattractant properties for neutrophils, T-lymphocytes, and basophils. In addition
it induces histamine release from basophils from both normal and atopic individuals as
well as lysozomal enzyme release and respiratory burst from neutrophils. IL-8 has also
been shown to increase the surface expression of Mac-1 (CD11b/CD18) on neutrophils
without de novo protein synthesis, this may contribute to increased adhesion of the

35 neutrophils to vascular endothelial cells. Many diseases are characterized by massive
neutrophil infiltration. Conditions associated with an increased in IL-8 production
(which is responsible for chemotaxis of neutrophil into the inflammatory site) would
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25 However, despite all of this research effort there still remains a need for
treatments in this field, for compounds which inhibit the CSBP/p38/RK kinase, and are
useful in the treatment of disease mediated thereby.

BRIEF DESCRIPTION OF THE DRAWINGS
30  Figure 1 demonstrates the p38 kinase cascade.

Figure 2 demonstrates a Citric Acid Induced Cough Model.
Figure 3 demonstrates an Antigen- or LTD4 — Induced Hypertussive Model in the
Guinea Pig
Figure 4 demonstrates Effects of Dextromethdrphan or Codeine On Citric Acid-
35 Induced Cough in Guinea Pigs.

SUMMARY OF THE INVENTION




-4 WD 01/ 64679 PCT/ US01/ 06688 This invention relates to the novel
conpounds of Formulas (I) to (V) and (la) to (Va), and pharmaceuti cal
conposi ti Qisy1%38er i sing a conpound of Formula (1) to (V) gidudoh@des0 (Va),
and a pharnaceutically acceptable diluent or carrier. This invention
relates to a method of treating, including prophylaxis, of a 5 CSBP/ RK/ p38
ki nase nedi at ed dilsieasention selatedahe hoveheadpdunds @dFormdiac(l) toq®and ses
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conmpound of (Ftr (M)laad (1a) to VR, &l a phasNaceutitally adceptabindidpent ORcadrixt. OXN R3 (1)
or R3 (la) 10 wh I: I i i i,ng is
optionally subst?{lﬁtle(f fl BJ’R%&‘??%@%"S{%IS%‘%H O?:%%%l%:lf%%dﬁﬂggfgmbg ’o(glakyl , C3_7
cycl oal k1 CESBE/REARGP kingsg mediatgdydiseage inmeampmmal dicsd derSaf, Wg'éber oaryl C 1-10
al kyl, het ec@fipiedel Gdm@fisteriddronaiEnasutl ¥ SecliVabitivlint i Alonipoand ofvher ei n
each of thege i e@iges exg{audi&gﬂ&gydrogen, are optionally substituted; R3
is a Cl-10 GPisHias (O304 epdEpkiA (Vaks™ 7 cycloal kyl O -10 al kyl, aryl Cl-10

al kyl,  het er oar ykédrdib@lyg theypresent invehsittonomryeidyd LderpoumldfiFormulat(l); and
wherein each of these noietReés are optionally substRtuted; 20 X is R2,

OR2, S(O nR2 or (CHl_F)n NR4AR14, or (CH2)nNR2R4; n is|0 or an integer having
a value of 1 to 10; “m#S r|p | nteger havi of 1 or 2; R4 and
R14 are each independéntly |se| ected from hydrpgen, |opti onal | y substituted
Cl-4 al kyl, optional S i d aryl, or 0 n substituted

aryl Cl-4al kyl, 25%r RA" andNR14 Xogether Wth q‘he nNt r og&n to which they
are attached forma hetggocyclic ring { 5 to 7rpaenbers, V\magh ring
optionally contains an additional het )85t om sel ected fro xygen, sul fur
or NR9, 1@nd which ring may be optionally substituted; R6 is hydrogen,

Cl- 10 al kyl -7 cycl oal kyl, heterocyclyl, heterocyclylCl-I|oal kyl, 30

C3-
aryl, arleYpiIBmal kyl, heteroaryl qr a heteroaryl C1-10 al kyl noiety; and
wher ei n R1 is an aryl or heteroaryl ring, which ring is optionally substituted;

Ry is hydrogen, C1.10 alkyl, C3_7 cycloalkyl, C3_7 cycloalkylCy.1¢ alkyl, aryl,

arylC1.10alkyl, heteroaryl, heteroarylC1.1( alkyl, heterocyclic, or a
15 heterocyclylC1._1galkyl moiety; and wherein each of these moieties,
excluding hydrogen, are optionally substituted;

R3 is a C1.10 alkyl, C3_7ycycloalkyl, C3.7 cycloalkylCq_1( alkyl, arylC1.10 alkyl,
heteroarylCq.1¢ alkyl, or heterocyclylCq.1¢ alkyl moiety; and wherein each
of these moieties are optionally substituted;

20 XisRp, ORp, S(O)yR2 or (CHp)p NR4R 14, or (CH2),NRoRy;

n is O or an integer having a value of 1 to 10;

m is O or an integer having a value of 1 or 2;
R4 and R14 are each independently selected from hydrogen, optionally substituted

C1-4 alkyl, optionally substituted aryl, or an optionally substituted arylC1_galkyl,
25 or R4 and R 14 together with the nitrogen to which they are attached form a

heterocyclic ring of 5 to 7 members, which ring optionally contains an additional
heteroatom selected from oxygen, sulfur or NR9, and which ring may be

optionally substituted;
Rg is hydrogen, C1-10 alkyl, C3_-7 cycloalkyl, heterocyclyl, heterocyclylCi-10alkyl,
30 aryl, arylC1-10 alkyl, heteroaryl or a heteroarylC1-10 alkyl moiety; and wherein

each of these moieties, excluding hydrogen, may be optionally substituted;
R9 is hydrogen, C(Z)Rg, optionally substituted C1-10 alkyl, optionally substituted
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each of these nvieties, excluding hydrogen, may be optionally substituted,
RO is hydrogen, C(Z)R6, optionally substituted Cl-10 al kyl, optionally
substi t ut @@ 017626 MO 01/ 64679 PCT/ US01/ 06688 aryl or opti onddihiysose&ssgi t ut ed
aryl C1-4 alkyl; Z is oxygen or sulfur; or a pharmaceutically acceptable
salt thereof. Another aspect of the present invention is the novel
conpounds of F@fYﬂrQIaPU@ lyﬁl}bsﬁlémda% ledalylit he structure: YRL YRL N N N~

N ON~X ONN' ¢ - or R3 (11a) wherein RL is an aryl or a
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aryl d -10 aI kyl, AH@tth%f %Ecyﬂof tﬁk%r@kﬂ@fn%ln@on%@ e rK)\(rE]z cd?ﬁﬁcﬁlh%b!ﬂbdrﬁmlapr a

het er ocycl ybgl 10 aI noi ety;” and wherein each of these noieties,

excl udi ny 8@8??1“ @Eﬁ%ﬂ‘éﬂefy substituted;: R3 is an O -10al kyl ,

C3- 7cycl oal kyl, C3- 7cycl oal kyl'® -10 al kyl , aryI 1¥Raryl A -1 al kyl ,
het er oaryl , heteroan_yl C1.10 oJ_a heterocycIyICI 10
al kyl rmoiety; and whermT n [ areN optionally
substituted; Y is CRb, | (O N(/?Q)ﬁ, oxygen, |or Rb is hydrogen, C 1-2
al kyl, NRc, hydroxyq {72 8 koxy, N’ alkyl; 20 R is
hydrogen or C1-2 alkyl; |Rd i s hydrogen or Cl-2 al kyl; is R2, OR2,
S(ONMR2, (CH2)n NR4R14, &8 (CHZ)nNRZ&ﬁ,Or misA3 or an mt@glg:r havi ng a
value of 1 or 2; nis O or an integer "having a value of 1 t0 10; 25 R4 and
R14 are each independently selected from hydrogen, optionally substituted
Cl-4 al kyl , wagkinonal |y substituted aryl, or an optionally substituted
aryl d - 4al k 0, h they are
attached foglrlntlS - mﬁrﬁ%?%l %%}H?ﬂg}{‘% ﬁﬁ;}%@%gﬁéﬁaﬁﬁwﬁ&t%le&n optionally
cont ai n¥ anRadutdreseay m@@]éib’b&:BeTﬁY@@laE‘é’% 5&-7%61@#@(%19 alkyl. g, or NRO, and
which ring may bﬂgﬁﬁl ?@hlk?ﬂﬁbﬂebbaﬁ}klbﬁétérb kyIShBﬁéﬂfc%lﬁﬂor £1-10 al kyl,
C3-7 cycl oal kyl eter ﬁéc eteroc ‘%{1 ﬁh 5\% é aryl C 1- 10
al kyl , ~ het er oar yRCGHOC¥ 19&1)@]? In@l_et-yi ?ﬂme& EfedPRicSeh of
excluding hydrogen, are optionally substituted;
R3 is an Cq_1galkyl, C3_7cycloalkyl, C3_7cycloalkylCq_1q alkyl, aryl,

15 arylCq_10alkyl, heteroaryl, heteroarylCy.1¢ alkyl, heterocyclic, or a
heterocyclylCj.10 alkyl moiety; and wherein each of these moieties are
optionally substituted,;

Y is CRp, C(O), N(Ryg), oxygen, or S(O)m;
Ry, is hydrogen, C1_3 alkyl, NR, hydroxy, thio, C 13 alkoxy, or S(0);;C1-2 alkyl;

20 R is hydrogen or Cq_7 alkyl;

R{ is hydrogen or C1_p alkyl;
X is Rp, OR9, S(O)pR2, (CHa)n NR4R 14, or (CH2),NRoRy;
m is O or an integer having a value of 1 or 2;

n is O or an integer having a value of 1 to 10;
25 R4 and R14 are each independently selected from hydrogen, optionally substituted

C1-4 alkyl, optionally substituted aryl, or an optionally substituted arylC1_4alkyl,
or R4 and R14 together with the nitrogen which they are attached form a

heterocyclic ring of 5 to 7 members which ring optionally contains an additional
heteroatom selected from oxygen, sulfur or NR9, and which ring may be

30 optionally substituted;
Rg is hydrogen, C1-10 alkyl, C3-7 cycloalkyl, heterocyclyl, heterocyclyl C1-10alkyl,
aryl, arylC1-10 alkyl, heteroaryl or a heteroarylC1-10 alkyl; and wherein each of
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-6 WD 01/64679 PCT/USO1/ 06688 these noieties, excluding hydrogen, nmay be
optionally substituted; RO is hydrogen, C(Z)R6 or optionally substituted
Cl- 10 al kwlo o1mpé7oonal |y substituted aryl or optionally sykatudowhesdsaryl -
1-4 alkyl; Z is oxygen or sulfur; 5 or a pharmaceutically acceptable salt

t hereof . Anot her aspect of the present invention are the novel conpounds of
Formula (111) thespreseies skchylintgheydsigencnay be oRionRlly skbstittdd; N~ N O N N' ~X
ONNX R3 (M is)hy@fogé’ﬁ uz)kg)oro Qoﬂ%fﬁ?@ﬁtbﬁtut@i@ﬁ%lkﬁr tion@lly @ heteroaryl

ring, which rin ona subst is a heterocycllc or

het er ocycl i cC® gsi’@“)é‘liﬁw FPE’? lfuéedrarrg]ggl li onal I'y substituted; 15
R2, is a hejg@g@@ggﬁbpsumﬁterocycl icC 1-10 al kyl, aryl, or heteroaryl ring,
which ring is optionally substitute is an aryl or heteroaryl ring,

whi ch rihg 7's® BBEPasey 1F§1¥%%96§Et?'?16€%&*°§§?s R2, OR2, S(OnR2 or (CH2)n
NR4R14, or (CH2)nNRZR4; provided that when X is (CHZ)n NRAR14, then RARL4

nmust form t he optiona ubstituted cI i i rrprl si ng
an oxygen, sulfu 8511651?%?% ih ?egtjl)wel?'ltl ﬁgnogﬁﬂ%ggg g %a%f%ﬂ’él% val ue
of 1to 10;(IIIDrreip1;esen‘®dbamha sitvegee: having a value of 1 or 2 R4 and R14 are
i ndependently sel ected frBm hydrogen, optionally s bstituted Cl-4 25

al kyl , optlonally substityted aryl, or optionally substituted aryl Cl-4
alkyl; or R4 and\g1 er with the ni g neh they are attached

forma heterocycli E ing of| 5 to 7 menbers|whic %\Optl onal |y contains
an additional he z cted fromag n aﬁ? NR9, and which
kyl',

ring is optlonaIst bstlF'utedX R6 is hy(ﬁq'ogeﬁI ciN10 C3-7

cycl oal kyl, heterocyggyl, heterocycl% Cl-1oaRgyl, 30 aryl @{ 1C1- 10

al kyl, heteroaryl or a het eroaryl Cl( IkyI noi ety; and wher( each of
these nti eties, excluding hydrogen, is optionally substituted; R9 is

hydr ogen, g , optionally substituted Cl-10 al kyl, opti onal |y

substituted
Rj i is an aryl, or a heteroaryl ring, which ring may be optionally substituted;

R1 is a heterocyclic or heterocyclicC 1_1¢ alkyl ring, which is ring is optionally

substituted;
15 Rp-is aheterocyclic, heterocyclicC 1_1¢ alkyl, aryl, or heteroaryl ring, which ring is

optionally substituted;

R3 is an aryl or heteroaryl ring, which ring is optionally substituted;

X is Ry, ORg, S(O)mR7 or (CHp)p NR4R 4, or (CH)nNRoRy; provided that
when X is (CHp)y NR4R 14, then R4R 14 must form the optionally

20 substituted cyclized ring optionally comprising an oxygen, sulfur or nitrogen
moiety;
n is O or an integer having a value of 1 to 10;

m is O or an integer having a value of 1 or 2;
R4 and R14 are independently selected from hydrogen, optionally substituted C1-4

25 alkyl, optionally substituted aryl, or optionally substituted arylC1-4 alkyl; or R4
and R4 together with the nitrogen which they are attached form a heterocyclic
ring of 5 to 7 members which ring optionally contains an additional heteroatom
selected from oxygen, sulfur or NR9, and which ring is optionally substituted;

Rg is hydrogen, C1-10 alkyl, C3-7 cycloalkyl, heterocyclyl, heterocyclyl Cj.-10alkyl,

30 aryl, arylCq-10 alkyl, heteroaryl or a heteroarylC1-10 alkyl moiety; and wherein

each of these moieties, excluding hydrogen, is optionally substituted;
Ro is hydrogen, C(Z)Rg, optionally substituted C1-1( alkyl, optionally substituted

-7 -



WO 01/ 64679 PCT/ US01/ 06688 aryl, or optionally substituted arylC 1-4

al kyl; Z is oxygen or sulfur; or a pharmaceutically acceptable salt

t her eof . Wpdigroaspect of the present invention are the neuelsogosgeounds of
Formula 5 (1V) represented by the structures: HYRL YRL N NN N ONNX
ONNXR3 (1V) or R3 (1Va) wherein Rl is an aryl or a heteroaryl ring,
which ring i s epliarmelipyallyigybstitiigdea)lCR2 dlkylhydr ogen, C1-10al kyl, C3-7
cycl oal kyl , 1d-10al kyl, aryl, 10 aryld-10 al kyl,

het er oaryl, %%t P/gérr%ﬂoglﬁo al kyl , het er ocycl ic, or a heterocyclyld-10

al kyl i etgraﬂmnmlealw ageptalle salhthseeofoi et i es,  excl udi ng hydrogen, are
optional |y Subst AhiedaspBd dreh @v@en@ﬁlv@ﬁtm are %&l&epa/cﬁﬁﬁ&hhybf Féuls

cycl oal kyl d__10al ky rp Oal kyl , heteroaryl’, heteroaryl Cl-10
al kyl , h%te Xém‘?sémeérbyéh‘iﬁ%r%? ocyclyl O -10 al kyl _npiety; and wherein
each of these noiefies are [Bptionally substituted; YTis a bond, CRp, C(O)),
N( Rd), oxygen, or O Roli s hydrogen, Cl_2al Rc, hydroxy, thio,

Cl- 2al koxy, S(O nCl-ial Ky SRe i l; 20 Rd is
hydrogen or C1-2al ky] ; ' OR2, S(O nR2 2) NNR4AR14, or

(CH2) nNNR2R4; n i r having x10; mis 0 or an
integer having a value|of 1 or 2; R4 and R14 arg each independently

sel ected from hydrogenR3opti onal I y su@s\; igyuted R35 Cl_4 al lg opti onal |y
substituted aryl, or optionally substi tut ed aryl C1-4 al kyl, or R4 and R14
t oget her wi Whetete nitrogen which they are attached forma heterocyclic
ring of 5 tR7]T7sarearpborsa hderohryt ring Wi]ﬂt]il angld optivealiyasubsti@tredaddi t i onal

opt§onal Ly REGEEE e, €7 SEUGED:. 7 Ky el ChEby BRI SREIDELS, et
het erocitl yl, het@kocye Iyl Betera@sylk teroalé{i<§1 10 aksyl Geteracyclig. oy p heteroaryl

or a heteroaryl ChekerbByaliky! dﬁlkﬁtrﬁme@nﬁlnd/\@ﬁéxéinrbacﬁéﬁme% mbik@sg noi eti es,
excl udi ng hydrogen, is optionally substituted; -8 WD 01/64679
PCT/ US01/ 06688 excludmg hydrogen, are optionally substltuted

R3isa Cq_1¢ alkyl, C 3.7 cycloalkyl, C3_7 cycloalkylC1.jpalkyl, aryl,

arylCq_1palkyl, heteroaryl, heteroarylC1.1( alkyl, heterocyclic, or a
15 heterocyclylC1._1¢ alkyl moiety; and wherein each of these moieties are
optionally substituted;
Y is abond, CRy, C(O), N(Ry), oxygen, or S(O)m;
Ry, is hydrogen, C1_palkyl, NR, hydroxy, thio, C1_palkoxy, S(0);,C1palkyl;
R¢ is hydrogen or C1_palkyl;
20 Ry is hydrogen or Cq._palkyl;
X is Ry, OR2, S(O)R2 or (CH2)nNR4R 14, or (CH2)3NR)R4;
n is 0 or an integer having a value of 1 to 10;

m is 0 or an integer having a value of 1 or 2;
R4 and R14 are each independently selected from hydrogen, optionally substituted

25 C1-4 alkyl, optionally substituted aryl, or optionally substituted arylC1-4 alkyl,
or R4 and R14 together with the nitrogen which they are attached form a
heterocyclic ring of 5 to 7 members which ring optionally contains an additional
heteroatom selected from oxygen, sulfur or NR9, and which ring is optionally
substituted;

30 Rgis hydrogen, C1-10 alkyl, C3-7 cycloalkyl, heterocyclyl, heterocyclyl C1-10alkyl,
aryl, arylC1-10 alkyl, heteroaryl or a heteroarylC1-1( alkyl moiety, and wherein

each of these moieties, excluding hydrogen, is optionally substituted;

-8-



RO is hydrogen, C(Z)R6, optionally substituted Cl-10 al kyl, optionally
substituted aryl or an optionally substituted aryl-Cl-4 alkyl; Z is oxygen
or sul furwoedeRhar maceutical ly acceptable salt thereof. P"@ﬁ@sq)%ggsglgl y,
t he present 1nvention also provides for a conmpound of Fornula (V): R1
NNN NON~XONNX 1 R3 (V) or RB3 (Va) wherein Xis R2, OR2, S(O)nRZ
or (CH2)n N@Riﬂhydomgeﬁlfﬁ@)ﬁﬁmmﬁmalmShbstih@edﬂmoaﬂcyﬂ mpdgeatllmbi;tﬁgted val ue
of 1 to 10; mi . fue of 1 or 2; Rl is an
optionally‘sub§€¥?ﬁ?g ﬁWb&@&%ﬂ%%?ﬂ Cﬁj% g' Cl-10 al kyl, C3-7
cycl.oal kyl , Zﬁsoﬂ%pyoradﬁkyICJ 10 aIkyI aryl, aryICl 10 aIkyI het er oaryl ,
het er oar yl %{Aj%ghzﬂiniéc\!éutlcﬁl ﬁlk'sgltt}f%feo‘? 15 heterocycl yl C1-10 al kyl
noi ety; and relrn eac e e noleties, excluding hydrogen are
optionaliy subst Apmréul,glmei me@nt ByentEmalsqProvides fqr@t@mpéznyql of ForguulqdV)and
R14 are each independent| {1sel ected from hydrogen, Rbptionally substituted
Cl-4 al kyl, optignally substituted aryl, or optionally substituted
aryl-Cl-4 al kyl, > d R14 toget hern IITBFi*ef\nitrogen whi ch t hey
o7

are attached form rocyclic ring of 5 nbgrs which ring
optionally cont r~apal heter rom oxygen, sulfur
or NR9, and which ring is optionally substituyted, R6 i's hydrogen, Ci1-10
al kyl, C3-7 cycl oal k3, heterocyclyl QFterocBBIyl A -1 oal kyl s,y 25 aryl,
aryl Cl-10 al kyl, heteroaryl or a hete?oarlel 10 al kyl nnlet¢ 5nd wherein
each of these nvieties, excluding hydrogen, may be optionally substituted,
RO is hydrogggeif(Z) R6, optionally substituted Cl-10 al kyl, optionally

or sul fur: 3o 80 QR SRl Sy Mok R o 5 w0 7Y

01/ 6467% PCHASHSG&AID&GB%Srh@ETg%hﬁﬁk BESERITI ON OF THE | NVENTI ON The present

invention is dlrecte to.the noﬁ&'@q& rgg%unds of Formulas (1) to (V), and
eut’i

Formula (| ag' 806\93)111 e%efrhgv E |y acceptable salt thereof;

1is an optlonally substltuted aryl ring;

R is hydrogen, Cy_1¢ alkyl, C3.7 cycloalkyl, C3_7 cycloalkylCj_1( alkyl, aryl,
arylC1.10 alkyl, heteroaryl, heteroarylCq_1¢ alkyl, heterocyclic, or a
15 heterocyclylC1._10 alkyl moiety; and wherein each of these moieties, excluding
hydrogen are optionally substituted;
R3 is an optionally substituted aryl ring;
R4 and R14 are each independently selected from hydrogen, optionally substituted
C1-4 alkyl, optionally substituted aryl, or optionally substituted aryl-C1-4 alkyl,
20 or R4 and R14 together with the nitrogen which they are attached form a

heterocyclic ring of 5 to 7 members which ring optionally contains an additional
heteroatom selected from oxygen, sulfur or NR9, and which ring is optionally

substituted;
Re is hydrogen, C1-10 alkyl, C3-7 cycloalkyl, heterocyclyl, heterocyclyl C1-10alkyl,
25 aryl, arylCq.-10 alkyl, heteroaryl or a heteroarylC1-10 alkyl moiety; and wherein
each of these moieties, excluding hydrogen, may be optionally substituted;
Ro is hydrogen, C(Z)Rg, optionally substituted C1-10 alkyl, optionally substituted
aryl or an optionally substituted arylC1-4 alkyl,
Z is oxygen or sulfur;
30  or a pharmaceutically acceptable salt thereof.



pharmaceutical conpositions conprising a conpound of Formula (1) to (V),
and (la) 5 to (Vva), or a pharnmaceutically acceptable salt thereof, and a
phar maceutirildsyo acceptabl e carrier or diluent thereof; ?ﬁ/@gﬁ% t he
use of these conpounds in the treatment or prophylaxis of CSBP 6ﬁ?at ed

di seases in a mammal in need thereof. As will be readily recognized, the

di fference bPEWNEDANPSORIPTION GBITHE ENVENTION (V) and (la) to (Va) lie in
the unsaturation of the pyrimdine-2-one ring. The 10 respective Rl, R2, X
and R3 terns are the same for both groups within a formula set, i.e. | and
| a. For pur posesThepesisent insegtign i ditgctegpd itcativel compondudfaFqrmplas<Dad so

appl i cabl e ). G P‘lerﬁu(lé (8) to (}'ﬁ%yl?h” h(aﬁﬁe)ceﬁﬂ%ll& béspablOlMihérelt | 1) and

(111a), and  Fornu nl ess ot I nd] cate It should be
noted that PRUBMIETIE @ﬂnnﬁémﬁmi aommsmg # p9mpeynd of Egrgulad) tg(¥).apd (BYbset s

of corrposmdﬁo wa)J&aliﬂfafméo%uﬁéaM)y acbép%m@mpﬂhéﬂesﬂlah&a hmﬂa&ﬁ&@m i nvention

har oot | AeRpibE cagE o OB e Sl éfawsgmfwsm?r%m%@élr&%ounds of

Formul a (1) treatthefu @) propiiylaxss e CBBY medintecbdisdmetsein@anythmial imheetdttiecdotr i ng i s

opt i onal Iy subst hiufifd, Ty TLAGRIRY (BESHASLE bl B0po s al FRBLALL =S,

in any ring, SUI era e%dently

by hal ogen, (ICte & )aalnld)(la,) thEV =) litib el unsa@wn@mwtlm pwimldmjtaaﬁol,le 1g. rTJhe

( CRLOR2Q) v NR4RcHive QR RzAPMNRARE 4he s(aaalfew&h\gﬁ(@)s @FRthin a fdﬁﬁmmz 0) vCORa,

(CRIOR20) vC(O H, .S( Q) nR5, (CRIOR20).vORS, ZC(Z)R11 R10C( Z)

NRLOS( O) 2R7 Setpraf ang ﬁqrmém%%dlqr@n,aﬁ*{eampg ﬁpwgcab%@ Eogsular(eﬂ%@lm y

phenyl , vvhl § 1fda1519 tb Fora braj, lFobthﬂld (T aﬁmaset)lrsdth@@b ?H?aﬁg(ﬂmf lg?]d: mes by
era y

halogen ch oro y

Sai t a5y, "t heitngh & QS ublerpidiie s bsnBiIG pe g it

di -substit utcadpourtds iof Formutlh d),211) 4111 paxi (M) are aiI sublsets opbemydunds of). Suitably m
is 0 or ﬁ 5 aving a value of 1 or 2. 30 Suitably, v is 0 or an

i nteger having a I'Ue of 1 or 2. Suitably, Z is oxygen or sulfur.

Suitably, Ra is Mordspdcididallythe preserhdnventioets direcieddd kel noveeompoukény| , C24

ﬁ'erxe/pg;r y?oiﬂgr%ﬁﬁh&adm}ﬂd( r%h%ﬁéﬁadl&%ghheeﬁdmé salt@réﬁlé(g&ﬁ“ﬁf al kyl, al kyl

( CRLOR20) vOR7, 33{‘{?@%&@ %?#ﬂ? %@%%@ﬂ%@%g & %Jylc%”‘

(CR%%O) vNﬁaabaxyl aing, wh\ibﬁmgns épﬁa)nall%ydbsg%yﬁﬂ OHiel«r)gig nslﬁfyybéhﬁﬁ)lsﬂﬁﬁfbyllolnelar IyIk .

aryl a eteroc eterocyc yl al ky

heteroa%éll R %Sri%? méﬁﬁ a%#bfé Zggm L%Eajb@ f? %3 substi t ut ed.

Sui tabl y, Rindgpendrady, éwéla@aem me&ah@elwsbstsf@teéc@be aﬂ%rﬁynwmagen
(CR10R20)vNR4R 14, (CR10R20)vC(Z)NR4R 14, (CR10R20)vC(Z)ORg,
(CR10R20)vCORy, (CR10R20)vC(O)H, S(O)mR35, (CR10R20)vORS, ZC(Z)R11,
NR10C(Z)R11, or NR10S(O)2R7. Preferably the ring is an aryl ring, more

25  preferably phenyl, which ring is unsubstituted or substituted one or more times by
halogen, preferably chloro or fluoro, or alkyl, preferably methyl. Suitably, the ring is
substituted in the 4-position, and if di-substituted, it is in the 2-,4- position of the
phenylring.

Suitably m is O or an integer having a value of 1 or 2.

30 Suitably, v is 0 or an integer having a value of 1 or 2.

Suitably, Z is oxygen or sulfur.

Suitably, R, is C1-4 alkyl, halo-substituted C1-4 alkyl, C2-4 alkenyl, C2-4
alkynyl, C3.7 cycloalkyl, C5-7 cycloalkenyl, aryl, arylC]-4 alkyl, heteroaryl,
heteroarylC1.-4 alkyl, heterocyclyl, heterocyclylC1.-4 alkyl, (CR10R20)vOR7,

35 (CR10R20)vS(0)mR7, (CR10R20)vINHS(O)2R7, or (CR10R20)vNR4R14; and
wherein the alkyl, cycloalkyl, cycloalkenyl, aryl, arylalkyl, heterocyclyl,
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optionally substituted Cl1-6 al kyl, optionally substituted aryl, or an
optionally 5 substituted aryl-Cl-6 alkyl, or R4 and R14 together with the
ni trogen %VQ) they are attached in NRARL4 subst | t uentp dTBYsoh BERS @

het er ocyc r| ng of to 7 menbers which ring optionally contains an
addi ti onal heter oatom sel ected from oxygen, sulfur or NR9, and which ring
may be opti olratrbyycdylblkyl, heerdryl SindtiebiryarylRBkylsndiwissagsnbe dptiodaldy kyl , C2-4
al kenyl , %ﬁgtﬁ%ﬁyl or 10 NR4R14, excluding the noieties SR5 (wherein m
is 0) bei ng 2 S(O 2R5  being SO2H (wherein mis 2) and S(O R5 being
SOH, (wherein m p&itably, Reand g4 are gach ig w&ﬁ@gé/rﬁeee% from pgdrpgencs- 7

cycl oal kyl, oﬂi‘tﬁirﬁﬂ?@t‘x’tﬁshﬁited crpq;t@mcmionbnﬂuﬂsﬁ@kéﬁydwl af Ml eptiyilgcl- 10 al kyl,

het | t | | K

ot ot § o5 g s FUPGH Ay ISR AR Fech W?H?%craﬁhg’%@taevﬁa&%hﬁyt hat

hydr ogen caareragitclisd is h&s@ﬁmwubmtm nay foime pdtereyehctinglet to Buemdbisy, R7 is
C1- 6al kyl |.Cl- l. t het 1C16 |

et oronryl MBI B o e RO b Sroa ST O Gakes Sy

moi eti es nayrlti89oqatd\®1mlahr1}agsmﬂy§1e|mpedlys@bsmtat@ﬂy, R8 is hydrogen, Cl-4

al kyl, hal o- substjitie q{ffx%'l&d@gg Y!Gq Z%k%t?%%ﬁ(@ V. C52 a‘ikﬁu! kbﬁnw G3-7

| oal k I [
e salY) Tl £ Ao Sk Dyt SNEYR S B 1 o
(ﬁRlO:?iOl) t S(@Tﬁozﬂwhml tlﬁ\lﬁ-ﬂtﬂl ’ )ﬂB}Rs (DEmg(SclﬂlI ql R&l@beﬁﬂ\llﬂ:thﬁ alnd wher ei n
the a cyclo c oal ken a erocyc
heterocgcl yl yaI k Plt gﬁoge%?;(lbl %P'Ibé%y{ (?(%lfylrhfi eéf’?yézgx 25 may be
optional ly hmtb&bydlydt(é}iloeﬁhylt ayl, wryl€1.i19 athyli etergay] drenhatgroayl@l-ygalkfl 1 to 3.
Sui t abl y, h otonall b ted 110a|k|
opt | onal 1y Bgtsbr b atan grot e gutRussan lomieaniy reh B 165 &' ol kyt
Sui t abl y3 Rﬂe@ogmzbd?ﬂa@emﬂ@t@adﬂmgemct&nmbenutbsymﬂedfmirsdha‘remm dxgtlrdeden or 30

Cl-4 alkyl. S N C24
¢ kensl yl. Sui t§91|tébly '?%%s'(:ﬁ &JMI ﬁkkﬂyl%@%%&yﬁ%@&?dcér%@@ % g ‘ id%!);/ 2

| k
al kyl, het e?lés&fw%maﬁét@raolmrp@il @aylkthmﬁféft @F%WB%‘W‘I eacly gf @Piﬁ:ycl yl C1- 4
al kyl, ( CRLER2O%E DR be dpERIARAAMRLENNR7, ( CRLOR20) t NHS( O) 2R7, or

(oo VNEQ?Q?%%@%% 5 8 g@@ﬁ%%ty@u o AR 4 St o kel !
al kyl ngo et Cesctaﬂmylbéizgmlkmd,l 3.7 cyclbalkil Gisepicycldalkengl, @dyl,64B79 -4 alkyl,
cyel oalkyl 1ok FRE s R e N1 o
het er ocycl yﬁ@m@@ &R %OEE@IS(QAM 7> (CRIORZO)t HS(O)2R7, or
(CR10R20)tNR4R 14; and wherein the alkyl, cycloalkyl, cycloalkenyl, aryl,
arylalkyl, heterocyclyl, heterocyclyl alkyl, heteroaryl, and heteroaryl alkyl moieties,
25  may be optionally substituted.
Suitably, t is an integer having a value of 1 to 3.
Suitably, R9 is hydrogen, C(Z)Rg, optionally substituted C1-10 alkyl,
optionally substituted aryl, or optionally substituted aryl-C1-4 alkyl. |
Suitably, R10 and R0 are each independently selected from hydrogen or
30 Ci-4 alkyl.
Suitably, R11 is C1-4 alkyl, halo-substituted C1-4 alkyl, C2-4 alkenyl,
C2-4alkynyl, C3-7 cycloalkyl, C5.7 cycloalkenyl, aryl, arylC1-4 alkyl, heteroaryl,
heteroarylC1-4 alkyl, heterocyclyl, heterocyclylC1-4 alkyl, (CR10R20)tOR7,
(CR10R20)tS(O)mR7, (CR10R20)(NHS(0)2R7, or (CR10R20)vNR4R14; and
35  wherein the alkyl, cycloalkyl, cycloalkenyl, aryl, arylalkyl, heterocyclyl,
heterocyclylalkyl, heteroaryl, and heteroaryl alkyl moieties may be optionally
substituted.
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wherein each of these noieties may be optionally substituted,
i ndependently, one or nore times, suitably 1 to 4 tines, preferably 1 to 2

tinmes, (iWwAsep! icable ring) 5 with Cl1-10 al kyl, hal osylsgtidoyheds C1- 10
al kyl, C2-10al kenyl, C2-10al kynyl, C3_7 cycl oal kyl,

C3- 7cyc| oal kyl Cl1- loalkyl C5-7 cycI oal kenyl, C5- 7cyc| oal kenyl C1-10 al kyl,
hal ogen, ( CRLOR20$wiGkRy, RI0RROFR20)aieH, Cg.oryoRalkyh §130) aRtoalkylCy_1galkyl,

CR10R20) nN 2 N q%@gg{@
Ec,( o) 2NR4)F£4, @é%lk? %@F%g}m g@%@oé%%@%ﬂ% 0) nq% OR6, 10 (CR
10R20) n C( Z) NRaRiMehch (OCFhe:t@m@mNRlaly bEOPAPRAly SEERItIRIGYeHRIABIF( odRr10)

NR4R14,

) CR10R20 = &%}%@%& 'i%%% té’ ﬁ%l@df?ﬁ?)t b‘ﬁ}&g p ﬁ%ﬁablihn a7

eycl oal Ky | e G oo BRI A Db Tt e

cycl ohexyl, cypeoatlyl, 63_7py:énaﬂkjf1@1 10hKkyRI&f. y:cyxﬂbz;lkenyhe(lg yeygloatkeapl€lybgs i t ut ed
bstit egyy!

or 2ubet 1 UL, BARSSH, (R GRL) IR [ ERERENIENS R ET R0RGRY, T

preferably &Bs0RI0aNHSI@)RTe (CR peRi)hBR4B14.dCRy0B0IHGN. é@RlloRR(Wﬁ 2-, 6-

2t TORNAE RN T D QRS N

i s hydr é@en ]&ILORZﬁﬁhQ@)NR@R347(@§/kﬂRi@ 1R 10CEReGcycl oal kyl C1- 10al kyl, aryl,

aryl C1- 10 alGRjoRALRIICINR R RO g PHOBDNIR £ 00yCl i 0, or a

het |yl : d t | udi

hydr ogen, @@w&“ﬁi&%@%&ﬁ%éﬁe e RiaC @PRes sui tably 1 to 4

times, independBreftrgblyi R3anan «amninaliﬁblbetlmtemm;g, wicyblo@lkyl, bﬁa@l(kyh@

hal | ky I

G- 353?321 L mete e yoeali Shrityed ey ol eopgiet.

C5- 7cychoal Resfsrhily; the ainlg)id undvdktitged,or em&mmmano@mmaa peblentlyCR

s W A ST TR 70

n n )

( CR1O0R20) nCtiB} GRE¢cfefabil ORBOHad ifl)thiRA-R08itioB Or dmbema)dnmﬂwz(@pmﬁ;mn

CR10R20) nN %ﬁ]bp% 4, (CR10R20) nNR1OC(Z

(NR4R14 )?C%OQ EnNé’L% Qme &Q@gp I_oxyal %%I{e}lﬁgﬁ;roué of the)Porrmlcfa )

-0 (CH2)s-O,  whABiHDY mis; Ollaftlé‘tﬁger Véﬂ%@& pg okl tasI® yiel ding a

1, 3-di o%§et hyI enéundlee,tBleslydt@bhprmalkylF@3 @sagquo@(cyb)mz or (CHZ)n NR4R14,

B;eg gﬁ%r'y\'%ﬁ%é 9?%1}@4} s%bséﬁyleut ed iﬂta%gl g’lr%w pti ongg?

substituted %PPSPF}’CIJ&F o1 ahetgrocyHElCar rnliyl moigly an *é(hgfneal tiawe MEjelies @@Mmg: or
het erocycl i g(g%é(én %'[y%te% tlgﬁeﬁf %tﬁ%ed%g Br In% tﬁ%es %&1 \ﬁg){ ?%«4 Q it 7?

E_C-EI;/ gﬁz;{ ?6 9t Y HR @n%da}m}}ca ring w1tls'1 Cal 104 1iiulo substltuteg%i 10 alfqlljlt 8

25 10 alkenyl Cp-10 alkynyl, C3_7cycloalkyl, C3_7cycloalkle1_10alkyl, C5.7 cycloalkenyl,
Cs._7cycloalkenylC1_1palkyl, halogen, (CR10R20)nORg, (CR10R20)nSH,
(CR10R20)nS(0)mR7, (CR10R20)nNHS(O)2R7, (CR10R20)nNR4R 14,
(CR10R20)nCN, (CR10R20)n S(O)2NR4R14, (CR10R20)nC(Z)Rs,
(CR10R20)nOC(Z2)R6, (CR10R20)nC(Z)OR¢, (CR10R20)nC(Z)NR4R 14,

30 (CR10R20)0NR10C(Z2)Rg, (CR10R20)nNR10C(=NR10) NR4R 14,
(CR10R20)nOC(Z)NR4R 14, (CR10R20)nNR10C(Z) NR4R 14,
(CR10R20)nNR19C(Z)OR7, or a dioxyalkylene group of the formula -O-(CH2)s-O-,

wherein s is 1 to 3, preferably s is 2 yielding a 1,3-dioxyethylene moiety.
Suitably, X is Ry, ORp, S(0)yR or (CHp)p NR4R 14, or (CH2)pNRR4.

35 Suitably, when X is the group OR», then R1 is preferably an optionally
substituted C1_1¢ alkyl, an optionally substituted aryl, arylalkyl, heteroaryl,
heteroarylalkyl, heterocyclic or heterocyclicalkyl moiety. Preferably, when the Ry
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substituents are as defined herein, but are preferably, hal ogen, hydroxy,

or NR4AR14. When R2 is an optionally substituted heterocyclic, or

het erocyclyiforlsk! ring, it is preferably a pyrrolidine, fiiedohdédis

pi perazine, norpholine ring or a 5 pyrrolidinyl alkyl, piperi |nyI al kyl,

pi perazinyl alkyl, or a morpholinyl alkyl. Mre preferably, is a

pi peri di ne oPoigH ialaRikyd (ips F‘ﬂ@tleﬂedmrp@rsiﬂ@ﬁtlﬁéed Suck 2&31, r\ﬁtrr@bhythe alkyl

pi peri di ne. f‘fbsf]ug&ﬁ?%%éas‘ﬁﬁﬁﬁeﬁer 1nalF1§ a?eré)é% ’Il%g%ﬁl Fl%d{ By SUbS“ tuted or
?}?fé?F

unsubsti t ut or ar s. the group

(CHZ)nNR4R1 4 ms %%rlaswp gLy SuBsfige ¥l eeerorzsrcar bry, if
the R4 and B&é 1(’1:8 %ﬂraﬁ%ﬁﬁfolerazfﬂﬁgﬂdlhé Iﬁ;,r%é'a fie, SnorPROBRNAE a9, Such as

a pyrrolidine; erid i ne contarnrng ring,

whi ch rihg ersiend@i%rpamqﬂl@d@erﬂ,tmeerlnﬁra@%r%r Hosphekinykalkyl. Mr1e i s an
optionally m&&&m& Ut Rt ;Q%erﬁﬂheké(ﬂ an WkY1GObsthREA piPeMbRe ush AANGREhOT 15

branched chain, is substituted one or nore tines, suitably 1 to 4 tines,
pref erabl y R'PC réﬁh ® times, with hal ogen; hydroxy; hydroxy substituted
O -1oal kyl : C1- 1Brefarrllyy™ eer%@emunS@umRws apybsiyitedpro) m C1- 4al kyl

wherein mrﬁnSQ] tiltut%daﬁiy Ig%é h as amno or nono or -disubstituted
Cl-6 alk Ili .z get he the nitrogen to
whi ch tH y are a?‘iegeé'lqgéj Ve 3 Utpo(%%ﬁﬂﬁﬁﬂ ried PF‘\FI}JFF&EWQW 8P Fonal | y

cont ai ns anpreedibly on@kefbleb@r ﬁah@maﬁdi 8q} ebiétyeneliZth Sng 3 Yeye€ ! oal kyl ;
C3-7cycl oal kyl _C1-10 a gr oup fid hal osubstituted Cl-10 al kyl, such
CF2CF2H, ormembere ;stqgoﬂ&ﬁ% asnyb@ flings Riperiing. PiRgIRZNC, 8T HREMPIDE or  an
optionally enmgmngurmdwmohlrmgkyay besergionaldy biéhstitpkedorProfesbbt whdn Rand wher ei n

these aryl gor iadlosly (B &M&ﬁ:fg@g 1, SNAIBEYES: QF’tﬁ&ﬁF‘lﬁ% i tuted one to

two tines by ogen; r oxy y su stitut’e 1- 10 al koxy;
S(O m Ci5 4 bdakgtied chaim itds su’nsemutaﬂ athie-o8 winst titnes editabl{ 1 Go AItinyds lare‘fdmhly%ch as

branched, S et bt o L aBED Sl KB PIOMIK T Chai
i s substi tuﬁ%ﬂs ﬁtétuE?rd%ﬂ@ sé(a?‘r%ué éﬂ&@nwhﬁre ms‘é) haPbt ]ﬁ%lr oxy,
am no, or nurh asamiko &hﬂéﬂ(ﬁbﬂ(—yiﬁsubstbﬁﬁedt(]{t@dlkgm)mherahe]ﬁ@R@Rh camhen X i s

the group (CH2) nNR2R4, n i s preferablﬁl or preferably 0. The R2
moi ety is pPysligs Mseiher wlthyRifrosen osvhick they amattﬁea%@tfprwédo Tal kyl ,

f] u?stl t od lednﬁmbﬁmaub@twmum eptidiRLIG oM afi adSitibail ihktét Rflora keldftsd Bt L UE efl o
et erocycll e S I’ stitute
or 35 u%sub?tﬂﬁ‘{su?%ﬁ%?éﬁ%f & ST RloatOR ERSH diky é}“ jﬂf‘h%l Sty 40
i m dazol e, &¥h 8y E2C Ifgﬁr%lql:dir ﬁE“OI&ruPSéP‘P it (5BPIL3S Iﬁ@nylrrﬁlr #hol i ne,

li di | |
7101 B By PP A i B 01

or arylalkyl moieties may also themselves be substituted one to two times by
25  halogen; hydroxy; hydroxy substituted alkyl; C1-10 alkoxy; S(O)m C1-4 alkyl;

amino, mono & di-substituted C1_g alkyl amino, such as in the NR4R 14 group;
C1.4 alkyl, or CF3.
Preferably, the alkyl chain is branched, such as in t-butyl or isopropyl. More

preferably the alkyl chain is substituted one or more times, independently by
30  halogen, hydroxy, amino, or mono or di C1.4 alkyl substituted amino.

Preferably, when X is the group (CH),NRoR4, n is preferably O or 1, more
preferably 0. The Rp moiety is preferably, hydrogen, substituted or unsubstituted

alkyl, substituted or unsubstituted heterocyclic, substituted or unsubstituted
heterocyclic alkyl, substituted or unsubstituted heteroaryl, or substituted or
35  unsubstituted heteroarylalkyl. Such groups preferably include imidazole, tetrazole,
pyrrolidine, piperidine, piperazine, morpholine, pyrrolidinyl alkyl, piperidinyl alkyl,
piperazinyl alkyl, or morpholinyl alkyl.
-13 -



Preferably, when X is the group R2, then R2 is preferably an optionally
substituted heteroaryl, such as an imdazole, or tetrazole, or is an

optional I o @lehi t uted heterocyclic ring, such as a pyrrqldidd¢ncess
pi peri di ne, piperazine, or a norpholine ring 5 Another aspect of the

present invention is directed to the conpounds of Fornula (r”) and (lla).

Sui tably, for constriey.orhano¥ iffhe srqup)Ramepn(R2 i)prefrpblysanseptignglly or a
het eroaryl réu%gmuir’gﬁ'h%térédtr?l smyals %ﬁ nﬁiﬁak&@aéﬂ tXtréz't‘dpabF)f k%&%%uﬁ{iﬁy ring may be

substituted one

pref er abl y ubsétuedigtarpesskc ringcwgl nm nyrtryhdlbv m@g@nplp@azm, e akyl

hal o- subst i ﬁﬂpﬁghge;i é al kyl, cyano, nit ro (CR1O0R20) VNR4R14,

(CR10R2 ; vC(Z) NR4R14, 10R20 ) vC( Z%\R CR1CR202 vCORa, ( CR1CR20) vC(O H,
S(O) nR5, (@10?26)19@%215132@(02}1&19{%% yersion irdirectgd Nhi@ﬂ@@%ﬂ? of pref erabl y
the ring i SFemuad i) dndWa). Mor e pr eferably phenyl, which ring is

unsubstituted or ggiuhey If&ﬁ%(ﬁﬁ cfHHu?a {rﬁnéﬁg (ﬁ%?l gﬁb? Qra preferably

chloro or fluoro, or -l prefera e ring is
substi t ut edheteromtybrmg pelsich riop magrbe aphonhllymbstituﬂedt dte rmg ma:y ben the 2-,4-

posi ti on_of L{g@&mﬁi) ydirﬂdrgﬂmessqhtaﬁfh}ﬂgl YihSy g 481 A p}e?&ggyw g a val ue

of 1 or al kyl ,
hal o- sull)%t i fipeedn eﬁdeé‘F ¥y b eﬂ Qﬂ%ﬁl haé%-sgbsug}tﬂ,ﬁwa,a =‘?Y389cl oaI kyl ,

Cs- 7 cyel |0ahlh@anl(ﬂ‘@obTNMRl&lCRwRM)'(vC(mﬂm(-’)mr YR 0108) : SCOHORYS Clo“n%'? kyl |
(CRlORZ%) v“@@ﬁ;o&ﬁg%@lﬁéﬁﬁ* %ﬁ% %% m@%‘?ﬁl%@)g& xyl, C5-7
e PyNRlaC@RIWﬁFiS(O)%'E? o b e e 1 el

S taory! bl SR e SR SCul R B S bRt b
optionaliy ha.lbm preferablg thibrabidqgro optalionaprbiprablypsbibylit Sudtablyy the rorg is
optional ly o3ubs %édtlﬂttﬁ’éh gggié@g -ggﬁ iK¥ibetitQle 3%15%9%4?%1?4 tp%%w% th t he

nitrogen which t are forma eteroc cring 7
menber s whi BIPPHMW optionally contains an additi onal het er oat om sel ected

from oxygen, sul gﬁga YR8 Orgﬂg,tggyrq;lgvmg AGaRYF 1R 20pti onal |y substituted.

Suitably, R5 is Cl4 al k -4 al kenyl, C2-4 al kynyl or NR4R14,
excl udi ng the m)g iﬁg%ﬁe@x %ﬁ?&réﬁk‘lﬁn is 0) being SNRAR14, S(O2R5 35

bei ng SERH (wher @Elltﬁw iRy IQFIaﬁh@lkﬂ( @%Ubﬁltﬁ@d Sary alkylh Eet dkenyi Loy
et er oGy 5? LI GIRePu D Y At ad HOICIE K nE RS
het er oar y| Creterparysy k| ky_l ]h@teroéyclyl heterocyclle1 —4alkyl, (CR10R20)yvOR7,

(CR10R20)vS(0)mR7, (CR10R20)vINHS(O)2R7, or (CR10R20)vNR4R14; and
wherein the cycloalkyl, C5-7 cycloalkenyl, aryl, arylalkyl, heterocyclyl,
25  heterocyclylalkyl, heteroaryl, or heteroarylalkyl moiety may be optionally

substituted.
Suitably, R4 and R14 is each independently selected from hydrogen,

optionally substituted C1-¢ alkyl, optionally substituted aryl, or optionally
substituted aryl-C1-¢ alkyl, or R4 and R14 together with the nitrogen which they are

30  attached form a heterocyclic ring of 5 to 7 members which ring optionally contains
an additional heteroatom selected from oxygen, sulfur or NR9, and which ring may

be optionally substituted.
Suitably, R5 is hydrogen, C1-4 alkyl, C2-4 alkenyl, C2-4 alkynyl or
NR4R 14, excluding the moieties SR5 (wherein m is 0) being SNR4R 14, S(O)2R5
35 being SOoH (wherein m is 2) and S(O)R5 being SOH, (wherein m is 1).
Suitably, Rg is hydrogen, C1-10 alkyl, C3-7 cycloalkyl, heterocyclyl,
heterocyclyl C1.10alkyl, aryl, arylC1-10 alkyl, heteroaryl or a heteroarylCj-10 alkyl
-14 -



WO 01/ 64679 PCT/ US01/ 06688 noiety, and wherein each of these noieties my
be optionally substituted (excluding hydrogen). Suitably, R7 is C1

6al kyl , Wd’dlmé%y' C 1 _6alkyl, heterocyclic, heterocyclylger ;%ﬁl/ogésgyl
het eroary or a heteroarylC 1 _6al kyl; and wherein each of these moieties

may 5 be optionally substituted. Suitably, R8 is hydrogen, Cl-4 alkyl,
hal o- subst i tmbet), éifldd/haiekryd:a,chm thkse alokatiey may G2-optiahdbyrspbstit@8d 7 cycl oal kyl ,
C5-7 cycl oal OV ng%ﬁ ryI CI 4 alkyl, heteroaryl, heteroarylC 1.4

al kyl , hetervocyc ero ICl4 Ik I CRlOR’Z
( CR1OR20) t S( O) nRY ult 6§lt- ‘61 6@@9{&‘% @1}‘% ﬁ%ﬁ&ﬁ@fﬁclylgidmm‘ar ein

the al kyl, gygl, ﬁaéll@ysfyl &yﬁie@abi@mql 6alﬁj71yi1nd whériinadakly bf theed BoeayCinyy |
heterocycl yl al kyl heteroaryl, and heteroaryl alkyl noieties may be
optionaldy %%@tqnﬁuy%bst%?q ably, t is an integer having a value of 1 to 3.

