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relates to bicyclic nitrogen heterocycles. Mre 5 particularly, the
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pyri m do[ 4, 5-d) pyri m di none derivatives, a process for thérr nmanufacture,
their use, pharmaceutical preparations containing themand a process for
the manufacture of the pharmaceutical preprations. 10 Mtogen-activated
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TNF has al so been inplicated In V|ra ec o] I nfl uenza

virus, 30 ah’aa%?é%rﬁé%mw—# b2 vasietyind isxa@almdpé@g sitaisional and paoticgtsess, | (HSV- 1)
her pes si npl 8% hight, gfowirQidks? &b loxdRahd ERRB{AE: Eytokines. One group of MAP

kinases is the p38 kinase group which includes various isoforms (e.g., p38¢, p39B and

15 P38Y). The p38 kinases are responsible for phosphorylating and activating
transcription factors as well as other kinases, and are themselves activated by physical
and chemical stress, pro-inflammatory cytokines and bacterial lipopolysaccharide.

More importantly, the products of the p38 phosphorylation have been shown
20 to mediate the production of inflammatory cytokines, including TNF and IL-1, and
cyclooxygenase-2. Each of these cytokines has been implicated in numerous disease
states and conditions. For example, TNF- is a cytokine produced primarily by
activated monocytes and macrophages. Its excessive or unregulated production has
~been implicated as playing a causative role in the pathogenesis of theumatoid
25 . arthritis. More recently, inhibition of TNF production has been shown to have broad .
application in the treatment of inflammation, inflammatory boiel disease, multiple
sclerosis and asthma,

TNF has also been implicated in viral infections, such as HIV, influenza virus,
30 and herpes virus including herpes simplex virus type-1 (HSV-1), herpes simplex virus



2 type-2 (GHSV-2), cytonegal ovirus (CW), varicella-zoster virus (VZV),
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As used herein:

"Alkyl" means a linear saturated monovalent hydrocarbon radical of one to six
20 carbon atoms or 2 branched saturated monovalent hydrocarbon radical of three to
six carbon atoms, e.g., methyl, ethyl, n-propyl, 2-propyl, tert-butyl, pentyl, and the
like.

"Alkylene" means a linear saturated divalent hydrocarbon radical of one to six
carbon atoms or a branched saturated divalent hydrocarbon radical of three to six

25 carbon atoms, e.g., methylene, ethylene, propylene, 2-methylpropylene, pentylene,
and the like.

"Alkenyl" means a linear monovalent hydrocarbon radical of two to six
carbon atoms or a branched monovalent hydrocarbon radical of three to six carbon
atoms, containing at least one double bond, e.g., ethenyl, propenyl, and the like.

30 "Alkynyl" means a linear monovalent hydrocarbon radical of two to six
carbon atoms or a branched monovalent hydrocarbon radical of three to six carbon
atoms, containing at least one triple bond, e.g., ethynyl, propynyl, and the like.



atons, containing at |east one triple bond e.g. thynyl, propenyl, and
the |like. WD 01129041 PCT/ EPOQ 10077 3 Cycl oal kyl refers to a saturated
nmonoval ewo 0¥kl ¢ hydrocarbon radical of three to sevBﬁT/ﬂ"WQ“Q?er bons. The
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15 “Acyl” means the group —C(O)R’, where R’ is alkyl, haloalkyl, heteroalkyl,
aryl, heteroaryl, aralkyl or heteroaralkyl. '
"Alkoxy", "aryloxy", " aralkyloxy”, or "heteroaralkyloxy" means a radical -OR
- where R is an alkyl, aryl, aralkyl, or heteroaralkyl respectively, as defined herein, e.g.,
methoxy, phenoxy, pyridin-2-ylmethyloxy, benzyloxy, and the like.

-rU

’I

20 "Halo" or “Halogen,” means fluoro, chloro, bromo, or iodo, preferably fluoro
or chloro.

"Haloalkyl" means alkyl substituted with one or more same or different halo
atoms, e.g., -CHoCl, -CF3, -CH)CF3, -CH2CCl3, and the like, and further includes
those alkyl groups such as perfluoroalkyl in which all hydrogen atoms are replaced by

25 fluorine atoms.