Suitably, RO is Swithibbgdy isGyaioRsn, Gpt athyhhalo-sbbtnied @ ed akyl, -4l kyl , 15

opt 1 onal 1 siBsklut stoatl o biagbkanel L SR 1o Cld ol ! -
Cl- 4 al kyl . hegetioayb|hetergarylGis4 akyly heferagycl yhhﬁ@r@u@mlt 4ekgl.C1l_4 alkyl, C2-4

al kenyl , C(%ﬂ@imgo]gﬁ fg%@%(@ C@:}il @ryl, arylCl-4
T oot L PR e i1

(CR1OR20) v N R, &Mocmrl@tﬁoé lﬁi{%ﬂ)ﬁeterSéf‘}f qRd Kéﬂenoaﬁ&' GIk9PhkRA¥L . aryl,

aryl al kyl, hét roc cI het erocycl yl al kyl', “heteroaryl”, and heteroary]
al kyl noi etF‘éX ]éfﬁ’tlb%ﬁ‘ét?@y substituted. 25 Sui tably mis O or an
i nteger having aswd > 10§ anlin@ge2havinld 4 allhyof Ktd 3. R2, OR2, S(OnR2 or (CH2)n

NR4R14, CH2 4. SO
Sui t abl y?r Rl(J i s)%[ﬁ% Rr? é%'y%ﬁ)%l)[aq E ﬁkg %ﬁgnalﬁ( %shtﬁ'&ﬁ% g%%gqnz glr koiy? "
S(QnC 152 awtr@mlly g@ssmt@chwy of pptigngllyyehssigted @wl @114 gdkgl kyl . Suitably, Rd

i s hydrogen or Cé,mza Ppy oanglRiqaéié xachﬁﬁdép%nae@yséﬁc@h dkm h}@@ge?l grycl oal kyl ,
C3-7 cycl oal kyI %Iééf aryl d-10 al kyl, heteroaryl;
kyI

het er oar yI het er ocycl ic, or a heter ocycl yl C1- 10 al kyl noi ety,
and wherein eac hS@ﬂta‘tﬂﬁd@ﬁ 16'0]164 hIRsl, lmlys shbstdbted (@l Blkl], Cosphigényilut ed,

 oepenent Lt 08y LRSS TSR b, TR BELGED (307
al kyl , @2- metaﬂomefir@l-A alig Iigtaabiyeiyt) hete@aeyrelyd§ ¢lacdk Ry (CR 10B200PR70al kyl C 1- 10
(CR10R20)tS(0)mR7, (CR10R20)tNHS(O)2R7, or (CR10R20)vINR4R 14; and
wherein the alkyl, cycloalkyl, cycloalkenyl, aryl, arylalkyl, heterocyclyl,
heterocyclylalkyl, heteroaryl, and heteroaryl alkyl moieties may be optionally
substituted.
25 Suitably m is O or an integer having a value of 1 or 2.
Suitably, X is Ry, ORp, S(O)mR or (CH2)y NR4R14, or (CH2)pNRoRy.
Suitably, Y is CRp, C(0), N(Rg), oxygen, or S(O)m.
Suitably, Ry, is hydrogen, C1.7 alkyl, NR¢, hydroxy, thio, C 1.7 alkoxy,
S(O);nC1-2 alkyl.
30 Suitably, R is hydrogen or Cj. alkyl.
Suitably, Ry is hydrogen or C1_7 alkyl.
Suitably, R3 is a Cq.1¢ alkyl, C 3.7 cycloalkyl, C3_7 cycloalkylC1_1galkyl,
aryl, arylCq_q¢ alkyl, heteroaryl, heteroarylC1.1¢ alkyl, heterocyclic, or a
heterocyclylCj.10 alkyl moiety, and wherein each of these moieties may be
35  optionally substituted, independently, one or more times, suitably 1 to 4 times,
preferably 1 to 2 times, (in any applicable ring) with C1-10 alkyl, halo-substituted
C1-10 alkyl, Cy_10 alkenyl, Cy_10 alkynyl, C3.7 cycloalkyl, C3_7cycloalkylC1_10
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-15 WO 01/ 64679 PCT/ USO1/ 06688 al kyl, C5-7 cycl oal kenyl, C5-7 cycl oal kenyl
Cl- 10 al kyl, hal ogen, (CRL1OR20)nOR6, (CRLOR20)nSH, (CR10R20)nS(O nR7,
( CR10R20) @3t #R7, (CRLOR20) nNR4RI 4, (CR10R20) nCN, ( CRLQRZO)db1/06688
S(O 2NR4R14, (CR1OR20)nC(Z)R6, (CRLOR20)n0OC(Z)R6, (CRLOR20)nC(Z) OR6,
( CR1OR20) nC( Z) NR4R14, fCRlORZO nNR1OC( Z) R6, ( CRLOR20) nNR10C(=NRl O) NR4R14,
( CRl OR20) nOGUiRyINRs &I aycloatkerylp R30) enataticny) C Nra Riky ], hefogen,
( CR1OR20) nNK, nggORg{r(@ﬁ{q R% »SI-B%CR%%)R@@)B{I@%,' y substituted C3-7
oy o3 0T, GG ikl RO AR e (v
e, ‘eI, 01D K ORI
The ?i néf i SEQEQ@IOS%‘?@)&% mt@%’c@l&q)fmmg(%gg@ti on o?/ ai -substituted iyn-
g he tz;] i 6- S@EioRgmnNRm@(quéf@ri\ﬁbIwavK@mRz,(pﬁOGéZ)Nmmml,],c i“ II U(i)(r) 0, 1gr

i met hyl . i e o o :
Sui t abl y, ngilﬁﬁd P%ﬁ%ﬁi&%ﬁﬁ% I?pféﬁb%:ﬁgégﬁg%ﬁ?m S—
C3- 7cycl oal kyl O £¥ } K3 153npploaaly &l kyIcycih > @B i-dooaryl C
1- 10 al kyl, | r,. e I - I j.ety; and wherein
each of theglil?%%{ogﬁﬁgegrgbel;/cpgg?a%@ Sﬁ%ﬁ@égﬁ?/él‘%r?é‘éﬂlggé‘{}ét‘?%% lIolry substituted
one or hrephdnethyl. Bugfaralidyythd ring isqunsihstisuted prigybeitiéadt dng of impre eimgs.appl i cabl e
ring), wth:Gl- = j = I - - |, C2-10
20 al kynyl ,IH%P%’Q?;% I,IEP%?-FI ggn@%‘%}% c%%?? y@é’i@i P’Q‘S’I%‘Imfe%r}%?%’?&légg?kenyI ,
C5-7 cycl ofchwhy Thexing & pieferably siksbigisd in trer-praom o supstitasraniheSH,
( CR10R20) nS(GD}ygI)Bﬁon,(xﬁEé aBNIS(tl@ha&Zme,ﬁ@%@%ﬂmM%ﬂmh CR | OR20) nCN,

CR 10R20) nS NRAR 14, (CR'1. OR20 Z ’
( CRLORDo) hOL ) CREME b PR b il ph

gRl 0)n Z) R6,
! / K201 nNR1OC( Z) R6
( CRLOR264 nNRLOC( Shitahdy, Resraydrogen ¢ri-i0 elib somyeionte @34703/&942@6?@@@@11&114,
10C( 2) NR4RaJé{3,arylé RHUEAA) RS, Abfdfaryl0Y, /) Ak XNedroyydioeody oup of the
formul a -Oﬁ {25298_1 V\/élﬁrel n s i sdl to. :1» gr?ferabl S IS l2 %\Igﬁll 3;:'@”? a
13- di oxy ot APFERE TS Letq ke elsr pnd jherinéaeh of fremalicuaclugios biery
pr Ef ;9!' ?b![ ydﬁﬁy %Qtobﬁ!?ﬁ%ﬂy?/subé?tﬁuﬁﬂ ?ﬁ& bt leol%jtilgéi 10Ky :to ?ﬁﬁr@ﬂhﬂcﬁﬁﬂ&l«%n\fly (in
substitute - ; . r - a e ic_or
et er ocyc! | &0 dupicR aite) it BN Ao BEEIAT" Ball CoFo BRI o1 o
a subst 28 ut eldtyeyl, Gasudystoatkyt, €& B ytlaallad Ryl oatbyle€Cy-7asychhetkiengd Csgbove.
Preferably, .{disagdnkyt SURsEHL MBoS. & e, 4 o XRSE]. &¢f ed from hal ogen,
( CRLOR20) nd:‘z% or CRi(S)léZO)S}nNm(%I % %R;ﬁ%%@?g arﬁﬁogﬂnonél |y substituted
het erocycl i &C]?)IOR%I e EOydd 7 ECBI6E20) NG (O)2Ry7. (GR poRga@ndBu 14 pyrrol i di ne,
pi per i di ne, (R PSRADHOR, (CR 1 FRIPHSIO)IRRLR AL, (CR 0R20)nC(Z)Rs,
(CR10R20)nOC(Z)R6; (CR10R20InC(Z)OR6, (CR10R20)InC(Z)NRgR 14,
25 (CR10R20)nNR10C(Z)R6, (CR10R20)nNR10C(=NR10) NR4R 14,
(CR10R20)nOC(Z)NR4R 14, (CR10R20)nNR10C(Z) NR4R 14,
(CR10R20)aNR10C(Z)OR7, or a dioxyalkylene group of the formula -O-(CH2)s-O-,
wherein s is 1 to 3, preferably s is 2 yielding a 1,3-dioxyethylene moiety.
Suitably, when X is the group ORp, then Ry is preferably an optionally
30  substituted Cy.10 alkyl, an optionally substituted aryl, arylalkyl, heteroaryl,
heteroarylalkyl, heterocyclic or heterocyclicalkyl moiety. Preferably, when the Rp
moiety is an alkyl it is a substituted or unsubstituted C {_g alkyl moiety as defined
above. Preferably, the alkyl substituents are independently selected from halogen,
(CR10R20)nOR6, or (CR10R20)nNR4R 14.
35 When R is an optionally substituted heterocyclic or heterocyclic alkyl ring,
it is preferably a pyrrolidine, piperidine, piperazine, or morpholine ring, or a
pyrrolidinyl alkyl, piperidinyl alkyl, piperazinyl alkyl, or a morpholinyl alkyl ring.
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pyrrolidinyl alkyl, piperidinyl alkyl, piperazinyl alkyl, or a norpholinyl
al kyl ring. -16 WO 01/64679 PCT/US01/ 06688 More preferably, it is a

pi peri di al kyl substituted piperidine, such as N

pi peri di 2@_@65{63‘1?7& ed substituents include hal ogen, Cl- 10aIPQSEF(II,%)()IU06688

hal osubstituted Cl1-10al kyl, (CR10R20) nNR4R14, (CRLOR20)nOR6, and

( CR10R20) nC(MpfRsreferdblrieisarmpdridinendten ayil sutishieuted pippriGih€)sitRas R2 is a
substituted or upsubs%ﬁzut ed O -10al kyl, aryl or arylalkyl. Preferably,
when X is tHE% P’o‘ﬂ n NRAR14, n is preferably 0 or 1 nor e preferably
0. Preferably i fP © e‘hﬂlbéﬁﬂleﬁizin%ee@/ogﬁycﬁ zléalﬁ‘r%hﬁlpﬂﬁ’sp@t%i 5 or

menber ed 11 091081 (@R, GREVENRRYLNER PROGIIOR A and mn‘fds%)ﬂe(zmémrphol I ne

10 contajining ri a su ed. Preferably,
when R4agor R14 P‘gfﬁ\é\ﬁXp‘FP%gq? ?%‘Bﬂ’tﬁ%@g@ Z){%%f l{utt‘?/é] 'ch chain may be
a straight wrsubffitaied igd) geligilarylidr ardalkylbst i tuted one or nore tines,

ﬁ;ld? gglnylljbtst?l ?u e?%ly %nﬁkqbb %#ﬁ@ogfégﬁﬁ\fﬁmé}’% {}%Q%!reﬁgf \ Igdroxy;

al koxy; S( o)nﬁrecgre bty 0., PWf@mlenfﬁhﬁF& @dﬂlmogtymmﬂnermlsméwrés am no
or nono or -d| re tl tutueg Cl-6 l%%‘ er ein_the R4R14 n cycl ize
t oget her w{nﬁmtﬁ A8t 8 ﬁsf‘c?y{ﬁﬁ tf?%%?fléeepﬁe{a&&?ear PgrRh 8 to 7

menber edf r | SRPIHAAME KNP AITAAINEMBERR eRtivealhnsubgiuisde n%‘lef%@%lér%lﬁndﬁ Skl ect ed

from O N SR£3 ahcttlonslkybstitatd CC ghlRal, kich@haibln@) beyh st Shi i
hal osubstltut ed C1-10 al kyl, such CF2CF2H, or CF3; optionally substituted

aryl, such Banghedepnin, iis sibstigtedyme on A10rg il suitahly &do 4tipes) Rigferabdyidh as
benzyl or pheheibylwittaindogdne hgdroxy;igdeoxgrsybstitaed @yl galkey] C1mp elkogs; may al so

th | b d
subst st ut e AP RRRU G PREES O CL AR nplif RUEH: 1 BYEIGLR [V Er oY
di - subsii t usush as:anmaqm@ppmam ﬁcsubsu@uqdﬁa 6 alkyher wdmﬂm:uh@hﬂ&m c@® 1 4 alkyl,
CF3. 25 P h b h t-butyl
oy oyt TSP BB bR b 051 ek B RS 0E e S E30h2 by e ©
tinmes, i ndemenﬁemﬂlrylgbyhlclh\apmgaﬂy chlytdmsmy addiripma hetsroatmn eelectediro®@l- 4 al kyl
substi t ut edommsno:3 ﬂyelbemblqg 7¢Mamalk>§1 C3 - gk d re@oup; haua)mumm:mo. S

f er abl bl'y,
Fyar ogen, * stlisgt FEh I Gt Bar Pty S5l Pt st Bistuaogm *
unsubst bd ut ggtidhatie gmriﬁitécparyﬁua&tgubyhﬁﬂer@_fyl w@b@chyﬁ hhi&&h&@inech@&ww c

al kyl, substit d.or .unsubst d or

titut
unsubst i t ut SFHREY BIISHES FIaY) alsod) ?:rﬁs Yeéﬁ)gssa%%é‘?tg‘?%su tlg"r‘?lctfrg‘?f % m dazol e,
tetrazol e, hageenshydionss hydrqrrsubstiate plkybiGizi dalkorsriiRomi e 2Byl 2-, 3- or

4-pyridyl, pyinoQhodb By bi-subktituted @f_palkyd ko, dddks in ﬂieﬂﬁ’{ﬂllﬂgﬂo gzkyl , or
IS

nor phol i nyI referably,” when X is the group
preferably gh—‘kfﬁ]lﬁlo?lra@ig)

25 Preferably, the alkyl chain is branched, such as in t-butyl or isopropyl. More

preferably the alkyl chain is substituted one or more times, independently by
halogen, hydroxy, amino, or mono or di Cq_4 alkyl substituted amino.

Preferably, when X is the group (CHp);NRoRy4, n is preferably O or 1, more
preferably 0. The Rp moiety is preferably, hydrogen, substituted or unsubstituted

30  alkyl, substituted or unsubstituted heterocyclic, substituted or unsubstituted
heterocyclic alkyl, substituted or unsubstituted heteroaryl, or substituted or
unsubstituted heteroarylalkyl. Such groups preferably include imidazole, tetrazole,
pyrrolidine, piperidine, piperazine, morpholine, and 2-,3- or 4-pyridyl, pyrrolidinyl
alkyl, piperidinyl alkyl, piperazinyl alkyl, or morpholinyl alkyl.

35 Preferably, when X is the group Ry, then Ry is preferably an optionally
substituted heteroaryl, such as an imidazole, or tetrazole, or is an optionally
substituted heterocyclic ring, such as a pyrrolidine, piperidine, piperazine, or a
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substituted heteroaryl, such as an im dazole, or tetrazole, or is an
optionally substituted heterocyclic ring, such as a pyrrolidine,

pi peri di ngo RiReRazi ne, or a -17 WO 01/ 64679 PCT/ USO1/ 066&§% 1@ phaki ne
ring Anot her aspect of the present invention are the novel conpounds of
Formula (I1l) and (llla). Suitably, for conpounds of Forrmula (I11) and
(I'l1a), Rl isomhoRfizytingr 5 heteroaryl ring, which ring may be optionally
substituted. The fi may_be..substit.uted. one or nore tines, in any ring,
suitably 1 io 4 uihage BYed o mREhl i ERicRAte B GG 05y “hat ogen.
Cl-4 al kyl , Fératuda @lipsnd ([eed- C1-4 al kyl, cyano, nitro, (CRLOR20)VvNR4R14,

( CRIOR20) vC( Z) NRYRibly, ¢ U6 ERG (MTCRLARAR), RGGRan OR20) vC( O) H,
S(O nmR5, (CRLOR20)VvORS, ZC(Z)R11, 10 NR1OC(Z)R11, or NR1OS(O) 2R7.
Preferably keteropivhgng.sviiph sng mayibsgptipeally subytiniedabhy ripaamylbe which ring is
URFUbStItU;Qﬂmﬁﬁmﬁﬁﬂﬁk¥%&%@ﬂnﬁa?n@ﬁ}?ﬁg%u?Mﬂ?ﬂtBMﬁhﬂﬁiﬁ@ﬂﬁMﬂ?ﬂQ&er?b|y
chloro or fl.u or refer y. r ably, ring is
cubst 1t ut ec iR TiisPndl iy RASER CPal TR sytstlh PO e 08, Gl 5. 4.

poisi ti O]Ic’l of nﬂtﬂ@e(CfthD\l;hl‘Tle@M,ISMSORR@)bCyZ)ﬂNR@M, CRORINVEFRORBavi ng a ,
1 i I Nl | \Y, 1 or 2.

Sui tably, 7 RARAONCORD L8R5 GO REIRR IS0 RS SRS,

hal o- subst | NBie€(ZOR 14, e N10S(©12R7-aPrefanghly thexing is gp ey ying, were7 cycl oal kyl |

C5- 7 | , ] - - , . Cl-4

o kot Y bt oty péntl e b idbubhitigee i SRR ore D AERETARE ¥y ©

( CRLOR20) v Shatp ey prefarrbly Rbloye siHbiany 22k ybrpreferbbrmethy Nrerrehly, Biedingiper ei n

the al kyl, aweliRaldilthe £y6si0eh w8AYE di-sBbtlitatedrivisah ke 2- Nbsitiog BEIRS!
het erocycl yl al kyl., heteroaryl, and heteroaryl al kyl noieties may be

optional | y PREBSEHERE-ut ed. 25 Suitably, R4 and RL4 are each independently
sel ect ets f r om hySiieahdyin is Opirian Mdbdey havibg bivhluieed 1Grl2: 6 al kyl, optional |y
substituted aryl .05 .0pt i onal ubsti tute ryl -Cl-6 al kyl; or R4 and
R14 t oget her mﬁt?Pé%%ggﬁfggéﬁ %“ﬁ%#%ﬁgvﬂéévéﬁs°§€?§?hed forma heterocyclic
ring of 5 to 7 nbwiably Zusioskgeni aguldpt i onal |y contains an additional

het er oat om sel ecSeithtly, Ry 19X} gpikyls bilbuubaitudiRe - padywahchalkemyy amy 30 be

tional l'y substituted. Suitably, B5is hyd Cl-4 alkyl . C2-4 al kenyl,
0% 1 S S O R Bl S,
SNRARL420 S( )Ryl GpisrtySERtréashibi dieteronyicly 10} -4aiic)] SCBIBR2LBIORY, SOH,
(wherel n M [CRTgR207WSOBARRY, (ER1 GRS AR b ER ARG vk 14; Gg! 02l kv

het er ocycl y
wherein the alkyl, cycloalkyl, cycloalkenyl, aryl, arylalkyl, heterocyclyl,

heterocyclylalkyl, heteroaryl, and heteroarylalkyl moieties may be optionally

substituted.
25 Suitably, R4 and R4 are each independently selected from hydrogen,

optionally substituted C1-g alkyl, optionally substituted aryl, or an optionally
substituted aryl-C1-6 alkyl; or R4 and R14 together with the nitrogen which they are

attached form a heterocyclic ring of 5 to 7 members which ring optionally contains
an additional heteroatom selected from oxygen, sulfur or NR9, and which ring may

30  be optionally substituted.

Suitably, R5 is hydrogen, C1-4 alkyl, C2-4 alkenyl, C2-4 alkynyl or
NR4R14, excluding the moieties SR5 (wherein m is 0) being SNR4R14, S(O)2R5
being SOoH (wherein m is 2) and S(O)R5 being SOH, (wherein m is 1).

Suitably, Rg is hydrogen, C1-10 alkyl, C3.-7 cycloalkyl, heterocyclyl,

35 heterocyclyl C1-10alkyl, aryl, arylC1-10 alkyl, heteroaryl or a heteroarylC1-10 alkyl
moiety; and wherein each of these moieties, excluding hydrogen, may be optionally
substituted.
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35 heterocyclyl C 1-1 oalkyl, aryl, arylC 1-10 al kyl, heteroaryl or a
heteroaryl C | -10 al kyl noiety; and wherein each of these noieties,

excl udi ngwhyfrQqgsn, may be optionally substituted. -18 V\@&ﬁé@%&gs
PCT/ US01/ 06688 Suitably, R7 is C 1- 6al kyl, aryl, aryl C 1-6a

het erocyclic, heter ocg clylC 1- 6 al kyl, heter oarg or heteroaryl C1_6al kyl
moi ety; and wher eiuitablyc R7d$ Ctl ede/Lrasileaylal -aallylp Beteiocydisahetorosyd il ut ed.

Sui t ably, R86 élﬁ?zlhb{é’céﬂﬂﬁm or%te{loﬁrylbil éalmlni?ﬂ@tybﬁfd WhdrSH adh &ﬁ&d@yl C2-4 5

al kenyl , C3-7 cycloal'k C5- 7 cycl oal kenyl', aryl,
aryl Cl- 4al klylpletleh@ﬂﬁbeapwnallbfétlbﬁ’c@m ICl 4 alkyl, heterocyclyi,

iz e ey sl Uy

al cy@R re'f alieyl -
cycl oal ot #ERYTY eye Y eI 1
hg: er Ocﬁ:l ggg)yﬂyl hié?vwwﬁqék yiél&gggmmwlmhwbrmyﬂyﬁlngm ,es, I 10 ][ray be ;
optionally LR val ue o to 3.
Sui t ably, & élgl ( EE #g’%llo | kyl
opti onal |y @mﬁﬁ M@Felny%g%wh@rsm nalkyl cxclpalkyk ovclenlkanyl, 20l 4 al Ky
oo B A SRR S g, o 5
C2- 4 al Kenymay bpogtio lb()%hbﬂtltu’f@ 7 cycl oaI kyl, C5-7 cycl oal kenyl , aryI
aryl Cl-4 al kyl, @ﬁa%ﬁﬁ@'ié@nmté%@%ﬁc{vﬂ?g yifudof & kyl, heterocycl yI

het er ocycl ICl tS

( CRLOR2D) t NHS( O ‘ﬂ?ﬁlb%% 39(‘%%{6%6‘} %ﬁfﬁléﬁfgg%&ﬁgﬁﬁék& Kyl |

cycl oal kyl , ogtiomkidpéubstittted aylér, optioyhlly dapbtitutedtagyldC g lajity].

het er ocycl yl al k t; lg

opti ona?ll yy sub}s/%ll% u?}; 331%%{“ ta?&%gem éb%ﬁ%{}é@ %ES %ﬁ{ hﬁ?é@’ NR4AR14,

or ( CH2YNNRER4:alkydr ovi ded t hat Wnen is Xis (CH2)n NR4R14, then R4R14 f or s
the optional ly 28uigwnstH itjut eq. Apmw ﬁﬁa-sﬁbmut@@momk LY CooMmkési,

| bl
RSN e e A R IR A -%%‘Jga?ﬂ%a%?o&nﬁmw ol ety.
\‘/I'Vih? ) R?é Im)i ehdta®alytC pptallomn, aﬂeke;to@mt;s theteub@dl}m@ 4Gk yIDIGR ﬁder;xOrlfwln de g(za n 28 n g :)y
al kynyl | @i@%‘)ﬁ?‘é&lﬁyM%%Nﬁ%?éq{%ﬁ@ﬁw%@qgmi 1804 eny! |
%I-R’ZO) cr:]gsro:l( owh&;emythe Ql(i}-lﬂ,@ydbkl}’\tlyHl,,S cymd)an%am atyIRIrCRAG), nrt@t%@a4 cyeBR10R20) 8 g;o) g a
(Cr10R00) n o SIS e B ol R ERINMES Sftonahy™ |

substituted.
SuitablyX is Rp’, OR2, S(O)jyRp or (CHp)y NR4R14’ or (CHp);NRoRy;

provided that when is X is (CH9), NR4R 14, then R4R 14 forms the optionally

25  substituted cyclized ring optionally comprising an oxygen, sulfur or nitrogen moiety
as defined herein.

Suitably, R3 is an optionally substituted aryl, or optionally substituted
heteroaryl moiety. The R3 moieties be optionally substituted one or more times
independently with C1-10 alkyl, halo-substituted C1.10 alkyl, Cp-1¢ alkenyl, Co_10

30  alkynyl, C3.7 cycloalkyl, C3_7cycloalkylC1.10 alkyl, C5_7 cycloalkenyl, C5.7
cycloalkenyl Cq_10 alkyl, halogen, (CR10R20)nORg, (CR10R20)nSH,
(CR10R20)nS(0)mR7, (CR10R20)nNHS(0)2R7, (CR10R20)nNR4R 14,
(CR10R20)nCN, (CR10R20)n S(O)2NR4R 14, (CR10R20)nC(Z)Re,
(CR10R20)nOC(Z)R6, (CR10R20)nC(Z)OR6, (CR10R20)nC(Z)NR4R 14,

35 (CR10R20)nNR10C(Z)R6, (CR10R20)pNR10C(=NR10) NR4R 14,
(CR10R20)nOC(Z)NR4R 14, (CR10R20)nNR10C(Z) NR4R 14, or
(CR10R20)nNR 10C(Z)OR7.
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(CR1OR20) nOC( Z) R6, (CR1OR20) nC(Z) OR6, (CR1OR20)nC(Z) NR4R14, 35

(CR1OR20) NNR1OC( Z) R6, (CRi OR20) nNRI OC(=NR10) NR4R14,

( CR10R20) W d14ud¥p4R14, (CR10R20) nNR1OC(Z) NRAR14, or ( CRpQRZ) 06R 10 C
(2) OR7 . -19 WD 01/64679 PCT/US01/ 06688 Preferably, R3 is an optionally
substituted aryl, nore preferably optionally substituted phenyl.

Preferably, the eréerﬂ@y,Lﬁocswsltqppgp@H @bStﬁﬂé§t3FﬂUmQW waksrably ersiomally | mes,

i ndependent | r i or
ol - sucrbSalBeRATReERES, Rt RP B chb e AR p R LRY flfore

2- posi tion Bmesliindaposdantlyvath lﬁl@gfmt lrmewz;arekrab@oﬁmmrmw or pigeengpedliylabl y with
fluorine, ngiRwk {mé?hﬁ' B Qing }gx@{)e?ﬁﬂ?y&bstltu%ﬂ ﬁf’%ﬁé Yg)oé‘iubﬁ oPdl %sﬁﬁte'dnt eger

having a value o Is a heterocyclic,

het er ocyX| yioche @O%]PWFO% P08e Pﬁﬁfﬁfétﬂy wiithdflugring; mefhyls ﬁlfh%%o, Oéﬂtm%hféh ly
S:Jllzsltl tuLeFI one S?lt Qntsl()nﬁsanlﬁ talvingla VOudoef 1 idApendently with Cl1- 13
a a

cyc?/oal kyl, 9&%&5@ %?tcg %}l %1%5)4!6&0%&%5?@ y]{m%% ﬁlﬁé &yﬁ%’és(s)g%

cycl oal kenybptonalip S@bsklwted oragl Qrgmre tlmmwuah )ln IHCXGERWRQE)VMSI@ 10 alkyl,

( CRAORZO) S, ¥t B oy, (LD elomﬁﬁmm) nON
(10R20) nég 2) é&@cyc Pég]jghzn)ﬂ ]1 rim‘FX ahieéﬁiéﬁszb% R@O 0 alkyl, Balogen,
( CRLOR20) nNRIR({H Bl H, (CR1ORZE) 8 QB NRERY 4R 0)nNHS(O)R7,

CR10R20O) nN 'L | k |

I i g e R
Ki el di ng i’:l G.CBmRz?D)ﬂ@@)BBe(IﬁRlmﬁzehr},ﬂc(ﬁ)de@MoRB@)nG(Z)@Rb,et erocyclic,

et erocyc n

are opt?ongt(ﬁz%@%g {%ﬁte e(Céfl rgéﬁ ?\fl@ﬁg}'(k) Réth@aRl}p@bqﬁ @t(TI?rié o | i %s((;];
ring, 20 ik nd&RmRmDnCPC@ RaRauiiR M%l@l 10 al kyl ,

C2- 10 al kenyd R OR~-CSr NS I aIkI
C5-7 cycl oal kl?élrléﬁlzoj)%&\sI l‘}JjgmcRga k%?l%wc?ﬁlﬂéé%aﬂoﬁglafﬁﬁg@%gghk@(%%%SORQO) né?G

( CR1IOR20) n swhere(mdmb@), n&f@?b&m is ¢ ERIdIR2E)LNHOKB)RAPNE TIORINGR20) NNRARL4,

( CR10R20) nCBhiit4bBRIKIRA0) ]mtﬁb@o&bﬂ%écy(ﬂ}ﬂﬁiqw Gl Bbhet@baryl ring, which ring
( CRLOR20) nOC( Z) R6, ( CRLOR20) n (CRLOR20) nC( Z) NRARL4

(CR1OR20) n I\IP&WS@ RE° Of(ttﬁﬁﬂ H Yy tigge Fepyably 1 to 4 times, in any ring,

( CRIOR2@) n o;n(dzpmmwtb@mml&yln hﬁsp@@bzytuwmlm alkrlcﬁzqmmqa) OR7,

8; e?e(rj;gxaéﬁkﬁﬁne?/g/r&gga%l d| oxyet ]n& ené’ Pcydomgﬁ:dtgaﬁl S 'éLhteO >
opti onal 'y SYpealkenyl ed-1RA %%Ml }F@@geﬁe 08200 QR i ﬁ&lD 20n5pr 1ol i d| ne,
Dl peri di ne. (GRARADE @)Ky, @RPM@) HS{OBRY, (@RR?Ri(QjaNﬁlhlgﬂlt al kyl
Blr 2? re'r g'b%l fl% (ﬁﬂszcggbﬁe(@lzlo%o 2 INKR 13, {81{100 20nl@Rs, Y e
25 (CR10R20)nOC(Z)Rg, (CR10R20)nC(Z)ORg, (CR10R20)nC(ZINR4R 14,
(CR10R20)nNR10C(Z)R6, (CR10R20)nNR10C(=NR10) NR4R 4,
(CR10R20)nOC(Z)NR4R 14, (CR10R20)nNR10C(2) NR4R 14,
(CR10R20)nNR19C(Z)OR7, or a dioxyalkylene group of the formula -O-(CH2)s-O-,
wherein s is 1 to 3, preferably s is 2 yielding a 1,3-dioxyethylene moiety.
30 Suitably, the optionally substituted Ry or Ry heterocyclic ring is a
pyrrolidine, piperidine, piperazine, or morpholine ring or a pyrrolidinyl alkyl,
piperidinyl alkyl, piperazinyl alkyl, or a morpholinyl alkyl. More preferably, it is a
piperidine or an alkyl substituted piperidine, such as N-methyl piperidine.
Suitably, when Ry is an optionally substituted aryl or heteroaryl ring, the
35 ring is an optionally substituted phenyl, imidazole or tetrazole ring.
Another aspect of the present invention is the novel compounds of Formula
(IV) and (IVa).
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pi peridine or an al kyl substituted piperidine, such as N-nethyl piperidine.
Suitably, when R2' is an optionally substituted aryl or heteroaryl ring,
the 35 r{y¢ileeRN OPtionally substituted phenyl, im dazolg1QiselBdsgazol e
ring. Another aspect of the present invention is the novel conpounds of
Formula (1V) and (IVa). -20 WD 01/64679 PCT/US01/ 06688 Suitably, for
conmpounds of Fornthieab(yI,\‘brca:mj)oghdéa)fFoRinulas(Iﬁhar&f@VapRmeama@amyI ring,
which ring i s optionally.substituted. Th e su uted one or
mor ot e, BBy Rreg St i oty s oek b, ThEare ity sthilled res.

i ndependent bng othyolealmegein, an@ling, alitaply, 1 Mﬂmu@m&feﬁablye]dt{ﬂlﬁmeﬁl kyl , cyano,

! 2 : = :
(o Sra0) I Ao o ' é%@“@%@%&% : e
NR1OC( 2) mwm @@)@z (q:%o 20 ,ag(zapﬁ& “ ng1 or e

pref erabl y pnemﬂzowmm& @m@m)\;ﬂa@mssad)w <@R1@zﬁzﬁwR@tE@@R@bor mor e

L{e?ﬁ; " sur SERC LR bR R AL, BBl O e Qe bt B anc s ¢

fSUbSL: t U%ajdsrably phényll, Mﬁlbl?nﬁ% 1s41ns’@@s$it1§tb@ Br besﬁﬁil&:d daRenYdoré tilgs bivbst t
r erera uor o r an .| nteger
: sy DipTespoty etlogg o D o prefsrabli kit oot Pl s e 5l e of

havi ng a va
1 or 2. 10 Susubatituyed i thes4d-prsigem and ifditdubstituted, iBis inakd 3-,4-Rasition Gﬂthé al kyl ,

hal o- substi f)l‘;gn‘?ﬂn figl.- Bioad fﬁEferabgRilﬁé B%Bﬂ) -ABnbro phkkpinyl . C3-7 cycloal kyl,
C5-7 cycl oal kenyl aryI al kyl , et eroaryl, het er oaryl C1-4 al kyl,

het er ocycl yl , heSleutabd‘)yml19K)®Ianllabg©ylhaw@€:ml@0>)f\l@2 ( CRLOR20) vS( O nR7,

( CRLOR20) VNHS( O) 3ftab19F I aRRRL N A orahgnel n the al kyl,
cycl oal kyl , cycloalakenle aryl, Eﬁﬁkyl eterocyclyl, 20
L

het er ocycl yI al kypuit &Fygen OJr‘iH fWet er oaryl al kyl noi eties may be
optionaliy subsSultajlﬂxecRa lsmltzatikyl,, hﬂa substitmed Car e allyle R2indbpehdentl y

subst ¢ ut e AV CRIHelon®hh AR Ioloagh eb SCTE A BioplR! ' 070 ane
R14 t oget hehetoforryl€ hd aﬂﬁYﬂ,rf@@ﬂC dl@tetfh@’;(tl}é€b421§k3é{ (Q?dlﬁ)gdoh&l%ﬁ a
het erocycl i ﬁ]CRMWZO?J;S(@) q(77((13@ O?vNHSF@)2@7n9r Qﬂffmﬁwmﬁ@ﬂt ghd)S  an

addi ti onal heteroat om Sel ect ed Trom oxygen, RO, " and which ring

may be opt Woeigin the slkybciyelaalkyl, cxxlpallsdly M}stmwlglhyydne@mclybm al kyl, C2-4

al kenyl o9 C2hde@biy k Dhete 4hd 1RXGbMYIaNG] hlRctiR el R DpabRyWherein mis
0) being SNRARLA, O 2R5 30 being SO2?H (Wherein mis 2)p and "S(O R5 bei ng

SOH, (wher ef EREC 1) Suitably, R6 is hydrogen, Cl-10 al kyl, C3-7
cycl oal kyl, het eSm&qb&Y W4, and R14 are each independently selected from hydrogen,

optionally substituted C1-¢ alkyl, optionally substituted aryl or an optionally
substituted aryl-C1.6 alkyl, or R4 and R14 together with the nitrogen which they are

25  attached form a heterocyclic ring of 5 to 7 members which ring optionally contains
an additional heteroatom selected from oxygen, sulfur or NRg, and which ring may

be optionally substituted.

Suitably, R5 is hydrogen, C1-4 alkyl, C2-4 alkenyl, C2-4 alkynyl or
NR4R14, excluding the moieties SR5 (wherein m is 0) being SNR4R 14, S(O)2R5

30 being SOH (wherein m is 2) and S(O)R5 being SOH, (wherein m is 1).

Suitably, Rg is hydrogen, C1-10 alkyl, C3-7 cycloalkyl, heterocyclyl,
heterocyclyl C1-10alkyl, aryl, arylC1-10 alkyl, heteroaryl or heteroarylCy-10 alkyl;
and wherein each of these moieties, excluding hydrogen, may be optionally
substituted.

35 Suitably, R7 is C1-galkyl, aryl, arylC1-galkyl, heterocyclic, heterocyclylC1-6
alkyl, heteroaryl, or heteroarylC1-galkyl; and wherein each of these moieties may be
optionally substituted.
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het erocyclyl C 1- loalkyl, aryl, arylC 1-10 al kyl, heteroaryl or
heteroaryl C 1-10 al kyl; and wherein each of these nvieties, excluding

hydr ogen, witep/dagroopti onal |y substituted. 35 Suitably, R7 pca/ésh1/o&dsky! ,
aryl, aryl Cl-6al kyl, heterocyclic, heterocyclylCl-6 alkyl, heteroaryl, or
heteroaryl O - 6al kyl ; and wherein each of these noieties may be optionally
substituted. -21 g\ma@w,@i«sevby@mruﬁm algpigBalosybstipied C1R8alky!, Bpdt ogen, Cl1-4

al kyl, halo-g ,iéﬂﬁ‘ﬁﬂ(y&ﬁ% éﬁs’# &loanis?- _élcﬁﬂéél%(inwhﬁ?i@ﬂx hikyf3- 7

cycl oal kyl , C5- ¢l oal Caryl, Car eroaryl,

h)ét er oar §| c&@taroawi efer%ﬂz}léb %Vly?iételf%tfé% é%wv@i’lfd —fhf‘]%ﬂh o ( &10@0) t OR7,
(ﬁRlO:R’ﬁO)tS(@}mol IMWQ@R?@RWI (O%I%R%, (CCR1(’§<2(()§{MIS%@;)| o R);;]\JIMRM; alndlv\herei n
the a , Cclo en a , arlr ererocyc ,

hat er oovt] y S| QS RS apd iR e 2l sar B oAl BB . be
optional |y styhsityilthete@deycHl Hebdrbdyclyll alksl, dBtekdir@gid hudetbagl Akylahsieief 1 to 3.

Suitably, R9 is hydrogen , optionally substituted Cl-10 al kyl, 10
optionally Eﬁ%@??gﬁ?@gyép?ﬁ%%%ﬁgpt ionally substituted aryl-Cl-4 al kyl.

Suitably, R10 anBuiRy,disarciatiger nedigeanddne bf/1 se3.ect ed from hydrogen or C

-4 al kyl . Sui tabhyabiXRY s hyfibedy R deMke, dpAbRIBURBHIiEEY_(Hayal kyl . 24
al kenyl , CZ_4§}“§J kyr%, (i cycl oal ky Ch-7 cygoal kenyl, aryl, arylCl-4
al kyl, Kot epRignaily substifpte grApEonally sybgiitntediial e bd WYL | het er ocycl yI C
1-4 al kyl, (CR 1SR, Righnd KIgREOB2M)inGiohadatly st lcREERRE) hydrisied)o2R7, or
(CR10R20) VN 4R1$' and wherein the al kyl, cycloal kyl, cycl oal kenyl, aryl,
aryl al kyl , et %‘éycl yl, heterocyclylal kyl, heteroaryl, and heteroaryl

al kyl noieties nByitdbdy,&it1iiofal4 sikyls bidetsubstivatdd CA0 Byl &blayalkdx§1,iG2-hydr ogen,
an Cl1-10 al = I l.oal 1- I |, aryl Cl-10
al kyl, het e!‘rﬁlé ?%}1@3%&;}7 élg%g‘?iy %ﬂ iyc?%n{e%’? agﬁ’eét%lrtgé@%:l??]é !&&g‘?"@ﬂ’y d

het er ocyt| yheroarylGl yalkykdietargeycihdeiiasyshiC e dctiobi (GR16Ba0):RB7et i es,

excl uding hydk pgiesy StRYLRT, @R oRNBINASEOPSL]. bilERIORAYORRIREN i, one or
nore tines, suitably 1 to 4 tinmes, preferably 1 to Ztinmes, inany ring if
appl i cabl e, whereij thp alisyl, ryclaplkyl cydhealenylyieyli aritebeyl detereryalykyl , C2- 10

al kenyl ,  C2ndibroaidiylamklyl, heBroaryl Catfel IRAd by alEfl-xzsixﬁésQﬁla}kyé %m%@uﬁl kyl, C5-7
cycl oal kenyl , C5 7 cyél'oal kenyl C1-10 al kyl, hal ogen, (CRLOR20)nORG,

( CRLOR20) nSHPsEERIoR20) nS(O) nR7,  ( CRLOR20) nNHS( O) 2R7, ( CRLOR20) nNR4R14,

( CRIOR28) nCN, ( CRuitgbin)Rs is SydipesiRart,-1¢ dRYb R20) exci®@fisd, ( CR1OR20) nOC( Z) R6,

( CR10R20) nCC4) f 0al B Cly FRh8EE A ChrdNRf fratky1, hERAARA bk et ) 5yl

heterocyclic, or a heterocyclylC1.1¢ alkyl moiety; and wherein each of these

moieties, excluding hydrogen, may be optionally substituted, independently, one or
more times, suitably 1 to 4 times, preferably 1 to 2 times, in any ring if applicable,

25 with C1-10 alkyl, halo-substituted Cq1_1¢ alkyl, Co_10 alkenyl, Cy_1¢ alkynyl, C3_7
cycloalkyl, C3_7cycloalkylCq.10 alkyl, C5.7 cycloalkenyl, C5_7 cycloalkenyl C1.10
alkyl, halogen, (CR10R20)nOR6, (CR10R20)nSH, (CR10R20)pS(0)mR7,
(CR10R20)nNHS(O)2R7, (CR10R20)nNR4R 14, (CR10R20)nCN, (CR10R20)n
S(0)2NR4R 14, (CR10R20)nC(2)R6, (CR10R20)nOC(Z)R6, (CR10R20)nC(Z)0Rg,

30 (CR10R20InC(ZINR4R 14, (CR10R20)nNR10C(Z)Rg,
(CR10R20)nNR10C(=NR10) NR4R 14, (CR10R20)nOC(Z)NR4R 14,
(CR10R20)nNR10C(Z) NR4R 14, or (CR10R20)nNR 10C(Z)OR7.

Preferably, R3 is an optionally substituted C1.1galkyl, aryl, arylC.1palkyl,
or a cycloalkyl moiety, more preferably optionally substituted C1.5 alkyl,

35  cyclohexyl, phenyl, benzyl or phenethyl. Preferably, the ring is unsubstituted or
substituted one or more times, independently with halogen, more preferably fluorine,
or chlorine, or alkyl, such as methyl. The ring is preferably substituted in the 2-
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(CR10R20) nNNR10C(=NR10) NR4R14, (CR10R20)n0OC(Z) NRAR14, (CR10R20)nNR10C(Z2)
NR4R14, or (CRLOR20)nNR1OC(Z)OR7. Preferably, R3 is an optionally

substit ut Q@ @haé@al kyl, aryl, aryl Cl-10al kyl, or a cycl ogldgysotRéky, nore
preferably optionally substituted C1-5 al kyl, 35 cycl ohexyl, phenyl, benzyl

or phenethyl. Preferably, the ring is unsubstltut ed or substituted one or

nmore tines, ;iacrmmaﬁme@mbsylmu th ﬁhaIZOinr‘%bsnfﬂif endé pletdrabll wifhl fu@iinee,  or
ring is preferably substituted in

chl ori ne, or al k such t hyl
the 2 -22 %Q %6%%% 6688 position or di-substituted in the
2-,6- posi t| on, W@%P@fsé?‘iaﬂ%’l WPPMRRUSH e NR4Fetn 9T (CHRDRNRORg;  or

di met hyl . Sui tabgl\ﬁtab)g,l lgezh d n, @( g?], dG}—B dpo F@él or (CH2) nNR2R4.
TRl

S50y AN, ST b M B by S 7 ©

het er ocycl i hctembycalchexi haenpcyolyICl - {alkylkydietypaet wheraincbavln of tibse maetienf

these noi eties, . excl udi ng hydrogen, my o tionally substltuted one or nore
times, suit&Hlwling hylrasen, may Optlplﬂﬁdw@hﬁéme fne ahﬁlorentlfé?ﬁr spitabde 1 {Q 4 Hmew- 10
al kyl , hal oindepesntlentist, end @namyring, kyith, C1c20 atky @hbe%\l}bstltut:eﬂ-@_pl(ahlkyhﬂzrldﬁ 7

1 o ot S, G S il O

10R20) & ( O arR7ycloat eM)lF@D)lﬁ 51, (he) zo)aﬂﬁﬁa@mﬂzp)nsklmlomm nON,

L

( CRLOR20) n 0r1 Q4 (CR 10R20) nNR
flng( mfl) aNRg R(GMIORW%RBDNF%W@W)ORG ecmmmmgﬁgggg 0 ;Peﬂn tngea

1, 3-di oxyet ﬁ@@%@% E‘V@%ﬁpt(gg} im)l}s , ﬁ%kdéf havi ng a val ue of
1 to 1015 Suf &m&zo)M@fZ)NR@Mh& raﬁum)mlo@&iérNMMS preferably an
optional l'y %cgg@%gﬁtm%@@@kgl& @hl%xyalkﬁen@gfohgeﬁ{ﬂexoﬁﬁmt@k@r@gl aryl.

aryl al kyl , het er I al k heterocyclic or heter ocycl ical kyl
noi ety. Prefbembl s 1Whénptdﬁ@ralﬂy S mﬁlyﬁﬂojdnga 1331dmbcygthylnne meiely.substi tuted or

unsubstituted C 1.L> gé %%‘%‘? é ﬂbb ituents are hal ogen,
CR10R20) nOR6, § 0R20).nNHS( O) 2R7,
ECRlORZO% 2NR4R14 §%§3§6’j§%§ 2§(R5fé’ﬁr3i5hiIh°Bu by
( CRLOR20) nCéisRed CR10 REG],WOOEEpREly S(uﬁﬂirﬁﬁﬁ(ﬁbdmzl)am?ﬁ heteroaryl,
CR10R20 0 NR4R14,
( CRL0R20) R bRy, AT MR ) sy Prepeh b bR
( CRLOR20) nNmRO&RE( z)mkylmrléﬁéumtved phensabstiinted ¢hs i aﬂl%nsglt%hhe theadlbylen,
( CRLOR20) nORstiRents are halogen, (CR19R20)nORg, (CR10R20)5SH, (CR10R20)nS(O)mR7,

(CR10R20)nNHS(O)2R7, (CR10R20)nNR4R 14, (CR10R20)nCN, (CR10R20)n
25 S(O)2NR4R14, (CR10R20)nC(Z)R6, (CR10R20)nOC(Z)R6, (CR10R20)nC(Z)OR6,
(CR10R20InC(Z)NR4R 14, (CR10R20)nNR10C(Z)R6,
(CR10R20)nNR10C(=NR10) NR4R 14, (CR10R20)nOC(Z)NR4R 14,
(CR10R20)nNR10C(Z) NR4R 14, or (CR10R20)nNR10C(Z)OR7.
Preferably, the alkyl substituents are halogen, (CR1gR20)3ORg, or
30 (CR10R20)nNR4R14.
When R is an optionally substituted heterocyclic or heterocyclic alkyl ring,
it is preferably a pyrrolidine, piperidine, piperazine, or morpholine ring, or is a
pyrrolidiny] alkyl, piperidinyl alkyl, piperazinyl alkyl, or morpholinyl alkyl ring.
More preferably, it is a piperidine or an alkyl substituted piperidine, such as N-
35  methyl piperidine.
Prefered substituents include halogen, C_1palkyl, halosubstituted
C1-10alkyl, (CR10R20)nNR4R 14, (CR10R20)nOR6, and (CR19R20)nC(Z)ORe.
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30 (CR 10R20) nNR4R 14 When R2 is an optionally substituted heterocyclic or
heterocyclic alkyl ring, it is preferably a pyrrolidine, piperidine,

pi perazi ngo AlgydRr pPholine ring, or is a pyrrolidinyl alkﬁknﬂﬂmgﬁ&%glnyl

al kyl', piperazinyl alkyl, or norpholinyl alkyl ring. Mre preferably, it

is a piperidine or an aIk I su‘bstltutedag; peri di ne, such as N 35 net hyl
pi peri di ne. Pref direferahipwhen Xeinthe gup SEDniRE. Kodia 2 schstitgad Ry | |

hal osubst i t uady N R4l 116 SREOFRRIOLER, naid
( CRLOR20) nC( 2) bosfed 03! (it TR FRRIRIATRA mE SR IORR I TORE X i s
t he group S@@)mﬂﬁmdl?ﬂﬁosnalas{ﬂb)sm istakscealkayrinignuedisteiin theguo@ss oOmakipg, aryl or

1715 al so D B b P aounds. of
For mul a 5?I \@ oS §8an§ bﬁﬁh%ﬁ%%%ﬁ(yﬁé?%‘l egﬁ ferably for 5 this use,
mis 0 and R2 i sPafeshidytwindnaX s thielgydup (ﬁ@nwmuhyﬁspr@feabéy&bty,, when X is

Pref or abl y, P RRERY 4 BRI RL FUR R Ry Sinclery ofBEE RIS H e e
ring, such msmbeieylingl $uihl’a§apprrpﬁdinéJ ;ripenquo@r;azazm omnofmmph@I i ne

containing g hwhich by %telastpéﬂéﬁa% wiegRgrabl y, when
R4 or 10 R14dn?zgm§%m(§1%h onal lln%qg%}glgetlt cIPIsa i} ' Qx cha:kaa may be a

st rai ght© orRlébF%ﬁ?&Pé’ﬁn@%Wk?suﬁ“fedl %1-5@ ltwthlﬁhég‘a’é‘r@aﬂ?e WF%gtftloﬁES

Ihgldgggzdent %r?égc):(l%ﬂ' £ i 1sjsuho tlAltedtdn%I?ﬁm Yé§h e)rf)el:l'de‘i’i'ﬂXZSutl g;sl o th
hal osubst i tﬂ@@ﬂ Pﬁ Yaﬁ( %‘oi me%("@} eﬁ}ap ny’&ﬁglfoé‘yﬁuﬁﬁtlt? @i,‘ 1 or 2;
NRAR14, sucmaalsyla@l 110 akoxgodontbsiulcsl 10 kel DY G kyikybntwsér i n 15

the RAR14 c i r ttached
to form a 365;5 ﬁ%kﬁgdﬁ\” ng X\% (?{r}ﬁorﬁ%naﬂgﬁ&u@g% ‘Qﬂkﬂ%ﬂ ?eil%nal

het er oat®om ﬁlelPacﬁlad:anfcy@ime@gwﬂ@r v@@thequgan UShy 1ctz3hezyca,re atmhks}/ro o1m10 al kyl
group; hal os | tuted . Cl-1 | k uch 2CF2H ar i I |y
substi t ut ed? g??/ me%beﬁed rén ng(:% p¥181Pa1 a]flr(%)nf)a ti?nglu et rb Sgi)eg;%yl al kyl,
such as ben§r9m%/|N§h@3r€PYﬁl1’al ﬂn@%ﬁ%iﬂé yVFh) aﬁ"d 1 grapp; Ear %\%Wt&ea

Mmoi eti es Mag; Alosdkyll vk P EF He o5 ABS1 dptishalty ametitutedian, fudies phynylhal ogen;
hydr oxy; hydroxy substituted al kyl; Cl-10 al kox S(OmCL. 4 alkyl; am no,
nono & di - s@b@@tiqnakhéaut@mmedawwkyam% as Beeh| efsdhenet Weawhwh&r&mgfh@ﬁﬁp, Cl-4
al kyl, oF Ch9l ofir§faié J%@Eﬂo)(etm% Reryaldo/the@Bavdd HeSubdtned ofe tostbmuﬁés by t-butyl

ore s PLSE”‘. offaE Byarory YR ELARMIGAE b OB @I IS oTF ),
al kyl substamuloealoawﬁ@l dubsimisddpl yallwh'e\lﬁl% pigheag an QFWI%G—QPHMM nis

preferably @ Of alityl, HOCE3. preferably 0. Preferably one of R2 or R4 is

hydr ogen and the other 1s an optional ly
Preferably, the alkyl chain is branched, such as in t-butyl or isopropyl. More

25  preferably the alkyl chain is substituted one or more times, independently by
halogen, hydroxy, amino, or mono or di C1_4 alkyl substituted amino.

Preferably, when X is the group (CH2)NRoRy4, n is preferably O or 1, more
preferably 0. Preferably one of Ry or R4 is hydrogen and the other is an optionally
substituted moiety. The Ry moiety is preferably, hydrogen, substituted or

30 unsubstituted alkyl, substituted or unsubstituted heterocyclic, substituted or
unsubstituted heterocyclic alkyl, substituted or unsubstituted heteroaryl, or
substituted or unsubstituted heteroarylalkyl. When R is an optionally substitued
heterocyclic, heterocyclic alkyl, or heteroaryl group such groups are preferably an
imidazole, tetrazole, pyrrolidine, piperidine, piperazine, morpholine and 2-, 3- or 4-

35  pyridyl; pyrrolidinyl alkyl, piperidinyl alkyl, piperazinyl alkyl, or morpholinyl alkyl.

When the Ry moiety is an optionally substituted C1-10 alkyl, the chain may be
straight or branched, and substituted one or more times, suitably 1 to 4 times,
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substituted noiety. The R2 noiety is preferably, hydrogen, substituted or
30 unsubstituted al kyl, substituted or unsubstituted heterocyclic,

substi t ut Qg Alessrensubstituted heterocyclic al kyl, substityqd;®hnesss
unsubstituted heteroaryl, or substituted or unsubstituted heteroaryl al kyl .
Wen R2 is an opt| onal Iy substi tued het er ocgl ic, heterocyclic alkyl , or

heterloa(rjyl gindensndently Ryiklgaena OR%ﬁ;ZﬁHZ@%loﬁm)nm ”
pyrrolidine, (}R[b@’lo N’ES((F) pﬁr@]lrb% R C?ECNS or 4 35 pyrl yl;
o e SRSk %piéaa}mﬁiﬁi@@t]@wm@éc&ﬁm”z{ . che
Sort le”?y1bmm)°$@gmm%%ﬁ%ﬁ§ : <if“é§g§%§;%£§2m 'y by

hal > 10 CR | OR20) nNHS
( %é%i;o( E:R(GRM)WMC(YA NRAIR 41 (CRROJIONNR | GRIDERY) ﬂﬂilémmamm)l; of

E CR10R203 2%@%&3&&%@%@)%&%6& %%’%%@%%85’19%%&& NRLO)
NRAR14, (CRAkgahyiens mpNRAR14, (CR10R20) nNR10C(Z) NR4R14,

(CRLOR20) n NRLOC( BdeEdr4bly OfvhéH R01¥ e koY bl R, GhEHR, isfprefeha%li & optichatl- (CH2) s- O,
wherein s is 1 to 3, preferably s1s 2 Yyielding , 3- dloxyethylene

noi et y. 1Pr esubstitked hepgrearylX sich astra igpidazpleroy tetrm]p IQQIS an qutishallyabl y an

optional l'y s&gtlﬁ'tgasﬁétéﬁ%% chgkesRARLY h PyﬁHﬁ(hn@Splﬁé?ldh{@ gaepkte, & tetrazole,
or is an optionally titufed hete ocycllc ring, such as a pyrrolidine,

pi peri di ne, MeIRROHAS 11HE, or norpholine ring. Suitably, Y is a bond, CRb,
C(O, N(Rd), oxy8§eigblyrY B(adond, BRef €(QLNGRY), iosygea, W{@)ml?r@i@rﬂtbésbﬁfy$ Rbis
hydr ogen, C ]13 2.al kyl, NRc, hydroxy, thio, Cl-2 al koxy, S(OnCl-2 alkyl.
Suitably, R? d-p drogen or C1-2 alkyl. Suitably, Rd is hydrogen or C1-2
al kyl . S tabl y Smta@y,dim#s hydragar.&g e Haxli NBcaydemyethig, G1-2alkexy20 Anot her

aspect of t[gg) © §mkyqnvent|on is the novel compounds of Fornmula (V) and
(Va). Suitably, or ound of Fo mul §V) and (Va), Rl is an optionally
substit ut ed aryI q%r ?ly“a dh%%%f ring. The phenyl or napthyl ring
or ring(s) nmay Bmt;ﬂﬂjastisl]nw&d)gemerﬁrl palkgl.times, in any ring, preferably 1
to 4 tinmes, 25 |ndep?ndently, by substl tuents sﬂ)ec ed from hal ogen, Cl-4
al kyl , hal o- subsPPiiledn i dyaningaget haking,, valyg ¢ éCRlORZO)vNR4R14

( CRZI.ORZQ() vVC( Z) NRARbther adpeRIdTRaOYné St jrioBtion SRIOIRRE) vdzhirandé GCREGRAN) vC( O) H,
S(O) RS,
(V) and (Va).
Suitably, for compounds of Formula (V) and (Va), R1 is an optionally
substituted aryl ring, preferably a phenyl ring. The phenyl or napthyl ring or ring(s)

may be substituted one or more times, in any ring, preferably 1 to 4 times,
25  independently, by substituents selected from halogen, C1-4 alkyl, halo-substituted-

C1-4 alkyl, cyano, nitro, (CR10R20)yINR4R 14, (CR10R20)vC(Z)NR4R 14,
(CR10R20)vC(Z)ORS, (CR10R20)vCORa, (CR10R20)vC(OH, S(O)mRS5,
(CR10R20)vORS, ZC(Z)R11, NR10C(Z)R11, or NR10S(O)2R7. Preferably the ring
is unsubstituted or substituted one or more times by halogen, preferably chloro or
30  fluoro, or alkyl, preferably methyl. Suitably, the ring is substituted in the 4-position,
and if di-substituted, in the 2-,4- position of the phenyl ring.
Suitably, v is 0 or an integer having a value of 1 or 2.
Suitably, Z is oxygen or sulfur.
Suitably, R, is C1-4 alkyl, halo-substituted C1-4 alkyl, C2-4 alkenyl, C2.4
35  alkynyl, C3_7 cycloalkyl, C5-7 cycloalkenyl, aryl, arylC1-4 alkyl, heteroaryl,
heteroarylC1.-4 alkyl, heterocyclyl, heterocyclylC1-4 alkyl, (CR10R20)vOR7,
(CR10R20)vS(O)mR7, (CR10R20)vINHS(0)2R7, or (CR10R20)vINR4R14; and
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(CR10R20) vOR8, ZC(Z)R11l, NR10C(Z)R11l, or NR10S(O) 2R7. Preferably the ring
i's unsubstituted or substituted one or nore tines by hal ogen, preferably

chloro or“gglydw@ro, or alkyl, preferably nethyl. Suitabl »Cﬂﬂfﬁ%lb&ﬁ@g i's
substituted I1n the 4-position, and if di-substituted, in the 2-,4-

position of the phenyl ring. Suitably, v is O or an integer havi ng a valu
of 1 or 2. \ﬂndrélﬁbha/alkil cgclodkdedyctialiedVll biryl, abatkah byterddgclys Cl- 4 al kyl ,

o oa kot | Sl Al Belereard sy Phet GBI ke clpietips & k?‘e?g%%qf@y

het er oar yl Csubstziltumldkyl het er ocycl yl, heterocyclyl C 1-4 al kyl,

10R20) vORY, o7 VNRARLA:
L0R0) vORT, | { AN, i 7, is GG hHefo@(s@e@Bﬂfrd?ﬁh{r&Bé&RZ )v

t he al
cycl oal KenyPRtoRaly Subawgﬂt%qs o aﬁﬂ'it‘ﬁ’r“&&éi: srypstifarti pedratitugied
het eroaryl , aryndlla;edueylpartwgetaéﬂ«yﬂth theingtrogea wityh they afet dtaciadd fysrm&ubst i tuted.
Suitably, R4 and Rl14 is |nde ntl sel ected fr.om hydrogen, 5
opti onal | y SqigEYdiGEg & te pers bv%f wlogﬁl&m%flw %&@ﬁwgf@?
optionally w@satpmﬂeéisttedd“IG)mOQgﬂ, sitlioy lor NdR9, vyt g may bhoptimmaly t r ogen
whi ch t hey a taé t.ached forma heterocyclic ring of 5 to 7 nenbers which
ring opti ondl ght ains an additional heteroatom sel ected from oxygen,

sul fur & NR9 mﬁu‘i‘l&m}fﬂgﬁgls dsgropen, Sit4 alkal, G2-4 alkerli €udedkynyborsyi t abl y, R5
i's hydr ogen,NIQi!Rﬁ; akyling @edmalkiengR 5 (@erém&h@(ﬂb}fdmﬂ%SNNﬁR&%( fgudu ng

(wner i n'm eSO g ipoSiEs BRBE SO VR tab

efﬁm§ tably R6 i's
hydrogen, C1-10 Suhikaply, Kgishyctmgémﬂlky(b alkﬂe(lgrmhdayﬁyl hemb@frcm,ycl yI C I -

oal kyl, aryl yl r
and V\/ner ein Hggeg (X'S]f%;lfjﬂ agli %@keleﬁg?ﬁéﬁll Retelﬁ)%%'r 8%)@%%][0%9&(:%30 | onal I y
substi t ud ed.anSwiHesddh gachRA th&e@imdﬁske}bdclucﬁr[glﬂlydr@eﬂ ﬁhy Balohmbnall}yet er ocycli c,

heterocyclyl sjttu6§ al kyl, heteroaryl, or heteroaryl Cl-dal kyl; and wherei

each of thes€ ies _my be opti onal !&é substit ut ed. y 20 Sui tabICy R8 is
hydrogen, Cl-4 aPWi{ably Rqlis- Suedkyl: avle 1-galkylcheteracyclic, heteroskglylCles- 4

al kynyl ,  C3alylc N&batyKYdr, he@oa?yl@dcft]dﬂéyl k@yherélh ¥hch (ﬂ*tﬁé&@lncﬁet@éslﬁﬁity be
het eroaryl het eroaryl Cl-4 al kyl eterocyclyl, heterocyclyl Cl-4 al kyl,

( CRLOR20) t CFotionplbreRtitieds( O) nR7, ( CRLOR20) t NHS( O) 2R7, or
( CRLOR20Y) t NR4RL 4Suisabily, Bgeis diydrogére Gylk ylkyl, tylotsobstievited Gyg blkgl, kKany |, ar vyl |

iyt mo o PR Sl Bt B 3 LRI O fghoroar

heteroaryl, heteroarylC1-4 alkyl, heterocyclyl, heterocyclylCq-4 alkyl,
(CR10R20)tOR7, (CR10R20)tS(O)mR7, (CR10R20)NHS(O)2R7, or
(CR10R20)tNR4R 14; and wherein the alkyl, cycloalkyl, cycloalkenyl, aryl,

25  arylalkyl, heterocyclyl, heterocyclyl alkyl, heteroaryl, and heteroaryl alkyl moieties
may be optionally substituted.

Suitably, t is an integer having a value of 1 to 3.

Suitably, R9 is hydrogen, C(Z)Rg, optionally substituted C1-10 alkyl,
optionally substituted aryl or optionally substituted aryl-C1-4 alkyl.

30 Suitably, R10 and Rp( are each independently selected from hydrogen or
Ci-4 alkyl.

Suitably, R11 is C1-4 alkyl, halo-substituted C1-4 alkyl, C2-4 alkenyl, C2_4
alkynyl, C3_7 cycloalkyl, C5-7 cycloalkenyl, aryl, arylC1-4 alkyl, heteroaryl,
heteroarylC1-4 alkyl, heterocyclyl, heterocyclylC1-4 alkyl, (CR10R20)tOR7,

35 (CR10R20)tS(O)mR7, (CR10R20)tNHS(O)2R7, or (CR10R20)vINR4R 14; and
wherein the alkyl, cycloalkyl, cycloalkenyl, aryl, arylalkyl, heterocyclyl,
heterocyclylalkyl, heteroaryl, and heteroaryl alkyl moieties may be optionally
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Suitably, t is an integer having a value of 1 to 3. Suitably, RO is
hydrogen, C(Z)R6, optionally substituted Cl-10 al kyl, optionally

substit ut Qg @leys790r optionally substituted aryl-Cl-4 al KylpctaoPdbdsad! v,
R10 and R20 are each independently selected fromhydrogen or C 1-4 alkyl.

Suitably, R11 is Cl1-4 al kyl, halo-substituted Cl-4 al kyl, C24 al kenyl, C2-4
al kynyl , C3-stbetyiatedal kyl , C5-7 cycl oal kenyl, aryl, aryl Cl-4 al kyl,

het eroaryl, het eg o%%l Cl-4 al k %t eroc he erocycl yl C1-4 al kyl
CRLOR20) t OR7, .35 (CRPORID)t el i
E cmomoi v NRAebLY. Rong hymég%. élkéﬂ Ey?r -7 W{g‘foﬁi E@wcyeplyeik&ﬁlkw@lfyl Ay,

arylal kyl, het@f ogukyy Ihetercmylehaemaﬂywmbmkyl meteesgaliy; lor adbdrdegtigr@agy!
al kyl noieties may be optionall 26 WO 01/64679 PCT/ US01/ 06688

subst i t it edalkgneighy; @%wh@re@ ﬁaﬁ these Bgistienpxrhging hydregenonay opsjonally
Sui tably, Rubsdtubsddsregamor€iindl imdepyhdently, rafecapty dbad Kyiimes, with C1-10 alkyl,

ey 3?&*&%‘54%@%@% Codlpthiehy ol dfly wgr o &%§’§1?§51k>§‘ al kyl
i oty:  andCaresepalkEin pakyhbse esleaticas), Cos mg 51 halogen.

optionally W@R@;}I@ﬂ6m%§2§?rﬁ t(c éRh ggpfg@pt(by{m Syl zzlizlto 2

tclzmig a\ﬁm%;ggﬁg‘m%zw%ﬂ%liw 10R2 @R@aﬁik@mé( iﬁ“éﬂlﬁm C5-7

cycl oal kenyt(;R ~0) VARG Rzgjn{j(g(zgk YICR z)oRgRloRZO) nORG,

( CR1LOR20) nS &%ég@ RAR14,

( CRLOR20) n n( ZPE@O)W#A% Z) R6,

( CRIOR20) N3 o (C“W‘mwmgmﬁ BN R LR ONBLOC 2
n

NR4RL4, Mﬁ%ﬁ)@%@% 0%@8%% @gﬁ%f%ﬁ%ﬁgga %ﬁ@ I\rBrfuI a

-0 ( CHZ)S Owherkin si3elr tei3) pgeférably st192fy;elqnnghacaaioxyﬁhylsnanmmy ding a

1, 3-di oxyet hyl en t | I stﬁuagsg tuted aryl
ring, which ri ngguﬁ%lg R3 IS wgla%wsgﬁlsthﬁ%?%ﬂggﬁ n‘(’em%brm%re tlelrres

i ndependent PRtionally a#gﬁumtﬁbonwrtrﬁore timepindgpapdentlyh i aussins tWith £ A0 C1- 10
al kyl, C2- 1@k, habydubst@atemjlaid;ylﬂty] Cziyg k@yﬂ;l@gahd;ylﬂ(ynylm3 Weloaﬂtbzkyl d-10

o oS n R RV BRSNS caVELRRLIERY cEL; Sy P b gocn,
( CR10R20) nNaRgas (@mee@mcxmm rtcmo&zmswﬂ CRI0R20) n{ 2) R,

&%Sﬁ&%”?@%%&@m N A SRS e

0
25 ( CR10R20 @m%o))m@(z()&m@ﬂi‘m}{am%@ﬁmﬂloRzo
(CR10R20InC(Z)NR4R 14, (CR10R20)nNR10C(Z)R6,

(CR10R20)aNR10C(=NR10) NR4R 14, (CR10R20)nOC(Z)NR4R 14,
25 (CR10R20)nNR10C(Z) NR4R 14, or (CR10R20)nNR10C(Z)OR7.

Preferably, R3 is an optionally substituted phenyl. Preferably, the ring is
unsubstituted or substituted one or more times, independently with halogen, more
preferably fluorine, or chlorine, or alkyl, such as methyl. The ring is preferably
substituted in the 2-position or di-substituted in the 2-,6- position, more preferably

30  with fluorine, methyl, difluoro, or dimethyl.

Suitably, n is 0, or an integer having a value of 1 to 10.

Suitably, X is Ry, ORp, S(O)pR2, (CH2)y NRgR14, or (CH2)pNRoR,.

Suitably, when X is the group OR9, then R is preferably an optionally
substituted C1.1¢ alkyl, an optionally substituted aryl, arylalkyl, heteroaryl,

35  heteroarylalkyl, heterocyclic or heterocyclicalkyl moiety. Preferably, when the Ry
moiety is an alkyl it is a substituted or unsubstituted C 1_g alkyl moiety. Preferably,
the alkyl substituents are independently selected from halogen, (CR1gR20)nORg, or
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Preferably, R3 is an optionally substituted phenyl. Preferably, the ring is
unsubstituted or substituted one or nore times, independently w th hal ogen,

more prefRy@aklsyrof l uorine, or chlorine, or alkyl, such as gggt igsﬁll/%ggle ri ng
is preferably substituted in the 2-position or di-substituted in the 2-, 6-

position, nore preferablﬁ/ 30 with fluorine, nethyl, difluoro, or dinet hyI :
Suitably, n (CR10R20mMNuRmteger having a value of 1 to 10. Suitably, X is

R2, OR2, S(O)mwﬁagﬁ Ns NRGFH¢hall %Ks%édlh\%%éyl HihbRRIY iRy gl S the
group OR2, then R2 r%f erabl ;gnuoptl onal |y Csltﬁbstl tutcg%llClﬁ}?é gi kyl, an

optionally isisqﬁtfeta}uﬂsedpmqlﬂdln@meandWL plphetzmleuanybrphaﬁndmm&mar yl al kyl,

s an'al oy S SLGRARA ER O T E e Teb £ EnforgOhy el T, ! <!

Pr ef er adl y Ormreﬁﬂraia}y, isigiscpiperiding o aradkyl salssidHed pipeyidige %’ébé%j from
hal ogen, Oba@REe. Or - 27 WO 01/ 64679 PCT/ USOL/ 06688

( CRIOR20) ”NR4 4p ﬁe}’gx‘gd‘sﬂu{uén@”nc% r&ﬁgokyci gﬁkﬂ }ﬁlg&bgﬁﬁf?édocyc' lc or

het erocycl i c al h% I ne eridi ne,
o per ot e, Cor oMby HEREGR20):NB R, (€ R 1000 O A8 (GRG0 BEGEPRS: ny/

al kyl, pi per az “E’ﬂefe%ﬂ‘iykvheﬁ'x A tﬁ@%@hﬁls,wé%R%uﬁmRﬁs AGubitMed 6r pref erabl y,
it is a piperidine or stitut i peridi ne, such as N nethyl

pi peri di‘the. “@PE?t’é‘ﬂté@ICéuH?ﬁiytl eV 2ridkVlde hal ogen, Cl- 10al ky1,
hal osubstituted P@hé@ﬁl\kyénxﬁm&@m)(m%ﬁm 4R SR Ee)erdBRA0 oand

(CrL0R20) NG ) e Bt AR S ah B SO R A R AV o 2

when X is themBeRHRingCiehns NR¢R3Ading, diferhi®f, iRz oPiofpholii®r € pr ef erably
0. Prefer abéaﬁtdlflmgg Fi%hi%ﬂ‘iim @t%n&yidbgﬁmwae 151169692131? WWhed fe{ or

menbered rin eraz nor phol i ne
cont ai ning Rlcﬂ@} anmt@nal}y ﬂéSWﬂ?dtﬁﬂ 6§kylowa1qh;phgmugw bfml &tgalglp;oéf erably, when
R4 or 15 R t btlttd a be a
Strai gt or® %@gﬁcﬂﬁ’@ DR AL o HORE it GBI 1 ST RRREEY, P2
1to 4 time¥2 {imes, éfvlﬁblp ajogen; bYdTQXX’lhﬁ‘éEOXY\WPWtWE‘Il Egewalwo%m alkny¥ir oxy
subst: L ult edha(l'iimllbﬁlﬂhtéwcl Q;alkewa(@)}m C1 Lﬂﬁkﬁswhsﬂehtmtled Cér ZNRUKDEY; S(O m
Cl- 4al ky

ein.mi nono or
S sabst 1 FEE S o ie.fr Hhapaid e el B R R Get her wi th
the nit E(Dgeéychﬁe Wik mher Wit Yhehiodd @GHgeh ﬂféyfaﬁH dRadh&d tbQ”oﬁn a@&ﬁber ed r ' ng
whi ch option Wh}g ontaln an adgltlonal e ro mse ect&? ‘51?
C3- 7cycl oal ’%%H ¥ Cqpams gh Relspasan selested ram 01 10
al kyl , suchO @cﬁzwcy@lpal@ch sepvcloaliyl §21 lsyltgm@d halogubstigirdChr40phenyl ,
% an o FL | ARG, L%h@wﬂgmt&@w yhdoaMy sutssutile@eryheA@Yhs pHenphengt hyl ; and
erein ese ar
option ly substituted arylalkyl, such as benzyl or phenethyl; and wherein these aryl
25  or arylalkyl moieties may also themselves be substituted one to two times by

halogen; hydroxy; hydroxy substituted alkyl; C1-10 alkoxy; S(O)m C1-4 alkyl;

amino, mono & di-substituted C_g alkyl amino, such as in the NR4R 14 group;

C1-4 alkyl, or CF3.

Preferably, the alkyl chain is branched, such as in t-butyl or isopropyl. More

30  preferably the alkyl chain is substituted one or more times, independently by
halogen, hydroxy, amino, or mono or di Cj_4 alkyl substituted amino.

Preferably, when X is the group (CH2);,NR9Ry, n is preferably O or 1, more
preferably 0. The Ro moiety is preferably, hydrogen, substituted or unsubstituted

alkyl, substituted or unsubstituted heterocyclic, substituted or unsubstituted
35  heterocyclic alkyl, substituted or unsubstituted heteroaryl, or substituted or
unsubstituted heteroarylalkyl. Such groups preferably include morpholinoethyl,
pyrroleethyl, piperidineethyl, pyridylethyl, or piperidine.
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25 or arylalkyl noieties may al so thensel ves be substituted one to two
times by halogen; hydroxy; hydroxy substituted alkyl; Cl-10 al koxy; S(Om
Cl- 4 al ky{yo 01#870, nono & di-substituted C1-6 al kyl am ngeSpghoassi N the
NRARL14 group, C 1-4 alkyl, or CF3. Pref erably, the al kyl chain is

branched, such as in t- butyI or |sopr0|%y More 30 preferably the al kyl
chain |s subst i t Rreteraime vdienpbisdhe eiosg Ko theafaniganefeipblian apsioagbh, hydr oxy,

am no, a I | e , when X is
5o (Sl B g T O
moi ety is tehu@ﬂltytermh@geg» susly%a pymlybn@mlmﬁu@splp@@md oral kyl ,

subst it ut edmgfpHdfgsRaLi tuted heterocyclic, substituted or unsubstituted 35
het erocyclic al kyl, substituted or unsubstltuted heteroar¥ or substituted

or unsubst it ut eBs Headdiesainy ionfiggally sabstiutgd ovesspesitically detingd shadle

nor phol i noetpdah, subelifuem &6 ydvhlc}pma b diBreeitBY bn tHRYy4 plpﬁiv’db@é fplety e or
is the group

pi peridine. -28 WO 01/,64679 01/ 066 ref er
P hen 2 TGS SRS ARG S Bt PERER ST et oriioe PBSRGE OF Such ag. an
i mi dazol e, dedinethydrayyehydexapibspttesial-1galkglibatia dkew, hleqheasmhmﬂ'c ri ng,

such as a pyj ek M(osuBktﬂﬁfeH@ln alEb)BErS"{‘@brﬁ%lky@rwl?erelﬁ% pphipe, &g 5 As
used herein, "optionally substitu unl.ess specifically defined shall

mean, stbst @@Efﬁlﬁylgﬁh@uﬁ@twgﬁlyhﬁ&mﬁ@ygmﬂ Wkﬂns'forl?easélﬁ‘ﬁ’l“? eEHPRO noi ety
one or nor @rtdlmtltutétde?@qrﬂle:sﬂtok wheleyn thelRodeyn, caa ugtiizzsogdteaniithethe chl or i ne,

brom ne or i odine; hydroxy; hydroxy substituted Cl-10al kyl; C1-10 al koxy,
such as met HB¥SEENGP “é’t“ﬁb%?y afg %}@Sé‘t’ form .0 to] megnbersdging Whicky m al kyl |

wher ei n m i ssplpndllyoronBiinsarchlditibnabhet@biipin debiced fieh QYNEYIG i-nyhlkpl, net hyl

sul fonyl o%!’dﬁh t al kyl or
wher ei n theI%%giy ca cﬁf?ﬁt og gnﬁ) 'S lgtrﬁ'h gﬁﬁésorﬁgﬁﬂt gi%l. ch they are
att acheth t o Hrepyh isomopy, FowEhits @@MCIQPQORMJIifftﬁlﬂlylolgﬁlﬁ)wh%tltll‘;?d@dnl(a@lh}ﬂ an

addi ti onal &a&ECFQCPQH @ﬂ@pgr Qfﬂm&ﬁ&ms@bMt&ed%llﬁcﬁlaKEhenyl G3adcycl oal kyl, or
C3- 7cycl oal kyl 10“al kyl group, Such_as neth propy! ,

i sopropyl , tOPbgna}lly s@s@tutedmrsd?ldwb pm@mslben@tlmpﬁemmyésmdﬂhemné@ ayl 10

glr k)e/lln’ o;S);JiCh)r ¥ GhAsHky lﬂng{élfmsqﬁ%}a a%@iﬂe%@ivleé’bék&%ﬁhﬁé&%%t@rt\%b tmﬁk'gge?ﬁyrhegm
wherein the f X }i#ib ?nﬁﬁthl? ¥ s } utt?&lglk% lall(%aik?We%@I@aé@Hbmbstl tuted
one to 2o tmmfs&bi} subﬂéntmgfé 1-48iKlylasayino oypdh exip theDER4R14tgserm Coyd alkgh - 10

al koxy; S(O am no, 20 nono & di-substituted Cl-4 al kyl am no, such

as in the N group Cl-4 alkyl, or CF3. Suitable pharmaceutically
accept abl e sal tsSmtaé)lmplhdrrnhmtmaltyoacpe[nslde silis dredvellknowhdeo those skilded imc| ude

basi ¢ sal t su0f i AATAARIEHARGRE IPRbaRR AT orSHENadS, RUArL e ibhbric

acid, hydrobromic acid, sulphuric acid, phosphoric acid, methane sulphonic acid,

1

25  ethane sulphonic acid, acetic acid, malic acid, tartaric acid, citric acid, lactic acid,
oxalic acid, succinic acid, fumaric acid, maleic acid, benzoic acid, salicylic acid,
phenylacetic acid and mandelic acid.

In addition, pharmaceutically acceptable salts of compounds of Formulas (I)
to (IV) may also be formed with a pharmaceutically acceptable cation, for instance,

30  if a substituent group comprises a carboxy moiety. Suitable pharmaceutically
acceptable cations are well known to those skilled in the art and include alkaline,
alkaline earth, ammonium and quaternary ammonium cations.

The term "halo" or "halogens" is used herein to mean the halogens, chloro,
fluoro, bromo and iodo.

35 The term "Cq_1galkyl" or "alkyl" or "alkyl{.1q" is used herein to mean both
straight and branched chain radicals of 1 to 10 carbon atoms, unless the chain length
is otherwise limited, including, but not limited to, methyl, ethyl, n-propyl, iso-
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acid, hydrobrom c acid, sulphuric acid, phosphoric acid, nethane sul phonic
acid, 25 ethane sul phonic acid, acetic acid, malic acid, tartaric acid,

citric ac{goileadll ¢ acid, oxalic acid, succinic acid, furptrf/@so%&(gs mal ei ¢
acid, benzoic acid, sallcyllc aci d, phenylacetlc aC|d and mandel 1 ¢ aci d.

In add| tion, pharmaceutically acceptable salts of conpounds of Formulas (1)
to (1V) may @mbpyl, bodutyds seeduwyiltibo-buyhaembosiin-paltyyandahepkabl e cation, for

instance, 30 if subst.l t ses X tabl e
pharmaceutical ly g%ce“?a@fclfoal ot | osnussg%ﬁeren m?aﬁo%nﬁ{ Pa%% Og@'e?ek%'qu gdgl n the
art and i nclqﬁjwmri@ainch@mg balt et imgedto;, tylopnoppln cysiopenty ! ceystobexsdr andanmoni um

cations. Thgetgem "hal 0" or "hal ogens” is used herein to rrean t he hal ogens,

chloro, fluoro,_ brono and iodo. 35 The term "Cl- 10a1kéqc "al kyI or
"al kyl 1-510" is uSkeiteray sygoalkenybais usest hereigte meghcyeidra alﬁcm@r ph

Iradl ;:a:js ofsliog@arﬁanmnmtaazlt:@m?st%b%ﬁd Idt&ﬁldliﬁkablgt ﬁiolﬁﬁﬂﬁtﬁd td S Iot her wi sgg "o
imte inc [ 0 i.m nmet hy et hy n- propy iso -

01/ 64679 PCﬁV“E@?E%@@g nlEﬁXGWt andﬁtg‘ﬁﬁj‘g?l sec-butyl, iso-butyl, tert-butyl,
n-pentyl and theThé teem "atkengle isnst dyieﬂeﬁadttleyllocchﬁemed)ﬂnemﬂ'tmglmorrean cyclic

radi cal s, ef of .3 cal i n imted to,

cycl opr opyI ragﬁéeﬁgééﬁryﬁhcalco;% gan%a% ;ﬂé 8’ Qﬁ%sg%? a?nulg é} ﬁ J[n!él%mﬁﬁﬁ

"cycl oall0<enshlei’et(p anlB@dgHmtaowlmlted@eﬁﬁhwblh—pr0pamlc%rps)pelp§rle2-ﬁwdbﬂ§l~of 5to

8 carbons, éylf&b lhf%ﬁtef‘grl b%%xp%htggpgil ncl uding but not limted to

cycl opent en exen The term "al kenyl " is used
herein at all @qf?‘r%hef@ﬂ“rtaif@% pdenylgpd RapEylc hai n radi cal of

2- 1? gar bon a:onw?eltb&*ﬂne?étefdtwywt@n& demet th dog doh{ﬂlﬂa@ldnléﬁchﬁﬁreto S
including, hut not limted to e op met hyl -1 -
propenyl , 1%5%‘%%% Yz%ugﬁ iﬁ@yrhéﬁfs?gi‘ é’rfl%anf%iﬁ G¥nti§ sed herein
to rreanmheamknaaadmgapmﬂnyh thdha)ﬂeefrmm laeﬂngs cattyih'o (:onmoteshcmwnatomm n any
conbi nati on " ed
herein to nséeé‘?lcl{%({]%&i’dh%gﬁ%g %r%ian%ar ora {)rcs :@Eﬁﬁ) 58%5%’}10@ n|§1¥é céﬁ esé or nore
ri ngs cont apyrastle foranpthiephiane, elmuaﬂmwssow@m@e@nnazohﬂylheyrgth consi sting
of N, 0 or g’(; riSHELE, BRazoR thiRie, ihilibesle, th@aARYd, tidl-Ble, iBMaAAL R, furan,

t hi ophene, I noj | ne I 'soqui nol'i ne, quinazolinyl, pyridine, pyrim di ne,
oxazol e, thPezgnidazql &i adi azol e, tetrazole, triazole, imdazole, or

benzi m gazol e. 290hd bem! @E@Rto Iyelﬁcer(@ﬁyt@ v or (1® By EENBINAIEH, sidh a3ny
SRTRURER TR K CRTE S MERC N e L
or nore ringemberetiaing systeman wh)deoﬁtemranmatrm@ contain one or more heteroatoms

selected from the group consisting of N, O, or S; such as, but not limited to,

pyrrolidine, piperidine, piperazine, morpholine, tetrahydropyran, or imidazolidine.

25 The term "aralkyl" or "heteroarylalkyl" or "heterocyclicalkyl" or "cycloalkyl

alkyl" or cycloalkenylalkyl" is used herein to mean a C1-4 alkyl chain, as defined

above, which chain is attached to the respective aryl, heteroaryl, heterocyclic,

cycloalkyl or cycloalkenyl moiety as also defined herein unless otherwise indicated.

The term "sulfinyl" is used herein to mean the oxide S(O) of the

30  corresponding sulfide; the term "thio" refers to the sulfide; and the term "sulfonyl"
refers to the fully oxidized S(O)2 moiety.

The term "aroyl" is used herein to mean C(O)Ar, wherein Ar is as phenyl,
naphthyl, or an arylalkyl derivative such as defined above, such group include but
are not limited to benzyl and phenethyl.

35 The term "alkanoyl" is used herein to mean C(O)C1-10 alkyl, wherein the
alkyl chain is as defined above.

It is recognized that the compounds of the present invention may exist as
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selected fromthe group consisting of N, 0, or S; such as, but not limted
to, pyrrolidine, piperidine, piperazine, norpholine, tetrahydropyran or

i m dazol i gig\fesg@ The term™aral kyl" or "heteroarylal kyl" gty 01/06688
"het erocyclical kyl™ or "cycloal kyl alkyl"™ or cycl oal kenyl al ﬁ % I's used
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ol 1 11 64 ST e RoF e APrOP MR et BBy 37 cwﬁ%ﬁmgﬁ any! - - pheny! -
| - (1- phenyl pyﬂhylicbo{zﬂ,ﬁlrc@wrlnﬂddQEanE d] pyri m di n-2-one Exenplified conpounds
of Formula (I1),

enzyl - 7- ( 3- nor phgf(?rﬁpypfiﬂ CO[S’?%WF%%EWUP %éﬁi)?luée 4-di hydro-1 H 15
pyri m dof 4 5-Bijnpylr 7-63-tionpi®liore y Exepplaifii@el - plomyb U Helsy rivhiddigh vul a (Ha)
i ncl ude: p%ﬁéﬁamb b1 - mor phol i n-4-yl - propyl am no) - 1- phenyl - | H pyri nddo
[4, 5- d] pyrl -one Exenplified conpounds of Formula (I11), include:
20 7- (4- Met hyl - pEpempliied qamypounds of Bergren(IID.3nduds:hydr o- | H- pyr i ni dof 4, 5- d]
pyri m dbf- 279A8lethyl-piperazin-1-yl)-1,5-diphenyl-3,4-dihydro-1H-pyrimido[4,5-d]
pyrimidin-2-one
Exemplified compounds of Formula (Illa), include:
7-(4-Methyl-piperazin-1-yl)-1,5-diphenyl-1H-pyrimido[4,5-d] pyrimidin-2-one
Exemplified compounds of Formula (IV), include, but are not limited to,
25  1+(2,6-difluorophenyl)-5-(4-fluoro-2-methylphenyl)-7-methylsulfanyl-3,4-dihydro-
1H-pyrimido[4,5-d]pyrimidin-2-one;
Exemplified compounds of Formula (IVa), include:
7-Methylsulfanyl-1,5-diphenyl-1H-pyrimido [4,5-d]pyriﬁﬁdin-2~one.
The compounds of Formula (I), (I), (III), (IV) and (V) may be obtained by
30  applying synthetic procedures, described herein. The synthesis provided for is
applicable to producing compounds of Formula (I) to (V) having a variety of
different R1, R2, Y, X, and R3 groups which are reacted, employing optional
substituents which are suitably protected, to achieve compatibility with the reactions
outlined herein. Subsequent deprotection, in those cases, then affords compounds of
35  the nature generally disclosed.
Once the nucleus has been established, further compounds of Formula (I)
may be prepared by applying standard techniques for functional group
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Exenplified conpounds of Formula (ll1la), include:
7- (4- Met hyl - pi perazin-1-yl)-1,5-di phenyl -1 H pyrimdo[ 4, 5-d] pyrimdin-2-one
Exenpl i figg) aeapeunds of Formula (1V), include, but are ngicddidpib&dst 0. 25
(2,
di f 1 uorophenyl ) -5-(4-fl uoro-2-net hyl phenyl ) - 7- net hyl sul f anyl - 3, 4- di hydr o-
pyri m doinfefconveonpyell known 42 therset. Hox émgodnic:i @) BIRRq Y ifeten QOERIITUl a

1-
6-
1 H

I Va), incl WY o hyl l.-1.5-di -1 i.m .
.5 ) pyri o isaine Sl B0 e el QORI o NP Wil BRR4R1in (10
(V) may be GBBQIh&ENCIEYRIIma O] Whhg&y@hﬂﬁ@bR@qmmiﬁé&u%,O-@@QNRMB&? her ei In
Th hest i f S L : [ F

e synt hespgDGAK) §SAi %[alk}g%soﬁrzﬂy'fa@?% %uBRfiraH%ZOa‘é}H@ NI%Q@S?E@RR"Z%HP ornul a

(') to (V) having a variety ent .Y, groups whi ch
are react edNER#O wifl Hig adpi chierpformai R Qe N RARI1 4 Hitom NER 0 bybIsptmest ect ed,

80 aCPi e;/e ﬁlﬁﬁ}hﬁti%dﬁsléﬂatd{ e)gi. ngdt hlﬁ) bﬁfR?@)NQ(ﬁO@mlbqg(@)R?rfﬁingNt}%ﬁwt uent

eprotection, In 0S . en,.a r C n (0] at ur e

P! Peatiatns B CIORR i mar s RelRyER R IR R GaRr e

O o A RPN DOnPCENRUR 1 Sl e,

cooun ot PSR BB e e nRS R R B T e R RIS SR o ¢ b

Wi Mout 1@t Bydroga) etiaC(DYy wish FEVIR PaClYNENI NRRARTior ( SVRRI 4100 O) 3
rom OH wi NEIENQD : ' orar\H Wi

an al kyli so?ﬁsggglal\rlﬁé or %a’glé‘ %ﬂg‘}gfgﬁﬁ ;&ﬁ@%@%gﬁﬁﬁ%‘%o with the

al kyl chl or DiRdRei tba: trepms and Na@ENHAEOH WR rasékenfrom WHR 1Gin

| socyanal e e GukECTECISOR OV S 10 040) ﬁﬁﬁcgﬁ%@ by treatnent

f b

ith A-C(QR7 in pyridine, ] 14 from CUN 4)SR3. with
VI-\:BNR3+OA(C::E 1ﬁ'€é@ﬁ%vfgl'>si f:%eaélrﬂe'ath%uﬂe L&Rﬁfc&mzsas% 2 fes (gt O th Ro- |
ihndan i mﬁr} 1,SQI,%f%hiadi@hgs_phﬁt@ﬁﬁzgedisﬂﬁ&]}lﬂﬁlﬁbﬁgzmﬁgrf?nRNHR6 ﬁiéljf tyfiilizicnotS R%O

rogen ram W t. : - = - ro = =

T h o Rep e BRI A B A RA R ol LN Rasing it SEeingD G ety
NRAR14 by t(®ateeii. with BrCN and NaOEt in EtOH NR 0SO2R3 from NHR10 by
t t t with SOPR3 heating } r.idine; . N S from . NR1OC( O R6
by o1 oat rent w R Eg e igeh fe PGS ME ZroES Brshy R 18

1, 3, 2, 4- di t bihadgphpseheimposnds df-kirswld ((He](V) MRIBSOROCFSinterom vkREbW t h
e ; . ; . ; o
et 1 ned”) n R P Staifid RS QURCESF e Boherlb) oifop iflbonirs B sIRAp00E A5
subst i t uent ogthe padkydniermedigly foreX ipeprapoids apEowtule divp sunesare oxidigedul a (1)
to (V) whi chnd@iyplhed vyt £aeapéemtREpile togﬁm@ﬂiey'ﬁﬂa peddRes ok @aRNTAes for
this functi analf0LoHeL WIREGRIYESiSY 02 hadGlbaRudE € _1 o alkyl it can be

converted to the corresponding C1.1¢ alkyIN3 derivative by reacting with a suitable
25 azide salt, and thereafter if desired can be reduced to the corresponding
C1-10alkyINHy compound, which in turn can be reacted with R75(0)2X wherein X
is halo (e.g., chloro) to yield the corresponding C1.10alkyINHS(0)2R7 compound.
Alternatively wherein the moiety is a halo-substituted C1.1¢-alkyl it can be
reacted with an amine RqR 14NH to yield the corresponding C1.1¢-alkylINR4R 14
30  compound, or can be reacted with an alkali metal salt of R7SH to yield the
corresponding C1.10alkylSR7 compound.

Suitable protecting groups for use with hydroxyl groups and nitrogen groups
are well known in the art and described in many references, for instance, Protecting
Groups in Organic Synthesis, Greene T W, Wiley-Interscience, New York, 1981.

35 Suitable examples of hydroxyl protecting groups include silyl ethers, such as t-
butyldimethyl or t-butyldiphenyl, and alkyl ethers, such as methyl connected by an
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of the S-alkyl intermediate for X in conpounds of Formula (1V) which are
oxi di zed and displaced by a suitable nucleophile to yield other final
products fuel a (1V).  Also for exanple, wherein a rTDIIQj‘.TyUdi()@O@“QaI 0
substituted C1-10 alkyl it can be converted to the corresponding Cl-1

al kyl N3 derivative by reacting wwth a suitable 25 azide salt, and

t hereafter iilkjdeﬁmmeﬂvaam)lbhnke(mmwzonl t he correspondi ng Cl1-10al kyl NH2

conmpound, which in turn ca R7S(0) 2X .wher is hal o
G oroy e PR gd BEftmtmall Reonatin pFarofsR 2 thpound
Al ternativeind (i)ao €Va) mheberobingd iiss kitowrainansarbfor etansd b iredtineat Rykeoft can

De o1 Sact e ARSI AN Fanypelehd he, corRgoRRAL N9 C

1- 10- al kyl NI ound, an dl kali netal salt
of RASH1o0 yield the correspondl ng CSchane kyl SR7 conpound. Suitable

protecting grOtE'sor use W|th hyd} oxyl groups and ni tyogen @roups are

wel | known in thelart an89€8Er bed_ many references or_A nstance,
Protecting Go O ganicsSynt hdsi s Gee ARFT W eyl ntjer sgi ence,
New York, 1981 |tx>ébl e exanp rré dr 02<)§J>o| rotecti ups' i ncl ude
silyl ethers,"Such as St- butyl di mét hyl" or t but yl d| phen$, “dhd &l ky!
ethers, such as net hyl connected by aR -32 WD 01/ 64679 PCT? US01/ 06688

al kyl chain of variable link, (CRLOR20)n Pharnaceutically acid addition
salts of conpounds of Forrrula () to (V), and (la) to (Va) may be obtai ned
in knowmn manner, for exanple by treatnment thereof wth an appropriate
anmount of acid FB3HHzt he presencegof a Slﬂif’%be sol vent . Scheme 1 OHO0 d d
POCI 3/ DVF N/ TRHEPO N 1Ny HCI WHOIN X1 AN S/ 2. SOC12 G
N~S/X1 123 R3NH2 O Pd( a Et OF EP%0 N Y- RD yB(OH) 2 N-\

di oxane, H20 R3 X NN g Na cok Ry~ BXIoCH N

N
4
Y-R,
COCl,, pyridine, N
LAH, dioxane NH, Y-R, toluene N l N
o %‘l\ A
Or——> NN —_— (o] I’il N ?
CDI, THF, A
CoCl,, NaBH, R3._ I /)\ /X1 R3 7 X1
N N S

6 1. oxone or H,,
MCPBA Raney Ni

Y-R, 2. R2XH, base
Y-R,
N | SN

N SN

Ay I AL

07~ N7 N
8 X=0,N,S,C Fl13 9
In Schemes I and II herein, X1 is a C 1.1() alkyl, aryl, or heteroaryl group,
and Y-R1 is as defined for Formula (IV) compounds.

10 Commercially available 4,6-dihydroxy-2-methylmercaptopyrimidine (1)
(which can also be prepared by the literature methods and utilized as described
below, with S-alkyl other than S-methyl or S-aryl) was converted to the nitrile (3) by
the literature procedure [see Santilli, et al., J. Heterocycl. Chem. 1971, 8, 445-453]
(Scheme 1). Compound 3 reacts with one equivalent of amine by procedures
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CCC121 pyridine, LAH dioxane NHe:5:~ Y-Rl toluene or NN/ \\ / ors NOI
N Cod2, NaBHa R3 /X1 CDI, THF, AR3 7 X1 ~NNSHG®6 1. oxone or H21
MCPBA Rangyy MMies679- RL 2. R2XH base Y-RL N1 \N% NN OfgceiNd3o&asOi N
8 X=0 N S CR391In Schenes | and Il herein, X1 is a Cl 10 al kyl
aryl, or heteroaryl group, and Y-Rl is as defined for Formula (1V)

Cor’rpou nds. lfhalcppuetcchadd desatsdd fabtetated compounds, to afford the 2-

6- di hyd d
by the |1t or Sy BRI AUAGR: R h B  crbWEE ABSE TP PR P
ot her than S HedfgslAngr 199%14Y03-1WRY. converted to the nitrile (3) by the
literature pr oce@hg §uiu‘k??ea§ﬁ‘&{ bM{vath%}yl%romc]acﬁﬁs‘-‘r’ﬁg)&gﬁlamﬁ%étﬁlystl971 8,

445-453] (Schene 1), npound react one equi v am ne by

procedur®s Su8 awmké@@mﬂe@ﬂs@m@e@em@r@r% GEOCF%dStlﬁ 88ed tescri bed for
related Cor@ﬂﬂélléiﬁ yidl@. Aﬂtfaﬁfadvél? ethe bi-aryl coupling reaction of (4) can be 2g;rformed

nmet hyl sul f a hI or o E}e
fai]ﬁc of 4

ngz m no rimdine-5 carbonltrlh%g_
Mooyt o1 uauRingsan | P o AR B, RIS IPPDSTEPE: & RO
with aryl bmagemtgkmwmlm afford i-aryp atos s dbuphing i@l st[See ﬁ;reumhpla§plberg,

Letraxt st L PRAmGANRPIL D hAk Skl GRDXSE: RoRERESed 0r gRoc ! ©

excel lent yi'e t er nat tou on ot (4) can be
per f or méd dﬁommr@mabﬁlshéﬁechamdwmhg@@@@ﬁl nmle@*@aﬁﬂﬁpp@lmdorganotl n, or

ot her or ga“%ﬂﬁ% fbid £o Uﬁﬁ@ﬁ%ﬁ@%ﬁ% A d@%? Eislgﬁarciﬂen%%ﬁé cIHBHRL {9

products [Se exa em ca
Scandi navi a41938p P‘@QLb@B‘]V“hé%l%ﬁ@#énigeéfrupﬁ@‘ﬂfﬁl%ﬁi &iebigs A 1%ay al so be
achi eved W 11030110598£0, Brakgoitidoprildstor related aminations see US patent

SREHTORES O W £ T LRI A A N

1703-1705] dlpyfmidin-2abdegl(7nare ipeapateid bysreduction of the nitriles (5) preferably with a
hydride reducing agent, such as lithium aluminum hydride or NaB,H, preferably in
an ethereal solvent, such as THF, Et,O, glyme or dioxane to produce the di-amine
(6). In cases where functionality is incompatible with the more reactive hydride
reducing agents, alternative, selective, reduction meihods for the nitriles include

20  samarium di-iodide in H,PO,, Raney Ni catalyzed hydrogenation, or sodium
borohydride-cobaltous chloride. The resulting diamines 6 can be cyclized to (7)
with carbonyldiimidazole or a mixed anhydride such as ethyl chloroformate, or for
less reactive diamines, with phosgene or triphosgene and a suitable tertiary amine
base at temperatures between -78° and 100°C.

25 Oxidation of the sulfides (7) with an oxidant such as one or two equivalents
of meta-chloroperoxybenzoic acid or Oxone® affords either the sulfoxides or
sulfones. Oxidation of the sulfides to sulfones can also be effected by -OsO, and
catalytic tertiary amine N-oxide. Other methods for sulfide oxidation include the
use of hydrogen peroxide, other peracids, oxygen, ozone, organic peroxides,

30  potassium and zinc permanganate, potassium persulfate, and sodium hypochlorite.

Both 2-pyrimidininyl sulfones and sulfoxides related to compounds of Formula
(V) wherein X is SO-alkyl or SO,-alkyl have been reported in the literature to be
displaced by a wide variety of nucleophiles. Thus the analogs of Formula (IV)
compounds wherein X is an alkyl sulfone or sulfoxide may be displaced by primary and

35  secondary alkylamines without additional base catalysis, preferably in a polar aprotic
solvent, such as but not limited to, N-methyl pyrrolidin-2-one (NMP), and at varying
temperatures depending upon the nucleophilicity of the amine. For instance
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The 7-net hyl sufanyl -1, 5-di substituted-3, 4-di hydro-| H pyrimdo[4,5 15

d] pyri mdin-2-ones (7) are prepared by reduction of the nitriles (5)
preferabl onildle® hydride reducing agent, such as |ithi urpaluiphoseas hydri de
or NaBlH7 preferably in an ethereal solvent, such as THF, Et20, glynme or
di oxane to produce the di-amne (6). In cases where functionality is

i nconpat i bl edigplhdenidne ofmbeaulfercst analogy df Fotenula @¥)comgoagntith al ternative,

sel ective. T SRR TR oL 0 B8 ALK 65, SASUHAS, RO ARRLL Rl 0o de

in H3PO4, Ranhe cat aI rogenati on,
bor ohydr i deS@blﬁaﬂtﬁﬂwdmﬂYmtm)MMﬂbm mqmg?S@ﬂ@lmedé@nﬁer@@meedcycl ized to

(7) wth Cé:w[t@&ﬂ:ﬁ' ?Adu%h%é@'(ﬁmﬂ saab'E)"hf(ﬁSZL aﬁﬁ%&'&t'adﬁl ﬁdﬁﬁ%a@ﬁoﬁhﬂ% The

chl or of or mat e |'ess reactive di am nes, g@os ene or triphosgene
and a suita @fl{ié‘iﬁ\‘y %Wbea‘#ﬁﬂécedb’é'élés%mﬂ@%ﬂ&fﬂéﬁee§f ERREEHAIINGS #nd 100C.