"Hydroxyalkyl" means an alkyl radical as defined herein, substituted with one
or more, preferably one, two or three hydroxy groups, provided that the same carbon
atom does not carry more than one hydroxy group. Representative examples include,
but are not limited to, 2-hydroxyethyl, 2-hydroxypropyl, 3-hydroxypropyl, 1-

30 (hydroxymethyl)-2-methylpropyl, 2-hydroxybutyl, 3-hydroxybutyl, 4-hydroxy-butyl,
2,3-dihydroxypropyl, 1-(hydroxymethyl)-2-hydroxyethyl, 2,3-dihydroxybutyl,
3,4-dihydroxybutyl and 2-(hydroxymethyl)-3-hydroxypropyl, preferably



or nore, preferably one, two or three hydroxy groups, provided that the
sane carbon atom does not carry nore than one hydroxy group.
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het er oargl oxy, CO‘A:&M&&:&&@@@E&@&@&@MB@@AMM&%B& phenyl ),

“(RR)n- radical of 6 to 10 ring atoms which is substituted independently with one or more
substituents, preferably one, two, or three substituents selected from alkyl, haloalkyl,
heteroatkyl, halo, nitro, cyano, methylenedioxy, ethylenedioxy, cycloalkyl, optionally
substituted phenyl, heteroaryl, haloalkoxy, optionally substituted phenoxy,

20 heteroaryloxy, -COR (where R is alkyl or optionally substituted phenyl), -(CR'R”)y, -
COOR (where n is an integer from 0 to 5, R’ and R” are independently hydrogen or
alkyl, and R is hydrogen, alkyl, cycloalkyl or cycloalkylalkyl) or —(CR’R”),,-
CONR2RD (where n is an integer from 0 to 5, R” and R” are independently hydrogen
or alkyl, and R@ and RP are, independently of each other, hydrogen, alkyl, cycloalkyl

25 or cycloalkylalkyl, or R®and R® together with the nitrogen atom to which they are
attached form a heterocyclyl ring). More specifically the term aryl includes, but is not
limited to, phenyl, 1-naphthyl, and 2-naphthyl, and the derivatives thereof.

"Aralkyl" means a radical -RaRD where R2 is an alkylene group and RP is an
aryl group as defined herein, e.¢., benzyl, phenylethyl, 3-(3-chlorophenyl)-2-

30 methylpentyl, and the like.

"Aralkenyl" means a radxcal -RaRb where R3is an alkenylene group and R is
an aryl group as defined herein, e.g., 3-phenyl-2-propenyl, and the like.
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understanding that the attachment point of the heteroaryl radical eon an
aromatic ring. The heteroaryl ring is optionally substituted independently with one
or more substituents, preferably one or two substituents, selected from alkyl,

20 haloalkyl, heteroalkyl, halo, nitro, cyano, cycloalkyl, cycloalkylalkyl, -COR (where R
is alkyl or optionally substituted phenyl, -(CR'R”)p-COOR (where n is an integer
from 0 to 5, R’ and R” are independently hydrogen or alkyl, and R is hydrogen, alkyl,
cycloalkyl or cycloalkyla]kyi), or —(CR’R”)n-CONRaRb (where n is an integer from 0

to 5, R’ and R” are independently hydrogen or alkyl, and R? and Rb are,

25 independently of each other, hydrogen, allkyl, cycloalkyl or cycloalkylalkyl, or R*and
R® together with the nitrogen atom to which they are attached form a heterocyclyl
ring). More specifically the term heteroaryl includes, but is not limited to, pyridyl,
furanyl, thienyl, thiazolyl, isothiazolyl, triazolyl, _imidazolyl, isoxazolyl, pyrrolyl,
pyrazolyl, pyrimidinyl, benzofuranyl, tetrahydrobenzofuranyl, isobenzofuranyl,

30 benzothiazolyl, benzoisothiazolyl, benzotriazolyl, indolyl, isoindolyl, benzoxazolyl,




under standi ng that the attachnent point of the heteroaryl radical wll be
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substituted phenyl, -(CR R')n-000R (wher@ nis an integer fromO to 5 R
and R' are independently hydrogen or alkyl, and R is hydrogen, alkyl,

cydoal kyl or C %5;11 s an integer
fromO to 5, &%ﬁé@ha%{r@g é’gseﬂé‘&gs Ig"#qlarog n or l<'2145{’E(1?Ylgand Ra and Rb
are, 25 i ndepsvaethienyl, @ﬁwmere pfydr ogen, al kyl , cydoal lryl or

rydoal kyl al kyl , or RO to ph theanitr gpvhi ch t hey
are attached form gﬁﬁe&a@aﬁlsr f‘éi/afls 'R%b“’%“sgélcﬁ? aﬁ(@?ﬁﬁ?%@r{m

het eroaryl i n'sIaulu:lemzlrylbgnoupsd&tﬁnedlherr:mtx,eadr pyridippryilmsthyl, 3-thenzofytan-2-hi enyl ,

thiazolyd, is I azolyl, imdazolyl, isoxazolyl, pyrrolyl,
pyr azol y# , ?d}bﬁ&’ Flthet%ﬁe(élzof uranyl t et r ahydr obenzof ur anyl ,