25 xi flat It oale@z;ted i@teﬁp%wtﬁﬂegl%%n{eﬁheméqhuﬁ@ i@i&hé’cﬁﬂtof&h@ﬁkyﬁ& m&?f lagrﬁ@e .
equi val ents .of ne or.oper.ox zoi ¢ e af fords either
tﬂe sul f oxi Efégna?wngﬁf"ih&ﬁblgpde’éﬁi %‘é}tﬂﬁﬁuﬁfﬁ? h%se %@E 15752‘1915]10?0 &s can al so
be ef f ect edstifox@hakugs of Fatraily (IV) coapoinadsymaybeweadipdisplacediyiealumeninds

for sulfi desa?é'o??nt}}l ap hét laﬂﬂ%nm?e% as ?e‘%ucﬁ]fsls)h &/egéﬂ%%rIn%"r Oﬁenq%’t rgﬁlr e(rw O

per aci ds, ozone, organi c pe OXI ot assi ki and z1 nc
per manga(hat %932dt3ﬂ)5155| um persul fate, and sodi um hypochl orite. Both

2-pyrim di ni nyl EHJe(x@é’ee&lPdh@ a%H 'sﬁl%{ g@iin Ec?s%ﬁ”ﬁﬁlgtxﬂaf%% s »%ft}ha’gﬁ}f mul a

(I'V) wherein X is al’k nre orte Int
literature t)’bh%%foalb! 1 gyl X]éhl Ofé‘W d’éaWéPF Betgrogryl glsehspkpy lastancehys t he

anﬂ ogsdof E[sw@gsloa Ivlc\e{htanﬁﬁ ﬂﬁfé§ aé/\lh@l)f—‘éadbgﬁétubﬁts@ﬁh dafsplsdeivane or hout
sul f oxi de an SEeco nes wthou
addi ti onal ‘éjé She gm n%it%}/“?tﬁ’ cly 158§ 1P a‘ﬁiﬂ"b‘{q i Pl%’ﬂﬂx\} such as
but not 13 rmmcéebpthdes mayrbb lygherpigd froli e alcaholne p@éiﬂd?)wlt}amdnmble\lﬁmeysmg

t enper ature I Farr«jnst ance
o0 01/ en e SRS Al HER bRy RHE BTl Bk bl O AL I%anéldégs of
Formula (1V) conmpbuitarly vaylhﬁufbnﬂaﬁnkfbmrd@tedltﬂ (NVPnayolercdisplaged v@ith i n.

about 65 mbirﬁo@nﬁ@&ﬁ)hﬁ]b@ﬂﬁheag a%ﬁ‘of‘@lk?PGﬁgﬁa?d reagents or related
Tri s(hydr oxynet hyl ) am nopet hane re ulfes el evated tenperatures and

ext ended r eSEEPYRCRligRICh 8¢ er22BQ | lﬂwauﬁmcaém%&owo&heae PACHNS MYkt | on
tine). ihe s&nécdségmequmytraﬁlsﬁ@nb@talcaﬁlﬁ;s@dcmg With PasriNikhed sar yl am ne, or

het | t t t f ti f
he aryl o DHETGFREPUTAREIE 2 BRI B b4 SOAT Uy BRaR Bt her
sui t abl e basmctivateOBdates,rordiddrdadyolnc Ctoneleoghiles ewdidas Janmtm'tysudxafzo}éor mula (1V)
conpounds n?ﬁio}? gr tﬁé‘géﬂdatﬂﬂnscﬁl tﬁ‘é:grgscr | t@ 1\?}}'8? &Hg? su?t%lre%afg inARb 2195

het er oar yl as “previ ousl terature (WO 10

9932121). Lhaéemp@éents(mer @héxme&h%%@@ Bk 1982, 46%72(49?)5 )m&9r gEnge pl aced
Wth arys  efalS8teF(DA ompdundd WibrefnX ¥ & Akylauki¥he Sy 86 WispRted'@ltBHIRAT V!

al cohol's. Fglgmrll g i-?nethyl imidazole, generated by treatment of 1-methyl imidazole with n-
butyl lithium in a solvent such as THF at temperatures of about -70°, to afford the C-
alkylated product substituted on the imidazole C-2.

The 3,4-Dihydro-1H-pyrimido[4,5-d]pyrimidin-2-ones, unsubstituted at the 7
30  position (9) (Scheme 1) can be obtained by Raney Ni hydrogenolysis of the SMe
compound (7) as well as by direct synthesis from the analog of 1 (in Scheme 1)
which lacks the S alkyl substituent.
The oxidized series of analogs of Formula (IVa) compounds may be
prepared from 5 by partial reduction of the nitrile with a suitable hydride reducing
35  agent such as diisobutylaluminum hydride, preferably at low temperature, and
avoiding hydrolytic conditions, to afford the imine (Scheme 2). Cyclization of the
imine with phosgene or a less reactive equivalent of phosgene such as
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anal ogs of 1V containing sulfones as the X substituents may be displ aced
with sodium al koxide in the alcohol or alternatively reactive al koxi de or
phenoxi deywgyR4eloeophi | es may be generated fromthe al cohglogsopb&Re! W th
a suitable base such as NaH or sodiumbis-trinethylsilyl amde in a polar
aprotic solvent such as DVMSO. Simlarly 2-pyrimdinyl sulfones related to
(1'V) may be ditsqiytiggidutdldaitadbon (Sehehed)hi | es such as aryl or al kyl
Gignard reagents or related organonetalics such as organo |ithium zinc,
tin or boron. These reactions may, in 20 sonme cases, require transition
metal catalysis such as with Pd or Ni dwheimg s. Displacenent of rel ated
2-pyrimdine sulfones wth.ggyani de, malonate anions, unact{¥ated enol ates,

or heterocyclic C nulkeophiles such as 1inethyli m'dazoNI on, by the
generation of the ani on™ th NaH o7t ler\ uitable base if THe al so has

precedent (see for exanpke_ har ulLl,. 1987, “)sg For exanple
25 anal ogs of (1V) con’if)ourﬂ:ls \ﬁ/ner ein “|’X i 8 arrlS al kyl sul f%ne may lbe di spl aced
with the anion of 1-ngthyl i M dazol &3 generated by treatment df 1-met hyl

i mdazole with n- butyl li®% hiumin a solvent such as THE t enper at ures of
about -70, to af Sabstitition aCthedl posltidnast the ddudihydroHist-pyrithiid[Hf- t he 1 m dazol e
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5 by partial reduction of the nitrilgchnid3.a suitabl e hydride reducing 35
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Cyclization of H
phosgene such af N5
affords |l a (Sche

2) . Schgite "Oo- Rio” NvY-R N NS N
NS O N R3X R3 X R3X 5 1ab Substit ) | of the
3,4-di hydro-1 H pyrimdo[4,5- d]pyrimdin-2-onés with aryl substitgents is

Na2C03

al so readily achieved by preform ng the 2;aryl{pyrimdines as depicted in
. RNt
Schene 3 bel ow. Wil e the stheme dicepeays . PA(PPh3)4
1. H2NOH Hal Z |N - IN m
—_— R3 Ary 2
2. 50CI2 o Xy Sy dioxane, H20
H
R

R
N\\ COCI2, pyridine,
= |N LAH, dioxane NH, Ri toluene
or
R3\N N 0r______> NN —
H R CoCl2, NaBH4  pq | P CDI, THF, A
~
N N
H R

10

Another aspect of the present invention are the intermediate compounds of
Formula (A):
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and X as an aryl noiety, it is merely for respresentati on purposes herein.
Schene 3. OHO C NH POCI3/DW R CH(CO2Et)2 / N H/ N NH 2 NaOwe, MeOH HO
NI \R Cwdissbe! R C N C Pd(PPh3)4 N\ EtOH Et20 N )ptr/dsor o HCl N
Aryl6(OH)2 \ 2. SOCI2 R3111 G N H NI\ dioxane, HO Na2CO3 R R Rl N
COC12, pyridine, N LAH, dioxane NH2 Rl taoluene or RN Nor_~ N HR Cod 2,
NaBH4 CDI, THF, A RB\H N1 \ RRL N2 ™M NI \ R3/ R 10 Another
aspect of the present invention are lfhe ilnternedi ate conpounds of Formula

(A): -36 WO 01/64679 PCT/ US01/ 06688 |2 NI, X1 R31111 NN S
X
R3 Z 1
Y N s’
H (A)

wherein Y-R1 and R3 are as defined herein for Formula (IV); and X1isaC .19
alkyl, aryl or heteroaryl moiety. Preferably X is a C1-10 alkyl, more preferably a

methyl or propyl.
5 Another aspect of the present invention are the intermediate compounds of
Formula (C):
q Y-R,
N
N
~ lN
\N NT s
©

wherein Y-R1 and R3 are as defined herein for Formula (IV); and X1isa C .19
alkyl, aryl or heteroaryl moiety. Preferably X1 is a C1-10 alkyl, more preferably a

10  methyl or propyl.

METHODS OF TREATMENT
The compounds of Formula (I) to (V) and (Ia) to (Va) or a pharmaceutically

acceptable salt thereof can be used in the manufacture of a medicament for the
15  prophylactic or therapeutic treatment of any disease state in a human, or other
mammal, which is exacerbated or caused by excessive or unregulated cytokine
production by such mammal’s cell, such as but not limited to monocytes and/or
macrophages; or by the exacerbation or excessive or unregulated production of the
CSBP protein.
20 For purposes herein, compounds of Formula (I) to (V) and (Ia) to (Va) will
all be referred to as compounds of Formula (I) unless otherwise indicated.
Compounds of Formula (I) are capable of inhibiting proinflammatory
cytokines, such as IL-1, IL-6, IL-8, and TNF and are therefore of use in therapy.
IL-1, IL-6, IL-8 and TNF affect a wide variety of cells and tissues and these
25  cytokines, as well as other leukocyte-derived cytokines, are important and critical
inflammatory mediators of a wide variety of disease states and conditions. The
inhibition of these pro-inflammatory cytokines is of benefit in controlling, reducing
and alleviating many of these disease states.
Accordingly, the present invention provides a method of treating a cytokine-
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H (A wherein Y-RL and R3 are as defined herein for Formula (1V); and X1
is a C1-10 alkyl, aryl or heteroaryl noiety. Preferably X1 is a Cl1-10

al kyl, moug) AlgéRrably a methyl or propyl. 5 Another aquQtT/@gmﬁ)g@spresent
i nvention are the internediate conpounds of Formula (O): R3~ A

S/XI NNH(C wherein Y-RlL and R3 are as defi ned hereln for Forrrula

(Iv); and Xlrlnﬁdﬁatad QistaskOvhiah k¥ nwsxaﬂmmlstbﬂﬁ@moaﬂfydtlvamymme-ﬂreef&ﬁﬁgabI y X1
is a Cl-10 a

r ef th T
REATVENT Trest oE Bk 8?11“‘2%‘?‘?85%3?3((%“ PiptselioRl ottt Rt
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t her ef ot® ofriticsinflantniveopyediatots-df,a Wwide @ar1¢tyo8 daagke FNFesainfleonditiomd. de
vari ety of er
eukocyt o dBp eSS CORPLEDR et lIEPeatip RS bf PORRuIRTD This sBRoBTE]
medi at or s omheblwru@y VaK- %mamﬂeﬂa@émnarg p&eweawdlabdﬁm assopigted witle

i nhi bition ﬁlftnﬁmﬁxsgf @OX-l ﬂ{ekaﬁrlﬁmaftm cp\f&sQJsgla@cﬁng Sss@tia ek tdprdtéetive
control li ng, red | .and al l'evi atln many of ese d| eas states.
Accor di ngl y*fa% “ﬁoﬁ\Péﬁl?‘iSBHr%Wg]ﬂ“é‘é%O rﬂi‘{]‘i‘fS’& 5P ]Pffné‘f tihg a
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N T N s
Fornmul a (1) paneuckpabi the @¢ns1trmt1m of pajn ravdptorshbeedema. This aspect of pain

management therefore includes treatment of neuromuscular pain, headache, cancer

pain, and arthritis pain. Compounds of Formula (I) or a pharmaceutically acceptable

20  salt thereof, are of use in the prophylaxis or therapy in a human, or other mammal,

by inhibition of the synthesis of the COX-2 enzyme.

Accordingly, the present invention provides a method of inhibiting the
synthesis of COX-2 which comprises administering an effective amount of a
compound of Formula (I) or a pharmaceutically acceptable salt thereof. The present

25  invention also provides for a method of prophylaxis treatment in a human, or other
mammal, by inhibition of the synthesis of the COX-2 enzyme.

In particular, compounds of Formula (I) or a pharmaceutically acceptable salt
thereof are of use in the prophylaxis or therapy of any disease state in a human, or
other mammal, which is exacerbated by or caused by excessive or unregulated IL-1,

30 IL-6, IL-8 or TNF production by such mammal’s cell, such as, but not limited to,
monocytes and/or macrophages.

Accordingly, in another aspect, this invention relates to a method of
inhibiting the production of IL.-1 in a mammal in need thereof which comprises
administering to said mammal an effective amount of a compound of Formula (I) or

35  apharmaceutically acceptable salt thereof.

There are many disease states in which excessive or unregulated IL-1

production is implicated in exacerbating and/or causing the disease. These include
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proi nfl ammatory proteins, such as COX-2, also referred to by many ot her
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t herapy of any diseas
exacer bat edObwmrbcfamg@uumber@f@i@@gsesenqhidlnmrl@gmlaml@drtmus, rhegmataid 6, |L-8 or

TNF product klﬂﬁhdpﬁtlss %%oml gSut§ Bithriti SHEDERS: artHHhc BMditidd Ee%glstéé tic
nonocyt es agt('jogg macr ophages. Actordingly, in ot er aspe
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i nvention r eDdPEPRIE ShorkEFAmMmegathig SEPET e ARk SHa queo?’ﬁ“@f IL-1in a

manmal o n&eglritb@rcﬁaiesw@ymom@ rahMrﬁepulnﬁﬁhmyrmﬁmhmngymeS@I addeRsaR] an
effective a rmaceﬁtlcally

Secont abl o BBty P pr R tiRasS swefiimpolinbid Sediiods BORE HRFBHOL st ve
or unregul atiseasks, stch prasthppoiosss, ¢adiagirtio ane denahrepridgsohayimggafids.or

causi ng they gét?@a.%ﬁ@n aﬁBg&ﬁ xlgjéeﬁéiﬁfelfegeﬁﬁld%ﬁﬁg{aéﬁg ® 15{;125{181?%&%688

rheumatoid arthritis, teo henor r hagi c

stroke, neUHBERZy b indecsians ishiding W?Phaélilﬁ Greludingdioindaeed ferayor t oxi c

shock syfdr e&fBbral malaria, meningitis, ischemic and hemorrhagic stroke, cachexia secondary
to infection or malignancy, cachexia secondary to acquired immune deficiency
syndrome (AIDS), AIDS, ARC (AIDS related complex), keloid formation, scar
tissue formation, inflammatory bowel disease, Crohn's disease, ulcerative colitis and
pyresis.

30 Compounds of Formula (I) are also useful in the treatment of viral infections,
where such viruses are sensitive to upregulation by TNF or will elicit TNF
production in vivo. The viruses contemplated for treatment herein are those that
produce TNF as a result of infection, or those which are sensitive to inhibition, such
as by decreased replication, directly or indirectly, by the TNF inhibiting-compounds

35 of Formula (1). Such viruses include, but are not limited to HIV-1, HIV-2 and
HIV-3, Cytomegalovirus (CMV), Influenza, adenovirus and the Herpes group of
viruses, such as but not limited to, Herpes Zoster and Herpes Simplex. Accordingly,
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i nfecti oh onotrtwlcesgana]ryczydlrecadﬁﬂmmvses:mwdhry to acqw red i mmune deficiency

syndrone (Al DS I tion, scar
t|y$sue fo§ mat i z)nCAhﬁﬁPammt or ago%%%?g%ggg&dgé)dﬁsohﬁ gﬁg’é%g%gaul cerative
colitis andVgiprieay steatngmt Qiamp@méss other then i hwmans) inapesdof snhibien of TNF t he

treat ”Fnt Of)rdd'uE@én IR GlddRARS) disedB&Y fBr BbheN, fHesRRuRERlyRNSI Live to
upregul atio

TNF or wll eli productjon in viv The, vi.ruses
cont enpl at earwéy apticall s &C#dgﬂgse@wo%e% gt as Hrosg aefsg REveakUtdn esul t
of i nfeqgti opartiotilai Mioslenfobiics. @X&m@&@%f buchevitudes 1ﬂhllubd: tbuOﬁIr,e mulithite@$o,by
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o B T ng. SRR fhift fiREas eaRine bt &R ot bl Sapbc aptbrits yirogy ¢ oy
limted to MsWa YiruslovaRedindrus ldr rﬁt®v1r@tnc5¢r@g>a$ csuch aﬁsbt(t(ﬁmﬁ)lnntbdntd fiebne a,

adenovi rus apd L AR AIRLEE §1rwr[g1*gg(q;0‘11n\éllﬁ]y 5@,\%%901/ g@%%l imted to,

Her pes Zoster and Herpes Si ccord
PCT/ US01/ 06888unedefigiengy vises orpihardptrovirg @f?(ﬁ\%ﬁtl on relates to a nethod of

treatingsa mameirhatbhp&iRld of Formula (I) may also be used topically in the treatment or
prophylaxis of topical disease states mediated by or exacerbated by excessive

cytokine production, such as by IL-1 or TNF respectively, such as inflamed joints,
eczema, psoriasis and other inflammatory skin conditions such as sunburn;
inflammatory eye conditions including conjunctivitis; pyresis, pain and other

30 conditions associated with inflammation. Periodontal disease has also been
implemented in cytokine production, both topically and systemically. Hence use of
compounds of Formula (I) to control the inflammation associated with cytokine
production in such peroral diseases such as gingivitis and periodontitis is another
aspect of the present invention.

35 Compounds of Formula (I) have also been shown to inhibit the production of
IL-8 (Interleukin-8, NAP). Accordingly, in a further aspect, this invention relates to
a method of inhibiting the production of IL-8 in a mammal in need thereof which
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use of 2¢0NPOTNHNRINARDORE basal leyelt th ERME tksileh & Whichanmgii enmagseci at ed
w th cytoki cti on i n,such peroral diseases such as gingivitis and

! . ?E]F roduc % . !
peri odont i t A 807 SSBEEVHE S PIRICEY- of the present invention. 35 Conpounds of
Formul a (1) haveTh¢ dochreenthahtmmeomponmisidfiformhle (Prapelinhibitons afcytdking,

(I nterleuki gbe@tﬁcwy_, 1Aﬁfgrﬁb§'?+&'n TNFrls Base él&jgl? fhe%?f%?l%toE t}&moﬁlﬂoﬂ}{&ry}f on. in

relates to ‘a i nh 8 ron o
need t her eoFoigmiles{I) apthpprolctas g thP@IﬂUﬁ@'ﬁ/ ad@@F in in vitro assays which

25  are described herein.
As used herein, the term "inhibiting the production of IL-1 (IL-6, IL-8 or
TNF)" refers to:
a) a decrease of excessive in vivo levels of the cytokine (IL-1, IL-6, IL-8 or
TNF) in a human to normal or sub-normal levels by inhibition of the in release of the
30  cytokine by all cells, including but not limited to monocytes or macrophages;
b) a down regulation, at the genomic level, of excessive in vivo levels of the
cytokine (IL-1, IL-6, IL-8 or TNF) in a human to normal or sub-normal levels;
¢) a down regulation, by inhibition of the direct synthesis of the cytokine (IL-
1, IL-6, IL-8 or TNF) as a postranslational event; or
35 d) a down regulation, at the translational level, of excessive in vivo le§els of
the cytokine (IL-1, IL-6, IL-8 or TNF) in a human to normal or sub-normal levels.
As used herein, the term "TNF mediated disease or disease state" refers to
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event; or 3&adprbateddwnor agsddhy, @Rcessive bhenregdnst ayiokinelprédweadbn. of excessive
|nV|voIeveIso ANeY'q - = 6. - " ] to
normal or sub- noff“ﬁg%&fhee\%é Sé.ﬁe%itso %dseeréfeﬁjg!rtg?ﬁ th{z Rgra? % rlﬁm%mﬁ%rﬁgc? ?at ed’
di sease or Hirgsaiehes trgatarent of @ HEViinfected human" is a cytokine which is implicated in

25  (a) the initiation and/or maintenance of T cell activation and/or activated T cell-

mediated HIV gene expression and/or replication and/or (b) any cytokine-mediated
disease associated problem such as cachexia or muscle degeneration.
As TNF-8 (also known as lymphotoxin) has close structural homology with
TNF-o. (also known as cachectin) and since each induces similar biologic responses
30  and binds to the same cellular receptor, both TNF-o. and TNF-8 are inhibited by the
compounds of the present invention and thus are herein referred to collectively as
"TNF" unless specifically delineated otherwise.
A member of the MAP kinase family, alternatively termed CSBP, p38, or
RK, has been identified independently by several laboratories. Activation of this
35  novel protein kinase via dual phosphorylation has been observed in different cell
systems upon stimulation by a wide spectrum of stimuli, such as physicochemical
stress and treatment with lipopolysaccharide or proinflammatory cytokines such as
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WO 01/ 64679 PCT/ US01/ 06688 any and all disease states in which TNF plays a
role, either by production of TNF itself, or by TNF causi ng anot her

nmonoki ne @ AR4ERl eased, such as but not limted to IL-1,pddgHiRéessl-8 A
di sease state in which, for instance, IL-1 is a major conponent, and whose
production or action, is exacerbated or secreted in response to 5 TNF,

woul d t her ef tegleiinconsi waie decodls fRase The ayteﬁlnﬁ%sghmémbmh'ﬁhﬁrs BA$ used

herein, th t oki f
affects the PEREEPENETROF b ol oo AMELTS Rnl SRt Sheedin
i nt er act i onsndolestiwinhgatorsol GSBB/@3BMK|hmasa autivaym@heseyintubitére apt afpad et i ¢

by q
| yrohoki nes. e WRSigRy palihy BvORknchlin' Bl R RIRALE BT,
nmonoki ned i sP@’@ﬁgﬂalﬁPf)Fh? Esbfimsd deélnasvetfwmbtryrséuqmwymrb@t ed by a

nmononucl ear I‘ég’érlbed%lﬁia a@ﬁo@oﬂﬁﬁdﬁé aﬁﬂ@'an!t WhgetiodBpy ot her cells
however also roduce nD nes raI | ler cells, fibroblasts,
basophi | s, P]Eb"pﬂ’??llga gWGBtt‘hg}Ois% 156@?? glre ¥ aPte a@?#@ﬁ‘}ﬁt‘gﬁ“ﬂﬁone Marr ow

stromal cel hal,rotrz&majeaﬁiaclaadaénammpytfaﬁoﬁnqu@ tongpitbe\Heas failurdIebakbnes are

Oyt okines | BTG PSR OB R e LRI b S g~ o
| nt er | etki nrefatéd pro6yssed, sy dseanden, tﬁro(mbpsis) gloﬁmmionephlams alatstesacd o - al pha
(TNF-a) and -Iﬂ'é ﬁc ?5%[19%1?1;1@%%%%?05%’3%%1;'3 sdhbratiOn, 96818 Jgésns the term

"cyt oki ne i SUppr eS8 Ve ambunt ers to an
effective aw@mn,ém @PMWUW@@ISF ed- (1) which will cause a 20

decrease in the TRe ¢5BP ihBY¥RbSE Wire sme@ehaylt&%dtlﬁ aMAfHRE oCdnidHbmo@I el

| evel s, v to a patjent hy|axis or tre t of a
di sease st afoéaaﬁﬁ %‘ﬂat{l’gam@g%f‘é’éfﬂt%aﬂ\i‘d{eﬁ?y“ GSagSehyh até‘f?é‘“e%‘i‘?t’%? Yor

unr egul &t edingstisiikiene cpeloohti@ehass intABitetS erdoﬂalef ®iraveal iR wydueldcteitieeder red to
e treatnent of a

in the phra tion of .a

Vot afiaiing Mol BR aBtnaf, TS BelRry wfMissH R fontelbahl S BE R} HRRY 2
initiation suel/in viviesstustiesn dvlost nofable arelits effedtiventss amthervdllagensioduoedt ed T cel |
medi ated H ﬂﬁﬁgn&g@ LR Hh S0 PR &ﬁ&ddcg% mﬂe@ §H6¥ic @f?%]ckarﬂydel In

cyt oki ne-nedi ate | sease assocl ate m SUC as cachexia or nuscle

degener at i oﬂile Iatter viydy ghe s3dye tl%wasa%af ehs ddNBk s el Hed with sywiv prtt ur al

horm: Ogy% Wi f)ﬂbtecﬂibilfﬁ@n( EHdSexkNEHaK a@a@@ﬁ{&@htyn)ma@ df gﬂeﬂﬁﬁlpéﬁﬁﬁbel aslees
similar 1 O

i C r.esponses ds to the sane receptor,
both TN o SabaS BRERE ERess iicDlhig Dotk o oS R I E T e Honk S
i nvent i on acdturdsysteamn.eGhieweldret labf(é%&)dﬁlﬁlmtm%eam Bi{fll496wé,412 'BENEér ellnl ess

i ficall
prglr nia'??vefﬁy(d'?éegﬁp]re%z7t Cg%%tkw §q 3 VW&Q%&%&]Q&%@” bendent |y
by several ¢tbotl2P38} Bednn. A(:tY @é@d @Siqz @964 19517035 novel prot e| n k| nase via
dual phesphoryl athﬂﬁlém%a@@se\ﬂhl‘éf?ﬁ@vé’aﬁfjlnhﬁbrgf)lflzft@ﬁﬁglé @R LorSYRERMRe UPON

stinmulation by a wide spectrum of sti nmul such, a hysi cochem cal stress
and t r eat meFTIGHS PAUIRT RRAYBTIIAZREARS SHd %ﬁliheHPFﬁtWQ Y 8rd mM@g4laki nes such as

degeneration. Other chronic diseases which have an excessive or increased

proliferation-of vasculature are tumor growth and metastasis, atherosclerosis, and
certain arthritic conditions. Therefore CSBP kinase inhibitors will be of utility in
30  the blocking of the angiogenic component of these disease states.

The term "excessive or increased proliferation of vasculature inappropriate
angiogenesis" as used herein includes, but is not limited to, diseases which are
characterized by hemangiomas and ocular diseases.

The term "inappropriate angiogenesis” as used herein includes, but is not

35  limited to, diseases which are characterized by vesicle proliferation with
accompanying tissue proliferation, such as occurs in cancer, metastasis, arthritis and
atherosclerosis.
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-42 WO 01/ 64679 PCT/ USO1/ 06688 interleukin-1 and tunor necrosis factor.
The cytokine biosynthesis inhibitors, of the present invention, conpounds
of Formul gddi)ssb@ve been determ ned to be potent and sel eq{f Owgusgn tors
of CSBP/ p38/ RK ki nase activity. These inhibitors are of ai I n determ ning
t he signaling pathways involvenent in inflanmatory responses. In 5

parti cul ar, for t Aeotherr apedt bfithegprebehi inverition is a grelodtofaradng the@dmpadthway can

be. presor! bedh b NEuaS ARl LhRARRLYIAERIATAAS LR GHLPEhAR, P oduct fon

in macrophages tion ose gases alrea reat ment of
stroke, netRtEOViEes, cotenayiras ifhtbnrzemians, papmifugedaonrisnjespiyatory sigessial ve

heart fail uyigss, 6PARABYYus ifaliinladl in RYREREreBf @Efch@ﬂetﬁcﬁm rf§ gery, chronic
renal failure,. ang |ogene5| s & 10 rel ated processes, such as cancer,

t hr ombos] s, 2dMigiTinEdA spAhImag an g iggiBrccun RRgoL peRSPEABiRNBIel |'s, mul tiple
scl erosi s, nuscl gné@eeRGE@LS Gt pre®atiiRentRHAE b @%dtod of3kHalNg, ncladid
conjunctiviti shﬁre a%s i ncl.u d The CSBP inphibitors V\%tr fg)tihbslgquent |y
tested in aPRAMH&FS of Milenss indsgd pocumpeia fhe puma fpaed hgreo ity. Model
syst ens wermethodsemptibastadnenisterief &t saiéhymaiban efetive timvent af 20yBERPRYgenase

i nhibitors jJ ﬂb‘i’tro?er to reveal the unique activities of cytokine

suppressi ve agents. The inhibitors exhibited significant activity in many
such inllivo st ubhepresau sgrvenvomplberedates fotthe viefaddhd GERBSSikinaste

col | agen- i ndyasdr fcﬁ'rthé‘frééthlénm{iﬁldﬁg‘& igﬁ'}hhﬂk tdf%ﬁlé?ﬁma_t'i\'ﬁl :R’éé’éi'é:t@&kv?ﬂﬁ dn the

endot oxi ¢ shock nodel he the reduction in plasm | evel
of TNF cor r WradRfgctien ¢f ahpmangmoyyys SR Yy, cﬂﬂ@éten@wwmé% EMEBYEc shock

rel ated nor i@k vikds S@rﬂﬁﬂw@atvlmmwpﬁ@fwﬁs,}arc?uimfus c&rﬁﬁemqtsls
ef fectiveness in_inhj. b|t| bone .resor n in a at f et Ion%ébone or gan
PR i

culture system &R péi sent ip 94 o § %%aﬁ%en 1412;
Badger, 1%t infdction @m@ﬁﬁmaﬁ; wltch Smauﬁedzw thé harGdn rhiviodvians €HRM), ch¢ﬂ994)| n

vitro. Bone, e; I 96,
Tao! S70. peeristpuns ey bt ingRbn yimsl pittinerls M, Bipicliorf6ayuaty! -
conponent avigus, Q& eenowietn. dn PABISVIAS theanyenbion d fecéﬁﬁldﬁ T%S@lé'iOéSbélﬁlc

reti nopat hyinddagionPgit SlacelgQA8ANLAL (iffkcedBPRICh FEATS), @hﬁﬁ%@r@néﬁ?ﬂ@h have an
excessive or, increased proli ferg\tl on of. vascul ature . Wlhtﬂ gr owth and
B~‘hd Sh%hl

met ast asi s, SEPHEP %tELFCé‘r”Sgiﬂénoné‘% 15¢a8¢-tobitiy mEdig, ppg s1pust HiREr ef or e
CSBP ki mas eILl-SI i buhém;&okzmésl mieb®bengticial inytrdafing @ rlﬁ1h6v1bis&ﬁdﬁy egkrfwid, e

angi ogeni ¢ s .sea t he term ".excessiyve or
i ncreased p?sgl I T%era ﬂlng%r 0o vessgg%‘flasteq?retsr?aﬁlgﬁgl{%m Othgr regl%raﬁ evrlleisll s" as used
her ei n i ncl inflestionperusing thecorhingh teld is believed pawds whi ch are characteri zed

by hemangi omas aﬁ@?&g&! *b@"nof@'d%ﬁ’aﬁ%ﬁéresﬁ?h‘%oﬁy% iﬁ&ﬁ@ﬂh@&é& At RirAR Wﬂ& ggenesi s

as used herein inc I S not di seases are
char act er i Ze&as59cigied Methe preendenebaciarishingpation, %@B@ﬁﬁ%gﬁnﬁ@lat §igusifes, or

pl‘O|If€Q33.tl§)f[b,unﬁjﬁ§H‘l as occurs in cancer, netastasis, arthritis and

For use herein treatment may include prophylaxis for use in a treatment
group susceptible to such infections. It may also include reducing the symptoms of,
ameliorating the symptoms of, reducing the severity of, reducing the incidence of, or
any other change in the condition of the patient, which improves the therapeutic

30 outcome.

It should be noted that the treatment herein is not directed to the elimination or
treatment of the viral organism itself but is directed to treatment of the respiratory viral
infection that exacerbates other diseases or symptoms of disease, such as asthma (induced
by such infections), chronic bronchitis, chronic obstructive pulmonary disease, otitis

35 media, and sinusitis.

A preferred virus for treatment herein is the human rhinovirus infection

(HRV) or respiratory syncytial virus (RSV).
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at heroscl erosis. -43 WO 01/ 64679 PCT/US01/ 06688 Anot her aspect of the
present invention is a method of treating the common cold or respiratory

viral infgefjiRgeaused by human rhinovirus (HRV), other eqiqi@hihssss.
coronavirus, influenza virus, parainfluenza virus, respiratory syncyti al

virus, or adenOV|rus in a hunan i n need thereof mhlch met hod conprises 5
adnmi ni ster | ng to Aﬁbtﬂeﬂmp&n ofithegfréseat inventamiis direciéd w tEBERAREL ofhi bi t or .

Anot et aspefihaigl shiE. BLESS ) DMAALAANLE Bl TIRRRTpddRab G | "ol udi ng

pr ophyl axi s 0 uenza In uce n nee reof which
met hod corrpwteleee phetinelicst: eThmqurmosamay teudieestedrio épdtaent ofcthapisway of a

CBSP/ p38 | ﬂllah&dtlﬁﬂ aﬂ)ﬁ Wi @SS BcohB¥S 6 bdRr @sﬁ?at&?l BlRGert udthg vag of the

CSBP/ p38 ki nase it for the treatnent, .incl

prophyl axis, of
nf | amst | offiedient gt ercqibalk a5t Guguoshby SihdRCERonS ) IFHFRINE PIRAFSUS T Us
(HRV), ot heghreit ebgyudtiwe@alm&@f;odi@wsé Llﬁl,tls nhdtlid, UBM BiAuitiE. US, refpiabiriif | uenza

virus, respirato nc virus deno articul ar, the
present i nvER{ %%Xtﬂ%‘yﬁ?%{gtlpep&nluﬂc?%wftp (}1? u]%teg a\‘i‘i“&ﬁ I %’E%miam%ct ion in
a human, whinah aise beasmmtdnlywiﬂlne stuomdary foactanali infesti¢rbiRwh asadthismedént er ovi r us,
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Vi rus, ana rus npartlcular thelnventlonls directed to

respir atl(br y vir aIt is pott@ that tesnilamamadmuey badue toseierangs and gbemokipe such

i nfections) yGle RHthe@xh‘a?Hlm édn%atmncé}{d%’%hé‘r 1988k §tak‘6x%llpa‘é|v@'§ﬁﬁ?a{r3én8“ sease,
otitis media, and Sinusi | e inhibiting 20 I'L-8 or other cytokines

may be bene?lf‘(fi%ffnqoﬁleilﬁb%ﬂll"WE}V@U?% novi rus nmay be known, the use of an

i nhi bi tor of theF&a&ekiefha@@eitﬁfenttItheﬁiﬂcn@leW}grax@tf@eﬁsenﬁ%meraah@fty viral
i nfecti ons causi t he, commo .S belie ed Elgllvel ay:“:‘lhom be not ed
a’

n..col d
that the re89rPIPEaXPs Sa‘}SC?Hﬁ’P%c iSBAR RIPERY QMCHECassoci at ed
with a secordaciyg Hacdyerptehs of)beetiomting siecslymgpsond oft rezdumag |t}aae, swbnimys:iﬂ is, or

25 pneunoni ?eduﬁﬁé tHe ‘ﬁcﬁagﬁ:%ld} @J a%gt ('E:iﬁe?fc h3HR it if B! c%ﬂﬁltu%%? Ak tvﬁ{c use in a

treatment group®susce i ons al’so I nc
r educi ng thénﬁyﬁ%ttbﬁﬁleeﬁpeuu%m%tm)@ﬁatl ng the synptoms of reduci ng the

severity of, redggidige pAin \Agé?;hﬂzﬁﬂﬁ@f&fwh&ﬁ thl@ﬁiéy%lﬂ»%phﬁﬁﬁeﬂ%/ Béﬂeﬁ&lﬁl
condi tion of the?ﬁatl ent roves the therapeu outcone. It

shoul d be neRWdbe Fsgmemwhe Fusingly iph a%%?replﬁﬁ indhe, equrg vféE%léeu%e p§gn the

el i m nate onmdlitary keBbyEINiliaak 1ﬁherti\mer@dpo§urgan| smitself but is directed to
treatnent of the res rat Olg i nf ect R&nﬁt ex cer.ba ot her

di seases or synptABI%) f 4P ur%Ilf(?Hseﬁssuﬁ Xr%‘ii‘ﬁée%at“ Slsé'lﬂtéh
i nfections) prOdhcrte,rﬂyuthbtlonmmrtal $hemi¢|aliyltrcato<baatnm¢mamlam broatemay pddeetase,

otitis 35 Meghds ofNHd$h§YSthéStossil fuels, may be treated within the scope of this
invention. Suitably, the treatment including prophylaxis is related to cigarette smoke
25  or synthetic/composites, such as occur in fires associated with buring buildings or
homes.

Another aspect of the present invention relates to the use of a CSBP/p38
kinase inhibitor for the treatment, including prophylaxis, of the hypertussive activity
associated withwith resulting airway inflammation and/or cough in a mammal in

30  need thereof.

The present invention also relates to use of a CSBP/p38 kinase inhibitor for
the treatment, including prophylaxis, of the inflammation enhanced cought related
disorders in a mammal in need thereof.

The present invention is also directed to the use of a compound of Formula

35 () in eosinophilic bronchitis, and in cough variant asthma.

The compounds of Formula (I) may also be used in the treatment, including

prophylaxis, of eosinophilic inflammation in the airways and cough. Treatment,
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A preferred virus for treatnment herein is the human rhinovirus infection
(HRV) or respiratory syncytial virus (RSV). -44 WO 01/64679 PCT/ US01/ 06688
Anot her agReflcsl the present invention is directed to thq,(tjr/?%tlmg of

i nhal ed snoke |nduced ai rway inflanmmation, |ung chenokine production and
cyt oki ne production. The invention may be directed to treatnent of the

airway i ndm@emdin@fﬂrapnwdmm apbt ﬁatesoﬁ@gmgnﬂly bréncBitiths thesdiffeatfedy
di sorders suc ate asth i nduced by

Such §nf oot SIS st TGS it i§41Se P AEE S ol SR R i onar y
di sease, otThdss dmediems map e dirneted ta seatmiemte pher atmayymdmedahﬂamheMn on

(reated in GARKMOGLOADYS BnbiRsSIRIS diEhake ok R hRLlgMmE o ey al so

be associ ate ondar(i/ ection, such as otitis nedia,
sinusitis, owcphegmsime (ndyced by sughgptsetionsatchionic bionFhifipreebrac may be due to

cyt oki nes a&%tﬁb@&%lﬂﬁnm&%@eﬁ% ofifi® MeARUATIORMIiE. 3C kdspRhtoRNyigddd ot her
| eukocytes, as well ag. vascul ar gb ai er ndot hel i al  cel’l activiation.
R i

For use her BiSEUOR F5a1GE A CoRIynGtioR By pdairypy Elammptionmayat rent

group who nayo beasusiaeptwitl £sdconddig baciéabayfedtivnl, uvhmk io€itls metianEidugtis§ o
include 15 reducing the synptons of, aneliorating the synptons of,

reduci ng t h& %y of , reducing the incidence of, or any other change in
the condition of Thdbymaussvt or mwdammatipmprlomesd ¢dughtr¢leted desotrdecs may cone.

Sui tabl e pa&l’tﬂ%‘? F)e R‘&H‘é#ﬁfehﬂﬂ&f dr%h a‘é‘éb%ﬁhbﬂ 'W‘ithr%ﬁmgghlﬂﬁ QEIII\X yatI{ & bi¥o be

benefi ci al d be remen who routinely in I'n t course of
their duti eéresulé ef,jon aggeeiatepioviih rheﬂwa}ﬂngamedwmewwmﬂ§ymhmwawmche

exposure. %apg{quteﬁl@w(ﬁleggm@ﬁgural causes, such as plant extracts,
natural plants roducts, synthetic

ma r|aI gﬂ caII treat ed natural
materials, or natthse ’F%HE‘FE"’*“EJE?&Y\“’& dSleP&W XQJ%IB?C PHERIPGYsi | fuel s,
_mayl bg. 15 eag®dp wihohhay bé]ﬁlssmml mfsubﬂnmsway nvlaninLidn, Hid/dralduyh. Itheayt r eat ment
including p is related i arette sao
Lynt hot | oy PHSEEN K s alchd e 8 B8R ot ARkt B nR e, tsing thg
bui | di ngs 0$evemyrm°sredmmg Iﬂ@rlnal@pmetofmr anh@tlmehmgb in theenondidion oéihet es to t he
use of a e@?%vhl&L{ﬁgﬁ‘évésriﬁé ﬁie} utﬁc%ut&&ﬁet reatment, including

prophyl axi rtussive activity associated withwith resulting
ai rway inf | amat CBRicaky/copinephilia mcaltlﬁmﬁmts phclyonigcengh sk Pyum The

pr esent 24 Nvedidophilal & wighdk ﬁﬁ: ztb(ﬁoﬁﬁzﬁuféﬁ oﬂaﬁSE}Pﬁmaﬁonaﬁsle adthfih bt or for
the treatnent, includin of th enhanced cought
ol ated i SIS PRE EHRRT T OHE S R GBI S LSBREPPRDGRL | on s
al so di r ect adi-indlatineatoiyehaitpy socipoinhaled torfioosterbals (Nnml et al., BEosinophilic
inflammation in cough variant asthma, European Respiratory Journal. 11(5):1064-9,
(1998)).
25 Patients with cough-variant asthma may also have the following criteria: (1)
have not been previously diagnosed as having asthma; (2) complain of a cough of at
least a 3-week duration; (3) do not complain of wheezing, shortness of breath, or
chest tightness; (4) have normal results of physical examinations; (5) have normal or
nearly normal results of spirometry; (6) have evidence of bronchial
30  hyperresponsiveness during bronchoprovocation challenge testing; and (7) have a
favorable response to asthma medications (Irwin et al., Interpretation of positive
results of a methacholine inhalation challenge and 1 week of inhaled bronchodilator
use in diagnosing and treating cough-variant asthma (Archives of Internal Medicine.
157(17):1981-1987, (1997)).
35 Unlike conventional anti-tussive agents, such as codeine or dextromethorphan, a
p38 kinase inhibitor appears to have no direct antitussive activity, but reduces the
airway eosinophilia and normalizes the hypertussive state. Therefore, use of a p38
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35 (1) in eosinophilic bronchitis, and in cough variant asthma. The
conpounds of Formula (1) may al so be used in the treatnent, including
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Treatnment, -45 WD 01/64679 PCT/ US01/ 06688 i ncl uding pr ophy(axi SIS
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Eosi nophi | i iienf Iéiafmrel\ttl on in cough variant asthma, European Respiratory
Jour nal . 11%%3:&‘6 4G (1998)). 25 Patients with cough-variant asthma may
al so have the foCoomongdscfifosmitka: (D¢ pharmaeansicaibt adsepiablgselid therebfandi agnosed
as having a ot ] - gﬁgﬁ ation;
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(4) have noPYrany plidgreuesgonyentianally ussdHfRy dagiadmanistraiony, (y dnsiscenraldy,

nearly poOr Mpidafi§Ubdrént&hll$ Bt by dhla¥ion.( Phe bdoudds dER6@mA (HrRRGRI al < 30
hyperrespon

nhve o FavBTHBIEr A S e L AR AP LR dry ceri e arompoa &¢ (1)
I nt er pr et at Fomudé (Ip egiht standlard enhéeutéal gametshechrdingte contxaitianalon chal | enge
cough- var i apteo s b Rra ACHRUA ¥y B kD BORARIALARG T2l N

conventional dosages in combination with a known, second therapeutically active

—

25  compound. These procedures may involve mixing, granulating and compressing or
dissolving the ingredients as appropriate to the desired preparation. It will be
appreciated that the form and character of the pharmaceutically acceptable character

* or diluent is dictated by the amount of active ingredient with which it is to be
combined, the route of administration and other well-known variables. The carrier(s)

30  must be "acceptable"” in the sense of being compatible with the other ingredients of
the formulation and not deleterious to the recipient thereof.

The pharmaceutical carrier employed may be, for example, either a solid or
liquid. Exemplary of solid carriers are lactose, terra alba, sucrose, talc, gelatin, agar,
pectin, acacia, magnesium stearate, stearic acid and the like. Exemplary of liquid

35  carriers are syrup, peanut oil, olive oil, HyO and the like. Similarly, the carrier or
diluent may include time delay material well known to the art, such as glyceryl
mono-stearate or glyceryl distearate alone or with a wax.
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157(17):1981-1987, (1997)). 35 Unlike conventional anti-tussive agents,
such as codei ne or dextronethorphan, a p38 kinase inhibitor appears to
have no dwoaflesédt i t ussive activity, but reduces the airvwarensoesphilia
and normalizes the hypertussive state. Therefore, use of a p38 -46 WO

01/ 64679 PCT/ US01/ 06688 inhibitor wll reduce the added coughs, or
hypertussive stat& wibaekridty ofplromaeduticd fetms enitelengaoydde Bus tifibkglid r eat ed
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CSBP ki nasgelamiiticaptiele, sidrile agectible Hquiduel ad 4h Aggde bhesraqhcouplighidr abl y a
human, whi ch corEDrl ses adm nistering to said manmal, an effective anount
of a conpou?lflccl ™0 Formul a (I') or a pharmaceuti cal I y acceptable salt
thereof. In ordeCompousis cdi Foomplahdnayf beFasimmuisterdd tppioelly thatds byoewt i cal |y
accept abl e Cy%%'xﬁlc td&%fﬂ?ﬁf‘ﬁtlbﬂ tl"ﬂﬁ ﬁlﬁﬁde Ithe é‘ﬁﬂhc?tﬂnﬂ‘g 2 %Xn}gﬁnh%ﬁ’%ﬁhgﬁ into

phar maceut i npPosSiI tron I n accor anc ar rraceut|
practi c& Wﬁt@“nﬂlh‘x/@rﬂlﬁ epiderngip of Biedruecal gigty and|the Bstitlygion qfﬁaiahrﬁceut i cal

conposi t i onc&ﬂmu%tegh@éhreéfe%aw@e sﬁb%rkh&tEthé BthporaRides n6f sighisempound of
Formula (1) and a r rraceuh“acal |y acce carrie uent .

or
Conpounds o?nt?fc}hﬁhﬁ& Greamy, §3fs B%EQW‘QBII%{P’%*&P%&H her eof and

phar maceut i mﬁ‘avmﬁpciﬁirﬁpe@ﬂttﬁqeamlﬂnﬁmirﬁﬁdcnm sdmhusrmyioﬁonvem ent | y be
adm ni stered by

S St rne T on Fa MR lark Yttt RO SR SR Roh et of Sl iqia |
i nhal at ion. prEpaanmmumbis fmrrpeﬁctratmnahl(ough Heyskieto thcimerwfsnﬁammatlm such
convent| O“aﬁsdl‘flrﬁﬁéﬂt% ToRbAS cféraﬁﬁa&ﬁgnéﬁfs &gdCEQf 0i g d"f‘oolfs%ﬁ%@‘f'or‘)f Formula (1)

Wi t h standar ar rrhceutl cal carriers ordi ng conventi onal

procedur es. a&h@l%ﬁ%%@ et epiogse 9 agkrg 1%f§@elﬁén®d¢ﬁfﬂﬁ’fé$eﬁoéd in

co ?vent |2 gnaio Q@F@cﬁﬁ%m‘ﬁﬂﬁh@:@ rfﬁjnm@tgom 1811006 R/ rflemstaﬁ@é:ﬁ&@l thes @?ejtyt i cal l é

active co ese procedur i nval ve mi ating an

conpr essi ng% ni%?lt ﬂﬁd@gg tﬁ‘lﬁbﬁ%ﬁ?‘é@#gmﬁ’é‘s%ﬁd? g‘toggf"zwg’ﬁé desired

prepar agd onprefdrabdy iill bempa&pllemhaﬁ 8% Whatmdra prefferbiy druin ON&6 act®Brw/of t he

b otive | pare b BRERN Which it (s to be  onbined. he routs of o

adni ni stration ahetignstageorduig|to lemsemamve;m@smclmﬁ@tma«r puiblesthr 30 nust be
"accept abl eyndifat B o380 S8R BF eﬁ'%efé’l‘&ﬂéﬁhﬁ% &o hE‘e&E‘t‘%rxl%tzl?ﬁEods%qu%he”t s of

t he fornul atlon and not del eterjous to the fecipient thereof

phar maceut i eiion@ly FPRAINEIEH PAcksdiciigyAng dnay ks prepdssPemegiods similar &,ihpse of

25  for the preparation of drops. Lotions or liniments for application to the skin may

a

also include an agent to hasten drying and to cool the skin, such as an alcohol or

acetone, and/or a moisturizer such as glycerol or an oil such as castor oil or arachis

oil.

Creams, ointments or pastes according to the present invention are semi-solid

30  formulations of the active ingredient for external application. They may be made by

mixing the active ingredient in finely-divided or powdered form, alone or in solution

or suspension in an aqueous or non-aqueous fluid, with the aid of suitable

machinery, with a greasy or hon-greasy base. The base may comprise hydrocarbons

such as hard, soft or liquid paraffin, glycerol, beeswax, a metallic soap; a mucilage;
35  an oil of natural origin such as almond, corn, arachis, castor or olive oil; wool fat or

its derivatives or a fatty acid such as steric or oleic acid together with an alcohol such

as propylene glycol or a macrogel. The formulation may incorporate any suitable
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l'iquid. Exenplary of solid carriers are |actose, terra al ba, sucrose, talc,
gel atin, agar, pectin, acacia, magnesiumstearate, stearic acid and the

i ke. Exewiy) @leye7af I|qU| d 35 carriers are syrup, peanut oig T,@éorl,\r;gﬁsgrl H2O
and the like. Simlarly, the carrier or diluent may i ncl uéje time del ay
material well known to the art, such as glyceryl nono-stearate or glyceryl
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" stemc
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adm ni strat jajg. dﬁeérgir%talf%ﬂ%oﬁf“l&ﬁéhﬁnfe%? tltlé)%l&t%fn AbOLfifiAlRn 1 ncl ude

liquid or sem - reparations suita penetration through the
skin to thefllﬂarlen érld rrﬁrafarméamrt%ccg\%ﬁer bysan 4Sﬁr>trﬁeﬁ91§nqlr€otﬁ>@rr§3 esfeans,

oi ntment s orsada@ﬁﬁman@ﬂﬂlgqiﬁmag&rﬂs Hafbr prfnch@wmlﬁlﬂsad@ps% to the eye, ear

Th d t trat
Fr om 0. 00 10F S KO Rt R (@ 007 Rorer bk ram B B §oTt he O
f or mul ats onchibthexidjneluoaruws(0.0d66)p Sustablasolvereth farshd Plpuraviob uf ar?Gilypr ef er abl y
ol o) Sty e O8 B By AR SLESABINd QIO 126 L0 50wt w of the

formul ati on U ofis & 9)Y i on include those
suitable for apﬁbrrxpaumtsmft}“@rmhb (Bkhay bﬁr adayigistesed pyrentersily ohaigPpyconpri se a

sterile aqu%%§%ogg l{h{r%usc‘ﬁpir' ﬁ@@lﬁthﬂeoﬁ@ﬂ{tﬁnaéaTQnﬁa@&ﬁf HitShgBaapd may be

prepared by nmethods simlar hose t he preparatron of drops.
Loti ons or rrrtrapmtﬁrl%alﬁélrmaﬁmtroeatﬁl%ﬁuh%tarlﬁ@lssar@rdﬁnmusca BHPM§Ofude an agent

to hastem dparbﬁtgraaa@knh@stfa@eh aiehg%neﬂau preferedy. A Iﬂﬂpﬂdtté dbgdge @rmsFOLERAE,
or.. an, Oi cas or

and/ or a m)l turlz r suc ero or. oil
arachi s of Mg et Doy BhicL Bt SRR ot
i nventi on aFarmﬂm{Ia smiyr ailso lﬁmdfrmnmraltb}omhalaﬁon hﬂeatas:by ingranmgt &di @at f or

ext ernal 131'1%&%1‘1 Qmi -mﬁél ﬁg I}?]Bf‘og?%%e sdge 3k FB} sha?a(ﬁﬁltrﬁs\t’ﬁtlbrp qpadient in

finely-divi ere I'n so
an aerosol formulatlon or a metered dose inhaler, may be prepared by conventional

25  techniques.

For all methods of use disclosed herein for the compounds of Formula (I), the
daily oral dosage regimen will preferably be from about 0.1 to about 80 mg/kg of
total body weight, preferably from about 0.2 to 30 mg/kg, more preferably from
about 0.5 mg to 15mg. The daily parenteral dosage regimen about 0.1 to about 80

30 mg/kg of total body weight, preferably from about 0.2 to about 30 mg/kg, and more
preferably from about 0.5 mg to 15mg/kg. The daily topical dosage regimen will
preferably be from 0.1 mg to 150 mg, administered one to four, preferably two or
three times daily. The daily inhalation dosage regimen will preferably be from about
0.01 mg/kg to about 1 mg/kg per day. It will also be recognized by one of skill in

35  the art that the optimal quantity and spacing of individual dosages of a compound of
Formula (I) or a pharmaceutically acceptable salt thereof will be determined by the
nature and extent of the condition being treated, the form, route and site of
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or suspension in an aqueous or non-aqueous fluid, with the aid of suitable
machi nery, with a greasy or non-greasy base. The base nay conprise

hydr ocar by e3¢ as hard, soft or liquid paraffin, gl ycqfch/USO%gﬁ%gvax a
netallic soap; a mucilage; 35 an oil of natural origin such as al nond,
corn, arachis, castor or olive oil; wool fat or its derivatives or a fatty
aci d such asadhmistetion, adehcpatewat pgehtteingirédied andtinoheh opithmsasn

ropyl ene gl . I i ncor ate an
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pol yoxyet hyk&agoﬂﬁrdfvr%wfa (& EHarmaanEn d&g dﬁ%ﬁ@%eﬁtt‘ﬁ%@f Yerf rLHa gurs,
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and transferred he cont ai ner Yan asetlcte&h I.que anmpl es of
bacteri ci daParélﬁHlaﬁ‘ Iﬁlﬁ@lléfeﬂté¢nsa§é|4ff@ es 9f sk ‘érWSéfr el it gte Il%hffh‘@d(ﬁ? 0pS are

phenyl ner culdnivitid inddctioRs sikBak aéq@n{eqnfé@@&@s, anBENZHANKRNEApFnE b&ﬂﬁ}itisd@m(so 01%
and 15 chl or hexi di ne acetate éﬁetr ?}a&gu itable solvents. .for

pr epar at i on V5@ {0 iOf Jrac lo‘flfﬂsl CIgE 6 25 Bitnef depitgd EQ)“%HPC and
propyl eng glimmohodefeimoy ndss d?IVP}dmvuﬂeanﬁrh@noﬁa&mhe:yadmsmr&Taemed

par ent of a1y lerlcrlY v bl UGN Svich AiLalgoul ar. subout aneous

i ntranasal, |rr11]ttur are g} F'Sper i t oneal adm ni strati on.
The subcut aneous Thadhventipmmilt sow Be dessribed by r@@@p@ﬁ@rth@f(d]wa@mhnlogmaéti on

are gener al by,psief RhicB%re ﬁ@f@iﬁﬁfu‘sﬁﬁtﬁ/edaﬂa%&enét%B@c&%&mé&'ﬁ@a hﬁﬁﬂgﬁl&i gt ration
may be prep%ﬁ by conventional techniques. Conpoun For a (1) may

al so be adnilifissors &fh %Wfis?ifHé‘I“éﬁnPB?r that is by intranasal and oral

i nhal at bon MOL(DIGECMIEKIAMHDES opriate dosage forns for such

adm ni stration, a I 0S f or.mul at i red dose inhaler,

may be prepared ﬁl}l W{%@ﬁtlﬂ%ﬁg Cttsé’gﬁ?l‘?laﬂ"érgﬂ Ogg}e p&?ﬁen VRGPS TRY Bse

di scl osed hécteirmned)bythvefotlowp@momm)assﬁxsr mula (1), the dail y oral dosage

regimen will pref I beut b / | body
weli ght prefer abﬁggé}ggér% a 5%&? g‘ @H %gngerl}aEhﬁ ?rgﬁ“ §8 ﬁggﬁgb Ir:%%niebl about

0.5 t o 15pagor Pt l W?Hﬂfa%fﬂtllémal‘@@%@éy e do Lrnélnnab@mbeoofqubbcamx 80

30d”g/ kgs of ah@pabntDORYprRingitve sBRSICHRRY Yol 1RMRNAUle @osérited iRRQMIs3O MO/ kg,
and nore

al., US 5,593,992, whose disclosure is incorporated by reference in its entirety.
Interleukin - 1 (IL-1)
Human peripheral blood monocytes are isolated and purified from either fresh
blood preparations from volunteer donors, or from blood bank buffy coats, according to the
30  procedure of Colotta et al, ] Immunol, 132, 936 (1984). These monocytes (1x106) are
plated in 24-well plates at a concentration of 1-2 million/ml per well. The cells are allowed
to adhere for 2 hours, after which time non-adherent cells are removed by gentle washing.
Test compounds are then added to the cells for 1h before the addition of lipopolysaccharide
(50 ng/ml), and the cultures are incubated at 37°C for an additional 24h. At the end of this
35  period, culture supernatants are removed and clarified of cells and all debris. Culture
supernatants are then immediately assayed for IL.-1 biological activity, either by the
method of Simon et al., J. Immunol. Methods, 84, 85, (1985) (based on ability of IL.-1 to
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preferably fromabout 0.5 ng to 15ng/ kg. The daily topical dosage reginen
will preferably be fromO0.1 ng to 150 ngy, adm nistered one to four,
preferablwaowoto three tines daily. The daily inhal ati orpdosa@gesdsggi Men
will preferably be fromabout 0.01 ng/kg to about 1 ng/kg per day. It wll
al so be recogni zed by one of skill in 35 the art that the optimal quantity
and spaci ng gimilagiadntnlahkid @sagésing cadl loenibabhdo sécretedl 1A iraconkyrt gritha

phar maceutic 2 ﬁ@&ﬁ%‘ i71 deheEas Vi ture
and ext ent o}faib%geﬁgg ti o(ﬁt el %ltéﬁ)?r%{ég?éeg\,w't’ E'emﬁgrm %%B?g@gﬁdl g?peggg -49
WO 01/ 64679(HdBASOA06688 admi nistration, and the particular patient

bei ng treat BalyivarkNF lassaysuch opti muns can be determ ned by conventi onal

techni ques. |t ilGRladla PR RRLECURIEERY (Tl S kI ) B3-844 that the
optimal course of ‘treatnent, 'i.e., conmpound of

Formul a (1) (33934 9har maceutical |y acceptable salt thereof given per day 5

for a defined nuh&oedin, daMIS JokRal DR MASIESI A WHeRBY3% BOBR3$H (119%? in the
art using co ven&:ﬁﬂq‘gal course of treatnent determnation tests. The novel

conpounds ofVDE¥; SUEGS) AP OoERie Y frierangerpesda e ibstticgHefi-th  t he
veterinary LiPSaindecdd TNFoelProdustiowih®icd dhRatsmans, in need of inhibition

of CSBP/[p38 or takine inhibition .pro jon. | rticular,. CSBP/ p38
medi at e&l6 10 di se%%r k9 &3 teht mﬁ‘ﬁi’&%&b"&ﬁ%’é‘ﬂ}l?dﬁﬁg‘?‘Sb Fa® Peal | y, in
ani mal s i ncladdetsdbatb asec ast mtsege syestedwith b&Se noted herein in the Methods

of Treat m”P%%éQE%e%d but in particular viral infections. Exanples of such

viruses inc re not limted to, lentivirus infections such as,

equi ne i nfect i oudakmBalvcemigertesn Chaes Riserkabiorateries age preireated (¥hmindi r us, or

maedi Vi I uswih dofipofid bikehidd. eATEOIME 304G pRfed Wind) tHe thicBlatedvdLLPE! | ne 15
i mmunodefi ci.enc

virus, (F ovi ne i nodef Lciency virus, or. canine
i mmunodéf | cKl&?é’%lyé?cflﬁ%fléfr#f%/%lﬁéﬁeﬂ@ﬁ G SEAPYPR PR ES N EmAFETCA S0 S wi | |
now be descLobbiedMi) 25efeganemedn 26 ul peospbitk buifaigd baldleq@ghcad) exanpl es whi ch
are nerely iduapshidontdiNe BRINGE1R L RiderSRiMRY 'b&'%%ﬁh@laﬁbﬂﬂcﬁﬁlb&'ﬂ of the
scope of the present invention. 20 BI OLOG CAL EXAMPLES The
cyt oki ne- i nkamyples arg celléatet by efsangmmationdstodicparirézesi ldsehtollentientubesanday be
det erm ned 1.0l 1 i i : : Lewkin - 1
(L1 " ooTR o, BRpeg indicl b9 Baedse A 3 asrl o BLRNSRE 2 e el 1

known i R0 t heforsdiat —30QC wall aseayed ford N &Y BkAD&r of publications, 25 and

patents. ReRaeSRfHodt i ve suitabl e assays for use herein are described in

Adans et al., US 593, 992, .who i | osure i s.incorporated by reference
A s ont] ety M LRy R o Edes I PR rids e P B S B et o ar e
i sol at ed antmesmiithicethponndroevdhide. Afteshdetbindoed pregpatrtand, dresrafsrapngiveh unt eer

donors, or {pg raipép%?ﬁap&%dg HEH’ES%Q&&E& cBif gg{o@p@%S&%St, gfgma Chemical
25 Co., St Louis, MO) 3.0 mg/kg intraperitoneally. The rats are killed by COy

inhalation and heparinized whole blood is collected from each rat by cardiac
puncture 90 min after the LPS injection. The blood samples are centrifuged and the
plasma collected for analysis by ELISA for TNFa levels.
ELISA Method

30 TNFo levels were measured using a sandwich ELISA, as described in Olivera

et al., Circ. Shock, 37, 301-306, (1992), whose disclosure is incorporated by reference
in its entirety herein, using a hamster monoclonal antimurine TNFo (Genzyme,
Boston, MA) as the capture antibody and a polyclonal rabbit antimurine TNFa
(Genzyme) as the second antibody. For detection, a peroxidase-conjugated goat

35  antirabbit antibody (Pierce, Rockford, IL) was added, followed by a substrate for
peroxidase (1 mg/ml orthophenylenediamine with 1% urea peroxide). TNFa levels in

the plasma samples from each animal were calculated from a standard curve generated
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per well.wb@/ael s are all owed to adhere for 2 hours, afgeaiusiiogdssti e
non- adherent cells are renoved by gentle washing. Test conpounds are then
added to the cells for | h before the addition of |ipopolysaccharide (50
ng/ M), and whe recohfbiraasmariee Iidob@teadymat). 37C for an additional 24h. At the

end of this LBS-Sﬁiﬂiill@dad Cy&kﬁ@@daeuimimnhmaarwmmmed and clarified of

cells and al,l ris. ) rnatants are t i mredi teI ssayed for
o1 bi o oghesiis By PompymndioRrGiRRHRTNER HefhttdP e MRty ind
| munol . MeLBSgsspated, at 8 mg/mI@RE) cqnibasie®) mgimd bPB) énd afded in 30 tb vo}u'a'x&sV\D

011 04075, P LERY! 0GBl ahAnde) g SilL b doPbadushing A |1 ne

(EL-4) to secre In conc I onophor e e met hod of

Lee et al ., heplthy rmhlmﬁvrseaméwas daspenyed u.LtomP(:rl@gf)t)lbes(@mamnag@awundlsn Vi vo

TNF assay: mdAps [ 6.9%al dolﬁhle%nd th@ftwe% 1M11@§fed%¥@7 Ca'TQ)HgVE &@h , X1 X
(6), 243-248 (1993); aor (2) Boehm et Jour nal Lcr na Chem stry

39, 3929- 39Wpulatigyetic tihes Seteceatiifygerd %tSSOQpé’PIFlrfe’b? HB%R%@ ONY raerofiegee e
herei n in tplaimha &as wWiBtdawn 4n83rdz66uc®d G NFa Production in Mce and Rats 10

odent 510 bobRoREa Skt Tueranh TN oniied i R B A B b

m ce from Geahﬂcé«sgy?l Atmm-h@imﬂﬂ&Aﬂ@swmmse@t@d&tﬁahemaﬁmlmnd)TNIW th compound

or vehicle. ée‘ﬁ&gﬁ&lfs ot 9! E‘Scﬁ TN G}efee&tt?&rh@%ir érﬁ%taﬂgzgrg gé%s %1” yen LPS 15

(li popol ysacc ari rom erichia co Chem cal

Co., St Lo@#ipsopria) cxteking prbl{s¥ vahuezgomestmmhad éconeﬁmtr@tlemtl@amhﬂetede 7.0)

i ntraperit om'dmﬂmdme& éytbl%fnegrdda%ném%rawcmhdeh gmxal%ekm' ation
and blood sanples are coll ected by exsanguination into heparinized bl ood

col | ect fon S and stored'on ice. The bl ood sanpl es are centrifuged and
the pl asma CSBPAs3SKimRee AZéhyst ored at -200C until assayed for TNFa by

ELI SA. Rat Meth Mal e Le at | e ratories are
pretreated at va ?HIS&gsayﬂl‘??\g‘ér% Wr?%%%g%%g@?e@%ﬂ}s elré’fbé‘?? “det er m ned
pretreat ti %%’]Aﬂlﬁetorthrcemac eesgiueéman EpiSermhal gupﬂh;f&amuheaptde(EﬁF&)chﬂhedi chi a

i Serot %% go/ k
fﬁt:apg:?t gﬁ%aqiégrg@ﬁe rats are g?%qggﬁge%%ﬁv}j; g%}l (@qﬁﬁﬁke arlgnl zed
whol e bPOod(residucs|06dd8dl Bee Mablagher el éegtdﬁmra@f StyashEdyeed @mtomnﬁ after
the LPS i nj pRfdu&ibn @hpyrml S @Ble€ SInflbai GEMH CSB L ERchs@N BidBankl @S M8

col l ected f le/fedlc?n%h &ermstx%f Fé_d SA 190%4 TNFa | evel s.
Reactions were carried in round bottom 96 well plate (from Corning) in a 30

ml volume. Reactions contained (in final concentration): 25 mM Hepes, pH 7.5; 8

25 mM MgClp; 0.17 mM ATP (the Kmap] of p38 (see Lee et al., Nature 300, n72
pg. 639-746 (Dec. 1994)); 2.5 uCi of [g-32P]ATP; 0.2 mM sodium orthovanadate; 1
mM DTT; 0.1% BSA; 10% glycerol; 0.67 mM T669 peptide; and 2-4 nM of yeast-
expressed, activated and purified p38. Reactions were initiated by the addition of
[gamma-32P]Mg/ATP, and incubated for 25 min. at 37 °C. Inhibitors (dissolved in

30 DMSO) were incubated with the reaction mixture on ice for 30 min prior to adding
the 32P-ATP. Final DMSO concentration was 0.16%. Reactions were terminated by
adding 10 ul of 0.3 M phosphoric acid, and phosphorylated peptide was isolated
from the reactions by capturing it on p81 phosphocellulose filters. Filters were
washed with 75 mM phosphoric acids, and incorporated 32P was quantified using

35  beta scintillation counter. Under these conditions, the specific activity of p38 was
400-450 pmol/pmol enzyme, and the activity was linear for up to 2 hours of
incubation. The kinase activity values were obtained after subtracting values
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ELI SA Method 30 TNFa | evel s were neasured using a sandw ch ELI SA, as
described in Aivera et al., Grc. Shock, 37, 301-306, (1992), whose

di scl osurgd fesfe0r porated by reference in its entirety heueidd ob85N0 a
hanst er rmnoc(onal antinmurine TNFa (CGenzynme, Boston, MA) as the capture

anti body and a pol yclonal rabbit antimurine TNFa (Genzyne) as the second
ant i body. Fogenaﬁte@qhitmabsandéaff@ﬁwﬂ@&ewmﬁjmm@dsmtotaﬁvaaﬁ&si. rabbi t

anti body (Pierce,_ Rockford, |L bst rate for

per oxi dase él g/ REPTE LRGSR &R %’%‘ﬁ%{sﬁ gﬁf’%ﬁlﬁn(ﬁrﬁ de) TNFa

levels in qﬁ%orﬁtra@ﬁﬁoglaﬁw@ébw%ﬁ@téfatcyﬁnéhfﬁ ﬁ%ﬁaywélrwéa Jpéﬂee KoM

st andard Cu{n\{iﬁg’%}ﬁ% Sesgx -51 WD 01/64679 PCT/ US01/ 06688 w th reconbi nant
PS

muri ne TNFcC nz& - Sti mul at ed Cyt oki ne Production in Human \Wol e
Bl ood AssayTNFein dsnpmatie Brainckniuryadsso¥s were prepared at 10 X

concentrations a’ﬁﬁ'ls a§é°§ TRORRAIBH f%@le;@éxmikat&&{ SHthé E}tﬂ}@ésm%%(%um&f neefbsiialior LPS)
and added in_50 uL vo] 1.5 nl._eppendorf tuhes. ﬁéhglzed human

whol e bl ood™Ra¥A abﬁpgpﬁ@dvrwpa?ﬂlﬂ%sawblﬁy fQlav FrRsamentaly gced ¥d-int o
eppendor f tp@a&smma@nfanwreﬁ@ﬁg@yr(dm) ﬁirtdtsl- BSicke TNE-6, i67hbly € thdese gerde t he

t ubes incubate Fol | owi our ncu ion, the.t S were
centrifuged® waq%gaﬁ r(BI%Ff)(?Pd %tn?ﬁlﬁ%i tﬁe Lelsdrm 6118868 frogp oSty a%é

wi t hdr amn amtiofyteg,dhis pbst-tBnGtic hlte@yivo ki gmlermp&snemaﬁTNFm.playamd/ or TNF
were quanti LI SA
kit was use}élllpfo Qtagﬂoﬁ@l{n i ﬁ{%dal%{ig 589%&%1}{@\% %oﬁcen{t fg%ﬁsotﬁﬁs?n%a? '?8‘5@ oe!rE TNF
wer e deternﬁ&ﬁ@dnwbmf@,u@naé’if@ Y5888 vdrose Risclogipivipeprpowtashhestin kg and | C50
val ues for jestpgonpound (concentration that inhibited 50% of

LPS-stinul a yt oki ne producti were cal cul ated by |inear regression

15 anal ysi s&ﬁ%é%w ﬁ?‘rﬁﬁggﬂﬁé@i{}%AThi s assay neasures the

CSBP/ pg& cat al yzwﬂlﬁta]l?@@s:h@fac@hz@szﬁe fageanal &tpr@s%ﬂl/bf%tbﬂedklﬂﬁ—&ﬁ@ll_ggg; esi dﬁe ihn
an epi der nal wt t.or. recept Vv with the
Fol Lowi ng < okt FprsBaR ARt st Pl Poh o | ol

Gal | agher etrawhatic b‘rmagujuay {('O8Y) xf raBt. riResslts ﬁdnﬁhebecaﬁsaykumcatmumﬂbmg by
enLyy ! TRE3RelRpeh AbRLsb00: L1 SRR RIRna PLARRNE sl 1a

Chem stry, eact1ons were carle In roun wel |
pl at e (fromcgsmai AgysciragigngdhapgespFyiakineRsuedt asdhslkplay arelede thePosi-nal

&0 n;?gt Q@]E i Q%\)Smat?eﬁ)dﬂﬂ\ﬂlbgg%ﬁ regBRerati v seéuelgesoomﬂ\‘%%fgﬁ}ugy A. s&ﬁaﬂ]%%g? nfaly R »
A 5 bR Ehs Sypis o Foam sl G S S s 11 9l
10% gl ycer oAngidgéiesidAS%a§9 pepti de; and 2-4 nM of yeast-
Described in WO 97/32583, whose disclosure is incorporated herein by
reference, is an assay for determination of inflammatory angiogenesis which may be
25  used to show that cytokine inhibition will stop the tissue destruction of excessive or
inappropriate proliferation of blood vessels.
Cigarette Smoke Exposure Model
A murine model of cigarette smoke inhalation was developed to explore a
relationship to leukocyte trafficking and lung chemokine and cytokine production.
30  Balb/c mice are exposed to smoke generated from commercial unfiltered cigarettes
for a specified period of time and samples are obtained at varying times during the
post-exposure. This model is demonstrated in greater detail as shown below, in
contrast to other smoke extract models known in the art.
A model of cigarette smoke exposure in the mouse is established in which
35 mice are placed 6 at a time into a small animal plexiglass dosing chamber attached
to a peristaltic pump whose intake is connected to a holder for a commercial
unfiltered cigarette (Lucky StrikeTM). Along with fresh air, smoke is delivered into
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expressed, activated and purified p38. Reactions were initiated by the
addi tion of [gamma-32P] My/ ATP, and incubated for 25 mn. at 37 C
| nhi bi t org o ficggal ved in 30 DMSO were incubated W th the ggagdofEsssi Xt ure
on ice for 30 mn prior to adding the 32P-ATP. Final DMSO concentration
was 0.16% Reactions-were termnated by adding 10 ul of 0.3 M phosphorl o
aci d, and phthephanydrainatl theapgareie MSndu&&Hdhﬁdomhfamy 5 heinteac tv ghy
capturing it ocel | ul ilter wa dW|th 75
nmM phosphor i clﬁg%‘?qgéf &5&3{%& @o% Bor‘%‘? ,‘2%5 e utgh%ed??lmggﬁgﬁ?ﬁu%‘ée bet a
scintillati 8yseduimels. armdbanlzdwﬁz}epanmbdrmabme,rdwshetpplp)atmdtﬁky I&dtouws ty of p38
was  400- 45Qe Rl £k pSREY B Yigh D 0 2

fi Q_ﬁs’iﬁi ron@RShIddar Ak g th Sﬁf@\gprﬂg{ A ta?ré@%lfﬂg tlst

hours of i ncubati on. i nase _activity Val ue
subt r act ¥ ngPe&tTEed for inHlapgyatory 5ok ?QUTP@W@S@N bedegliqugisiaddurgs are t he

absencedof ?ulb:ai ﬂbﬂ&ﬁo}éﬁib @hal\_;xag esﬁﬁkéé%daﬁretr@shﬂﬂs 11Yﬁgl'ée§nd é?gﬁ?@éﬁlﬂhﬁért ve
conpounds of . Fo ave deppnstrate itive
i nmjbl tory K4t F‘ix}nﬂ?aﬁ% g‘ﬁfrg"a?ﬁgg‘a?@ Fyand 3;{ 65‘1‘01(?@5{? agfl et Ogﬁ’(?dﬁf inthis

bi ndi ng ass@yconfentNF-a in Traumatic Brain Injury Assay This assay pr ovi des
for exam nation i s f
specific brain rzglegﬂgat%]%%ﬁbﬁ]%w %@gﬂgfurlrsgﬁ aﬁﬁor mrﬁﬁ C}%an'lng% 8Wa| fI ui d-
per cussilon rqsammm@e@r@irwwdnvuhyx pPe¥Binas¢ mhititos, a@lmmmndNFFammdaéIbhe to
i nduce nerv d

8op rgﬁﬁie&éryaa%%m% gmb an! Réaﬁaiﬂlaislqﬁﬁlg @hﬁ%ﬁgha{nt e?at. o in

cyt oki nes from acti vated
gene expr es 8 Enddevernpreasiassagsl day 2 Feﬁﬁﬁf"tsali‘i’t(PH@ll e qeﬁtrg@pha); pel acute and

regener at i vatdrﬁa@@aﬁefayae@@mlﬁ@aﬁmung\ﬁsllé\@m e aREHBY fATRYviRE3 gyt i n WO
97/ 35856 whose ﬂl sclosure is incorporated herein by reference. CNS Injury

nodel for |88 OFB™Thi s assay characterizes the regional expression of
i nt erl eaki nHypexthssivied ouglikModels specific brain regions fol I ovm ng

experinmental | at TBl) in
ra? S. Results fr%r%n?étrﬁfgégkfaaggg ﬁ%§§118§1'3 Otf %?#gtﬁgﬂfw‘:’%eﬂme f §e§ t enpor al
expressi on hibitory B theiyeatinent @f&i}@nﬁuﬂsweshsmdﬁraolemﬂamnmen |efﬂil2@10bd edugh. _
regions. These reg efa@étecpmﬁa%ael AR 6iYs ShE ESmp amahngﬁe%don@ahay a role in

t he post 20 trau tIC at 00|c or regeneratlve se ae o rain |njury
A suitabl e &8§ damtq Prelgstaontooniod bypysaweHiosetldaigetion ¢ a 1

in ;:or poeat ﬁoﬁ@f&téﬁtrb%t rpeﬁan a5 GRal adﬁﬁﬂb@zgﬁiﬁe Sihe aARBAY (dIesaridd§ drel tRel\O
97/ 32583,

I f
assay for det éecﬁ% tétgflgﬂuag?ed clflﬁfl nc %%’HéFS@”gl‘?&%‘? T%&Eﬁg ?}gc beI SZgnused
to show t haindegedokough Motkilns shazm mﬂlgl_lrsflop the tissue destruction of
excessive or | nappl oRLdabEene I&Qllan)lﬁ{(PEIl‘é Bl2nQhseRled the ﬁ?[?elrﬁlmive response

that occurs 72 hours post aerosol exposure to antigen or LTD4 exposure. Treatment

25  of the animals occurs with the drug prior and/or after antigen or LTD4 challenge, but
not on the day of citric acid challenge. The antigen or LTD4 induced hypertussive
model is shown in Figure 3.

The effects of known antitussive agents, dextromethorphan and codeine on
Citric Acid Induced Cough in Guinea Pigs is shown in Figure 4.

30 Inhalation of citric acid (CA; 0.4% for 1 minute) induces 11 to 15 coughs
during the exposure and 12 —minute monitoring period in conscious guinea pigs.
Exposure of sensitized animals to inhaled ovalbumin resulted in a hypertussive state
(50-80% increae in CA-induced cough incidence) for several days, which positively
correlated with airway esoinophilia determined by bronchoalveolar lavage.

35 Similarly, inhalation of LTD4 (10 ug/ml for 1 minute) increases cough
incidence and airway esoinophils 72 hours after exposure. Further explanation and
details may be found in PCT/US00/25386, filed 15 September 2000 whose
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Ci garette Snoke Exposure Mddel A murine nodel of cigarette snoke inhal ation
was devel oped to explore a relationship to | eukocyte trafficking and | ung
chenoki newgy\f (G¥0ki ne production. 30 Balb/c mice are expgrsdtkfsagoke
generated fromcomercial unfiltered cigarettes for a specified period of
time and sanples are obtained at varying tinmes during the post-exposure.
Thi's nodel i isdesme &tinadrporated tyr e fereice @eit@ediirety. shown bel ow, in contrast
to other snoke extract nodels known in the art. A nodel of cigarette snoke

exposure in the nouse is established in which 35 mce are placed 6 at a
time into aSYMNVHERHC FXAMBIESY| ass dosing chanber attached to a

peristaltic pU”pTYi@ﬁ?v%nﬁéH bW bE‘&B&?i%E@Qy %e%r@n&%@ﬁéfoﬁl@(vu?g &x%ﬂ% sCi al
unfiltered C|garette LUC%SI’I with fresh air,

del i veredl i hEhasgmayslpilvghiatye anéwm@fsv 3966‘8‘@“?‘111%8 2 Hawplen eﬁﬁhr: chm@f
cigarette i ﬁle%éb‘éﬂtrﬁﬁderﬁﬁﬂp rmxtaﬁqk&dtweﬁaﬁm giNEngs )iegr}@/@src\élnﬁgradé\ wmehenifare
cigarettes -h ha?’ (E %% are util f or 3 consecuti ve
dayo.  Ant map Ene BVElORB L A o0 RRRGo D Fedi “BoEFtRBndlioPo T Hoeery 15
hours aft entnidsphdre méddereencpessarye. Br onchoal veol ar | avage with

phosphat e- buf f er %&i%&}gy& e 2 € f%regggcefs cinmblg 9%{%%‘3{ Oeﬁ% ﬂospr%l ysis.

enuner ati on, and S an Q(}%S are 1rozen I ne

Snoke expos innézatien. L€ Qoﬁdltl‘tﬂisrréﬁ%w §EHEEN @ RInBEA) in élzemléldﬁltm@ﬂéalsl@s in
ai rway neut hoRhihlg .4 ﬁﬂ{jreLéJfﬁgﬂert?d}P 'Sbt@@tu(ﬂ@l\/[@r‘g\ﬁéftzqﬁ' zﬁﬁi ilﬁéh’t sEhefRR €Nt .

To eval uate the role of P ki nase .1'nh his Tnf Iannabory 10
f

or_in
response, nflel&ctgr Q,EI{Sr)eC&?]@Hlﬁml )%4%1”6@@%?%13@4 8) nhilﬁ\fMBr( herginadigy,
Formul a (1) sgdctra #RRS RXO1A0Y e 4’0031\/13?& um{ rulRe10AMJ400 shectréRABWEST DBruksr | ung KC

(a nurine h re ass r, exposure
(prior to novrasERaongmitpidetifichitat: SF0R8 Radrbluatdtumiiaty ) L o
| evel s af e assmisgdt dml bromdingeSa bbag sigohl. Pmpgmtlee (mep)pis wued0 g of the
Hypertussiv / &y e%ajg? f determ ne
t he usef ul ngls%?&h g%‘ggjeﬁwggég(ﬁ)ﬂrs |n19t8#181%gr(28 msnt qumg iPus& ve

di sorders OCOIDMH’YMS dreodirra pcme doighvith 7A@ min lgé%hfékﬂ fr@m 19% 36N
activity of .0 momRewad, ch QNQ@H'%”FFN) if HYS (0. 84SAS8 £4hd Y nitn At (Fla%ﬁ

m nut e pretreatnent eriod Vy M‘F}r r|t &ﬁ%%nhectlon or a1l 20 hour

pr et r eat mentMGERIGSEPRIY S BInAVey {ipagg Uhos)s (guinea pigs) are
then subj gct ed A@c?ned iﬂbaé\&ﬁ(ljdﬂsfafd wedab desbﬁﬂétb@dh@ﬁ@ﬂt?hﬁ(ﬁdl&?fgﬁw Am%f ]
Citric Aci The ects of the
conmpound ar gtyk%gul%gségg lg/o ‘f’ﬁlé y]ggﬁ?%s i\]/Eg ?Xerg?)%cr?gec_hefrﬁ%%l 8e¢&drs 72
hours post X‘éaSbmgtoneDﬁosla%@ Ppct7a6h ). gleraddition TidAfollrpomare uselk: eat nent 25 of

t he ani mal Sgwufﬁuﬁﬁb&&rﬁ&?ldr ug prior and/or after antigen or LTD4
chal | enge,

indicates the proportion of molar equivalents of a reagent relative to the principal
25 reagent
NMP 1-methyl-2-pyrrolidinone
satd  saturated
Rt hplc retention time

Example 1
30  Preparation of 1,5-diphenyl-7-methylsulfanyl-3.4-dihvdro-1H-pyrimido[4,5-dpyrimidin-

2-one
a) 4-Chloro-2-methylsulfanyl-6-phenylamino-pyrimidine-5-carbonitrile

4,6-Dichloro-2-methylsulfanyl-pyrimidine-5-carbonitrile [Santilli, et al., J.
Heterocycl. Chem. 1971, 8, 445-453] (0.222 grams (hereinafter "g'"), 1.0 millimoles
35  (hereinafter "mmol")) in EtOH (2 mililiters (hereinafter "mL")) and Et,O (I1mL) was
treated with aniline (184 microliter (hereinafter"ul."), 2.0 mmol) in EtOH (1 mL). A
clear solution formed initially but rapidly formed a heavy precipitate. The mixture was
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not on the day of citric acid challenge. The antigen or LTD4 i nduced
hypertussive nodel is shown in Figure 3. The effects of known antitussive

agents, daxtqaageihor phan and codeine on Citric Acid | nduged/Eowagésss n
Quinea Pigs is shown in Figure 4. 30 Inhalation of citric acid (CA; 0.4%-
for 1 mnute) induces 11 to 15 coughs during the exposure and 12 -mnute
moni t ori ng pﬁiﬂeddSOiminutméhdrcmsftglj'hﬂe'a apd gas filtBsedosnd the oblid was whshed dvitni mal s

to inhal ed OY@g‘Eﬁ el ence&&gmﬁ &'n&}’tB %?&?62’%1?%%&@9& @%q/‘iﬂg“? 5‘99"3 in

CA-i nduced cou or Sever al Sit at ed

with ai r way°ldf®tiHe semppEndistacy Hitmwdidy - WeeM ),ll%ltva 82 ngg.
Simlarly, b)nhal @M&Hyl@lﬁlfd@m ;ﬂmé@yll@%}fényf nd-pPimiHig- Slcaﬂfoﬁﬁﬁﬁs cough

i nci dence and aui, SOi hils 72 hours géer osur her

expl anati on and ]Efeﬁ\’l%’ﬁ}l%t WEVIPBR FHEFRIC o {9@9@?25@3@1 Hhe orpRichCid enber
2000 whose 369 nV@Z@Hﬁﬁ@TﬁNBQJ@M&/rﬁ@B&Bmoﬁ; Slokmﬁal{BenL)Sander plos affled by

ref erence '&ell m%nﬁeda% Yar %Y -B‘)gd%wpllf%%nnx? ¢ for. 0 (ﬂ’Pflhq ‘f\ébe
PRI it for iy

descri bed by reterence 48w ng
illustrati vmga@m@lﬁnmwibwas @dwé aodﬂstmu@ateazssiszheatﬁdtq %ﬁ"lfonléfh thea csc]@p,e of

the present qhiuei o Gl e ﬁa&e&m@ﬁ VG 50ng9TEERoBIHERO ade,

all solvents are urit reacti ons run under

anhydr olfs cOHERCES wie Waﬁhf‘é]nWIélF bbﬁ drg 4)e0%€é¢téat‘?fb@:@sféléﬁ‘f9d theergh asibgt ra
\C%r er gnt onpjap o@pigg/a @vmo /oln@euﬁe@?muﬁaﬁk@lzm&aﬂbﬂqgé ﬁﬁ@&@ﬁg%{ﬁldiég,'&ilﬁlﬁﬁé on.
con||on 0 mn w a0.4mn
hol d and 1. §9‘r‘?lf$5 @3739) M@ aggé@génmby Py at 214, and a |ight
scattering c)det e Amihdh&hyl- Zsmwlyﬂsulﬂnyl -6 Phemyl-pyrinaiiin-4 (O BhendHniibdR
(hereinafter C 0 ker . AM 400
spectronet er or QBP OEIB& f,&%Aﬁa%g%%%&%fﬁﬁﬁ per%Qfl es | 9@&@%&‘1 i welit
s=si ngl &, @tﬂamt(ﬁenL) cetled st 23° and 1L bAHeIn, Eti@(hﬁﬂ%lllttmpbbtwamdd@andrtm cates
a broad si gf&@ﬁltlnEE&HﬁB@Wa%/ﬁea&éH @@50 MJ pER hcaﬂé@d Wth@tdﬂth%ofﬂuﬂ)aénd%émuc" s

were injected In nbi Pre

ODS- A col unpPued mee hPPrAdiNaRR NZ%m_Jc@ a’flﬁl ﬁxtgqcm ‘@'&h moFoRiOdAZKdeN Ly o f@ %
TFA) to 90%&%&%&1 EDAc %Ib‘vﬁ&hdd%tﬂ?@zc() Othén %4td Eef\Na@!D drd{NalSO hahdl. Fl ash

h t kK S 400
oot otk e ELSOE b P b G OB B e
ACS St 9 e &3RdeMBA)MNEAl49fom Aut hors; Dodd, J. A, Aneri can Chem cal

Soci et y: Vﬁ%h' ng 'sca;r)kbéﬁgl ﬁ&%@l glz '3 ﬁ%ﬂ#dr& 'iﬂz;%ﬁ'rhl'dﬁifh § Gj’%r}%hﬁ"& P are

used: BOC ut ox%/ es t urval ents
of a reagent rel &k¢ p@dﬂ@t thrﬁ}é;f‘« memm melgﬁlﬁéﬂgé}ﬂ7 mmol) was dlSSOlVCd n

toluene (5 mL) and pyridine (2 mL). A 20% solution of COCl; in toluene (2 mL) was

added and the resulting mixture was stirred 30 min, diluted with EtOAc (125 mL) and
25 washed with 10% aq NaOH (20 mL) and H,O (5 X 20 mL) and concentrated. The crude

product was purified by chromatotron chromatography (0 - 2 % MeOH in CH,Cl,) and

then the resulting nearly pure yellow solid was further purified by prep hplc. The
resulting white foam was dried in vacuo, triturated with H,O, and filtered and dried in
vacuo to afford 33 mg of the title compound as a white powder. LC MS m/e = 349
30 (MH+), Rt =2.12 min.
Example 2
1-(2,6-difluorophenyl)-5-(4-fluoro-2-methylphenyl)-7-methylsulfanyl-3.4-dihydro-1H-
pyrimido[4,5-d]pyrimidin-2-one

a) 4-Chloro-6-(2,6-difluoro-phenylamino)-2-methylsulfanyl-pyrimidine-5-
35  carbonitrile. '
2,6-di-Fluoroaniline (2.66 mL, 24 mmol), DMSO (12 mL) and NaH (0.912 g,
22.8 mmol) were combined at 23;’. When the foaming ceased 4,6-Dichloro-2- |
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NMP 1-net hyl -2-pyrrolidinone satd saturated Rt hplc retention tinme Exanple
1 30 Preparation of 1,5-diphenyl-7-nmeth. |sy

ul fanyl - 3u4y fiday@r o- | H-pyri m do[ 4, 5-dl pyrim din- 2-one a) PCT/USO1/06688
4- Chl or o- 2- et hyl sul f anyl - 6- phenyl am no- pyri m di ne-5-carbonitrile

4, 6-Di chl or o- 2- net hyl sul f anyl - pyri m di ne-5-carbonitrile [Santilli, et al.
J.  Heter oC Yiabthy GhERZ1-pIEfldind 5-AdfonitE &) [SehkilBZe X armerekwyaj OrRdr.197138,)

1 0 | I t | it ft
“ai)) and %ﬁlﬁ?%@ R S e i BRI 10 T b EfiPa prothhitd' €
(her ei naf t eardduhe JemiRr@uremwis) moder&ieOith Lotd ),0 Rathctheastiged ait236 forf Dh.ribiw:
tially b . i WO
01/ 64679 PLPOBRY Brdiuhel BFf FoRETIO0 RLTAAEL IS vidl, Ok R SREgRe
filtered addt RuiesddNagSQaandaenrrsatrgied b afford op 128 82% ) aéﬁ‘éifqaﬁb EMD,
dried to affprdsisavm+) ®rans3fhggei nafter "ng”) (59% of the title
d whi t | 1 = 2,32 b
gow?ﬁgl sﬁls?)gnyl Aﬁgésmo Prﬁﬁ%g??mnam{ézfém %%%th@RgeWQr%onl 'Enr |nI e 5) The
(pgggu% Of2 iélgﬁlynuﬁ‘dm}ﬂplﬁrgﬁiﬂ&{@%?%rbbﬂlﬁﬂgﬁg, 0.59 m‘rg;)n (phenyl bo;gn:_lgoaglldS
m.) wer e éonbm{]‘l’ Bﬁ?%&@#%@%%@%@’&u% el%ni{‘ﬁ"béﬂ' or 30 nin
]I?d[ P(1 Ph)(B] {ld&oplmapyltOra1ic acidniLancv\a‘s? 488y 38rdmirtod), NaxtC Qs &t.0dg, %e‘hﬁlﬁd)l):é;) 025
or c
(6 X 50 m_) &ﬁ}gﬂqe‘?@@g@&r? aé’qﬁi@t@I‘W‘t‘gergégggﬁm}ggﬁh%a%g?%ﬁ)éég%%%sgﬁ%g%zsm),
concent r at ethrengh the mismeaifor A suighPA[P(Bh)gl « (Wdrchy (4Q) mizy wag adger end fs
elute) wt hmﬁ;tﬂa@wast&a@hftgrs@ the . 'Ettﬁ&&(@ﬂ@%ﬂf}qﬁﬁ%déed\m& e oﬁé&hiccbhligé Ny

979 LC MM =
8 i omet ot washedorith o0 { LORFLY Bt M S e Y ES GAs ) The
E g oguct 10f  fuftethp eembiigd ofgem Zlgséskgélrle liﬂmShﬂ with Emg% H,@&S0 ehl9 and vad ag I'Naﬂ'h:’j 31 |
| OXane , a 1
Aot ane (Pl bR ONES O 0B scalfteh Xhis Akt §8 s UnyoriayBlRbAed Bty 20N
(10 ni) andCHb@h Tibe desickd finctiodWemaponkedtind Zonfrﬂn)raaddn exduode eddrdnt. thgnor e

EtQAc (2 X @m&@ Oﬂ@w§gﬂ§r_@§q( %vlgtshgg wihh H2O, then satd aq

NaCl, dried concentr at ed the title conpound as a

yel | ow sol |%D 15%4@@1@@% -6-(¢ wﬁtréethzmh%ﬁb%new;ulfaw pyrimidin -4ryl- )
1, 5- di phenyt2,d-difriciypter{hanyk - 3, 4- di hydro-1 H pyrim do[ 4, 5-d] pyri m di n- 2- one

e Brotet O B o SATRLS L 15 Moy O TR sy saplved
m.) was ad@e0 randaridneM lestlilin ERQ (2 xilurveasvedded diopwest. IFtariadditidn thmtmd;tumet h
Et OAc (125 Wag hé%tl?e% to Et,O reflux for 1.5 h, cooled to 4° and quenched by the addition of H,O
(1.1 mL), then 10% aq NaOH (5.5 mL) and then more H,O (5.5 mL), stirred 10 min then
25  2.5% CH3OH in CH,Cl; (400 ml) was added. Stirred 15 min and the organic layer was
decanted and the residue was washed with additional 2.5% methanolic CH,Cl, (200 mL).
The combined organic layers were dried (Na,SO;) and concentrated to afford 4.02 g
(94%) of a yellow foamy solid. LC MS m/z = 391 (MH"), Rt = 1.62 min.
d) 1-(2,6-difluorophenyl)-5-(4-fluoro-2-methylphenyl)-7-methylsulfanyl-3,4-
30  dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one
The product of the previous example, (4.02 g, 10.4 mmol) was dissolved in THF
(100 mL) and carbonyldiimidazole (2.23 g, 13.8 mmol) was added. The resulting
mixture was stirred 16h, diluted with EtOAc (1 L) and washed with H,O (4 X 150 mL)
and satd aq NaCl (150 mL), dried (Na,SO,) and concentrated to a brown foam. The
35  residue was dissolved in CH,Cl, and flash chromatographed in 0 - 2% CH3;0H in CH,Cl,
to afford 2.97 g (69%) of the title compound as an off white solid. LC MS m/z =417
(MHY), Rt=2.27 min.
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25 washed with 10% aq NaOH (20 nL) and H20 (5 X 20 nlL) and concentr at ed.
The crude product was purified by chromatotron chromatography (0 - 2 %

MeOH i n GoGhizis®nd then the resulting nearly pure yel |l owEamdod ossss
further purified by prep hplc. The resulting white foamwas dried in
vacuo, triturated with H20O, and filtered and dried in vacuo to afford 33
mg of the title corrpound as a white polxbmple BC M5 nmfe = 349 30(M—|+) Rt =
2.12 mn. Exal ;
6d|f|uoroph yiJ-

, 4-di hydro-i_tmﬂngzéﬂ[ﬂjilé]gmm@adm;@nmdm 2-one a)

4- Chl of 0- 6- ( 2, 6- \Fhébi«lﬂ[l@rdm 65&4 B)ydnzpllab@l/élgpylélﬁihﬂilﬁ@}ﬁﬂ 35

1 g et ot T AT Vo e "

4, 6-Di chl or oei2 d15;61%@t@@dt1&46%9tel’¢6’ hl B0 14406688 as diluted W1th EtOAc (300 mL) and

rrethylsulfan I = 5-car i ti e5ag cl.
Chem 1971, heei”ﬂhh & %‘J%C@%ég%@%ﬁ% VL) g Bl £ Nﬁﬁ?)Jéc‘boF@ 54 The
reaction exNeifdrred canctniatedite eferdat. 3igd1 WD) nﬁd@rtalewnmouhd a0l white @)lh.‘at h,

then stirregd-~ayg _of ~TRe- 1 'on was diluted with Et OAc (300 nl)
and washed vat I%g% J)Z)S(MH 1Sgt %q 5 (1X). Dried (Na2804) and

concent t&ted to afford 6.21 g (82% of_@mﬂﬁﬁfoam LCMS mz = 313 (M+ ),

Rt = 2.37 mRy, 6@1ﬂuorophenvl) 5-(4- ﬂuoro 2- methvlphenvl) 7- (mper1d1n-4—vlarmno) 3.4-dihydro-
4-(2,6-Difl -6-.(4-fl uoro-2-net ypenyl)

nmet hyl sul f aryHpy 1fljoroage(a) ®product of the previous
exanple (4.8 g, 14(28 diﬂﬁd)r)) héhyma Wﬂu&ommfethydmﬁﬁj?l@-ﬂy(llb@il‘tdmtcﬁ(yaa.‘rbdiyl-

20083, di 00
iy and. oo PERAEE R S Ral R PR L pasced thr ough
the mxture for Tbe pioductRd[thy Piey®fs exynaplerixamplg 22 mg) 0.dasmeldd¥¥ RO t he
m xture Wasnﬂf;%@d afnﬂﬁéﬁ ﬁ@f(’ @Béhd@ 6&%&&&2@ g'R§ nﬁﬂ&?@e@}%a{ehq%% agni c

phase was wash was extfract

(2 X 75 ni)bab ah%f’ ford6 Bo ibP Aeagtion Yan Feolprhivsdt doélit@d Weth Fa e Agi(Thmikp pad H20
(50 m) andwagied vath MA@ aq &Ey&am 2)QFHEIdaﬁd\'§eZc$ Nacmpaﬁanm@seg @dtpl t he

R e e %@qwﬁzﬁéi\ésmeéf@adﬁgﬂaﬁ g’ L
M5 ml z 20 388) ( MHEX2, 6Rhﬂuor3pﬁéhym5‘}(4:)?luoro -2-methylphenyl)-7-(piperidin- 4-yIamlno) -3,4-

5- Am nonet h llhgéro( qf@o[z SRRSO Balbldgyl fanyl pyrimdin -4-yl]-

20 (2,6-dif am ne revi ous exanp

11.0 mol) was d h@ of qfﬁh@@@dlmgz@@mplg wamdlsaqwmm THA & pB) elzizalgmedwas
added dr ODV\II;oS&and%Ir ?5 nfAdhéd @Jhcéﬂ%téﬂ a&{dlﬁtﬁlfleﬁ%? ﬂﬂé‘ﬁlﬁ%@ td £fé5h 28 8"k &y or

1.5 h, cool efda W%lte pow erqlli%nl\(/:l ?n/z = 46t9 (MH%dl El—%n?aS min
25 Example 5
1-(2.6-difluorophenyl)-5-(4-fluoro-2-methylphenyl)-7-(2-dimethylaminoethylamino)-3.4-
dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one trifluoroacetate
The product of example 3 (90 mg, 0.2 mmol) was dissolved in NMP (1 mL) and
dimethylaminoethylamine (110 uL, 1.0 mmol) was added and the resulting brown soln
30  was stirred on an oil bath heated to 65° for 16 h., diluted with EtOAc (75 mL) and
washed with H,O (3X) and satd aq NaCl, dried (Na;SO4) concentrated and purified by
prep hplc to afford 68 mg (75%). LC MS m/z = 457 (MH"), Rt = 1.39 min
Example 6
1-(2,6-difluorophenyl)-5-(4-fluoro-2-methylphenyl)-7-(1,3-dihydroxyprop-2-ylamino)-
35  3.4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one
The product of example 3 (90 mg, 0.2 mmol) was dissolved in NMP (1 mL) and
serinol (91 mg, 1.0 mmol) was added. The solution was heated to 65° for 48 h, diluted
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(1.1 n),

then 10% aq NaOH (5.5 nL) and then nore H20 (5.5 nL),

stirred

10

mn then 25 2. 5% CH3CH in CH2C12 (400 nL) was added. Stirred 15 mn and the

organi ¢ |l exaree® decanted and the residue was washed w tpetagkdihsespal
The conbi ned organic | ayers were dried

el |l ow foa
O, and satd aq

met hanol i ¢ CH2C12 (200 niL).
(Na2SQ2) and concentrated to afford 4.02 g
LC M5 m z = 8oh E(@Ne )75 i) and washediwith H)% aq citric acid (2X),

_FPéeiﬁW& {o AR UB Y SHoEANYE Ms 4- 30

1- (2, 6-di fl

éa%mgyd)

di hydro-1H pyrimd

exanpl e,

was stir
and sat

(alg=¢o0{
car bonyl dl i m dazmh@céﬁp&ﬁldgm ”l.‘a)l&rwwépre

ccarea R ot b e o %@é%ﬁ? e

1Rl By

one
| ved in THE

)) &n@éntf-alté&pz[rﬁ
O]gﬂ'h i p;/ V\/&‘éndfso

shed

(94% of a

ceits

o,

i

th H20

sol i
aCl,

product of the previous
(100 m.) and

d@glréﬂﬂer tidimeti@eWf ExAfipled Xt ur e
4 X 150 nl)
éIBP“t"B“%% BFoh f oam

2.

5%
d.