i sobenzof ur anyl Memiﬂ&ﬂaﬂﬂmlam&%mmimwa&dnﬂaﬂ@gmhpm yl,
i ndol yl, i 50| benzoxazol WO 01/ 29041 PCT/ EPOO/ 10077 qui nol yl,
t et rahydroqw Ro ﬁ%‘ﬁi‘r ‘é-l’ d hsgsin, ‘fﬁ’édfmdﬂ" “THRFPPER WK “ﬂm or

benzot hj enyl ,lland t he der| vat i ves thereof. "Heteroaxal kyl" nmeans a radi cal
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phenyl), -(CR'R”),-COOR (n is an integer from 0 to 5, R’ and R” are independently

hydrogen or alkyl, and R is hydrogen, alkyl, cycloalkyl or cycloalkylalkyl), or
~(CR’R”)n-CONRaRb {where n is an integer from 0 to 5, R’ and R” are

20 independently hydrogen or alkyl, and R2 and RP are, independently of each other,
hydrogen, alkyl, cycloalky! or cycloalkylalkyl, or R and R° together with the nitrogen
atom to which they are attached form a heterocyclyl ring). More specifically the term
heterocyclyl includes, but is not limited to, tetrahydropyranyl, piperidino, N-
methylpiperidin-3-yl, piperazino, N-methylpyrrolidin-3-yl, 3-pyrrolidino,

25 morpholino, thiomorpholino, thiomorpholino-1-oxide, thiomorpholino-1,1-
dioxide, pyrrolinyl, imidazolinyl, and the derivatives thereof.

"Heterocydlylalkyl” means a radical -R&Rb where R is an alkylene group and
Rbisa heterocyclyl group as defined herein, e.g,, tetrahydropyran-2-ylmethyl, 4-
methylpiperazin-1-ylethyl, 3-piperidinylmethyl, and the like.

30 “Heteroalkyl” means an alkyl radical as defined herein with one, two or three
substituents independently selected from -OR?, -NRPR’, and -S(O),R? (where n is an



15 hal oal kyl, heteroal kyl, halo, nitro, cyano, hydroxy, alkoxy, ani no,
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N net hylyplypeap?i E’W “%’O 1 Hgme W’ﬁﬁf"ﬁ%& el?’ﬂ d% @Kﬁ g\é’é’ perfol i di no

25 nor phol i ratkyl, hﬂpdkﬂrqydohﬂcﬂo;ydowkﬂalbylﬁmdrmydynhmodgmmmr phol i no-1,

di d

:—g;(largcygya ]rﬂé{em °gﬂ&?‘!aé| cél ﬁmﬂ%ﬁa |g1§§njai E;ﬁ?i ene group and

R 1 o o Dot craoalai by hemomstriaieh s aralkyh alylsalforl,

g etrahyd(r]I opmqaradnm?wm lon wuém@fahdholuyHﬁMéubamo Rlis ol
i peridin a e li er Qa n a radi ca

aspdgfi ned ﬁaﬁ%mﬂwwﬁ%a tnifg a}kylk Eﬂ%ﬂgawﬁgﬂ@q?ﬂiﬂgpende%t |y

sel /eEt egl 2 B Sﬁgt?erﬁﬂlyl hdklﬁb&clylaaityﬁi aryb(aElkyRAeterdasyl cheteroasalkyl, aWih@l{ 29g4|1 eyt

PCT. er e al oa

oyl 0Byl  Hdpeptistited dilno, SARAh dvudo, oFRyd: RO MEscrii | D! 08l kY

ar al kyl , hetmﬁpwcluﬁ%fqmnnlpk%fmetbakm}fbmbnymeth}’laﬂl;dpbwéar bo nyI

car boxani do y1tR{ond BB lk%hp@g_ Lqu g%, 1i s hydrogen, alKkyl,
hal oal kyl , cycl oal cI oa kyl al he yd’%/ygr het er ocydyl al kyI

aryl, 5 aral kyl, %’f&aﬂaﬁw geansa ?aaaarﬂaqa kyl |
hal oal kyl , Qﬂﬂ@ﬁé&éﬁrbons@ye balchddydatirityd hydhﬁ:mbﬁeéeﬁéal/bfmﬂe&@m&mw al kyl

aryI n]gr al ky ISUMPa b*ees%g}%g Pﬂ)ﬁf’%‘éé’ﬁl (ﬁ%‘?%oar ﬁ{ayhﬁbl}ggr ggxam_'do

al kyl, hal oahays(O)ﬁsﬂcmateMpnmenabmmarz ayvhm, m‘eRb.rRmmd laye as

T e o M Mo Bl e SRR L Gabrien wBfboent ot ve

2-hydroxypropan-1,1-diyl and the like.
“Heterosubstituted cycloalkyl” means a cycloalkyl group wherein one, two, or