The 35 r e5| Note thasMdihedoAaad B differByCdi2 ahsghet (msthod ) onptesgncagimethod B)@f- 2%

T |1 SR Roghfu L 20y 5 o LLLEEEMRENYL B

white solid

PCT/ US01/ 06&8¥or tEsaetsfuse yas varied from those given in Examples 5 and 6, the changes are

1-(2,6-difl ng;&ggaqﬂyﬂa})req Sélofvl uor o- 22net hyl phenyl ) - 7- met hyl sul f onyl -
5-dl pyrim di n-2-gne. The product of the preceeding

ydr o-

1 Hpyrimdo f

3, 4-

di h

exanpleoexarmlp 2(2 1An 5 14 mmol) 12 5 (100 m ) an
met a- chl or ojgw ﬁﬁ? yenzoi ¢ aci dC¢mpoun e (3.102 g, 1p.Mehado| i .5V re
di ssol ved tloget After 16 h, the reaction was dil (tedtiend)f ET OAC_ (30
m.) and wal mé%@q_uazcgs_@mmnr),_azo_@m_m_aad%m@aﬁﬂpo
(50 nL), drji ed7 Nab$&e-diffeprephirashty- et Beore-afford 2.8 gA(100| %edf | t149
title compound as metkylpthengpl7+(d-methydpipdrazined-yDBF (MH+), Rt E 1.94/ nin 10
Exampl e 4 dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one
1- (2, 6-difluor ophepifigorductidtef | uor o- 2- net hyl phenyl ) - 7+ (pi peri di n-4-yl am no) -
3, 4-di hydr o TH pyffl _ one trifTporgacetpt )]
1- (2, 6-di f I juor phe[ (%%ﬁ %%“gg gi‘a%y H'Ftﬁg%l) 7t 235 hertrb b3 b s cafbanyl
- piperidin-4-y|an ég m“di n} 2-one| 15 The
product of fthe pra %gﬁ$ (90 ny, 0 2 nmmol ) NWP (1 nl
and 4- am no-l-BOC-i FQE}quﬁtC( Ast at pr‘h\ (900 mg,—1. 0 ol ) were heated | an
oil bath at 68 foI—(ié difluorpphenaBc {ouea-cool ed t o] 23B" di | lit g4 wj theEt|OAC
(75 nL) and washemethiyighead)-Yo(Ehydroxyethydei d (2X), H2GZand sptd ag| NaCL,
dried (Na2§OX4), anghethyingias)-3 atdlydre- 18-pyaimidbM25-dh of a white solid. LC NS
mz = 569 (M), Rbyrimidid4-oxen 20 b) ,
1-(2,6-dif|uor h phenyl ) -7 (pgperi di n: 4-yl no) -
3, 4- di hydrjo- pygi%f §6§%§ P Bﬁéig ﬁlfluo§§%cetat%ﬂ%he]gﬂ%duct
of the precedlng eé% ]¥% c%g %% a al | pwed
Tocl pyrlml pynmldm
11 1-(2,6-difluorophenyl)-5-(4-fluoro-2- 596 2.42
methylphenyl)-7-(4-carboethoxypiperidin-1-yl)- (1h)
3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one
12 {1-(2,6-Difluorophenyl)-5-(4-fluoro-2- B 484 .49
methylphenyl)-7-(4-hydroxymethylpiperdin-1- (1h)
yD)-3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-
one
13 [1-(2,6-difluorophenyl)-5-(4-fluoro-2- B 474 1.55
methylphenyl)-7-di(ethan-2-ol-)amino-3,4- (24 H)
dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one
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to stand for
56.8 ng (61%

0 01/64679
| uor ophenyl ) -5-(4-fl uoro-2-nethyl phenyl)-7-(2-di met hyl am noet hyl a

Exanpl e
1- (2, 6-di

15 m n,

of a white powder. LC M5 nifz

Rt
PCT

/

then concentrated and purified by prep hplc to afford

= 469 (MHH), 1.35 min 25

S01/06688

m no) - 3, 4- di hydro-| H pyri m dof 4, 5-dl pyri m di n-2-one trifluoroacetate The
product of eXabiplleost. (90 ng, -0.2 mmol) was dissolved in NWP (1 nL) and

di met hyl am poethylam ne (110-ul, 1.0 mwol) was-added-and-the resulting
brown sol n [F3@mps stirred onCempewid et heated to bMeded1s h. Lcms ut ed
with EtQAc |(75 nl) and washed WI t h H20 (3X) and sat d(eagiaba®)| dr,i ed
(Na2SO™4) cor.cenﬂa purifie prep—hple—to—ptford 63 PR (7Bbgning o
VB iz = 457 (IMH+)[-(RE- dlﬂﬂofsghﬁ‘rﬁy’a %fééﬂb 433 | 137
1- (2, 6-di fljuor opheﬁl@tbyl@mpw)ﬁf(&dn@hﬂpmrlﬁm $tiknyl ) - 74 (1, 3- di hydr ox
prop- 2-yl anj no) - 3amod-3ei-tipgidro- 1HHppsimidn[dSF 4, 5- dI pyfi mi di n-P-one The
product of exanpl edpytigidinep-okk tZiflwriagetids di ssol ved|{in NWP (1 nl)|and
serinol (91 r‘rgJg 1. Q_(mqilﬂu(yy@ &ﬁ? gerl4-fiigrosnl ution was hgat ed tﬂ 625 %1718
h, diluted | -58 W0k 64 %?E ﬁ, ;%3‘4‘&1%@0% £75 M) “3hd| wadhed
with 10%aq citri cl g (]:1r| ed (Na2SO4)
concentrat e TRV 4,5-d m’ - nemc;nrnl 46—o—(50%41Lc M5 2 =
| J O T \¥ | 1 EwAv) /l’ o 1Vy LILE Y
460 (MH+), F2A0 W@P%ﬁf;éj%gu‘?‘fﬁ Zable 1 wefe Prepafedody| el tbef
t he net hod edhyiphesyl) @ Hserphglif-yh pthykanine hod of Ex ampl e & (et hod
B), using the, apppdplihydre-l&hpyranidoMob-dlpymanidiveienels| A and B(differf by the
absence (nmet hod A) triftuopsaestatece (net hod B) of an aqueous citric acid wash
during wor k- up~ Foji-(2 BasEAuas Iygs5 phgagote reactiop tpnme an éé) 5
terrpe_raél_ure wgs_ Vale E}g,g gﬂ% %@n‘&h&ﬁ”gjﬂ‘etﬁﬁ%ﬂm $S 3and 6, |t 1%29%5(]'
are indicated in mpound nane| Met ho
LC M5 (vay i %' (#rﬁ o n#ﬁﬂl'}ld%% g% )gn#]fjuorop enyl )-5-(Jg-fl uo% 0-2- A
469 1.49 "'“'hﬂraz+n 4y y-3+-4—ei-hydro-—1L
H pyrini do [ 4,15 d] 3{?16#9??{0911%8“4 -HPemSracet at e 1@ AT T 407 | 155
1- (2, 6- di f | uor ophemgthylphepyD-7t(@arperin-A-yA gthylangno)-
met hyl pheny| ) - 7- (i [pdedibypdrod YI-pYrirBide{4)5-dyphrionid{tb2-ope 1
H pyri m do[ 4, 5- d] pyifinvraticatats- one tri fl uoroacetate
19 [1-(2,6-difluorophenyl)-5-(4-fluoro-2- A 491 1.47
methylphenyl)-7-(2-pyridin-3-yl ethylamino)-3,4- |
dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one
trifluoroacetate
20  [1-(2,6-difluorophenyl)-5-(4-fluoro-2- A 485 1.55
methylphenyl)-7-(2-diethylamino ethylamino)-
3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one
trifluoroacetate
21 1-(2,6-difluorophenyl)-5-(4-fluoro-2- A 491 1.47
methylphenyl)-7-(2-pyridin-3-yl ethylamino)-3,4-
dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one
trifluoroacetate
79 |1-(2,6-difluorophenyl)-5-(4-fluoro-2- Al 414 | 197
methylphenyl)-7-(2- dimethylamino)-3,4-
dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one
trifluoroacetate
23 |1-(2,6-difluorophenyl)-5-(4-fluoro-2- A* 400 | 1.64
methylphenyl)-7-(2- methylamino)-3,4-dihydro-
1H-pyrimido[4,5-d]pyrimidin-2-one
trifluoroacetate
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9 1-(2, 6-difluorophenyl)-5-(4-fluoro-2- B 444 1.65

nmet hyl phenyl ) - 7- ([ 2- hydr oxyet hyl ) -
H pyrim dwd #/626@] yri m di n-2-one
B 470 1.79 nethyl phenyl)-:7-(4-hydroxypi perdin-1-yl)-3, 4-

(2 h)

nmet hyl am no] - 3, 4-di hydro-1
10 1-(2, 6-Di fl uor ophenygdr/ésoAedsk uor o- 2-
(4 h) dihydro-1H

yrimdo[4,5-d] yrimdin-2-one 11 1-(2, 6-difluorophenyl)-5-(4-fluoro-2- B
526 2.42 rreTi!thN:ﬂ)lqemyl )-7-(4-carboet hoxypi peridin-1-yl)- (1 h) 3
,4_di hydro_lH_ yrl m rlan 5 H1 \II"I mdin-2-opne-12
1-(2, 6-Di f | {Eonmpheny! ) - 5- ( 4- f Fompeumlnamegs 2. 49 Method LC MS
met hyl phenyl|l ) - 7-(4- hydroxyrret hyl pi perd| n- |- (1 h) ylfvaiatioa$)hydro- Ly, .
H pyri m do[ 454} udiflucrcu.e"yl, 3{%1‘ SoPos2-
B 474 1.55 | madhyl Lo UGFOHW;@F%@ ﬂu%fP- amno-3, i (51 1| o df ohast
yrinido[ 4,5 d] yripedyiniendid-(2:-mghyld, ’e‘rﬂflm@wpmﬂu 6688 Table 1
cont. Exanp| e ConppleminqiereditydtedtC MS (variation$) 24z Rt nin| 14
1- (2, 6-di fluor ophepytinidof4,8dbytimidin-2-ond 483 1. 37
net hyl pheny| ) - (h@%tmﬂmr@ﬁﬁé 1§1)05-¢4Fthorodn o) - 3, 4- di hpdro- L B pytim.do
(4,5 d] yrif din g e §1 v%ﬁﬁﬁ 868y Hormethyl- on | 58
1-(2,6-difl uorophe&éggﬂg 0_ Af@déﬁg%[r% g2 o L‘
nmet hyl phenyl)-?-(l(—i r.p Id (16 h) 1H yrimdo|4,5-d
rimdin_z_olpreéel\ rig l:F pp\ nnhnn\ll\ E/A fluoro-p A—499 1 40
et hyl phenyl ) 25 ( 41 Pshitrerap T)Sef%gv%rﬁr%) 3, 4- di hydPo- | | Hagyr{ m.68 [ 4,
5-d] pyri m dj n- 2- on@ethyinhenyldr/davlel-aydroxy-1-methyl- (Zh)
1- (2, 6-di f | juor opheethiylanbag)43,41dilydo- PH-pAridi@do (4,50
met hyl phenyl| ) - 7- ( 2dpyringdind-ond - y| et hyl am no) 3, 4-dj hydro- 1| H pyrimido [ 4,
5-d] pyrim (di %72' 0'PQZ,6tdiﬂﬁ6féﬁﬁé?@ﬁe5-@f-ﬁuoro—2- B 458 1.57
methylphenyl)-7-(2-hydroxy-1,1-dimethyl- (80°,
ethylamino)-3,4-dihydro-1H-pyrimido[4,5- 4 h)
d]pyrimidin-2-one
28  (1-(2,6-difluorophenyl)-5-(4-fluoro-2- B 490 1.19
methylphenyl)-7-(2-hydroxy-1,1-bis- (85°,
hydroxymethyl-ethylamino)-3,4-dihydro-1H- 16 h)
pyrimido[4,5-d]pyrimidin-2-one
29  |1-(2,6-difluorophenyl)-5-(4-fluoro-2- B 430 1.50
methylphenyl)-7-(2-hydroxyethylamino)-3,4- (0.5h)
dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one
30 (l-(2,6-difluorophenyl)-5-(4-fluoro-2- B 460 1.32
methylphenyl)-7-(2,3-dihydroxypropylamino)- (16 h)
3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one

5

10

1. Using 40% aq dimethylamine. 2. Using 2M methylamine in THF.

Example 31

1-(2.6-difluorophenyh)-5-(4-fluoro-2-methylphenvl)-7-methylsulfinyl-3.4-dihydro-1H-

pyrimido{4,5-d]pyrimidin-2-one

The product of example 2 (204 mg, 0.49 mmol) in THF was treated dropwise
with oxone® (0.307 g, 0.5 mmol) in H,O (10 mL). The mixture was stirred at 23° for 2
h, diluted with EtOAc (100 mL) and washed with H,O (2 x 25 mL) and satd aq NaCl (25
mL), dried (Na;S0Oy), and concentrated. The residue was purified by prep hplc to afford
the sulfoxide as a white powder. LC MS m/z = 433 (MH"), Rt = 1.70 min
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18 1-(2, 6-difluorophenyl)-5-(4-fluoro-2- A 497 1.55

nmet hyl phenyl )-7-(2-pi peridin-I1-yl ethylam no) 3,4-di hydro-1 H pyrimdo [4,
5-d] pyri mz@d qireds@ne trifluoroacetate 19 PCT/US01/06688

1- (2, 6-di fl uorophenyl)-5-(4-fluoro-2- A 491 1.47

met hyl phenyl ) -7-(2-pyridin-3-yl ethylam no)-3,4 dihydro-1 Hpyrim do [4, 5
-d] pyrimdin-2-one trifluoroacetate Eample 32

1- (2, 6-di fluorophenyl)-5-(4-fluoro-2- A 485 1.55
nethylphenyl)-?;&Z-dethylanino et hyl am no) 3, 4-di hydro-1 H-pyrim do

[ 4, 5-d] pyr i &(@ibrdiflueraphenybi§-(4rflneracmethylphenyl)-7-(1-methyl- 1H-imidazol-2-yl-3.4-

1-( ﬁ |6- ﬂi fl Flﬁlﬁl%ﬁhﬁmblw)in%dcﬁﬁ:gfd]H%l‘ﬂihd%F—ZA)n@Qﬁﬂ&mg)Zcetaﬁe dro-1 b oveimid

o ooty af OB linidzoie (6 Ghe Lo dRmoR 30 diy THE Was coled t6 H9° and 5-buty
1-(2,6-dsfl Uﬂﬁmﬁmﬁg\ﬁﬁn ge)(aﬁc)‘ (0BT 18E.20.0 Mmdél) 4val g@d’ed, matﬂmtwgmy biirrel (32-

di met hyl am no) -3 i r Q- ri.m 4, 5H- rimdi.n- 2-.0ne .

Cr1 T vor oacBihal DS Ebaidof BT raRs it 0T AhBY 5048 FisUEastion,

met hyl phenywas Waied toeX3ydrsinstine)l -39, mdind /Ty deaotién Rap pounsd ddo faid agNGHGOy i mi
di n- 2- one | &ﬁ% . = ]{3%3 8 nt .
Exanpl e Con%)%ju%y%gﬁe tdﬁllgndj %%tﬁgl iﬁ'éagfeiga |tons w%lépﬁngorﬁn@éﬁtb&co

1- (2, 6- di f | Wes Bpshedyrith B2Q 43X), satdpqNa@, drjed (N 4) and concentrated. The residue
met hyl pheny ks Eu&f?édw ?égh%lc:’to AFBNOT 108 Wi (0893 of {8Qfke compound as a white

| am no) - 3, 4-di - 4 rijdo[4,5d]. yrimdin-2-0one 25

1-(2, 6-di f | a%%%ﬂéﬁﬁ lls’-zfzfi%h(ﬁ@ﬁ& gt%-%ﬂlni. 55

net hyl phenyl ) - 7- ((R) - 2- hydroxy-|-nethyl - (2 h) ethylam no)- 3 ,4-dihydro-1
Hpyrim do [4, 5 - d] yrimdi n-2-oneExam e 33

1-(2.6-difluorophenyl)-5-(4-fluoro-2-methylphenyl)-7-(1-piperazin-4-yl)-
15 3.4-dihydro-1H-pyrimido[4,5-d1pyrimidin-2-one

The title compound was prepared by the method of example 4 except that 1-BOC-
piperazine (Fluka) was the amine. TFA deblocking of the intermediate BOC protected
compound as in example 4 and prep hplc afforded the the title compound as a white
powder. LC MS m/z = 455 (MH"), Rt = 1.55 min.

20

Example 34
1-(2,6-difluorophenyl)-5-(4-fluoro-2-methylphenvl)-7-(4-carboxypiperidin-1-yl)-

3.4-dibydro-1H-pyrimido[4,5-d]pyrimidin-2-one

The product of example 11 (56 mg, 0.11 mmol) was dissolved in THF (2 mL) and LiOH
25 (24 mg, 1.0 mmol) in H,O (1.0 mL) was added, and the resultiing soln was stirred for 4 h.

The reaction was concentrated and redissolved in DMSO and purified by prep hplc to

afford 24.8 mg (45%) of the title compond. LC MS m/z = 498 (MH"), Rt = 1.64 min.

The sulfides in examples 35 to 37 (Table 2) were prepared by the method of
30  Example 2, except that the boronic acid in step 2b was varied as depicted in Table 2.
below.

-62 -



26 1-(2,6-difluorophenyl)-5-(4-fluoro-2- B 444 1.55
) ethylam no)-3, 4-di hydro-1
H pyrim dwd #/626@] yrim din-2-one 27 1-(2, 6-difl uorophenylpcrasdodroédssior o- 2-

nmet hyl phenyl ) -7-((S) - 2- hydr oxy-1| - net hyl -

(2 h

B 458 1.57 ethyl phenyl)-7-(2-hydroxy- 1, 1 -dinethyl- (80,
et hyl am no) - 3, 4-di hydro-1 H pyri mdo[4,5- 4 h) d] rimdin-2-one 28
1- (2, 6-di f | ubablel2zenyl ) - 5- (4-fluoro-2- B 490 1.19
met hyl phenyl}-7-(2-hydroxy- 1, 1 -his- (85, R
hydr oxymet NEkagpleyl am no) - Gohpdidayhingr 1 H- 16 | IBoryiit aviddp|[ 4, BEAS
yrimdin-2;one 29 {1-(2, 6-di fluorophenyl)-5-(41fl uoro-2- ﬁ%(i ; 5&
nmet hyl phenyl ) - 7- ( 2- hydr oxyet hyl am no)-3,4- (0|5 h) di hydfo=
yrimdo[4,5-d] rimdin-2-one 30 1-(2, 6-difluorophenyl)-5;(4-fl uofmin?- B 460
1.32 methyl phenyl) 79z (£ e3zdi OXYRr opyd am mo 16 h) | 3,4:dih 11H
yrini dof 4, b- d?gyri?m(%]gﬁ%gﬁ%ﬁ g‘%ﬁfﬁ‘%@om aq di hyl am o355 ésdﬁc oM
met hyl am ne i n THRmethEkaifsogl-34-dhydro-1H- 2
1- (2, 6- di f | uor ophemyln)iggrA fajdyriadi8ine bR hy! phényl ) - 7- et hyl sul {i nyl -3, 4-di h
ydro-1 H pyrimdg 14, 5-dipyrrnmroarn-2=onme The gduct—of rexanplie—2—204 ny,
0.49 mmol) | i n3THE (s 6Didaewahe®pRi@e with ()xo (0.3Dp7463 0. 2.¥m1) in
H20 (10 nl). The mixdbbeen 57%gtﬁ}qggfa%1gil_ga_foﬂ 2 A ech,| Uted Wi th Et QAC
(100 nL) apd wash i h@Ego' 2 5 ) and satd ag NaCl (25 10 nl),| dried
(Na2SO4), and con ghi,’\arﬁt Pyﬁ“%gloi‘égiddﬂglmﬁén'puri fied by prep hplc tolafford
the sul foxj{de as ®2voh¢te powder. LC M5S mz = 433 (MH), Rt = 1/70 mn -61
WO 01/ 64679 PCIT U 638 anpl e, 32
12, 6-di fl uprophen #g%(tiu(frPﬁﬁPgB;@ét hyl phenyl 1- me h;of?g-l H izrﬁodqlzol - 2-
Kll-l\/gt ﬁ-l di 13édr oI-I ((pt;hylpﬁrbmd}a—,lﬁetuiligl_fanm-ﬂﬁn:ra- oné trBIOFHl u;r?ace!zgte |

yl i m dazol e i: L. ngi_ ¥: THE was cooled to - an
n-butyl 5ilithiu 1?%&&"1& g’#? ex n’e)d]%ﬂ@émm;lf 0.9 mmol ) | was added, tjhe
m xture was _stir o1% mn and then the product of exanple 3 (45 ngy,) 0.1

mol ) was added @pdgiifiges 83k

' in. Th
2 glgﬁ%g%!gigg‘» hﬁgrééﬁ%ae@w Hie'h@foGr M n. The

m n and then

3X) .

exct r act od WP Gxerns T herhBe SRR G i e AhdePisEsHEd AWa h PR (
satd aq NaC, dried (Na2SO4) and concertgbad 8d. The resi due
Example Compound Name Amine LCMS
m/z Rt
(min)
38 I-((R)-1-Phenylethyl -5-(2-methyl-4~ R-0-methyl- 409 2.39
fluoro)phenyl-7-methylsulfanyl-3,4- benzylamine
dihydro-1H-pyrimido[4,5-d]pyrimidin-
2-one
39 1-((S)-1-Phenylethyl -5-(2-methyl-4- S-o-methyl- 409 2.39
fluoro)phenyl-7-methylsulfanyl-3,4- benzylamine
dihydro-1H-pyrimido[4,5-d]pyrimidin-
2-one
40 1-(2-Chlorophenyl)- 5-(2-methyl-4- 2-chloroaniline | 415 2.17
fluoro)phenyl-7-methylsulfanyl-3,4-
dihydro-1H-pyrimido[4,5-d]pyrimidin-
2-one
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10 was purified by prep hplc to afford 11.6 ng (26% of the title conpound

as a white
1- (2, 6- di fWougarsaptenyl ) - 5- (4-fl uor o- 2- met hyl phenyl ) - 7- ( 1- pipear@sioceds y! ) -

powde

r. LCMS mz = 451 (M), Rt

1.55 mn.

Exanpl e

33
15

3, 4-di hydro-| H pyri m dof 4, 5-dl pyri mi di n-2-one The title conpound was

prepared by the nethod of exanple 4 except that 1-BOC

was the am nelabl’FAcombl ocki ng of the internediate BOC protected

as i n exan

la A4 A

d nron hnle- Q'F'Fanlnr’l +

&flfln co

ound ac
AT

pi perazi ne (Fl uka)

conpound
a—\white

powder. L
6-di fl uorg
3, 4-di hydr|
(56 ng, O.

"ENBnpitz

phenyl)
o-1 Hp
11 nmol

Hlb_l'ul

ha t
AN M A e
= 455 (MbtmpourddNamd. 55 min
- 5- (4-f 1l uoro-2- et hyl phenyl )
yrimdo f 4,5-d1 pyrimdin-2
was dissolved in THE (2

\SAvaN

20Amdmapl €
-7-(4-carbo

-one The prp
) and Li CH

oo

34 1eMsS

Xg{%}z{)(ﬂ

25 (24

D f

1 (uyp) 1

_1_y|)_
exanple 11
0

mrol ) in K
h. The re
prep hplc

(M), R

prepared f
step 2b wg
PCT/ US01/

(mn) 35 1-

met hyl - sul
1-(2,6-Dif
7- et hyl s(

2044 1.0
action

to aff
= 1.64

y the n
\S—variefd”
6688 T
(2,6-D
fanyl -3
| uor oph
Ifanyl

ﬂ%?% 1ddeC Jﬁgﬁ Lthe res

oncgntrate d redi sso

bugropheyhy-methylsulnyt Bt i t

Y dr oL M- kil @S- fpyBadm! e
Jﬁbé of ﬁ%o Eﬂgnple 2,

dihyidje- 1B-{yimifoM:5 dpoAm2dit9
é 41 dlhydro- IFprrinido [4

| P Byeo

| e @@#fsond.
s 35 to 37

except that the

oW -62

sti
O and pur
LC M5S|m
Tabl e| 2)

bor onil ¢
01/ 6467

QI‘

d
ifie
z

for 4
o by
498
e

in

wer
acid
Q

aapaw2ﬂ£M¢&myuaSQQmmem@n4nane Bor ani ¢ ac

ol PR BT bR RRSRE £ g famling.

B(OH)2 flu

5- d]pyrim

BIsC |
(OH) 2
36

2-one
or ophenyl
di n- 210n

VB2.201 z

Rt

)_
e 37

1

1- (2, 6-di f{
B(OH)z di

+uoroph

hyddo- 1

U&= OI939 <. CU III;'l.II I

fluoro)phenyl-7-methylsulfanyl-3,4-
dihydro-
1H-pyrimido[4,5-d]pyrimidin-2-one

o Phmsthriohem]): 5-Ocmetbyh i

pllcllyl
] d| %56 1'

methylaniline

‘I‘II

| dal £
l. ITyrourt

409

2.22

L 3, 4-

Y

44

1-(2-Fluorophenyl)- 5-(2-methyl-4-
fluoro)phenyl-7-methylsulfanyl-3,4-
dihydro-1H-pyrimido[4,5-d]pyrimidin-

2-one

2-fluoroaniline

399

2.10

The sulfones in Table 4 were made by the procedure of Example 3 except that the

substrate sulfides were the products of the examples indicated.

Table 4
Example Compound name Method* LC MS
m/z | Rt (min)
45 1-(2,6-Difluorophenyl)- 5-phenyl-7- 35 417 1.75
methylsulfonyl-3,4-dihydro-1H-
pyrimido[4,5-d]pyrimidin-2-one
46 1-(2,6-Difluorophenyl)- 5-(4- 36 436 1.82
fluorophenyl)- 7-methylsulfonyl-3,4~
dihydro-1H-pyrimido[4,5-
d]pyrimidin-2-one
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2-one
met hod of

Exanpl e 2 except that the amne in step 2a was varied as
depi ct ed W@dﬁ@k@ 3, below. Table 3 Exanple Corrpound Nanme paTm1béesdS mz

The sulfides in exanples 38 - 44 (Table 3) were prepared by the

Rt (mn) 38 1-((R)-1-Phenyl ethyl -5-(2-nethyl-4- R-a-nethyl- 409 2.39
f1uoro) phenyl - 7-met hyl sul f anyl - 3, 4- benzyl am ne d| hydro-1 H pyrim do
[ 4, 5- d] pyr i ¥Abti hcok- one 39 1-((S)- 1- Phenyl ethyl -5-(2-methyl -4- S-a-nethyl -
409 2.39 fHuere)phenyt—7—rrethytsut-fany berzyH-am-re—di-hydre—1
H pyri m doBExdmpk { d] pyri m Gompoladmenel 1 (2 Chl|MahpdEny| ) - L&E-N3- net hyl - 4-
2-chloroarjiline 415 2.17 fl uoro)phenyl 7- met hyl §u| fanyl 13, 4- dih HfS’ 1
H - A4 LA a0 \AMN N1 o AC70 DT IRLé n
H pyri m do145ttpyrindirr—t=—ene—5—-63-—-Wo01f I T CTUSULyoo Tabl e
3 cont. EXangl’e Conr@cubiflumesheam)de(Cbi@ethvBphenyd)-Rt| @i n) | 4331- j‘ydl&?ne&yl
-5-(2-methyl -4- cycly £a %743 dro-fHruor o) phenyl - 7- net hyl sulif anyl 3, 4-
am ne di hydro-1 H pyfgtgﬂ%f% OI t ;ﬁ m di n- 2-qgne 42 1;(2- Metthyl phepyl) -
5- (2-met hyl -4- 2- pyomido[3g- ]ﬂﬁw@ﬁmvi 7-met hyl sul fanyl - 3, 4-
met hyl ani Ili negdi h Otr( Y Plh étl‘H’l 9(t4net 141] pyrijm 3di n-\ 249pe |43 o1
1- (2, 6- D net hyI ph g H 409 2. 22
f | uor o) phenyl - )E]Eﬁl\'y‘ Wet yﬁmf% ﬂTdal quPne di hydro- 1H
yri m do[ 4,|5-d] yr 1H-gyrimittoP)8-d]pyrimidin-2-one
49 1-((S)-1-Phenylethyl)-5-(2-methyl-4- 39 441 2.01
fluoro)phenyl-7-methylsulfonyl-3,4-dihydro-
1H-pyrimido[4,5-d]pyrimidin-2-one
50 1-(2-Chlorophenyl)- 5-(2-methyl-4- 40 447 1.94
fluoro)phenyl-7-methylsulfonyl-3,4-dihydro-
1H-pyrimido[4,5-d]pyrimidin-2-one
51 1-Cyclohexyl —5-(2-methyl-4-fluoro)phenyl- 41 419 2.02
7-methylsulfonyl —-3,4-dihydro-1H-
yrimido[4,5-d]pyrimidin-2-one
52 1-(2-Methylphenyl)- 5-(2-methyl-4- 42 427 1.82
fluoro)phenyl-7-methylsulfonyl-3,4-dihydro-
1H-pyrimido[4,5-d]pyrimidin-2-one
53 1-(2,6-Dimethylphenyl)- 5-(2-methyl-4- 43 441 1.92
fluoro)phenyl-7-methylsulfonyl-3,4-dihydro-
1H-pyrimido[4,5-d]pyrimidin-2-one
54 1-(2-Fluorophenyl)- 5-(2-methyl-4- 44 431 1.84
fluoro)phenyl-7-methylsulfonyl-3,4-dihydro-
1H-pyrimido[4,5-d]pyrimidin-2-one

* the substrate is the product of the noted example #

Example 55

1-(2,6-Difluorophenyl)- 5-phenyl-7-(4-methvlpiperazin-1-v1)-3,4-dihydro-1H-

pyrimido

[4,5-d]pyrimidin-2-one

The product of example 45 (41.6 mg, 0.1 mmol), 4-methylpiperazine (30 mg, 0.3
mmol) and NMP (1.0 mL) were dissolved together and heated to 65° for 18 h. The NMP
was removed in high vacuum and the residue was purified by prep hplc to afford 17 mg
of the title compound. LC MS m/z = 437 (MH"), Rt = 1.47 min.
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44 1-(2-Fl uorophenyl)- 5-(2-nmethyl-4- 2-fluoroaniline 399 2.10

fl uor o) phenyl - 7- et hyl sul fanyl -3, 4- di hydro-1 H pyrimdo[ 4, 5-d] pyrimdin
2-one Theosulshemwes in Tabl e 4 were nmade by the procedur e pefr/bsoaotdse 3
except that the substrate sulfides were the products of the exanples

I ndicated. 5 Table 4 Exanpl e Conpound nanme Method* LC MS miz Rt (mn) 45
1- (2, 6-Di fl uor ophenyl ) - 5-phenyl - 7- 3ExtpldIF5

met hyl sul fonyl - 3, 4-di hydro-1 H yrim do[4,5-d] yrimdin-2-one 46

1-(2, 6- Dfluorophenyl) 5- (4 36 436 1 82 quorohenyI

7- met hyl sul Ld2prDiluarophayy ‘ y1-3gt-digydser {Erpy ‘
01/ 64679 Pczﬁpuﬁﬁﬁdlgﬁgﬁ&& Tabl e 4 cont Exarrpl e Corrpound name I\/bt hod* LC Ms
mz Rt

T et hyt sul TBRTOSEE T RS Lbroeth 2o Tyt ng%eowi7@§‘3’v%rel 87

1- ((R)) -4- Plreasiyd by thpl netbed 3f mmwé 5% -ondfing4lie BplOitep, to afford the BOC protected

yrim d neo- SRR A brbBREoredogpiRUREY Yoo bidkrddToh Stalipta 4 aupt yyitid by
f1 uor o) phenytepTLplﬁetDmﬁﬁosdltHedﬁlplcommunﬂ MM mizH 4392 (Vb R4 =5L3ﬂ mln
yrimdin-2-one 50 1-(2-Chlorophenyl)- 5-(2-nethyl-4- 40 447

quoro)phenilJ nmet hyl sul fonyl - 3, 4-di hydro- IHp yrimdo[4,5-d
yrim di n- 2- dhecompoundy én Eﬁb&@ﬁwe@pe@arﬁ@tWﬂhm@P@aﬁt qo%fel%salmplm uging the 02

7-met hyhgul § ,%fm briatdarhindl 2MAhOsd1fdnk khaw o Fable 8l(Methdd di McAd&Ruedus work-
1-(2-Met hyl ?}/ W)@%pécﬁ?wplggﬁ unglﬁ 27aé)prop%1ate amine and the sulfone shown in

quoro)phen
Table 5 (Method D; with concentration of the crude reaction mixture, then preperation

hplc), or the method of Example 33 using the appropriate sulfone (Method E; aq. work-
up with citric acid, deblocking, and prep hplc) or the method of Example 56 using the

15 appropriate sulfone as shown in Table 5 (Method F; concentration, deblocking, and prep
hplc). In the table, method* is the the substrate is the sulfone of the noted example.

Table §
Example Compound name Method* LCMS
m/z | Rt

57 1-(2,6-difluorophenyl)-5-(2-methylphenyl)-7-(2- C 467 | 1.44
diethylaminoethylamino)-3,4-dihydro-1H- 47)

yrimido[4,5-d]lpyrimidin-2-one trifluoroacetate

58 1-(2,6-difluorophenyl)-5-(2-methylphenyl)-7-(1- E 437 | 1.50
piperazin-4-yl)-3,4-dihydro- 1H—pyr1nudo[4 5- 47)
dipyrimidin-2-one’

59  |1-(2,6-diflurorophenyl)-5-phenyl-7-(2- D 412 | 1.60
hydroxyethyl)methylamino-3,4-dihydro-1H- 45)
pyrimido[4,5-d]pyrimidin-2-one

60  |1-(2,6-diflurorophenyl)-5-phenyl-7-(4- D 494 | 1.85
carboethoxypiperidin-1-yl)-3,4-dihydro-1H- (45)
pyrimido[4,5-d]pyrimidin-2-one
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1H yrimdo[4,5-d] yrimdin-2-one 53 1-(2, 6-Di net hyl phenyl) -

43 441 1.92

yri m do[ 4wl @Jesadioi m di n- 2- one 54 1-(2-Fl uorophenyl) -
- 3, 4-di hydro-

1.84

fluor

f | uor o) phenyl

0) phenyl - 7- net hyl sul f onyl

- 7- et hyl sul f onyl

- 3, 4-di hydr o-

1

H

1Hp

5- (2-pratisohndess 44 431
ri i do[ 4, 5-d]

5-(2- met

yrimdin-2-one * the substrate is the product of the noted exanple #
Exanpl e 55 1F{i¢ 6<titf | uor ophenyl) -

5- phenyl

- 7- {4-met hy

yl pi-perazi-n-

1-vI1)-3 4-dihydro-1H §
l-yl)-3 4-dl nhya !

hyl -

pyri mi do[ 4, |BExdiple|i M di n- 2- on€ofdpoud Aathet of exanpl B/[étﬁoc(ﬂﬂ . 6.omis 0.1
mol ), 4-net hyl pigerazine (30 ng, 0.3 mol) and NMP (1.0 ml) WE,:j{
di ssol ved tlegether—andheatedto65-for-18-h—The NVMP—was 3?{?“ Y n hi gh
vacuum and |t heélr e§l{d2|,é difhsropuphedfylpd-phynyir7e@-hpl c to af flord 14389 1.84 |t he
title conpound. LC 37 i 1.47 mnl ;- D 01/{64679
PCT/ USO1/ 06088 Ex%?’gpé%‘”fd ;yg)l\%ztfdf‘ﬁ %Han 1 an - @y M
5- phenyl - [ Deraz@YerldQ[‘l,S}d}E ididrdoht Ryri ni do[ 4, 5- dl pyti ni di n- 2-lone
The product Hexd Qg(ﬁ RBeviPBi)da-80¢ 1 BGS- pi p Zi (FI uka)
were 5 tre c? [CK ﬁw()c%;ph?nﬁ}ls F%Y?TH onaizttlijng the hp %bgt {127 tjo
afford the BOC pr oyléc%ﬂhhsidm éHr@'md@[“rﬁ]pyrlpu@adct wéS) debl ocked by the
procedure of exanpbg 4b and purified by prep hpIc tp afforj thé titlie
conmpound. LC = 1. 37 mn, The conpoun rabtle 5
wer e prepar ed%y fﬂ%érdéﬁWér%F%BS@Pe@lgnﬁl‘épgoh%%l ng ‘*he f@"f appPhpri at e
anm ne and the sul figneg dhibydrot YH-patdin@icpd, 6 MIpyadidGi-24 nel @ges aquej us war k-
up), or the nmethod of Exanple 55 using the appropriate am mp and the
sul f one shownr—+n—Fable5(MthodD—wth-econcentration—of +ude
reaction mxt ¥de, [tHi26- IhﬂﬂpmphenW)qS -BEalwyophenylt héd-met hdd of Eﬁﬁ rpl.¢7 33
usi ng the appropri ( é wor k- up with ¢itrijc acild,
debl ocki ng,| and pr‘%ﬁﬂ’% rﬁ’i}ﬁ‘l ’a% (ﬂﬁgdéoq?i Exanpl e 56wgii ng the 15
appropri at e_sul f onpyr#side ]nymmndtmr%rose (Met hod F; cbncentration,
debl ocki ng,| ang priep, 6hﬁ’fl19r})r @nﬁﬁg- héﬁbﬁoéyheﬁm?@ i 5 the thassubsesate is
the sul fone of thg noted exa Conpound| name Met hod* LC
MS mz Rt | 57 1- (@Ydéowqhymeéﬁﬁgﬁk}lp)ia%d@%iﬂyl phepy{*PI7-(2- € 467 |1.44
di et hyl am noet hyl apyrivedoBt, Sdibviyvdam=2bhe (47) yrim do[ 4, 5-d] |yri rn' di n-{2-one
trifluoroacetaéte .
6~ [1-(2,6-difluorophenyl)- 5-(4-fluorophenyl)-7- F 441 | 1.40
(piperazin-1-yl)-3,4-dihydro-1H-pyrimido[4,5- (46)
dJpyrimidin-2-one
67 1-(2,6-difluorophenyl)- 5-(4-fluorophenyl)-7-(4- D 512 | 242
carboethoxypiperidinQ1—y1)-3,4-dihydro-1H- (46)
yrimido[4,5-d]pyrimidin-2-one
68 1-(2,6-difluorophenyl)- 5-(4-fluorophenyl)-7-(4- D 456 | 1.95
hydroxypiperidin-1-yl)-3,4-dihydro-1H- (46)
yrimido[4,5-d]pyrimidin-2-one
69  [1-(2,6-diflurorophenyl)-5-(4-fluorophenyl)-7- D 423 | 1.52
(imidazol-1-yl)-3,4-dihydro-1H-pyrimido[4,5- (46)
d]pyrimidin-2-one
70 |1-(2,6-diflurorophenyl)-5-(4-fluorophenyl)-7- D 442 | 2.10
(morpholin-1-yl)-3,4-dihydro-1H-pyrimido[4,5- (46)
d]pyrimidin-2-one
71 |1-(2,6-diflurorophenyl)-5-(4-fluorophenyl)-7-(4- D 470 | 1.90
hydroxymethylpiperidin-1-yl)-3,4-dihydro-1H- (46)
pyrimido[4,5-d]pyrimidin-2-one
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58 1-(2, 6-difluorophenyl)-5-(2-nethyl phenyl)-7-(1- E 437 1.50
pi perazi n-4-yl)-3, 4-di hydro-| H pyri mdo[4,5- (47) d]pyrimdin-2-one' 59
1- (2, 6- di Wowmuewhenyl ) - 5- phenyl - 7-(2- D 412 1.60 PCT/US01/06688
hydr oxyet hyl ) net hyl am no- 3, 4-di hydro-1H (45) rimdo[4,5-d] yrimdin-2-one
60 1-(2, 6-diflurorophenyl)-5-phenyl-7-(4- D 494 1.85
car boet hoxypi peridin-1-yl)-3, 4-di hydr &xbhpld 45) yri m do[ 4, 5-d]
0 01/ 6467

yrim din-2- oD & tl%ﬁﬁl%?nm-ﬁﬁ%lez é cont. Exanple

Conpound name e =
1-(2,6-difl2 i dlnFQ -opgtriflupgoacetate

hydr oxypi peri di nTﬁe f&du@t cffegh (EQ"ASS v@fl‘s"coﬁééied t)Srtlllem Eé@rﬁp&]ndﬂy'tﬁ?:d' n-2-one

62 1-(2,6-diflu oro enyl) 405 1.47° yl)-
37 47 0\ byt oPRorEgs phraseid 32 aRo S e 1) g](M(I‘ﬁE)Rth

1- (2, 6-diflurorophenyl)-5- phenyl (nE @Qjelm-l - D 424 2 04

yl) -3, 4-di hyd .H- 5-d : %l34dd
1- (2, 6- Di f | tofopten ETY L)% LIUQLOpRGOYL ? 2 daz0l-2-y ihydro-

met hyl pi per mevnlrmdch)5—61134!511111&111{%@%]1%11@14}6&&&&| m do[ 4, 5- d] rimdin-2-one 65

ydr bxyet hyl ) et gt ERae 0 2 %H%i‘?&%%%% 35 Bt EBtn g o

yrim di he2- m@ée%e of exanglelp2.1 6o H$7, (51 471{tﬂdr46ph1@nyl) 7- F 441 1.40
(pi perazin-1-yl)- 3 4-di hydro | H-pyri ”Eﬁ'ﬁ&n?leEM (46) d] imdin-2-one 67
1-(2,6-difl ) I) (4f|uloro enX 4

car boet hoxypitfe e & 4
yrimdin-2- Wﬁnﬂﬁ[zﬂﬁ(d%ﬁnﬁﬂfd-%ﬁ@plfﬁj@%a)ceta&(4 fl u0r0pheny|) 7-(4- D 456

>1, " |9r5n d Ih%drzmc()xgl pﬁlé ngOIAuct %l&mpé 6%' vt/]e}/sdcro(r)lverlt_i- d tg)At'l?c) targég Icépnpo&néc"i by tg‘l

15 procedure of example 34. LC MS m/z = 466 (MH+), Rt = 2.39 min

Example 75
1-(2,6-difluorophenyl)-5-(4-fluorophenvl)-7-(4-carboxypiperidin-1-y1)-3 ,4-dihydro-1H-
pyrimido[4,5-d]pyrimidin-2-one trifluoroacetate

The product of example 67 was converted to the target compound by the
20  procedure of example 34. LC MS m/z = 484 (MH+), Rt = 1.95 min

Example 76
1-(2-Chlorophenyl)-5-(4-fluoro-2-methylphenvl)-7-(2-pyrrolidin-1-vl-ethvlamino)-3.4-
dihydro-1H-pyrimidido[4,5-dIpyrimidin-2- one .

The product of example 50 (75 mg, 0.168 mmol), pyrollidin-1-yl ethylamine
25  (57mg, 0,5 mmol) were combined in a sealed tube at 90° for 20 h. Concentration and
prep hplc afforded the title compound as an amber oil. LC MS m/z = 480 (MH+), Rt =
1.52 min
Example 77
1-(2-Chlorophenyl)-5-(4-fluoro-2-methylphenyl)-7-(1H-tetrazol-5-ylamino)-3,4-dihydro-
30 1H-pyrimido[4,5-dlpyrimidin-one

The method of example 76 was repeated except using S-aminotetrazole as the
amine and the reaction was heated to 150° for 10 h. Concentration and prep hplc afforded
the title compound as an amber oil. LC MS m/z = 450 (MH+), Rt = 1.94 min.

35 The compounds in Table 6 were prepared by either the method of Example 76
(method G) or the method of Example 77 (method H) using the appropriate amine and
the sulphone of the example indicated.
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carboxylic acid amide)amino] -3,4-dihydro-1H-

pyrimido[4,5-d]pyrimidin-one

1. 52(ﬂ{l‘droxy—l,1-bis—hydroxymethyl-ethylamino) - H
3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-one
83  |1-(2-Chlorophenyl)-5-(4-fluoro-2-methylphenyl)-7- | (50) 447 | 2.26
(2-hydroxy-1,1-dimethyl-ethylamino) -3,4-dihydro- H
1H-pyrimido[4,5-d]pyrimidin-one .
84  |1-(2-Chlorophenyl)-5-(4-fluoro-2-methylphenyl)-7- | (50) 442 | 1.75
[(2-hydroxyethy)-methylamino] -3,4-dihydro-1H- G
yrimido[4,5-d]pyrimidin-one
85 |1-(2-Chlorophenyl)-5-(4-fluoro-2-methylphenyl)-7- | (50) 519 | 1.87
[(racemic)-3-exo-(bicyclo[2.2.1]hept-ene-2- H
carboxylic acid amide)amino]) -3,4-dihydro-1H-
yrimido[4,5-d]pyrimidin-one
86 |1-(2-Chlorophenyl)-5-(4-fluoro-2-methylphenyl)-7- | (50) 519 | 1.80
[(racemic)-3-endo-(bicyclo[2.2.1]hept-ene-2- G
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Exanpl e 77

1- (2- Chl orophenyl ) -5-(4-fl uoro-2-net hyl phenyl)-7-(1Htetrazol -5-ylam no)-3
4- di hydr owg3f/6ke¢to- pyri mido f 4,5-dl pyri m di n-one The met ha¢1afsoenésspl e 76
was repeated except using 5-am notetrazole as the amne and the reaction

was heated to 150 for 10 h. Concentratlon and prep hplc afforded the title
conpound as #ablafdisent.oil. LC MS mz = 450 (MH), Rt = 1.94 nmin. 35 The

conpounds i p—Fable6—were—prepared byL eit-her—the—ret-hod—ofExanple—7
(method G [Examplk net hod of Eempbendian{enet hod H) usiMethodiy adpl BfF i dt e
am ne and [he su phone of the exarrpl e indicated. -68 WO Ollgﬁg ﬁp,mm
PCT/ USO1/ 06588~ T&bi e—6 |_Aa.|| e wu rpound—hate—hethod HCE—VH 8§ Ai N 78

1-( 2- Chi or ophéfy| )L-(B-Cotophenyb- -4t zmmﬂwlpheﬁyl)US ) (005 1488 | 1.77

(2- pi peri di p- 1-yl i m dof4, §-d] yrimi di n-one
79 1-(2-Chlpr ophe k[P (%%&Q% FZLP?f fhg'b %#E;\l{/l r67_ (50) 472 1.145
(2- hydroxy- | - hv JPYHHE@IE\'/QI@I hxd amino) Hl-3 . 4-di hydro- 1H

yrim dof 4, 5} digsi W1QQI€I9&%P§&1 y1)-5-(4-fluoro-2- methyl henyl)-7- Jg) (5494)1 , 15%92 1.69

1- (2- Chl or ophenyl 4-f

((R) - 2- hydr gxy -Z%gmwlffﬂﬁarkﬂbympﬁ aﬁﬂ'&%/] %rr o- 1H yrli mi da[ 4, 5-d]
yrim di n-ong 81 ld{n3dfhlHrspieayk)s-Bpgydmidibone- 2- met nyl phenyl)-7- (5Q) 442
)1/; iegni ég[sz é: %d;ﬁﬁﬁi@pﬂrogﬁéxy&?ﬁ TR0 ety o 90~ (361 427 | 153
1- ( 2- Chl or ophenyl )2-Bydréxydthydamind) A¢-aiiydhe it ) - 7- (50) @88 |1. 31
(2- hydroxy- 1, 1- bi 5¢ I ~-ethylamno) - H 3 ,4-di hydro- 1H
yrim do[ 4, 5Faf—yr %"lif%ﬂf@r?%’ﬁgﬁof}ﬂud% b

1- (2- Chl or oph@Ry| J=(65) UPhenydathyl >-SridtinprpRensthylplieny()50) (437 (242% | 1.59

(2- hydr oxy- 1, 1- di Pbikroflity] S agkugnb)d> didmgigeeH 1 He yriim g4, 5-id]
rimdin-onel 84 1-%{ @%A’rgrop e yl)9l)5ann4)f uoroﬂiér hyl phenyl ) - 7-| (50)| 442
1.75 [ (2- hydroxyYHy '01'13% 4-di hydr a- 1 H G yrilm dao[l4, 5- d]

yrimdin-ong 83 1-1((?8)@?%@&%1% |S)(45ﬂ'l{o{10 hlrﬁ@thﬂp 1yt4yjenyh89'-1.6_§0) 519
1.87 [(racemc)- C)[cllgfh Iammo ]348&1 gne gf? H car baxyli g acid

am de) ami no|) -3, @H‘Rﬁ&ﬁbﬁ ey ) ydro-

yrimido[4,5-d]pyrimidin-one
92  |1-((S)-1-Phenylethyl)-5-(4-fluoro-2-methylphenyl)- | (49) 446 | 2.10
7-(1H-tetrazol-5-ylamino) -3,4-dihydro-1H- H
pyrimido[4,5-d]pyrimidin-one
93  |1-((S)-1-Phenylethyl)-5-(4-fluoro-2-methylphenyl)- | (49) 436 | 1.69
7-((R)-2-hydroxy-1-methyl-ethylamino) -3,4- G
dihydro-1H-pyrimido[4,5-d]pyrimidin-one
94  |1-((S)-1-Phenylethyl)-5-(4-fluoro-2-methylphenyl)- | (49) 436 | 1.79
7-[(2-hydroxyethyl)-methylamino] -3,4-dihydro- G
1H-pyrimido[4,5-d]pyrimidin-one
95 |{1-((S)-1-Phenylethyl)-5-(4-fluoro-2-methylphenyl)- | (49) 464 | 1.85
7-[([1,3]dioxolan-2-ylmethyl)amino]-3,4-dihydro- G
1H-pyrimido[4,5-d]pyrimidin-one
96 [1-((S)-1-Phenylethyl)-5-(4-fluoro-2-methylphenyl)- | (49) 503 | 1.80
7-[3-(2-0x0-pyrrolidin- 1-yl)-propylamino]-3,4- G

dihydro-1H-pyrimido[4,5-d]pyrimidin-one
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688 Table 6 cont.

olan-2 \l| methv ) -amnel-3 4-di hvdro- G

VI a

{([1, 3] di oxe

-3,4-di hydro-1H yrimdo[4,5-d] yrimdin-one -69 WD 01/ 64679
Exanpl e Compound nanme Method* LC M5 mz Rt
87 1-(Z2tai¢ 6cophenyl ) - 5- (4-fl uoro- 2-net hyl phenyl ) - 7-

1

(50) 470 1.77
dol 4 5. d]
NS

yrim di n- orlEx&@8pld- ( 2- Ohl or oph@mybdur-riatef | Uor o-2- met pthérly| LOMS 50) 509
1.69 [3-(2-oxo- pyrrol idin-1-yl) propylamno]-3,4- Gdih drom}H- .
yri i do[ 4, B—d—+Hri-ei-r—ene—89 z_|Rt min
1- (2- Chl or gph@hy| [J<(&){UPhdnytetind 25wt pRemphylpieny)5D) (4927 (1453 | 1.63
(2- hydr oxyet hyl a s\VAol s o[ 4, 5- d] Mrimdin-one 90
1-((S) - 1- Phenyl et 3?%yg‘%f‘ﬁetﬁ*luor 53 t%d?pggyl )~ (B9)7478 1. 5¢
7-(2- pyrrol|idi yiidinong: di hydro-1 H G yrini do[ 4, 3-d]
yrimdin one 88 1 l(S)rbrhemEsiuihory 4ndh ety Ahgsy ()1 4149) 489
1 65 7 (20i por ﬁ&ﬁ n@ et iﬁf yB: THHOY yrim dol'4 g-d]
yrinidin-one 92 7(%EwﬂﬁhﬁﬁénWPgﬁwymyn@L?4k@b Pdﬂé-netﬁy|pheny|)- (49) 446
2.10 7-(1Ht et r aggimbiold, 8a@lm@iImidd-dnedi hydro-1H H r| m do[ 4, 5-d]
yrim di n-on I e flTuoro-Z-fe 'gh DR 9) 436
1. 69 7-((F)§§hyéﬁ%igoﬁ*§%? %ﬂ @?ﬁb'ﬁ ‘ﬁH}IK@JAS&G iﬁaérc-§§¥L &?én'do
[4,5-d] yrijm di n-jethelaBdnd)- 4-8jhylirdRhHmsiaiitiyd)5-5- (4-f | uoGo- 2- met hyl phenyl ) -
(49) 436 1. fiﬂﬁ&%poﬁ%et hyl ) - met hyl am no] - 3, 4-di hydrlo- G|1H
yrimdo[ 4,5 €95 -
1- ((S) - 1- Phleniet |y flubrq-2-nidtiudpleengl) ikt hpipphidinyl-yl-  (49§51364 4685 1.72[|([
1, 3] di oxol an- 2-yl 1H yrj mgdo[ 4, 5-d]
ri m din-one 96 1- g?g%%a@h@eﬂg hg/ﬁf]o ﬁ@y%g? 4u@oro 2- mpt hgl pFenyI Y- (49) 503
1.80 Ipyrimidin-one
101  5-(4-fluoro-2-methylphenyl)-7-(1H-tetrazol-5- 6hH 424 | 2.17
ylamino)-3,4-dihydro-1H-pyrimido[4,5- H
d]pyrimidin-one
102 |5-(4-fluoro-2-methylphenyl)-7-(2-hydroxy-1- Bn 444 | 1.66
hydroxymethyl-1-methylethylamino)-3,4-dihydro- G
1H-pyrimido[4,5-d]pyrimidin-one
103 |5-(4-fluoro-2-methylphenyl)-7-((R)-2-hydroxy-1- (51) 414 | 1.68
methyl-ethylamino)-3,4-dihydro-1H-pyrimido[4,5- G
d]pyrimidin-one
104 [5-(4-fluoro-2-methylphenyl)-7-((S)-2-hydroxy-1- SH 428 | 2.06
methylethylamino)-3,4-dihydro-1H-pyrimido[4,5- G
d]pyrimidin-one
105 5-(4-fluoro-2-methylphenyl)-7-(2-hydroxy-1,1-bis- | (51) 460 | 1.52
hydroxymethyl-ethylamino)-3,4-dihydro-1H- H
yrimido[4,5-d]pyrimidin-one
106 5—(4-ﬂuoro-2—methylphenyl)—7{-(2-'hydroxy-1,1- (51 428 | 1.85
dimethyl-ethylamino)-3,4-dihydro-1H- G
yrimido[4,5-d]pyrimidin-one
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7-[3-(2-oxo-pyrrolidin-1-yl)-propylamno]-3,4- G dihydro-1H
yrimdo[4,5-d] yrimdin-one -70 WO 01/ 64679 PCT/ US01/ 06688 Table 6 cont.
Exanpl e Gawpawaghonane Method* LC MS nmz RR min 97 PCT/US01/06688
1- ((S)- 1- Phenyl et hyl ) - 5- (4-fl uoro-2-met hyl phenyl )- (49) 422 1.63
7- (2- hydroxyet hyl am no) -3, 4-di hydro-1H G yrimdo[4,5-d] yrimdin-one 98
1-((S)-1- Phe’thleiShgrmt) 5- (4-fluoro-2-net hyl phenyl )- (49) 489 1.47
7(3 pyrr0| din- 15/_19[0@]4%@\ -QAriJJ\\/rirn___” G /rlm nr4,5-d]
yrim din- OHEXQﬁplE-(4-f | uor o- 2€<§fﬁpdsmidphﬁmyl )-7-(2-pyr fl\@éthdi"ﬂ-l Iyt MY 51) 453
1.55 ethyljam no)|- 3, 4-di hydro-| H pyrimnido[4,5- G dlpyrl di nggneRg.OO
5- (4-f1 uor o—2—etihH meen‘ B {(2-—p+peri-Hn——yl—{ 514671 73VZ un
et hyl am no)|- 310%- 5 dhord- Bl-rmthylph&hy[)éri -Bq1, Gduk}xo}{an -PA d néﬁdoejl@élz 1.84
5- (4-fluorg-2- net f 5 4p4 2.1
yl am no) - 3, }4- di hygpﬁk yr| m g]d[ll_g?;dg(g lﬁzg%l&in%'do@ di n- pne 10%
5- (4-f | uor g- 2- net AlpypruBdptone7- (2- hydr oxy-1- (51) 444! 1.66 |hydrgxynetlhyl -
- met hyl et hy|l apggno - \Vis T N 3,/ 2 g;“gjo[ 4, 5-d 1hym|digr ang~403
5-(4-fluoro-2-net yI gﬁlenyP H}f”%n%? 3[/ (5 ) 4%51. 68
net hyl - et hy|l ani ncJE %Ollﬂl%lWhP@PIlaﬂlWr tridity G fd] p¥ri |di n-dne 104
5-(4-fluoro-2-net Iﬂﬂﬁ)![wlj_)djﬁyrﬁﬁl&n gnﬁhydroxy I - (51) 428 2.i06
met hyl et hyl am no)= 3, 4-di h clrol clo[4,b- G d]pyri_.din-one [T
5- (4-f 1 uor o- Ay ﬁ#%@ hﬁ(@%’br - 1, 1 -bis- @S 46004 5§?9
hydr oxynet hyl - et hyjrc&mmhylﬁxﬂoﬂBhydih@dr&HH blyrmhidajl[de{ , 56d] |ri m di n-one 106
5-(4-f|uoro-2 rret@i\yph n¥l’3 7-(2- hydroxy 1,1- (51) 428 1.83
di et hyl - et [ry-ame) LotbLt "'*“‘ H- +m-dof-45—d}—yrmdir—gre—41
110 5- (4 fluoro-2- methylphenyl) -7-(3-pyrrolidin-1- ShH 467 | 1.47
ylpropylamino)-3,4-dihydro-1H-pyrimido[4,5- G
d]pyrimidin-one
111 |1-(2-Methylphenyl)- 5-(4-fluoro-2-methylphenyl)- (52) 461 | 1.42
7-(2-pyrrolidin-1-yl-ethylamino)-3,4-dihydro-1H- G
pyrimido[4,5-d]pyrimidin-one
112 [1-(2-Methylphenyl)-5-(4-fluoro-2-methylphenyl)-7-| (52) 475 | 1.49
(2-piperidin-1-yl ethylamino)-3,4-dihydro-1H- G
yrimido[4,5-d]pyrimidin-one
113 |1-(2-Methylphenyl)- 5-(4-fluoro-2-methylphenyl)- (52) 452 | 141
7-(2-hydroxy-1-hydroxymethyl-1-methyl G
ethylamino)-3,4-dihydro-1H-pyrimido[4,5-
d]pyrimidin-one
114 [1-(2-Methylphenyl)-5-(4-fluoro-2-methylphenyl)-7-| (52) 421 | 1.53
((R)-2-hydroxy-1-methyl-ethylamino)-3,4-dihydro- G
1H-pyrimido[4,5-d]pyrimidin-one
115 |1-(2-Methylphenyl)-5-(4-fluoro-2-methylphenyl)-7-| (52) 422 | 1.54
((S)-2-hydroxy-1-methylethylamino)-3,4-dihydro- G
1H-pyrimido[4,5-d]pyrimidin-one
116 |1-(2-Methylphenyl)- 5-(4-fluoro-2-methylphenyl)- (52) 468 | 1.30
7-(2-hydroxy-1,1-bis-hydroxymethyl-ethylamino)- H
3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-one
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WO 01/ 64679 PCT/ US01/ 06688 Table 6 cont. Exanple Conpound nane Method* LC
M5 mz RR mn 107 5-(4-fluoro-2-nethyl phenyl)-7-[([1, 3] di oxol an-2- (51)
442 1. 84 werpdiwMépam no] - 3, 4-di hydro-1 H pyrim do[4,5- G d]pewrisodosssene 108
5-(4-fluoro-2-nmethyl phenyl)-7-[3-(2-oxo- (51) 481 1.72 wyrrolidin- |
-yl)-propyl am no] -3, 4-di hydro-1 H G yrimdo[4,5-d] yrimdin-one 109
5-(4-f1 uor o-Pabdebhyhtphenyl )-7- (2- (51) 400 1.59

hydr oxyet hylam-no)-3, 4-dihydro-l Hpyrimdol4, 5 G dlpyri din-one 110
5- (4-f1 uor oERamplehy| phenyl ) - 7€é@ppytidrniedi n-1 - (51) Methdd47 LCMS
yl propyl am|no) - 3, 4- di hydro-| Hpyrim do[ 4,5- G d] pyri|di n-onemizll

1- ( 2- Met hy| H“enyl A 5 / 4-fl yoro-2 r'rnLLh\ll nhnn\/l \ / 52 461 -1 42 Rt min

7-(2-pyrrol|i dit- 1 -(94Metfnbt§;iha:mylh5)(4—31uém;l124mydihylpﬂdﬂyl)G- 1 (52) dd[ 436-|d].60
yrimdin-one 112 |1, h hykphenyl ) -(7- (52) 475
1.49 (2-pifperidi #ﬁg@&%t ﬂﬁ)l))abgiagfﬁa&h o-}%;sgeo ydr}l mdol[ 4,{5-d] ?
yrimdin-one 113 1H6WMM i)ﬁhqysdﬁ)ldmfsln@4 fl uor o- 2- net hyl phenyl )|l- (52) 452

1.41 7-(2- hyﬁrsoxY-(bg\?gﬁﬁg@}r}%ﬁ}e—?ﬁ@ha@-@&hﬁheﬁsrﬁyﬂ- ANt $9) 3427 91 Pygrio-1

Hpyrimdo [4, 5
1- ?32/ :\/Et hyl {:)henyl§ Siydmxyeihybgnethaminal phériphydrelHe5p) @21 (1. 53
((R) - 2- hydrjoxy- d3,45 hﬁitaﬁrpg,)e34d|hydro- gl H rin1dc[4 5-|d]

i mdin- | Tn 5 mer Nyl _phenyl - (§52) 422
1 54 I(? s? . @dri%%ﬂ ?{)Yé)(e %ﬂe{f?ﬁq;‘%)g“%etg Wél)r‘o- 82 EFX%{ n-d 4)5 d]
yrimdin-one 116 [1([2; %bhmhmeﬁmebhyl)mmﬂfﬂmn@dﬁr-met hgl phenyl )H 3) 468
1.30 7-(2- hydrox?(Hrlmff bi s%hygipyxi(@ah | -ethylam no)t H 3 ,|4-di ICydro- 1H

1O

yrim do[ 4, S—e}—yHteh 164679 PCH-USOH-06688—Fakle—6-cont .
120 [1-(2-Methylphenyl)- 5-(4-fluoro-2-methylphenyl)- (52) 489 | 1.60
7-[3-(2-oxo-pyrrolidin-1-yl)-propylamino]-3,4- G

dihydro-1H-pyrimido[4,5-d]pyrimidin-one
121  (1-(2-Methylphenyl)- 5-(4-fluoro-2-methylphenyl)- (52) 408 | 1.42

7-(2-hydroxyethylamino)-3,4-dihydro-1H- G
yrimido[4,5-d]pyrimidin-one
122 (1-(2,6- Dimethylphenyl)- 5-(4-fluoro-2- (53) 475 | 148
methylphenyl)-7-(2-pyrrolidin-1-yl-ethylamino)- G

3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-one
123 1-(2,6-Dimethylphenyl)-5-(4-fluoro-2- (53) 489 | 1.55
methylphenyl)-7-(2-piperidin-1-yl ethylamino)-3,4- G '

dihydro-1H-pyrimido[4,5-d]pyrimidin-one

124 |1-(2,6-Dimethylphenyl)-5-(4-fluoro-2- (53) 446 | 1.95
methylphenyl)-7-(1H-tetrazol-5-ylamino)-3,4- H
dihydro-1H-pyrimido[4,5-d]pyrimidin-one

125 |1-(2,6-Dimthylphenyl)- 5-(4-fluoro-2- (53) 466 | 1.49
methylphenyl)-7-(2-hydroxy-1-hydroxymethyl-1- H

methyl ethylamino)-3,4-dihydro-1H-pyrimido[4,5-

d]pyrimidin-one
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xanpl Conpound nane Method* LC M5 mz R mn 117
- (2- Met hyl phenyl ) - 5- (4-f1l uor o- 2- net hyl phenyl )-7- (52) 436 1.60 (2-hydroxy-
1, 1- di met Wy oigléryl am no) - 3, 4-di hydro- G 1 H yrim do[ 4, 5-pdir/y<on ds¢ds N- one
118 1-(2- Met hyl phenyl)-5-(4-fl uoro-2-net hyl phenyl )-7- (52) 422 1.66

[ (2- hydroxyet hyl)-net hyl am no] -3, 4-di hydro-1 H

pyri m do[ 4, STdjlpgcomi di n- one 119 1-(2- Met hyl phenyl) -
5- (4-f | uor o2—rethyy-pheny—(52)—450-1-+0

7-[ ([ 1, 3] di Bxahpla- 2- y| net hyl )@ompelndhadiedi hydr o- G 1Method™ i daj@ME d]
rimdin-oneg 120 1-(2- Met hyl phenyl )- 5-(4-fl uoro-2-nethyl ph ng%lelg E_FSD%} 489
1. 60 7-[3-\2 OX '||61|—rd|||1‘|) IUp“_Y’JIG.IIIIIUJ 34 %j\i‘;LTy\uu T

yrim do[ 4, 5- di26yr ﬂﬁi,@rmﬁwmflplzéhyﬂ) f(Glrﬂmrhyﬂ phenyl)- | (53) | 436 | 1.58
5-(4-fluoror2-nmethy 2) 4

7- (2- hydr oxyet hylja ﬁgkg éhﬁﬁdﬂQﬁi% h&@ﬁ»x 1 lé PI} m do[ 4 5-%] yrimdi n-one 122
1- (2, 6- Di net hyl pﬁféﬁmno)é@lhxdzmﬂblwmé *.%75 1. 4B

met gyl[ghgnyl)j;réa: ylﬁﬁ@llnLl(qien 1- yI et hyl ami Ino) G 3} 4-di hydro- IH 3) 489
I mdao , o-ad [ one 23 Di et n henyl ) -b- (4-Ttuoro-[2- J

56 ety piny RS A0 B BT a o ghore iy ar ho) - B, 55 G [y b4 1
496195 ﬁ;?LyYLhe hg""ﬁ‘”“@@ e B o p“e”y4) G hyados o Y
yrinido [4,55-d] yM “P.Yl %éf‘i%%’% 615}536 Wp’g%rény )- 5-(4-flJoro-3- (53)
4:5(; I149 ;rbt hyI pkryyin)idin-qo2- hydrngI ng’ oxyrretgll |- H nrgt hyl . 679

et nyl am no r yrimailn -

PCT/ US01/ 066 Ilg%% Iglrhekhrﬁﬁéﬁglg 9Mf%8r %und nane MorRbdd l\/Sll'égﬂz Rt
mn 126 1-(2 6- cm@mﬁghephléﬁy@)hﬁrqw-t,ﬂmo 2- (53) #36H1.538
met hyl phenyl) 7- (ff rogyrﬁé’tgérloéﬂfylhnﬁﬁ)?hﬂ -dih$firo-1H-

==

et hyl am no) - 3, 4-di hydro-1 yrim.do
pyr1m1do[4 5-d pyr1m1d1n one
129  }-(2,6-Dimethylphenyl)-5-(4-fluoro-2- (53) 450 | 1.70
methylphenyl)-7-(2-hydroxy-1,1-dimethyl- G

ethylamino)-3,4-dihydro-1H-pyrimido[4,5-
d]pyrimidin-one

130 |1-(2,6-Dimethylphenyl)-5-(4-fluoro-2- (53) 436 | 1.72
methylphenyl)-7-[(2-hydroxyethyl)-methylamino] - G

3,4-dihydro-1H-pyrimidof[4,5-d]pyrimidin-one
131 |1-(2,6-Dimethylphenyl)- 5-(4-fluoro-2- (53) 464 | 1.77
methylphenyl)-7-[([1,3]dioxolan-2-~ G
ylmethyl)amino]-3,4-dihydro-1H-pyrimido[4,5-

d]pyrimidin-one
132 (1-(2,6-Dimethylphenyl)- 5-(4-fluoro-2- (53) 503 | 1.68
methylphenyl)-7-[3-(2-oxo-pyrrolidin-1-yl)- G

propylamino]-3,4-dihydro-1H-pyrimido[4,5-
d]pyrimidin-one .
133 |1-(2,6-Dimethylphenyl)- 5-(4-fluoro-2- (53) 447 | 2.76
methylphenyl)-7-piperazin-1-yl-3,4-dihydro-1H- G

pyrimido[4,5-d]pyrimidin-one
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d] yrimdin-one 127 1-(2, 6-D net hyl phenyl)-5-(4-fluoro-2- (53) 436 1.60

nmet hyl phenyl )-7-((S) - 2- hydroxy-1- G nethyl et hyl am no) -3, 4-di hydro-1

H pyrim dwd dseabro d] yrim din-one 128 1-(2, 6-Di nmet hyl phenyoruso1/06688

5-(4-fluoro-2- (53) 482 1.36 nethyl phenyl)-7-(2-hydroxy-1,1-bis- H

hydr oxynet hyl - et hyl am no) - 3, 4-di hydro- | H yrimdo[4,5-d}] yrimdin-one 129
-(2, 6- Dlrreth?ah&]énymt) 5-(4-fluoro-2- (53) 450 1.70

met hy| pheny (2 hvudr o\ 1 1 di et h\ll__ (o3

LIy J l \J& ‘rl] uful\y LT etT t \F

am nn)
T ||Ul

4—di-hydro- 1
0

a | 2
A2 y =]
H pyri m do[ Bx&mplp ri m di n- oneCdrﬁﬁouhd(nﬁnﬁ Di net hyl phepMdtheds|( 4-1{C M¥ o-|2-
(53) 436 1.{72 methyl phenyl)-7-[(2-hydroxyethyl)-nmethyl am no 7 ﬁt .
, 4- di hydr o- tH—yrtm-do45—dt—yrtm-din-—onre—131+—1—(26-Drrethytp crry%l}-
51

5. (4-11 uor g- 2134( HBY2 SaAinktHtpharsbh§(plenst 3~7 [([1,3] d(3%ol a2
e

| met hyl ) anfi no] - 34 dig-orle 13
T (2,60 mat iyl pHES 5*??5“9‘51?71 TS geathoEl 1 ggl ¢ 1

net hyl phenyll) - 7- [\@ihygroohddrpptimidplidrdipyrimidin-om r opy| am' noll -3, 4-di hydro-1

Hpyrim do [fs5 51 (Q',B m&ﬂ ﬁbﬁbn?ﬂﬁj J43§uo1ro(22 6- Di met hy ?nyl 189 | 144
5-(4-fluorog-2- (53 6 _nmeth ‘e/\@/ g@%‘ era | -3, 4-di hyldro-1
H Ga yrinildo[ 4, 5% hymhewlaﬂr@d%m 1?‘111 PEARYEABIRG)-P W/ LEOl/ 06688 Tahle 6

io?tz : 6xz[ajrrpl tCorrpﬁslmet}mﬁﬁe_lmpmdfdop@smynmmamﬁnem n | 134
et iy phenyl ) L9 (T RBREER) S RBREoR AR PRy - G fr 467 dof 49
yrim di n-one 135 [1{2-dyGoliinet- jnlyétpyiemmo))-sa—(lmycﬁdoun{o- G53) 489 (1. 44

;/n?;[ rr:]yljg[]zngl)d] 7‘-(.3./%:.9%! 0?4“591 ﬂ,r&mmrp&%pyl amno)- G 3 F4-di hydr o- 1H

d]

N_O

I 11~ UTIT
137 1-(2-Fluorophenyl)-5-(4-fluoro-2-methylphenyl)-7- | (54) 479 | 1.53
(2-piperidin-1-yl ethylamino)-3,4-dihydro-1H- G

pyrimido[4,5-d]pyrimidin-one
138 |1-(2-Fluorophenyl)- 5-(4-fluoro-2-methylphenyl)- (54) 456 | 1.45
7-(2-hydroxy-1-hydroxymethyl-1-methyl H
ethylamino)-3,4-dihydro-1H-pyrimido{4,5-
d]pyrimidin-one

139 [1-(2-Fluorophenyl)-5-(4-fluoro-2-methylphenyl)-7- | (54) . | 426 | 1.54
((R)-2-hydroxy-1-methyl-ethylamino)-3,4-dihydro- G
1H-pyrimido[4,5-d]pyrimidin-one
140 |1-(2-Fluorophenyl)-5-(4-fluoro-2-methylphenyl)-7- | (54) 440 | 1.78
((S)-2-hydroxy-1-methylethylamino)-3,4-dihydro- G
1H-pyrimido[4,5-d]pyrimidin-one
141 |1-(2-Fluorophenyl)- 5-(4-fluoro-2-methylphenyl)- (54) 472 | 1.34
7-(2-hydroxy-1,1-bis-hydroxymethyl-ethylamino)- H

3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-one
142 |1-(2-Fluorophenyl)-5-(4-fluoro-2-methylphenyl)-7- | (54) 440 | 1.65
(2-hydroxy-1,1-dimethyl-ethylamino)-3,4-dihydro- G
1H-pyrimido[4,5-d]pyrimidin-one
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136 1-(2-Fl uorophenyl) -
7-(2-pyrTolidin-1-yl

5-(4-fluoro-2-net hyl phenyl) -

(54) 465 1.49

-ethyl am no) -3, 4-di hydro-1 H G yrimdo[ 4, 5-d]

yrim di n-@1k3drol- ( 2- Fl uor ophenyl ) - 5- (4-f 1l uor o- 2- net hyl phernylSo1/66688 54) 479

1.53

et hyl am no)

(2- pi peridin-
yrim di n-one 138 1-(2-Fl uorophenyl) -
1.45 7-(2- h"l)a]xiez)ﬁglecbnthydroxyrret hyl - I - met hyl

| -yl ethylam no)-

H

ihvdro- II—LnLLrlmrIan 5 r~L'L vrim-din
-t SO p A

ona 1

5-(4-fluoro-2-net hyl phenyl) -

1- (2- Fl uor
((R) - 2-hydr

Ipiangie

oxy-

o 1
|2

40

)-5-(4-fl uormozﬁpmﬂhmhﬁhenyl) 7- (5

- met hyl - et hyI am no) - 3, 4- di hydr o-

1_(2_ Il Ho+op hanyvl ) B (A fluoroe
T OuUur v

U C—x

Methad

1H yr

ha ]l Ahd

yrimdin-o
1.78 ((9S)-
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1.34 7-(2-
rimdo[ 4, 5-

XL

2-Thgdr

14
hyd
d]

U

1
ro
yrilpy

2_nnm
.LTi 1T T Ul Wllbll_yl} ~J \"r [ LILA >3

bxy-Huareplenyle Sk furrad) m8thglptiedy H7-0

[ B A

| et hyl am no) -
dnislofhe ]pmnmdm one

Ty T

G4)] H

t hﬁ}phe

1-(2-Fluord
(2- hydr oxy-{1
i m di n-one
name N@thod
1-(2-Fluord
[ (2- hydroxy

phﬁl@Y'
J1-

5\/%r

-7
* L
phe

et h

di|me

CN

nyl
\Va| \
VA

am no) - -d h
dspsederdn| e 65

ﬁrg@igllcabldrﬁnﬁlde)hﬁﬁno]) I3 4;] d1hy|dro-17H- c
Grnkiold s Rtigogy  Pheryl) -

h\lrlrn 1 H G

] @ Fﬁli’ora‘)}%kiéﬁw “52(“4@&&812% gié;heiy*l) 45

A) (5440

rmn

Ct.

4) 426

lrlrnrlr

yrim di n-on
1.82 [ (rag
am de) am n@
1-(2-Chlorag
[ (racem c) -

em4

emnm
1)
phe
3-e

3

c) -

- 3,
nyl
ndol;

1{2231%1‘013111@1@1)61&4 ﬂu&o{%mfethymmnﬂ) me
G0 oo GionpraeIBbeReR o
qaxsox}dmfab@md@)amdiy&ﬁhhhxdry ~1H- (5
Opfrhfbfd, Sldfpyeindiliiee ene-2- H carb

t h§5|4p)he
box
n-one 1
4) 503
oxylic

am de) am n

1

T?fq
146

ai o- - yrTmdo[ 4, 5-d}
1-(2- F){uorophenylg 5-(4-fluoro- 2-methy)l,phenyl)

7-[([1,3]dioxolan-2-ylmethyl)amino]-3,4-dihydro-
1H-pyrimido[4,5-d]pyrimidin-one

T dirnf

orre
(54)

G

1.76

147

1-(2-Fluorophenyl)- 5-(4-fluoro-2-methylphenyl)-
7-(2-hydroxyethylamino)-3,4-dihydro-1H-

(o4

412

pyrimido[4,5-d]pyrimidin-one

1.46

* the sulfone product of the exemplified example number;

a. The reactant amine was 1-Boc-piperazine. The Boc group in this case was removed

during the reaction.

Example 148

1-(2-Methylpheny])- 5-(4-fluoro-2-methylphenvl)-7-(1-ethylpiperidin-4-ylamino)-3.,4-

dihydro-1H-pyrimido[4,5-d]pyrimidin-one

10

15

afforded the title compound as an amber oil. LC MS m/z = 475 (MH+), Rt = 1.42 min

The product of example 52 (75 mg, 0.17 mmol), 1-ethylpiperidin-4-ylamine
hydrochloride (100 mg, 0.5 mmol), K,COs3 (83 mg, 0.6 mmol) and NMP (1 mL) were
combined and heated to 150° in a sealed tube for 10 h. Concentration and prep hplc

Example 149

3,4-dihydro-1 H G yrimdo[4,5-d]
(54) 456

d]

4) 440

5-d]
472

H

npound

4) 503

1-(2-Fluorophenyl)- 5-(4-fluoro-2-methylphenyl)-7-(1-methylpiperidin-4-ylamino)-3.4-

dihvdro-1H-pyrimidol4,5-dlpyrimidin-one

combined and heated to 90° in a sealed

The product of example 54 (75 mg, 0.17 mmol), 1-methylpiperidin-4-ylamine
hydrochloride (94 mg, 0.5 mmol), K;CO3 (83 mg, 0.6 mmol) and NMP (1 mL) were

~76 -
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146 1-(2-Fl uorophenyl) -
1, 3] di oxol an- 2-yl net hyl ) am no] - 3, 4- di hydr o-
yrim di n-@en1kddrol- (2- Fl uor ophenyl) -
1.46 7-(2-hydroxyethyl am no)-3, 4-di hydro-1H G vyrimdo[4,5-

5-(4-fluoro-2-net hyl phenyl) -

(54) 454 1.76 7-[(]

G1H yrimdo[4,5-d]
5- (4-fl uor o- 2- net hyl peanydoroeds®4) 412

d]

yrimdi n-one * the sulfone product of the exenplified exanple nunber;
The react ant afforilebthaasle coBpoupd peamahibae 0ilThE MBS an/g=0d@S (VMHH) Rt < h48 mins

renoved during the reaction
5-(4-fluoro-2-nmet hyl phenyl) -
Hpyrinmido f 4, 5Th¢p§ﬂd|umsmfﬁwcm@nmlﬁénp

nol ), 1-et
K2003 (83
a seal ed®

7-(1-ethyl eridin-4-

5 Exanpl e 148 1- 2-Met hyl phenyl) -
I am no

a.

4- di hydro-1

| |
deng@w@ns B Y] Sthd ghetthbd dinéséézﬁﬁlla 1@9l(ﬂ@tﬂohqggﬁﬁ% g%éesglftﬁlg@léo -

wer e I ne

E@gk& argfmagly m@ltberagze ol 0. 17

tzg’@df]@rf“ggqlﬁ)bl% ﬁ%@ﬁt%@%‘.%h%@vmpéﬁtw@ YFrehlgEdet he titl e

compound as an anber oil. LC M5 niz 475 (MH), R = 1.42 mn Exanple 149
égi 1|‘:: 38;8p2e2}§ 2\,' pheay)——{(1—+et h'.l%b%%{zh'.ﬁ%ﬁ/‘r y-am-he)—34—15
di hydro- 1H Eyampiedof4 5- dI pyr ComgoundoraeneThe product oMekalipl e B& MS5 y,
0.17 mol),| 1- met hyl pi perl di n-4-yl am ne hydrochloride (94 g,@&. :“R )
K2C03 (83 n", O—6—mrol)—and-—NVMP—{(L1—rb)—were—conbinegd—and—heated—+o—95{in a
seal ed tube| f 0 10K2- Qlfdaw@hmydi)%iw{)ﬁhﬂam@ prephyhgicoyD-76| WIS01/ 64689 | 1.44
o (o B SRR B L, P LLC 1P
by either the et Apdmtol4 é)@ﬂﬁiiﬂ@lﬁgﬂq Method 1) or the method of exanp
149 (Met hod| Ji51u3|1r(g Gkﬁ@ro%ﬂéﬂy@)nﬁ@ ﬁu@ﬂo@%&lyfhél@m Tab dops | nsc at19551) and
the approprij ate a dr ochlaoride, Tab g Conpound nane Met hod*
LCMS mz R ni n 1()@%%14&1616%@?19}4; 15ydig: iy “uor b 2-het hyl phehyl )-¥-
(50) 481 1.44 mmm[psmpyrdnmﬂmyd am no) - 3, 4-di hydro-1 H J
172 cni or ophi) - EOUEPRPRs by derepRApsiipherslo] 499) 1. g5 | 148
(1- et hyl pi peri di fi-(3-ngéthptpipe)id;4yhintiye)r Hh4-ditkgdrd-1Hr i (i do] 4, 5;d] ri|m di p-one
pyrimido[4,5-d]pyrimidin-one
153  {1-((S)-1-Phenylethyl)-5-(4-fluoro-2-methylphenyl)- (49) 436 | 2.20
7-(1-carboxyeth-2-ylamino)-3,4-dihydro-1H- J
pyrimidof4,5-d]pyrimidin-one
154 |1-((S)-1-Phenylethyl)-5-(4-fluoro-2-methylphenyl)- (49) 449 | 1.64
7-(1-carboxyeth-2-ylamino)-3,4-dihydro-1H- J
pyrimido[4,5-d]pyrimidin-one
155 |1-Cyclohexyl-5-(4-fluoro-2-methylphenyl)-7-(1- (51) 453 | 1.47
methylpiperidin-4-ylamino)-3,4-dihydro-1H- J?
pyrimido[4,5-d]pyrimidin-one
156 |1-Cyclohexyl-5-(4-fluoro-2-methylphenyl)-7-(1- By 467 | 1.54
ethylpiperidin-4-ylamino)-3,4-dihydro-1H- I
pyrimido[4,5-d]pyrimidin-one
157 |1-(2-Methylphenyl)-5-(4-fluoro-2-methylphenyl)-7-|  (52) 461 | 1.37
(1-methylpiperidin-4-ylamino)-3,4-dihydro-1H- J
pyrimido[4,5-d]pyrimidin-one
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152 1-((9S)-
7-(1- et hyl

1- Phenyl et hyl ) - 5- (4-fl uor o- 2- met hyl phenyl )- (49) 475 1.48
pi peridi n-4-ylam no)-3,4-di hydro-1 H J rimdo[ 4, 5-d]

yrim di n-@e1kaérol- ((S) - 1- Phenyl et hyl ) - 5- (4-fl uor o- 2- met hydgaingdaybdess ( 49)

436 2.20 7-(1-carboxyeth-2-yl am no) -

3,4-di hydro-1H J vyrimdo[4,5-d]

ri mdin-one 154 1-((S)-1-Phenyl ethyl)-5-(4-fluoro-2-nethyl phenyl)- (49) 449
1.64 7-(1-cBatd@Xyetth- 2-yl am no) - 3, 4-di hydro-1H J rim do[ 4, 5-d]

yrim di n-one-155 1-Cyclohexyl-5-(4-fl uoro-2- pyl)y-7-(1- (51) 453
1.47 et hyEpamgleli di n- 4-yl am @@hpehindndidydr o- 1H | a | Meihvddto] 4,15¢ dfS

yri mdin-one 156 |1- Cycl ohexyl - 5- (4-fl uor o- 2- met hyl phenyl ) - 7-{'I- (hl1) 467
1.54 et hyllpi-pertdin-4—ytam-ro} -3 4-di hydro-—2H—— v i mi dof 4 BY/g) [Ki'min
yrim di n-one 187 1<238- mmemwmmwls)@sﬂwemuoro 2- rret hy(lSB)”1en&/I4)757L 1482) 461
1.37 (1-nethyl pi | Qr L h ) J yyimgdo[ 4, 5-d]
yrimdin-one -77 %{W%%R@)g @%Q@B%Fég%8£¥ﬁ?g% e conJ{ xgrrpl Conmpound
name Met hod* LC NB4-difrydrit | Hypyrimite B}, 3-d{pyrignidinnestehy | phenvl ) - 5F (4-f] uor o} 2-
(53) 475 1.4 I i di n-4-yl am -4

5L di hydr o T o B o ygheky DR PEhBb L 0.8 B3 Paso | 147

1- (2, 6- Di net hyl p m@my}pl@nylzl 1cﬁ§h§dpmer1@153&yhamq) <5

met hyl phenyll )‘7 (é‘:j&fbﬂﬂ@?ﬁhﬁ&’é[ﬂﬁ%]ﬂ/&ﬂld"&bﬁ@ 4- J dih dro-fIH

rimdo[ 4, 5-{d] di n- one

1- ( 2- Fl uor oph | } {3 F(llzferm?aVB g i2RethyloperyUslh) @4y 1) 499 | 149

(1- et hyl pi peri di ﬁ(l%thif@ffpe!m@)rr-&ymw)yﬁﬂQhHngro-llH rimgdo[4]15-d] rindin-pne *
t he sul fong product i xerr l.i fied exanpl e nunbey a. The starfing pm ne
is glycine tert 'ym'mldg G | s cleaved-untder—the reaction

condi ti ons.

* Hld:_suifnpda proﬁﬁdl of the exemphfled example number

1- (2, 6- Di f | soThphemik)andnd 4 gﬁymmzuutmbﬁyﬂ prienster is/clo@icl @xiilerIndredttiytdr o- 1H

5

10

15

20

25

conditions.

Example 161
1-(2,6-Difluorophenyl)-5-(4-fluoro-2-methylphenyl)-7-methoxy-3.4-dihydro-1H-
pyrimido[4,5-d]pyrimidin-2-one

The product of Example 3 (0.102 g, 0.22 mmol) was suspended in MeOH (2 mL)
and stirred under argon. A 1 Molar solution of NaOMe in methanol (0.44 mL, 0.44
mmol) was added. After 10 min the solvent was removed in vacuo, and the residue
partitioned between EtOAc and H,0. The organic phase was washed with H,O (2 X),
satd ag NaCl (1 X), dried over anhydrous Na,SOy, filtered, and evaporated to give the

crude product. Recrystallization from EtOAc/hexane gave the title compound as a white-
crystalline solid. mp 210-211°C, LC MS m/z = 401 (MH+) Rt = 2.0 min.

Exampie 162
1-(2.6-Difluorophenyl)-5-(4-fluoro-2-methylphenyl)-7-ethoxy-3.4-dihydro-1H-
pyrimido[4.5-d]pyrimidin-2-one

The product of Example 3 (0.0658 g, 0.147 mmol) was suspended in EtOH (2
mL) and stirred under argon. A 0.5 M solution of NaOEt in EtOH (0.587 mL, 0.294
mmol) was added. After 15 min the solvent was removed in vacuo, and the residue
partitioned between EtOAc and H,O. The organic phase was washed with H,O (2 X)),
satd aq NaCl (1 X), dried over anhydrous Na,SOy, filtered, and evaporated to give the
crude product. Flash chromatography on silica gel eluted with 0-5% EtOAc/CH,Cl, gave
the title compound as a white-amorphous solid. mp 191-194°C, LC MS m/z = 415
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pyrimdo f 4,5-dl pyrimdin-2-one The product of Exanple 3 (0.102 g, 0.22
nmol ) was suspended in MeOH (2 nmL) 10 and stirred under argon. A 1 Ml ar
sol ution gaoMa@e i n nethanol (0.44 ni, 0.44 mmol) was addgadysofbéees 10 min
t he sol vent was renoved in vacuo, and the residue partitioned between

Et OAc and H2Q. The organi ¢ phase was washed with H20 (2 X), satd agq NaC
(1 X), driedMuerRanRyldroins Na2SO4, filtered, and evaporated to give the
crude product. Recrystallization from Et OAc/ hexane gave the title conmpound
as a white 15 crystalline solid. np 210-211C, LCM5S nmz = 401 (M#) R =
2.0 nin. Exanple 162 Example 163

1-(2,6-Di fl ugp enmﬂnwobh&sﬂﬁsf@iﬂmbﬁy ZniseiymyieaB Iyt hyltrek Renoky B3 A-ddhyire! o- 1H
pyrim rm% I L -one 20 The product of Exanple 3 (0.0658 g,
0. 147 I)—k m.) and stirred under argon. A 0.5 M
sol uti on of NaCEThé proE[héﬂfbf(Eiaﬁ@Fe I(0.065284. 14fminol waiss adpeaded Af ¢thyledd mi n

th I t d

et one and HESEOL L SR oo BN ap AN 0l BB B B 5 nBRATWREIER o (4
X), dried oféer %mdﬂmwglmtzxsmenmvw areaguo md t@/@p@uap@mtmedgbatwe@rhe 25
crude prod UEIOAEB&?II @hﬁﬁ@@f;g‘aﬁfc By Wi whinkg %vﬂﬁ'h(? ?Xﬁ@aﬁﬁ' anIN&ﬁ%X)

Et QAc/ CH2C12 .gave e title compound as a anpr phous sol i d

191- 1948 L@WEO‘I?F gnlaydaqlzfr Nap§ bqrpé@@ﬁyvm@rﬁ@é@qgwe@%cméwﬁu% rlEf&Sb 15
m n. Exanpl @hr@ﬁ@to rap ;;n silica gel eluted with 0-10% EtOAc/CH,Cl, ggve the title compound

1-(2,6-Difl uoro OPé uorg&?T ,}r%e{il %‘%Hﬁ%‘héé ﬁdﬁ{o Q}EE’%)I‘(rpI) e334-

dih dro- 5 % ?I
(0.0658 g, 0.147 nnDI) was suspended in ethylene glycol (1 nL) and stirred

under argon. NaH, dry, 95% (8.0 ng, ﬁ{ﬁé zI) was added. After 30 mn
t he sol vent Was6 rermved in vacuo an due part| ti oned bet we%n

Et OAc and ; ‘ 4 .
X), 10 drieg j&%ﬁ}%bﬁﬂﬁ&#@ 5Nﬁ3§%dlﬁ Qlan@&ﬁﬂuorageétﬁyaporat ed to gl ve the

crude product. F ash chromato rafI on Sil1ca gel eluted with_0-10%

Et OAc/ CH2C12 gavé sohiioniof fehydetkyolimethyiRiperidipg (32- Lmgr A Sumol & PMS%O 25
172-175C, LIMpagHtizred vhddr £5b-IndRNaH, dlry793% N(7.Exanpl3emiddd vib added. The

1-(2,6-Difl h I I h 4- .
oxes. i hy PSSR doi 1n By Feliar fBnanant plodb i aate £ Thoers

sol uti oro of g/. tﬂ/mnmlydﬂssq’Imdhyl PMEBO (M2 hml) 36 dddggl. At thermiidtuierwddBOed0. 25
m) was_stiff.af n&IHdt%% r@a[cﬂBH lrﬂﬁgré\@lié Iiagﬁéfone%%é‘twéeﬁ RO anf- 15 TP ?ﬂé@%e

added. The m xtur hen a solution o

product of Phaseyiag “@slm WﬁzQGS &), gt &1 Nabl (1 ) slsisfl puer anhydwsNeS s i)
was added. #ftéea, mAvAporhidd € PRE tifd driidepkoduct. Purification by preparative hple

followed by lyophillization gave the title compound as a white-amorphous solid. LC MS
25  m/z =484 (MH+) Rt = 1.47 min.

Example 165
1-(2.6-Difluorophenyl)-5-(4-fluoro-2-methylphenyl)-7-[ [bis-

(2-hydroxvethylamino]ethoxy]-3.4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one

30 trifluoroacetate
NaH, dry, 95%, (8 mg, 0.4 mmol) was added to triethanolamine (243 mg, 1.6
mmol), and then DMSO (0.25 ml) was added. The mixture agitated for 2 min., and then
the product of Example 3 (0.0896 g, 0.2 mmol) was added. After 5 min of agitation,
additional DMSO (0.25 mL) was added. After the mixture was agitated for 10 min, the
35  reaction mixture was partitioned between EtOAc and H20 The organic phase was
washed with H,O (5 X), satd aq NaCl (1 X), dried over anhydrous Na,SO,, filtered, and
evaporated to give the crude product. Purification by preparative hplc followed by
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for 30 mn, the reaction mxture was partitioned between Et OAc and H2O. The
organi ¢ phase was washed with H2O (5 X), satd ag NaCl(1l X), dried over
anhydr ouswidedms@e filtered, and evaporated to give the crp¢deudeioehsst .
Purification by preparative hplc followed by |yophilli zati on gave the
title conpound as a white-anorphous solid. LC M5 25 nfz 4834 (MH) R =
1.47 min. Exklephidlizegsn gave the title compound as a white-amorphous sohd LCMS m/z =518

1-(2,6-Difl ug&[ g@)éll)_zginﬁlﬂ fl uoro- 2- et hyl phenyl )-7-f [bis-
(2- hydr oxyet hyl ) am nol et hoxyl - 3, 4- di hydr o-

IH-pyrim'do(4 5-dl pyrimdin-2-one 30 trifluoroacetate NaH, dry, 95% (8
nmyg, 0.4 mmol) was added to triethanol Bxg mqué3 ng, 1.6 mml) and t hen
DI\/BO(O% A addd. Jhe m xture alt (111 or m.n.., d.t hen. .the
product of EX&¥ 8856 : 48 X FHRYLL
agitation, 2additional DIVBO(O 25 m.) was added After the m xture was

2nd. 20 The. of gabPHoBadae o SRRE bETgH: b6 CoriBBLRRle g ??%ﬁgtﬁ%é%%{% e
dried over ahlbiﬁl@ﬁf@fdbe peoggapf expmnplerieghve dhrotitleccapravat @d a trhilgiorystallee solidde

product . Pupfiatison, by piseaaraseyauiin) e Laldoisd by - 79 V0 01/ 64679
PCT/ US01/ 066 8 |'yophi I'11°zat 1 on gave the title conpound as a

whi t e- ak®r phous solid. LC M5 mz 518 (MH#) Rt = 1.25 min. Exanple 166 5

1- (2, 6-Di fl uorophen Example 167
1) - 5- phenyl ] 7§: gﬁ hog); éth V,:?ér—mgvdrgéﬁlml(r?ngoﬁ 5-% t%{t Iﬂ‘{r"r}dl n- 2-one

Fol | ow ng t 8%ict of exanple
45 in place) of ke, Qadlﬂdm«nbhﬁfvl)e&-ahﬁiwb73neihvleu]1fdsm/1{5g4-ﬂ1evdmnpound as a
whi t e-cryst i 4C, LC M5 nlz 369 (MH) Rt = 1.92 mn.
10 Exanpl e M@@f‘%ﬁ@%@%xy% 4- di hydro 1 H pyrimdo

| 4, 5-dl pyri m di nFellewiag thy p@c%cmreoﬂwamh dpkeapt farviping thehpnagnct pf axarhple 1

| sul fonyl - 3jfpididwdne l%dbhﬂ%frek% RO ffbe i ol c&ﬂﬁdﬁh%aw%le@eh&i&m ow ng
t he procedure of exa ?lg excep? for using the product of exanple 1 in

pl ace of th@%ro”édéM %) RbcahyP &1D- gave the title compound as a white solid.
LCMS niz ‘e‘) 381 1 SMiiphent-7-méthdHy- Mnhh@go 1H-pyrimido[4,5- d]pvnrmdln 2-one

Foi lomi oo e e ERRSYE b Siogedii ot Sialbie Tof Srconsinipd e R RRBle 7,1 o

167 202¢ a) (d)mn plaeeef Wik prddmcpoidaxanples gxeﬂpltﬂle&ogqmendl bnea whttd:emmhmusmd as
a whi t e- amogPREUS, S8 4shoc 2o 222 s34 ulde) B 2 o, (M) Rt = 1.94 mn.

All publications, including but not limited to patents and patent applications,

cited in this specification are herein incorporated by reference as if each individual
25  publication were specifically and individually indicated to be incorporated by
reference herein as though fully set forth.

The above description fully discloses the invention including preferred
embodiments thereof. Modifications and improvements of the embodiments
specifically disclosed herein are within the scope of the following claims. Without

30  further elaboration, it is believed that one skilled in the are can, using the preceding
description, utilize the present invention to its fullest extent. Therefore, the
Examples herein are to be construed as merely illustrative and not a limitation of the
scope of the present invention in any way. The embodiments of the invention in

which an exclusive property or privilege is claimed are defined as follows.
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Al'l publications, including but not limted to patents and patent
applications, <cited in this specification are herein incorporated by

r ef er encewasotigis®@ach i ndi vi dual 25 publication were specigdmadohpesdnd
individually indicated to be incorporated by reference herein as though
fully set forth. The above description fully discloses the invention

i ncl udi ng pr ¥het isddainestbiodi ment s t hereof. Mdifications and i nprovenents of
t he enmbodi nents specifically disclosed herein are within the scope of the
following clainms. Wthout 30 further elaboration, it is believed that one
skilled in fihe areccsappundsf thg formeulpr ecedi ng description, utilize the
present invention to its fullest extent. Therefore, the Exanples herein

are to be construed as nerely illustrative and not a limtation of the
scope of 7t he present inventign in any way. The enbodinents of the invention
in which an exclysive propgfty or privilege is clair are defined as
follows. -80 WO 01/4679 PCI/US01/ 06688 What i dis: 1. A conpound

of the fornmula: 5 HNYRi SN N N~ N O N NNX"O I\]\RS(IV)orRS(V\a)

wherein RL is a aryl jor allhetgroaryl ring, Af/iyioptionally
X
kyl, heteroaryl,

substituted, R2 igy 10 al kyl,
C3- 7cycl oal kyl A -1 Oal ky aryl, 10 aryl Cl-10 al

het eroaryl d - 10 al kyl , R3eterocyclic, QtVPor het erR&cycl yl d - J(ﬁvas)l kyl noiety;
and wherein each of these noieties, excluding hydrogen, are optionally
substitutedV'R &M s a C1-10 al kyl, C 3-7 cycloal kyl,

C3- 7cycl oal RyliCh atydat kheteroary ring, which@nglis aptionlally kétsatuoat; yi |

het er oaryl C e, jal kyl

noi ety; andk g?%érggéenacdq ]E)qz{lféﬁ}’éé ﬁrﬁllg‘{ﬂlkgséz 9&185112?1(%?’4&1@5/1 ]agysil tuted; Y
is a bodd, CRo, epy]-18eHE), hetsxgaen hetgroard npaﬂ‘iy,u (Y IFGOR2 C 1.2 al kyl,
NRc, hydroxy t hhererde dly@laid(ﬂkyl,m@fetzysaﬁgﬂfl’ﬁgrehgacmokﬂiese mbeties§ hydrogen or
Cl-2 alkyl; 20 Rd is Kydrogen or C1 Xis R, OR2, S(O)rTRZ or
(CH2) n NR4R14, ofxqiaHpy hxirogen, arerﬁpt@n@llsowbahtuiemk eger having a value of 1 or

2; n is 0 oRzamaintagdkylh@vi_ngydoalkylu€soicydodlhyl0q; 1palkyl, aryl,
arylCq._10alkyl, heteroaryl, heteroarylCq_1¢ alkyl, heterocyclic, or a

15 heterocyclylC1.10 alkyl moiety; and wherein each of these moieties are
optionally substituted;
Y is a bond, CRyp, C(0O), N(Ry), oxygen, or S(O)m;
Ryp is hydrogen, C1_3 alkyl, NR, hydroxy, thio, C 1.7 alkoxy, or S(O)y,C1.7 alkyl;
R is hydrogen or C1.7 alkyl;
20  R{is hydrogen or Cq_» alkyl;
X is Rp, ORp, S(O)mRy or (CHp)p NR4R14, or (CH2)sNRoRy;
m is 0 or an integer having a value of 1 or 2;

n is O or an integer having a value of 1 to 10;
R4 and R4 are each independently selected from hydrogen, optionally substituted

25 C1-6 alkyl, optionally substituted aryl or an optionally substituted aryl-C1-4
alkyl, or R4 and R 14 together with the nitrogen which they are attached form a

heterocyclic ring of 5 to 7 members which ring optionally contains an additional
heteroatom selected from oxygen, sulfur or NR9, and wherein the ring is

’optionally substituted;
30  Rgis hydrogen, C1-10 alkyl, C3-7 cycloalkyl, heterocyclyl, heterocyclyl C1-10alkyl,
aryl, arylC1-10 alkyl, heteroaryl or a heteroarylC1-10 alkyl moiety; and wherein

each of these moieties, excluding hydrogen, is optionally substituted;
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R4 and R14 are each independently sel ected from hydrogen, optionally
substituted 25 Cl1-6 alkyl, optionally substituted aryl or an optionally
substi t ut @@ @reé79CL-4 al kyl, or R4 and R14 together w th gdygudeiogdegen
which they are attached forma heterocyclic ring of 5 to 7 nmenbers which
ring optionally contains an additional  heteroatom selected from oxygen,
sul fur or NRS9 isdhdregsar €iReheptionally substigigad @hap lalkyl wpsenallytsubistitg@dR6 i s
hydr ogen, Cl1- 1Qrﬁbkb§ﬂ>tion(§ﬁ§lz§u&yiﬁ{t&ﬁ£d§v}dl,_4Bﬁéyﬁ,rOCyC| yl, heterocyclyl

G -loalkyl, aryl, arylC 1-10 al kyl, heter'daryl or a heteroaryl C 1-10 al kyl
noi ety; andZwhe®ygenor 848H; of these noieties, excluding hydrogen, is
optionally supstdrintt@icaltyBlect§tfld sE#MmERPCT/ USCL/ 06688 R9 is hydrogen,
C(Z)R6, optionally substituted Cl1-10 al kyl, optionally substituted aryl or
opti onalqy substituted aryl Cl-4 alkyl; Z is oxygen or sulfur; or a

phar maceut i zal | yTReeappabidecsatingttb €l4of 1 whbreh thd bu@oRPOuNBoraatoI¥Ng t o
Claim1l wherein the structure is of Formula (1V). 3. The conpound
according to Claim1l wherein R3 is an optionally substituted aryl, arylC
1-10al kyl, or a EherIEPRIpd ageprding to {dnim 1 whererpie ianorsicasiasubgtitgeda ai m
wherei n Rl agl,afyl0ptipengl, by a sydisdlkylub&iety. aryl noiety. 5. The conpound
according to any one of Clains 3 or 4 wherein the noiety is 15 opti onal
substitlit ed one or nore tines, independently by hal ogen, alkyl, hydroxy,

al koxy, anno, Ghe bahpaumdsiccdrdingdo &lldiyl whéeineiseampdomndlyssubstitdiedg t o any
one of Clains. 1 to 5 wherein Xis OR2. 20 7. The conmpound according to any
one of O ai F¥LHOEY-5 wherein X is S(OnR2. 8. The conpound according to
any one of Claims 1 to 5 wherein Xis (CH2)nNR4R 14. 25 9. The conpound

compound-actor di RO BT ERGREEds aPHEnT O Gokhh T SR Deei®is The
conpounts aceopiahiahgibsitutadyone e nofre Gnes,isdependently bythatogen, atkylshydRrixy, atkox$0
C(O. 12. The:. co (?% q?!ggto any one of Clainms 1 to 10 wherein Y is
N( Rd) , oxyé&glr?fé’ or % b%%%g .- The conpound according to any one of

Clains 1 to 10 wherein Y is a bond. 14. The conmpound according to any one
of Clains 16t0 1Bhewb@npiumdRRcdrdingrio anB@ne of Claims 1 to 5 wherein X is OR».

20 7. The compound according to any one of Claims 1 to 5 wherein X is S(O)zR2.
8. The compound according to any one of Claims 1 to 5 wherein X is
(CH2)sNR4qR 14,

25 0. The compound according to any one of Claims 1 to 5 wherein X is (CHp),NR».

10.  The compound according to any one of Claims 1 to 5 wherein X is Ry.

11.  The compound according to any one of Claims 1 to 10 wherein Y is CRy,, or
30  C(O).

12. The compound according to any one of Claims 1 to 10 wherein Y is N(Ry),
oxygen, or S(O)m.

35 13.  The compound according to any one of Claims 1 to 10 wherein Y is a bond.

14.  The compound according to any one of Claims 1 to 13 wherein R2 is an
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WO 01/ 64679 PCT/ USO01/ 06688 optionally substituted al kyl, heteroaryl, or

het erocyclic or heterocyclic alkyl. 15. The conpound according to Claim 14
wherei n R&g @/6@gro0optional |y substituted i m dazole, tetraz@reysoppégse! i di ne,
pi peri di ne, piperazine, or norpholine ring. 5 16. The conpound according to
Claim15 wherein the ring is substituted one or nore tines, independently,
by hal ogen, diioh@id kuhstitulesl adkylbbdterontyd cbr Gitet@gdly dr, het¢rGRcGRAKYANRARI 4,
(CR10R20) nOR6, or (CR1OR20)nC(Z)OR6. 10 17. The conpound according to Caim
| which is

7- Met hy! sul Fany1 The mpmdagsording 1 Giigy bt VReTpr R adsFo BUBRP PP tHPEn- 2- one
-(2, imidazole, tetrazole yrrohdme piperidine, plperazme or morpholine rin

-Di fl uor ophenyl ) -5- (4-f fuoro met hyl phenyl ) - 7- et hyIFsuI fan% 3, 4-di hydro
H pyri¥i do [4, 5-d]pyrimdin-2-one; 1-(2,

Di f| uor ophgnyl Thécc(rﬂpcfdnu@woram@&b Imyilﬁhlsswwhe)reﬂl thetify isstbbexaied-oe 4r eidiy dr o-

-5 1 Hpyri
NPT Opﬁ?gﬁé; itdbpertiontl, WYRd1gdn 1 J0AREL b h&ro%sututed Cy_1oalk

1,
- /- |d|fs1l4ylamno)34
di hydr o- |($liam’% m]}(I)‘MRSJf& oRaﬁ)h % 1 21051&)&658& ate; 1- (2,
Oi f1 uorophenyl)-5 - (4f|uor02 met hyl phenyl )-7-(2-1, 3
hydr oxypr op- 2-yl - am no) - 3, 4-di hydro- | Hpyrim do [4 5
pyri i di hZ.2- ohee cappdmdacerdimgdo Llaim hyhishdnyl ) - 7- met hyl sul f anyl - |

R)-1- pheﬂM&hﬁYﬁﬁa‘nﬁl 4~5dd11iamfyql-3 41dlhly<ma6rmﬂlp9ﬁmﬁ<fo[45 = AbPihidi-didhe2- one;

[
{1
I I
(& o T BBy Pp s om Rp b eral T ety g i h-diteone,
( , 6-Di fl uorophmpylrﬁmao[ws Hlpyeifadid-2veid)y | phenyl )-7-(1-met hyl pi perazin-4-y

ot uor aphiadifsorsRb s 32 sltess tpebuety D7 et har s 4o 1 ) - 5,

4- d| hydf o- 1 I—I—py]iifpylrmufld{,455~dlpl¥r/muahtnfﬂ -oe2- one; 1-(2,

6-Difl | 7

i dagol - bOp DigRgkgnebARS R PRl Y %‘t’%ﬂg@wf RN Baming)3.4,
-(2,6-Difluor opWéMQnO)l%p(mmqu{érSdﬁgymdq phengiiinorpagatatedazol -

) 3, 4-di hysgl 6qalﬂ%oidpayﬁymsq@ fludro-2-mdéthy 1Py BL {11 3= &Hﬁ’dro;l frép-2-y1-

i ioropnenyt 1 LSl A S R S e R o 4

| -
- Di
d] pyri m di n€

-Di fl uoo opMmoorafmﬁéﬂhylp&aﬂlﬁﬁmyhetﬁyl(slﬂfafnlyumr(cm)hsphéﬁﬁ&hﬂad;4h&idydro | H 35
ri

- Di

(JOI\)

m do[ 4, 5-d] p
f I uor opheny I;lﬁ %{1??@ gﬁ’é'n%nélﬁ%orhén yl)-7-([ 2- hydroxyet hyl)- -83 WO
1/ 64679 P(fﬁ(w@rgr@@e&ahy@tm) aﬂne:tbylsulml (65 el-phehyItinpi-8 i dlpy dro-

6
4, 5-d] pyri m di n1g-088hido[4,5-d]pyrimidin-2-one;
1-(2,6-Difluorophenyl)-5-(4-fluoro-2-methylphenyl)-7-(1-methylpiperazin-4-yl)-3,4-
25 dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one;
1-(2,6-Difluorophenyl)-5-(4-fluoro-2-methylphenyl)-7-(1-methylpiperazin-4-yl)-3,4-
dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one;
1-(2,6-Difluorophenyl)-5-(4-fluoro-2-methylphenyl)-7-(1-methyl-1H-imidazol-2-yl-
3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one;
30 1-(2,6-Difluorophenyl)-5-(4-fluoro-2-methylphenyl)-7-(imidazol-1yl-)3,4-dihydro-
1H-pyrimido[4,5-d]pyrimidin-2-one;
1-(2,6-Difluorophenyl)-7-methylsulfanyl-5-phenyl-3,4-dihydro-1H-pyrimido[4,5-d]-
pyrimidin-2-one;
1-(2,6-Difluorophenyl)-7-methylsulfanyl-5-(4-fluorophenyl)-3,4-dihydro-1H-
35 pyrimido{4,5-d]pyrimidin-2-one;
1-(2,6~Diﬂuoroph¢nyl)-5—(4-ﬂu0ro—2-methy1phenyl)-7—([2—hydroxyethyl)—
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, 6-Di fl uorophenyl)-5-(4-fluoro-2-nethyl phenyl)-7-(1-piperazin-4-yl)-3,4
hydro 1 Hpyrimdo [4, 5-d]pyrimdin-2-one; 1-(2
- Di f 1 uorahamyép- 5- (4-f 1 uor o- 2- met hyl phenyl) 7-(4- hydroxmmoqlmmgsl -yl)-
, 4-di hydro-| H pyri m do[ 4, 5-d] pyri m di n- 2- one;

, 6-Di fl uorophenyl)-5-(4-fluoro-2-net hyI phenyl ) -7-(4-carboxypi peridin- |
3, 4- di hydr o- meﬂhytnymna] Slafdihgdra] bl pynmifiofd, 2-dimeimidin-2-one;
I
I

Rl SR e e
Di f | uor opheny! yihgdio4
3, 4- di hyqp - ﬁlﬂﬁomﬁhbﬁmﬁg B4rRrslbRNsth

Hinysimdol ApedIpyTiBRERRHNET - (4- hydr oxymet hyI pi per di n- 1-
'2 5 D|de > 5o jﬂbﬁélﬂd 7- l@;lﬁ drg)q(/pl %rd1n~1 1)— 0 3
uor ophe -flug -7-di (et han- ami no-
i byt o- 11 pgAindo T Dt 5 arst ghe:
556 Difl ;uaz% Gzlhﬁmysf%phéml(lﬁf(lwﬁro@o-z[mahﬂph@bewtzgeﬁbgiypiﬁﬂﬂyﬁ piyderi din-4-y
am no Q- i m_di n-2-one;
2, 6- Dfluorop%’g’(§¥3f I(Iﬁﬁy 4%93({1@”49#@%2@ ’) 7-(1-norpholin-4-yl)-3,4
|2 h)édE)| o]: | - (%ﬂ?}ﬂumqjmel[lyl) 55|4 fﬂ]or(p}ﬂrmethyldhmy?)ﬂ}:(l@pirb?ezthoxyplphenldm-1—4 |
uoro mor phol i n-
2 pgﬁ WMm@jd_ﬁcHlﬁ ﬂ&’ﬁﬁg@m’?&y@%m@ dn P y
2,

m no) n 2-one;

)
(
- (
- (
di
h
(2,6-E9fl &d@édhl@ﬁyrqphgnxlktﬁf(ﬂdb}om 2= m@bﬂyh@wﬁn 4 hydrezylpayﬁhmpmeaqhn-l | -yl
hyI am no) - 3, 4ygisdnQdde-tHRKk ﬁnﬁﬂlﬁ_\,gtbﬁg di n- 2- one;

2,6-Difl 4- fI - 2- din-1-yl
ﬁm ani no) %%%ﬁw&%&e@a Py rog%?ztn@ P %Yﬁn?/-é}( § _)grggg% J51 M
gz, 6-Difl uor0phﬂa@&fo)}E-[(yﬁtﬂlﬂb[ariad]%yﬂﬁﬁdiylm&ﬂy|) 7- (2 pyridin-3-yl
- (
h
- (
h

t )2/I ngn]? |) u %gpﬁ.gﬁo S;IZSf(flu bo—glrﬂg%ﬂg}g &Xbp% -m?H'tygpl%er c{’?e]ylyém o
il aninoy 122 %E’%ﬁ‘ﬁ"?fhéaﬁﬁéf 4U4RicDs 3- r{iﬁhﬁghﬁwﬂd %@&;@y kg@m 3yl

-(2,6-Difluor opﬁlélﬁghcylfé P(Ylllmlﬂ%r%dh)é’ﬁﬁﬂ‘l?ﬁp@f@nyl )-7-(2-
di met hyl am iﬁabﬁruofbﬂfl}ﬁﬂ}ﬂ?ﬂ(hifﬁﬂé niHéh ﬁe )PV 2-FH ohlpHiblid= LPEethylamino)-
1(26D|fluorop9§ncﬁb 4f|uo(¥ 4§dﬂE 11% ?nhgo?él) 7-(2-
met hyl ami no) - 3, 424 8- 1Py YAMn-¢1o867 i i di n- 2- one; 1- (2,
6-Di fl ueco opﬂ]e{ﬁﬁl—])rﬂﬁorc(pﬂemdb—lﬁxnmma)m&hyﬂphhwﬂ)ﬁl—l@—pmbhcﬁn—14ylchtlii5§lainmo).— H 35
gyz !2m6d?)|[ ?I ﬁo(rj!)p ‘{W‘ir 1%582&“}9‘1[4 ﬁedrbgl}(r mjfmt_zL erazi n-4-yl) -3, 4-di hydr o-
| H pyrim dol{(l653@]upmhﬁnxii) -A=(2- fbweo 2- m@hYlWIUDFG PpeRdin Usbathpless®)-
3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one; SB-647851-M
1-(2,6-Difluorophenyl)-5-(4-fluoro-2-methylphenyl)-7-(2-pyridin-3-yl ethylamino)-
25 3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one;
1-(2,6-Difluorophenyl)-5-(4-fluoro-2-methylphenyl)-7-(2-diethylamino ethylamino)-
3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one;
1-(2,6-Difluorophenyl)-5-(4-fluoro-2-methylphenyl)-7-(2-pyridin-3-yl ethylamino)-
3,4-dihydro-1H-pyrimido([4,5-d]pyrimidin-2-one;
30  1-(2,6-Difluorophenyl)-5-(4-fluoro-2-methylphenyl)-7-(2- dlmethylarmno) 3.4-
dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one ;
1-(2,6-Difluorophenyl)-5-(4-fluoro-2-methylphenyl)-7-(2- methylamino)-3,4-dihydro-
1H-pyrimido[4,5-d]pyrimidin-2-one;
1-(2,6-Difluorophenyl)-5-(2-methylphenyl)-7-methylsulfanyl-3,4-dihydro-1H-
35 pyrimido[4,5-d]pyrimidin-2-one;
1-(2,6-Difluorophenyl)-5-(2-methylphenyl)-7-(1-piperazin-4-yl)-3,4-dihydro-1H-
pyrimido[4,5-d]pyrimidin-2-one;
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1- (2, 6-Di fl uorophenyl)-5-(2-net hyl phenyl)-7-(2-di ethyl am no et hyl am no)-3,4
di hydro-1 H pyrimdo [4, 5-d]pyrimdin-2-one;

1- (2, 6- Di Wougarsaptenyl ) - 5- phenyl - 7- met hoxy- 3, 4- di hydr o- 1 Hpgyruoswdessg 4, 5- d] -
pyrimdi n-2-one; 5

1- (2- Fl uor ophenyl ) - 7- net hyl sul f anyl - 5- (2- met hyl - 4-f | uor o) phenyl - 3, 4-di hydro
-1 H pyri m &62.pAiBudiophenyti-oh(A-nretigriphenyl)¢72(2-diethylamino ethylamino)-3,4-

6- Di met hyl phenyl ) g7 80t Y psHbdi @i )s- &nﬂﬁﬁhyd 4-fluoro)phenyl -3, 4-di hydro-
1 Hpyrimdo lcYﬁ’ yri mPZ| n-@(g[ cﬁpg ne phenyl ) - 7- net h(yl sul fanyl -

hyl
- (2- net hyl - 546d8%1pm9@ﬁw1) 8; pAlﬁayanra}eslozyM é@ydro 1H-pyrimido[4,5
pyrim d0[4 5 d] py mmaim—&reone

1- Cycl ohex (éPgE NS rréhé’i%l B TS W et L A 4RI BRS I 5 Ry o 0- L H

pyrl m do [4
1-(2-Chl or ophenyb?mﬂnd@ﬁw]whﬁﬂmﬂz-ﬁe(z met hyl - 4-f 1 uor o) phenyl -3

, 4- di hyd
1f1( 2|, 6§/Dir 19I l},lér op Péfé}éﬁ%lﬂ@er%y@ 71‘ frhethS']l L‘g%{ﬁ%lr%g% H‘r‘?alﬁ@)ﬁfﬂ“f’}%’?hﬁe‘/@#ﬁ dl{ly%r di hydr ox
yprop- 2-yl anmi no}Hpwudidnifddr-dlpyrismigipr3-nme; do [4,5-d] pyrimdin-2-one; 1-(2,

Syﬂ 1;n| uor E’g*ﬂ?@%éthgrpﬁéqﬁ Qﬁé?hﬁsﬂ?inwwﬁwﬂyﬂrﬂﬁ&eﬁﬁeéyl% oy 1h- H

6-Di f1 ud? ophenyl PYW@H ﬁtﬂd?ﬁl@ldh%gwpphenyl )-7-((R) -2-hydroxy- | -nmethyl-

éODe]E lhyl ani Efﬂyolﬁ)kéx L”zwx;blimédﬁaa VI 54 ﬁf& h,llzl ffﬂ%cﬂgfp??ﬂ)lﬂzﬁ Er}fgﬂﬁ)-lHll (2, vl
uor opheny ugr o- eny ydr oxy- - met hy

et hyl ami no) - 3, 4- éngjrocgj' (ﬁp d?ﬁ“é’c&‘fl 5-d] pyri mi di n-2-one; 1-(2,

6-Di fl uor opﬂlQﬁﬂh)lmﬁph@h—;fﬂ)l—ﬂmed&stUﬁﬁhyﬂﬁ {hariy]-4A{d2e phekyddy4-dihy - gt hy| -

et hyl am no) - 3, 4- 4, 5d]pyrin1'din20ne 251(2

6- Di f | uor opheny IE% ZP?%% d_t’ﬁwﬁldrﬂ?h hen ) - 7-( 2- hydr ox 1- bi s- hydr oxy-

met hyl - é$ hyﬂa(ﬁﬁng\)ﬂu@raphdnmdf(é ~{iuokp- aymcrthyluéer{y 8)-7-52 d}eﬁ;yrhlpg -dihidRxpprep- 1- ( 2,

gl thy; Irgorloahgnyl »: y@arﬁﬁoﬁ—hgp&ﬁy%onﬁ?y%@m_%ﬁlB)djgyrfrgxdlﬂ)’@rdﬂé}’et hyl ami no) - 3, 4-

1-(2,6-Di fl &d¥<§p‘ﬂlé]r\’§/’FC)Ph‘3ni(Dr5f(ﬁﬁB’r°69“2 %Pﬂthéﬂ;ﬂthwﬂwéhmq&ﬁpen di n-4-yl

oxy) 30 3, 4-di hygyemlidd{#prd]pyritaldn-3-ahbpyri m di n- 2- one,

(2, 60011 Gt or iR 3'%%@@-@-@%@% Ry - 3, 4

di hydro2d H pyri aihgbinjide)-54dligdro-tHepyri@idoe]-dlpy¢idyidin-2-one;

an ol ethoay 5, 4P O TR TR G 1anY y>77 A

1- (2, 6- Di f | uor op RdHANING)-3.4-diyder-d Honywamidgidphalpyrmidingom: di hydr oxypr opyl am

ino) 3, 4-di hyd réqaiﬂdomﬁhbﬂwigk& fRrodd-RythétHy 1B hétyDr PR hy Hoxy-180dimethyl-
ethylamino)-3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one;

25  1-(2,6-Difluorophenyl)-5-(4-fluoro-2-methylphenyl)-7-(2-hydroxy-1,1-bis-hydroxy-

methyl-ethylamino)-3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one;
1-(2,6-Difluorophenyl)-5-(4-fluoro-2-methylphenyl)-7-(2-hydroxyethylamino)-3,4-

dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one;
1-(2,6-Difluorophenyl)-5-(4-fluoro-2-methylphenyl-7-(1-methylpiperidin-4-yloxy)-

30 3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one;
1,5-Diphenyl-7-methoxy-3,4-dihydro- 1H-pyrimido[4,5-d]pyrimidin-2-one;
1-(2,6-Difluorophenyl)-5-(4-fluoro-2-methylphenyl-7-(2-hydroxyethoxy)-3,4-

dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one;
1-(2,6-Difluorophenyl)-5-(4-fluoro-2-methylphenyl)-7-[[bis-(2-hydroxyethyl)-

35 amino]ethoxy]-3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one;
1-(2,6-Difluorophenyl)-5-(4-fluoro-2-methylphenyl)-7-(2,3-dihydroxypropylamino)-

3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one; or
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WO 01/ 64679 PCT/ US01/ 06688 a pharnmaceutically acceptable salt thereof. 18.
A pharmaceutical conposition conprising a conpound according to any one of
Clainms 1 wooisae®nd a pharmaceutically acceptable carrier pgrrygoimees. 5 19.
A nmethod of treating, including prophylaxis, of a CSBP/ RK/ p38 kinase

medi ated disease in a mammal in need thereof, which nethod conprises

admi ni st er i rgphaomsaiuticalipamceptalsln sdf fhecof.ve anmount of a conpound of
according to any one of Clains 1 to 17. 10 20. The nethod according to
Claim19 wherein the CSBP/ RK/ p38 ki nase nediated disease is psoriatic
arthritis, ReiteAPhagyengpiaend cogperition eamprisinga eqrapaundiascordingdo pay era ¢fr i ti s,
acut e synovitatifs 1 (8 evMHRHQ! thaAhidhlidall§ acEdpeabiBERtigk GRPIEN | TS, _
osteoarthritis, gouty arthritis and other arthritic condition, sepsis,
septic shock, endotoxic shock, gram negative sepsis, toxic shock syndrone,
cerebral ma}salr i aA éﬁ%ﬁbﬂ of tréading] i%@lhﬂﬁiig(pr@”lg'lal&@mf b CSBPYRKYp38Kenasd mediated
neur ot raumal.cl osed head i.njury, . ast adult .respi.ratory .di stress.
oyndrome. cHVRE & 2 Bl e aris et SEPRES b SERed P02 e

pul nonary dinsmaséan sffbétoesinsunt @id conmzrupd 98 paosdisg 8 artyoore af €daingstli torl 7.

di sease, osteoporosis, restenosis, cardiac and brain and renal reperfusion
injury, congestive heart failure, cqronarg arterial bypass grafting (CABG
sur ger y10 t hZ@nmboShesmetlodriseufiag e plaiint i9%wherhinghe €SBEAK/pB8 kingsemediatidet es,

di abetic 20gic&kt RARaLHRNC aBal REIISIGRELAL] Sdht, ieh@idic\Wsthrin® ShbdiRashtiag,
al | ograft | Sease,  Crohn's dj sease,

rejection, inflammatory bowel d .
ul cerative &9 fmngylta%a@%étgﬁmﬁvé%ev@é@%wonﬁﬂw estaAgibis gqupnarthritis
di abetic re&ﬂmn@tdwuitiﬁ&wdﬁabn,ciemﬂeg@td shbck, leHaBOXigsBUdM) ghmfine gl ASIpRBI S,
angi ogeni c toli Sei‘lsﬁg ir@fl uenza.i ncriltéie neurrqni a,eczem, confact .
dermatitis, OFSHPHLE oD P! ar{?oﬁ]e ety {Spheguic 280 Hemondeie ikt of
t he for mul ancur@tavRia/clbsds Head Mju®, Mtidha,' aduDrédpiaderRBisirdss spndre@e( ¢haynic 30
wherein Rl ] r. Y, i ks i IS q: i :
subst 1 tut ect Y aAaleh SLORG orbhb Bos B SER B P OPL AIGLY,
cycl oal kyl aPwAonaryspicosesis, bone 1Egorpligs dipgse,19sep P SPOFS\9805IS, 08BEE and|brsin,
hﬂ(e:’ oaryl iaﬂ&ﬂ%ﬁzﬂq otfufston ]inu@_*,hlé}éhgetsE@é a9 ﬂ%ﬂe?eor@ﬁarfﬂ.ﬁft%ﬁaﬂ%yﬁisﬁ lofdftidd
al kyl noi ety; erei.n each o se i.eties,.exc ng - rogen, are
oot Lonal |y G800 piesy, tRamheceloms ARy PITIE, SEpiEra Ak, A A abedt
cycl oal kyl flindghtlad, kiydculadkdygettraliOn adrkdy lvs. host reaction, allograft rejection,

inflammatory bowel disease, Crohn’s disease, ulcerative colitis, neurodegenrative disease,
muscle degeneration, diabetic retinopathy, macular degeneration, tumor growth and
metastasis, angiogenic disease, influenza induced pneumonia, eczema, contact dermatitis,

psoriasis, sunburn, or conjunctivitis.

25
21. A compound of the formula :
R1 R1
H\
N | SN N SN
0] Iil N X O lil N X

30  wherein
R1 is an aryl or heteroaryl ring, which ring is optionally substituted;
Ry is hydrogen, C1_1 alkyl, C 3.7 cycloalkyl, C 3.7 cycloalkylalkyl, aryl, arylC1.1¢
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5 heteroaryl C1-10 al kyl, heterocyclyl d-10 al kyl noiety; and wherein each
of these noieties are optionally substituted; Xis R2, OR2, S(OnR2 or
(CH2) n NR@RBlA/6461 (CH2) NNR2R4; n is 0 or an integer havi ngrausodbssesof 1 to
10; mis O or an integer having a value of 1 or 2; 10 R4 and R14 are each
i ndependently sel ected from hydrogen, optionally substituted Cl-4 alkyl,
optional |y subst i #k¥leBetgiopiyldicteapargisili unalkyly hefeiosyslicy pebeteiegycsde140 al kyl
or R4 and R14 tog AM f& ich.t. - at rma
het erocyclic ri ngﬁ%%@‘”yf’ gn&ngﬁ%ﬂél’irnséa\%?gw\é% ‘?#glerélgf’?éég@?’lng hkglcr?gglgr%@an
addi ti onal het epPéangHy sebstisited from oxygen, sulfur or NR9; 15 R6 is
hydlr ogfan, I R3 10Caql1kgylkyl G357 cyetdatial Ky .7 d)eloejlm‘,gﬂql])éj alkyieargmcy@hlkyl,l "
Cl-l oa , ary I | - oa net e =1 - yl;
and wherk%i n eachhe&?l%a&fggé‘é%%%%ﬁé E%?%@Fh&éﬁjé‘ yﬁ{/né)%% eaél@%rr%%/&%ggcglp?i onal |y
substituted; RO il®sdwdietige e dplidndRE, subgitiiedal | y substituted Cl-10 al kyl,
optionally gybgli bal,ediopry cppt ngo@ Y o8 i .aryl -Cl-4 al kyl; 20
[ ( "(o)?n 3 of P%Eeut b ?ywﬁg@gpt R

Z is oxygen or Sulfdr; a” phar a I'e salt thereof. 22.
The conpounu i@ ooardinteget bavithga mal@d ofvher Ed;n t he structure is of Formula (1).

25 23. The &qgﬁ%aﬂiﬁggé}rh%ﬁgftv%l Oqfilrgrgzz wherein R 1 and/or R3 are an
I 4

optionally substituted”ary he co un ccording to Cl ajm 23 wherein
the aryf0is &Bé el egpIdeg g selgqt omy ﬁé%ﬁd%ﬁﬁ%ﬁy BpsHEiYgen,

al kyl, Pd1ydr ox3c1_@hK@1g3aptiaﬂdlmubaruéﬂaa!ags ugsﬂi bptﬁtizrﬁﬁyahlksyi_kuted 391-29.4 ngz
conpoun accordl n t an 0 to ereln S , Or
oo 56 sy B Ll Bl fth [ fobed AR Eiladiehé Bon aper o
is (CH2)n 35 HMRVélic eihg 0CHZ) T iNEARErs whiéh YiRe @bli6dAK L onGidUnGHaRas8 27.

The conpound i | i I Siq/ - Met hyl sul f anyl - 5- phenyl - |
- (1- phenyl et hgfé ?‘%ﬂi‘ﬂ%ﬁgﬁ% ?%@%‘Lﬁ?%-g}] - pyrimdin-2-one; or a
phar macé&ut i Rails Yydiegean Cabloealky) €3-ivaelealkyl, betemeyalyh haterasyelyt € tdpalkyl,

conposi tion CQmArAfiad G ak9IBefArA o BEEIJARIESD. 1AMk @ hdOherbth 3hdIBof21 to 27,
and a pharmaceutically acceptable carrier or diluent. 29. A nethod of

treating a CSHPFSRIRISEskpFrhukingbyirageadmay beggtonallysubgitiiad: in  need

t her eof , whRglis helrbgeh, COMRE, sptsomati psubssitieed Qg-1ipalisd) chtivaaldpsubaticueddf ecti ve
anount 10 of C Q la,.) la) according to any one of
Claims 21 to f%.’l o%%ﬁ%@ly%?ﬁ%%@%g@ér@&r%gﬁc% Claim 29 wherein the

CSBP/ RKbp38ZKs oaxgen e silhired

or a pharmaceutically acceptable salt thereof.

22. The compound according to Claim 21 wherein the structure is of Formula (I).

25 23.  The compound according to Claim 22 wherein R1 and/or R3 are an

optionally substituted aryl.

24.  The compound according to Claim 23 wherein the aryl is substituted one or more
times, independently, by halogen, alkyl, hydroxy, alkoxy, amino, or halosubstituted alkyI.

30
25.  The compound according to any one of Claims 21 to 24 wherein X is Ry, OR», or

S(0)Ro.

26.  The compound according to any one of Claims 21 to 24 wherein X is (CHp)p
35 NR4R14, or (CH2)pnNRoRy.
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di sease is psoriatic arthritis, Reiter's syndrone, gout, traumatic
arthritis, rubella arthritis, acute synovitis, rheumatoid arthritis,
rheunmat oi osa@aghyl itis, osteoarthritis, gouty arthritis 1p@Engko9béyss
arthritic condition, sepsis, septic shock, endotoxic shock, gram negative
sepsis, toxic shock syndrone, cerebral malaria, neningitis, ischemc and
henor r hagi ¢ 31.r ok€he corepruntiraacordinglto $ddmhtaavhietj isr y, ast hna, adul t
respiratory distress syndronme, chronic pulnonary inflammatory disease,
chronic obstructive pul nonary di sease, silicosis, ﬁéprmnary sar cososi s,

bone r esor pt Methyiseisanyd->-RhspBob6-phenylethdyB dridilydro- Fapyimidoihd dir ai n 20 and
renal reper HiAsin@iin-20dner Mraﬁl%ﬂﬁéédn%ﬁl}hf&éﬁtaﬁlé'shl@H%red?or onary arteri al

bypass grafting (CABG surgery, thronbosis, glonerularnephritis, chronic
renal failure, diabetes, diabetic retinopathy, macul ar degeneration, graft
vs. hostsr eagt [ OlA, p}ﬁahh@cgﬂuﬁtztl cofipesitib® Bomptisihg aavmpelnd Lovklingto8nsee of
Crohn's dis &E ﬁzatl ve.coll t| neur Q enratl Vv qﬂlﬁsease nmuscl e

degenerati ofr, aﬁlgtalmﬁ?cl‘w arué’caﬁfeé) %ﬁ%’?%ﬁ tumor grow h and

25 netastasis angi ogeni ¢ di sease, influenza induced pneunoni a, eczens,

o he ool REedBT Al SR BRI PO
30 wherein ne@ thgeofi pdudrgethot coBprisey GeBBnistRIng to waid Byagmad an B @W@arrgqunt

ring, “%Chofhe&g&rﬂMf'F%ﬁﬁhia)(l)sd#Qﬁat) 'a&d&cﬁﬁg t%y &e%lﬁ%@l 2710 alkyl, C
3-7 cycl oal kyl 3-7 cycl oal kyl al'’kyl, ary aryld - 10 al kyl, heteroaryl
het eroaryl C 1-10 al kyl, heterocyclic, or heterocycl ylC 1- 10 aI kyl noiety;

and whereln3eaChTﬁénkﬂ&ﬁ&w&ﬁﬂ&%ﬁ@iﬂmﬁxﬂ)wﬂmaglmwdﬁnﬂERKJ &umﬁeﬁﬁﬁk@ﬂﬁ||y

il eyt clistbedt g it Ko Sylbrit bpR g bo UG e o

het er ocycl yh@ite $yhoaitisy theumeiogd yrthrétisd rhmhmammh spadlios, osteemthritisi gtutye m}autas

t |
by ogon LB %*?fﬁﬂménﬁﬁ?wﬁf%zﬂg o, MR Jeng Bl iShoc grids W&y Rl '
Rc is hydr ofeic %hoc iyrziramre»ﬂerew m almsdmg@twsct;e@czanmh@morrh&glp streke, " OR2,
S(O mR2 o h&kiruriRéIBicH headl injeh2 hetNRa Retiult rB3phdedy Alsudes syRBRER! cHidiicng a

value of 1 or
pulmonary inflammatory disease, chronic obstructive pulmonary disease, silicosis,

pulmonary sarcososis, bone resorption disease, osteoporosis, restenosis, cardiac and brain
20  and renal reperfusion injury, congestive heart failure, coronary arterial bypass grafting
(CABG) surgery, thrombosis, glomerularnephritis, chronic renal failure, diabetes, diabetic
retinopathy, macular degeneration, graft vs. host reaction, allograft rejection,
inflammatory bowel disease, Crohn’s disease, ulcerative colitis, neurodegenrative disease,
muscle degeneration, diabetic retinopathy, macular degeneration, tumor growth and
25  metastasis, angiogenic disease, influenza induced pneumonia, eczema, contact dermatitis,

psoriasis, sunburn, or conjunctivitis.

31. A compound of the formula:
YR, « YR,
H\
N | NN N | NN
O | N X O | N X
R3 (H) or R3 (IIa)
30

wherein
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15 nis O or an integer having a value of I to 10; R4 and R14 are each
i ndependently sel ected from hydrogen, optionally substituted Cl_4 alkyl,

opti onal | wosmlsatiot uted aryl or an optionally substituted giciipdelndsssal kyl ,
or R4 and R14 together with the nitrogen which they are attached form a

heterocyclic_ring of 5 to 7 menbers which ring optionally contains an

addi tional 201 FetteplAr dgieEard dings Whichringdy geAonadly spstitgedNRe: R6 i s

G k1 Ry B R e o o bt ey par v et 0. al kyl
- yl, ary [ - a eter or.het erpar - al kyl ;

and wherein eachl(é)?ﬁ y])r/ h‘(gaigré)aﬁg’i Igttefréir,yl %xl:@ ﬁ‘%?%ée‘ﬁﬁz"&l‘/‘to]bceﬁf B%%Ié%cg’lgéti onal |y

substituted; RO ig@alkydmoigth andhrieb each op thiesmmoleyics, iesiudingthydrogen, e al kyl |

optional]y substitute 5.ary]l or optionally substituted aryl-Cl-4 al kyl;
Zis oxyggen or sﬁﬁ’tfcl?laﬂytq)‘fzosggiﬁ‘?vdar maceutical |y acceptable salt thereof. 32.

The conpounB3acabetilogleyd ©pai syealkihds aiTeyeloalkytatiod aiyleaiylC oo Fsvhul a
(I1). 30 33. Thsetsl@amqmbr@&ﬁqzdj@ﬁk&l@h&@hyelﬁ,lomrs&yaﬁ@l_gpdy_n@u R3 is an

optionally substitut ed aryl. 3 e conmpound according to ai m 33

wher ei n t he aryl mogety #bd tiherpieepchrnd thnse mwiciics 38> eptivpally swbepatedent | y, by
hal ogen, al iyik CRpy d(O)%WN(Rg),loaxgen, anS(@m;or hal osubstituted alkyl. 35. The

conpoung, acgor. di to ai rein X.i.s , S( 1-89 WO

o1 Bqent kP iehiRets 1 A Jﬁﬁ%&m@l%&fim(jﬁ%’% SR L 5k nor el 1

is orf(8142_)RCNR4{§1dgen@er1(mgylml>lR2R2R4. 5 37. The f:lorrpougd accor(cjii Eg to anyI

one o ai {8 ; e : is an optionally substituted heteroary
gﬁﬁi’%ﬁg@%ﬁ’&ﬂaﬁ s

or heterocy utical conposition conprising a conpound

according t&iaRkg, ORe. %@‘Bn@mﬁf@}@iﬂ\@mﬁ, an@Ho)pNBeRdceut i cal |y accept abl e
carrier or dilyent, i&g%egg&%‘gﬁggﬁgﬁ%gggfogbr eating a CSBP/ RK/ p38 ki nase

medi at ed disease in a _ hereof, which nethod conprises
adm ni st®er i né @ or ywinteeppbaving avales okbtd s amount  of a conmpound of Fornul a

(rr) g_r (11 R} ané Rqag'td”l@ch @@p%dﬁﬁ&y Qéégﬁ%rﬂgq @Eydg@n,%tioﬁ@llﬁéﬁbstﬁg&dmt hod
according to C ai erein ki pas i at i sease i s
psoriatic art %H’l y? Vﬁ’f}?‘éaﬁyﬁu‘ii}ﬁwc‘fﬁ@/} Y ?glwﬁmﬁ%sgﬁl?%‘flﬁegﬂﬂs, rubel | a
arthritis, aclky @ \RicandtR s, togttbermitiniiet ratrogeni whish thelp erensitached fopoadyliti s,
osteoarthritis,, gouty arthriti and other .arthritic condition,..sensis,
ceptie shock. TEIRaGIENs Aheftale 7 &Fﬁ%@%@&fﬁ e gRfieally coptims an AR 1 ar one,
cer ebr aP0 mal afieerodiemiselgeted &om exogensseliaher NBfvor r hagi ¢ stroke, 20

neur ot r aumeRgiPgrREoaad 1110 MY, CRFchEBalkHd Heterdcfapl, habRYclfl 1.1 ARyl

syndrome,  chr %rr]}lll ,C arylC1-10 alkyl, heteroaryl or heteroarylC1-10 alkyl; and wherein each of

these moieties, excluding hydrogen, may be optionally substituted;
Ro is hydrogen, C(Z)Rg or optionally substituted C1-1( alkyl, optionally substituted
25 aryl or optionally substituted aryl-C1-4 alkyl;
Z is oxygen or sulfur;

or a pharmaceutically acceptable salt thereof.

32. The compound according to Claim 31 wherein the structure is of Formula (II).

30
33.  The compound according to Claim 31 wherein R] and/or R3 is an optionally

substituted aryl.

34.  The compound according to Claim 33 wherein the aryl is substituted one or more
35  time, independently, by halogen, alkyl, hydroxy, alkoxy, amino, or halosubstituted alkyl.

35.  The compound according to Claim 31 wherein X is Ry, OR2, or S(O)zR2.
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pul nonary inflamuatory di sease, chronic obstructive pul nonary di sease,
silicosis, pulnonary sarcososis, bone resorption di sease, osteoporosis,
rest enosi w0 @auchioac and brain and renal reperfusion injurpcT/CRNIEsSEi Ve
heart failure, coronary arterial bypass grafting (CABG surgery,

t hrombosi s, gl onerul arnephritis, chronic renal failure, diabetes, diabetic
25 retinopathy, nmacul ar degeneration, graft vs. host reaction, allograft
rejecti on Béf | am&cﬁnpbdnd\ae&ordmgeawmﬂlohhexemd( $e@gEHHY) DRyRyyer

colitis, H5§§>9ﬁ§¢9t've di sease, nuscle degeneration, diabetic
retlnopathy &u 4degeneratlon tunmor growm h and netastasis, angi ogenic

di sease, influenza induced pneunonia, eczema, contact dermatitis,

psori asi nbu or mJI a: Rl
o N BTt net B oS ARGt e oApf iy SR O L 2

01/ 64679 PCEp@Eﬁmy@ﬂﬁﬁﬂnaMhﬁa&mwlBﬁhﬁ&n&mﬂ&ryl or a heteroaryl rlng, whi ch
ring is optionally substituted; R2 is a heterocycl ic or heterocyclicC 1-10

alkyl ring, whichis ringis optlonally substituted; 5 R2' is a
het erocycli 83. het\ephaomadentcal tompositipy tomprising aocmp@t@ra@amgiingrtpragy ontipEh

ring is Opt'lé?i?@s'll(o 59hSkia tp'ﬁtaﬂgacea%cdllgza%@eﬁéﬁfé ca&ﬁexh&tcﬁl'h%rw ring, which
ring is optionally substit or (CH2)n NR4R14, or

(CHZ)nNF&R4 provided that when X is (CH2)n NR4R14 then R4R14 must form

the optio n?]{sby 14 rﬁwhaa of tté@ﬂlg%skmzmk/psglgm@w hedaked Yise &eRA b haMemalin
oxygen, sulfur

or..an in er aV| a val ue, of
oo T0; " e Bergp. R coatiise] aminlp Glinglo RIS Mmakat sfleh e shelE
i ndependent b§a smhpmﬁﬁd)fﬁoﬁnu]laxm og@hy) acqirdinp &b hry enehtGlainisedd 161374 15
al kyl, optionally substituted aryl, or optionally substituted aryl Cl-4
al kyl; or R4 and R14 toget her with the nitrogen which they are attached
form a A&t efBcycllhe methiodcodrdigito Claimeitbwhereihthe K SBPARK ;38i kinrat medistest ai ns

an addi ti onglse et EpRARRErRRILRERE fswa?oﬁi&yg&n tréiﬂlattférarfnhubl@a%%&%hwsch

t |1 bstituted; R6 Cl-10
Lly 2 ?Olmsk; |p qu?},gg @fn()égf;g} %ehmlé@gcéalggy@l, g}}euéftql gl;lq{@yhtls osteoar%/hrltls gouty arthritis

and other arthritic condition, sepsis, septic shock, endotoxic shock, gram negative sepsis,
toxic shock syndrome, cerebral malaria, meningitis, ischemic and hemorrhagic stroke,

20  neurotrauma/closed head injury, asthma, adult respiratory distress syndrome, chronic
pulmonary inﬂarﬁmatory disease, chronic obstructive pulmonary disease, silicosis,
pulmonary sarcososis, bone resorption disease, osteoporosis, restenosis, cardiac and brain
and renal reperfusion injury, congestive heart failure, coronary arterial bypass grafting
(CABG) surgery, thrombosis, glomerularnephritis, chronic renal failure, diabetes, diabetic

25  retinopathy, macular degeneration, graft vs. host reaction, allograft rejection,
inflammatory bowel disease, Crohn’s disease, ulcerative colitis, neurodegenrative disease,
muscle degeneration, diabetic retinopathy, macular degeneration, tumor growth and
metastasis, angiogenic disease, influenza induced pneumonia, eczema, contact dermatitis,

psoriasis, sunburn, or conjunctivitis.

30
41. A compound of the formula:
R1 R1
H
N | SN NC | N
0 N N X O N N X

| |
R3 (1) or R3 (I2)



20 aryl, aryl Cl-10 al kyl, heteroaryl or a heteroaryl Cl-10 al kyl noiety; and
wherein each of these noieties, excluding hydrogen, is optionally

substi t ut @@ 012679s hydrogen, C(Z)R6, optionally substitut e¢1@seldeds ky! ,
optionally substituted aryl, or optionally substituted aryl Cl-4 alkyl; Z

is oxygen or sulfur; 25 or a pharmaceutically acceptable salt thereof. 42.
The conpoundwhereiar di ng to C aim41 wherein the structure is of Formula

(111). 43 | ?szﬁ]gagg UrnaerARIiRg, bRickhRER dhiolany eiftfleand/ or RS is an

optionally t 4 The ound cor di n aim43
wher ei n 1 heRaryt BrEogyliraiekervEhe a)flor?%i?mﬁl EE Vi bawioredy by
hal ogen, al kyl, Qydfiexss, al koxy, amno, or hal osubstituted al kyl. 35 45.

Th o h Th
Ihe comounACALAIAY:Ae TR MIF L TR re ket Y e, ™
01/ 64679 PCT/ USOdpia88 suttsGhided)NR2RA.  47. The conpound according to C aim

42 wherein ¥ f%@&e‘%&oa@mﬁ%%ﬁ?&}’ﬁ% g%;ahgmggsuﬁ)&uﬁ @l m 47 wherein R

is an option crlng 49 The

compound ac&df B2a§Rxp StPanRe 28 ((HahndRiR he OFI((F\BZ}HN 4 PEBesal

substituted im gagPkes (ML { NRQR@E théd RER | 4 hit€s fobiPEE GFtidnall or a
mor phol i ne ring. 10 50. The conpound according to Caim 49 erein the ring

is subst®tuted oﬁéDS@‘frllt@ﬁﬁYGhZQd soptionalbperapiringan exyghal sulfenor rogdal kyl |
hal osubsti t ut ed g&gl&}gal kyl, (CRLOR20) nNR4R14, (CR10R20)nOR6, and
(CR1IOR20) nC(Z2) OR6. 15 51, A phar maceut i cal corrp05|t| on conprising a
conpound acB&r4PFRp inseshiavirgea yalue of bf9di41 to 50, and a pharmaceutical Iy

accept abl e @aik ol(ﬁran@ﬁteggrlmm‘ga\&&eoé}:mﬁtQhod of treating a CSBP/ RK/ p38

conpr 1 ses. adins g SRk Rne T/ e dtror B fhob O oBAbnat It GiefEh G0y
compounds of Fellail @tlem?lb) substifuted) agyl, ercemsioapthysubstiaisgd ByE 10f alkylapnB441 to
50. 53. The Mehi®q4a66ake with (e nikrdieMvidchhey sicttaliedCoBIh RElcREYcld nase

medi ated disease Is psoriatic arthritis, Reiter's syndrone, gout,
traumatic art Himgafs tor/ipembers syich iing eptionalyicentaipmaw pddional hetareatas d
arthritis, rhetretkadifnspoyrdy) dulfusor NRbemN/lmbhtming is gionyll@kitRttutéds 25 and

h h ndi hock i
oLher. o1k RA LT JEAS 5 SRS, AR, SLARLAKL S, TSty gl o
i schemni 20 and Weﬁoarvlﬁéﬂgll@ akkyl, bk@roaryi@m adibwmwﬂ(hln)s@dylmgtyi mjduwiereiast hma,

adul t respl rat OrﬁlO%IhSé[Crnelslsetlggndrludln%h I‘rgggl‘ll ?S (0] 10nra$nar tl ut f(i a tor y
di sease, chrofi¢ 0 FuctiVve ¥ pul nonary

sar cososi s, RBdnhaydrezess ({456, BP%@E@@ Su‘?ﬁ@ﬂ%‘bGﬂd@l %kylf‘ﬁgtoéﬁlbﬁ@smééﬁddl ac and
brain aryl, or optionally substituted arylC1-4 alkyl;

Z is oxygen or sulfur;
25  or a pharmaceutically acceptable salt thereof.

42."  The compound according to Claim 41 wherein the structure is of Formula (IIT).

43.  The compound according to Claim 41 wherein R and/or R3 is an optionally

30  substituted aryl.

44 The compound according to Claim 43 wherein the aryl is substituted one or more
times, independently by halogen, alkyl, hydroxy, alkoxy, amino, or halosubstituted alkyl.

35 45.  The compound according to Claim 42 wherein X is OR9, or S(O)jpR2.

46 .  The compound according to Claim 42 wherein X is (CHp), NR4R14, or
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30 and renal reperfusion injury, congestive heart failure, coronary
arterial bypass grafting (CABG surgery, thronbosis, glonerul arnephritis,

chroni c rewadiehigdel ure, di abetes, diabetic retinopathy, nmagul@o1/06688
degeneration, graft vs. host reaction, allograft rejection, inflamuatory
bowel disease, Crohn's disease, ulcerative colitis, neurodegenrative

di sease, . m/&diDnNBgBAer ation, diabetic retinopathy, macul ar degeneration,
tumor growm h and 35 netastasis, angi ogenic di sease, infl uenza i nduced

pneunoni a, ze contact, dermmati ti i asi unbur n,
conj uncti vi %fs mfb‘? CREPYa67e: Iﬁé‘?ﬁﬁﬁéﬁ‘l‘%@%@é gﬁs ﬁ?\ corrpound of the
forml a: RlRl NNN N ONNXONN;~-XI R3 (V) or RB3 (Va) 5 wherein

"ot eger “haviig sl baramRgEIRceydg o i & whk Thoearortictelfgatiufle of 1

or 2, R1 hae@&waha%byalc&ﬂtgstltut ed aryl ring; 10 R2 is hydrogen, C1-10
al kyl, C 3-7 cycloalkyl, C 3-7 cycloal kylalkyl, aryl, arylCl-10 alkyl,
het eroaryl, heteroaryl Cl-10 al kyl, heterocyclic, or heterocyclyl Cl-10 al kyl
noi ety; and49vher Eha c@apdsumifactdnﬂhg ton6ll ity %whemml thelring ihymomyanllysubstituted

optionally 1@39 I{:,;Dg}r%ﬂd%lehgib%n gygé e :,l())%/qa ﬁf(‘)g@}oh%g&%g a_ryI ring; 15 R4

and R14 are eac epen ogen ptionally
substiti®ed Cl-4 alkyl, opti onal I y substitut ed aryI or optionally

\?muP§LI t ﬁ;idS@r yl Tﬂ‘éc&n dﬁﬂl accor‘afn’{% At &&h&r@gﬁhgﬁﬁg‘ﬂ §d?)sﬁ1tﬁ?ed'yngogﬁﬁ>‘i’el ch
ring opti ongli%f%y%t’ICE %{%m? yobr?'n}lag%etl oﬁ hélrogg %ﬁ%ﬁes%eééto g‘ ?Eom oxygen,

sul fur or NER]ERpORONRgR . d(@RypR20HORE: @HKQRIO@G)ﬁC@m%| kyl,

het erocycl yl, heterocyclyl Cl-loal kyl, aryl, arylC 1-10 al kyl, heteroaryl
or heteroaryl C 1-10 al kyl; and wherein each of these noieties, excluding
hydrogems nay. beAgptarmasutiyal soimposition eanpiRing 8 chppowgierccorng)tRany opt obnal |y

SUbSt It Ut odcfitind 0y 36 49 A GRRLLYCHNBL I Ehorr H aiRoPt | Onal 1Y

substituted ary & or surfar
pharmaceutically accept abI e salt ther eof 55. The conpound according to

G ai m 54 whes ei N ARh@BE oFGeAlng LBSBPRA/DIS kinase mediated disease in a mammal in

need thereof, which method comprises administering to said mammal an effective amount
20  of a compound of Formula (III) or (IIla) according to any one of Claims 41 to 50.

53.  The method according to Claim 52 wherein the CSBP/RK/p38 kinase mediated
disease is psoriatic arthritis, Reiter’s syndrome, gout, traumatic arthritis, rubella arthritis,
. acute synovitis, rheumatoid arthritis, rheumatoid spondylitis, osteoarthritis, gouty arthritis
25 and other arthritic condition, sepsis, septic shock, endotoxic shock, gram negative sepsis,
toxic shock syndrome, cerebral malaria, meningitis, ischemic and hemorrhagic stroke,
neurotrauma/closed head injury, asthma, adult respiratory distress syndrome, chronic
pulmonary inflammatory disease, chronic obstructive pulmonary disease, silicosis,
pulmonary sarcososis, bone resorption disease, osteoporosis, restenosis, cardiac and brain
30  and renal reperfusion injury, congestive heart failure, coronary arterial bypass grafting
(CABG) surgery, thrombosis, glomerularnephritis, chronic renal failure, diabetes, diabetic
retinopathy, macular degeneration, graft vs. host reaction, allograft rejection,
inflammatory bowel disease, Crohn’s disease, ulcerative colitis, neurodegenrative disease,
muscle degeneration, diabetic retinopathy, macular degeneration, tumor growth and
35  metastasis, angiogenic disease, influenza induced pneumonia, eczema, contact dermatitis,

psoriasis, sunburn, or conjunctivitis.
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substituted phenyl rings. 30 56. The conpound according to C aim55 wherein
the aryl is substituted one or nore tines, independently, by hal ogen,

al kyl , hy¢digonwse®! koxy, ami no, or hal osubstituted al kyl. pc3us0oskks 64679
PCT/ US01/ 06688 57. The conpound according to Claimb56 wherein R3 is
unsubstituted or substituted one or nore tines, independently w th hal ogen.
5 58. The caipound campoust oiyhé €orfidudi: m 55, wherein RL is unsubstituted or
substituted one or nore tinmes, independently with hal ogen or alkyl. 59. The
conpound according to any gone of Clainms 54 to 58 rein Xis OR2. 10 60.
The conpound according tojany one of Clains 54 to wherein X is S(O nR2.
61. The conpound.ac di to any one of C aj 5 LY 58 wherein X is

(CH2) nNRAR 14. 15 ®2. e C ound accor di Fny ne of Clainms 54 to 58
wherein X is (CH2)JNNR2Z 63 ) The conpound ggccording fo any one of Cainms 54
to 58 wherein Xg 20N64. ~Xhe conpou acRordrnig toe G ai m 54 wherein R2
is an optionally subdtituted alkyl, heteroar%l, or heterocyclic noiety.

65. The conpound acc&Pding to O ai m(G%omherei A3R2 is an optiqgwa)ly
substituted imdazole, pyrrolidine, piperidine, piperazine, or a

nor pholine ring. 25 66. The conpound according to C aim65 wherein the ring
i s substituwberemne or nore tines, independently, by hal ogen, C1-10al kyl,
hal osubst i t ¥tieR, CDRAD, Ry o (CRLGRE®) AG1IEH 0) nOR6, and

(CR10R20) nC( Z)O%G. %0846?7()yd ‘_Izhe (conpounc?'m;ﬂ(%éog(di n%gsggfﬁy one of Clainms 54 to
66 wher ei n B e et anatageehaving pyalypeidiioalb\v) . 68. A process for producing a
conpound of mAQDWYhA it ér haciaadhg of @ dehai m 1,  which pro;:ess ;:orrpri ses
reacting a pound. . 5.-94 WO 01/ 64679 PCT/USO1/ 06688 NHZ
Y-R R31 i$?%9@0%%%%s&ﬁé%@r%%l and R3 are as defined herein for
For mul alq | 2 islirogen; €14 0@1ky10 341 ®igloalkyh iy -7otycloatiketdian ydryhrsiylE a0 under

cyclization cqugi HeRRSary0 h¥teRlafl1@, GBMREU M tRbcyeli€ or heterocyclylCy.1q alkyl
moiety; and wherein each of these moieties, excluding hydrogen are optionally
substituted;

R3 is an optionally substituted aryl ring;
“ 15 R4 and Rj4 are each independently selected from hydrogen, optionally substituted

C1-4 alkyl, optionally substituted aryl or optionally substituted aryl-C1-4 alkyl,
or R4 and R14 together with the nitrogen which they are attached form a
heterocyclic ring of 5 to 7 members which ring optionally contains an additional
heteroatom selected from oxygen, sulfur or NRo;

20  Re is hydrogen, C1-10 alkyl, C3-7 cycloalkyl, heterocyclyl, heterocyclyl C1-10¢alkyl,
aryl, arylC1-10 alkyl, heteroaryl or heteroarylC1-1( alkyl; and wherein each of
these moieties, excluding hydrogen, may be optionally substituted;

Ro is hydrogen, C(Z)Rg, optionally substituted C1-10 alkyl, optionally substituted
aryl or optionally substituted aryl-C1-4 alkyl;

25 Zis oxygen or sulfur;

or a pharmaceutically acceptable salt thereof.

55.  The compound according to Claim 54 wherein R and R3 are optionally

substituted phenyl rings.

30 ,
56.  The compound according to Claim 55 wherein the aryl is substituted one or more
times, independently, by halogen, alkyl, hydroxy, alkoxy, amino, or halosubstituted alkyl.
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formula: YYRIL NN ONNSS5R3 Xi (B) wherein Y-Rl and R3 are as defined
herein for Formula (1V), and X1 is a C 1-10 al kyl, aryl or heteroaryl

noi ety; awd jifeaé@cessary di spl aci ng the sul foxi de or sul f greg/@o1leyssul a

(B) with a conmpound of the fornula: R2XH 10 wherein R2 is as is as defined
for Formula (1V); and Xis ONS; to yield a conpound of Fornmula (1V). 69.
The process according to Caim&68 wherein the conpound of Fornmula (A) is
produced by jeactThgompanpatnddiaf té ORikh@onhaein R 3Yis RhsubMtitdtor xi -' K N N
S 15 H(C wherein RL and R3 are as defined in Formula (IV), and X1 is a
C 1- 10 al ky$ubstitiiad qge or peare figigsindepspdanily with bplegeui t abl e reduci ng agent to
yield a conmpound of Fornua (A). -95

5 58.  The compound according to Claim 55, wherein Ry is unsubstituted or

substituted one or more times, independently with halogen or alkyl.

59.  The compound according to any one of Claims 54 to 58 wherein X is OR».

10 60.  The compound according to any one of Claims 54 to 58 wherein X is S(O)Ro.

61.  The compound according to any one of Claims 54 to 58 wherein X is
(CH2)nNR4R 14,

15 62.  The compound according to any one of Claims 54 to 58 wherein X is
(CH)pNRy.

63.  The compound according to any one of Claims 54 to 58 wherein X is R».

20 64.  The compound according to Claim 54 wherein R2 is an optionally substituted
alkyl, heteroaryl, or heterocyclic moiety.

65.  The compound according to Claim 64 wherein R9 is an optionally substituted
imidazole, pyrrolidine, piperidine, piperazine, or a morpholine ring.
25

66.  The compound according to Claim 65 wherein the ring is substituted one or more
times, independently, by halogen, C1_1galkyl, halosubstituted Cl_loalkyl,

(CR10R20)nNR4R 14, (CR10R20)nORe, and (CR10R20)hC(Z2)ORg.

30 67.  The compound according to any one of Claims 54 to 66 wherein the structure
is of Formula (V).

68. A process for producing a compound of Formula (IV) according to Claim 1,

which process comprises reacting a compound of the formula
35
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NH, Y-R,
B
RB\N N/)\S /X1
H (A)

wherein Y-R1 and R3 are as defined herein for Formula (IV); and X1 isa C 110 alkyl,

aryl or heteroaryl moiety; under cyclization conditions to yield a compound of the

formula;
Y-R,
L
o)\N N s

R3 X ®)
wherein Y-R1 and R3 are as defined herein for Formula (IV), and X is a C 1.1 alkyl,

aryl or heteroaryl moiety; and if necessary displacing the sulfoxide or sulfone of Formula

(B) with a compound of the formula:
RoXH
wherein Ry is as is as defined for Formula (IV); and X is O/N/S;

to yield a compound of Formula (IV).

69. . The process according to Claim 68 wherein the compound of Formula (A) is

produced by reacting a compound of the formula:

. Y-R,
N
\
R3 . /k X1
N N s’
H (©)

wherein R and R3 are as defined in Formula (IV), and X is a C 1_1¢ alkyl, aryl or

heteroaryl moiety; with a suitable reducing agent to yield a compound of Formua (A).
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