20 three hydrogen atoms are replaced by substituents independently selected from the
group consisting of hydroxy, alkoxy, amino, monsubstituted amino, disubstituted
amino, or -SO4R (where n is an integer from 0 to 2 and R is hydrogen (provided that
n is 0), alkyl, haloalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl, heterocyclylalkyl, aryl,
aralkyl, heteroaryl, heteroaralkyl, amino, monsubstituted amino, disubstituted

25 amino, or hydroxyalkyl). Examples include 4-hydroxycyclohexyl, 2-amino-
cyclohexyl,

“Heteroalkylsubstituted cycloalkyl” means a cycloalkyl group wherein one,
two, or three hydrogen atoms are replaced independently by héteroalkyl groups.
Examples include 1-hydroxymethyl-cyclopent-1-yl, 2-hydroxymethyl-cyclohex-2-yl

30 and the like.

"Leaving group” has the meaning conventionally associated with it in
synthetic organic chemistry i.e., an atom or group capable of being displaced by a



exanpl es i.nclude, for exanple, 2-nmethoxyethyl, benzyloxynethyl, t hi ophen- 2-
yl t hi onet hyl , 2-hydroxyethyl, and 2, 3-di hydr oxypropyl . Fbteroalkylene"
nmeans a Iigﬁﬁgnﬁﬁfurated di val ent hydrocarbon radi cal of

carbons or a branched saturated hydrocarbon radical of t%ree to SIX carbon
15 atonms with one, two or three substituents independently selected from
-ORa, -NRbR', and -S(OnR (where nis a8 integer fromO to 2 ) where, RS,
Rb, Rc, and Rd are as defined herein for a heteroal kyl radical. Exanples

ol ude, - 2- Y ysinb s shokakhulo sk sl D431 OP B atkadddlon B, e 1 Ke.

"Het erosubstitute yc oal " means a ryc group wherein one, two,
or 20 three W%’g@h ete @F‘é’nb’]éﬁf Wsiﬂ%ﬁ’ smFﬁifmendently

sel ect ed_fromtb @ﬁﬂ&&oﬁ%&ﬁéﬂfeﬂ HoBf, afflosly oy, 2,84 eris¥r)) ghethoxy,
rmnsubstltute t|1ut no, or -SOnR (where n is an integer
fromO to 2 a @*H ?F"(nﬁ’r that n is 0), alkyl, haloal kyl,

(r:]ycl oal kys: , cycl oar‘l?hakmkdeyﬂxcallhﬂt@txbkwﬁtgib;enﬂ&teﬁﬁmﬂyibnhﬂdyﬁtJslme&llm a(rjal kyI
et er oar t ted 25
am no, o?/ hydr o%%y*’%gﬁﬂﬁlg% poﬁ'@ g'att %ﬁgxnggﬁgéégpééﬁ%% no-
cydohexyl , " Hetidegiellyporathegwise wadssirabledaral lksludes e exrpient that is@edeRtable gr oup
wher ei n one, fsmaiﬂar&m%eﬁm%@mgﬁglgm&@p ﬁ&%ﬁ@ﬁﬁﬁﬁfndently by

het er oal kyl groups les In { rret cyc 1 yI

2- hydr oxymet hwceew@mplzmy%s useghin aeram nekpdesrbgthenesad  t he
meani ng npnverﬁld,remhlo)gem%ﬁhgd Wi t h It in synthetic organic chem stry
I.e., an atomor gf e of spl aced, by a 1/.29041

PCT/ EPOQ 10077 S rﬁta?’%‘ﬁﬁﬁ‘ Afipta ffép’go"gé“ “‘%s‘ﬁ%"ﬂsé 8 0, brono,

I odo), al kaneghafnmewkticxdly, acc@tabrcaﬁdltlianmsbesseythedbmﬂ pharmanglbgmoayac(umt;g.

acet oxy), aryI 3%P¥ S yl oxy,

trifluoronet hagg{s n&i%wug& Q/"{clRoxym(‘:iu(’ag. , 2,4-dinit roghenoxy) net hoxy,
N, O di et hyl hydr ox{(l)amﬂnédmawlmmmmhmrgmﬂaemap ydrpghlogisacidt abl e
exci pi enfs’ MeaR3rBRoi adid) silriddbAl nifrit abidSSHokpHoRic acid, and the like; or formed

with organic acids such as acetic acid, propionic acid, hexanoic acid, cyclopentane-

propionic acid, glycolic acid, pyruvic acid, lactic acid, malonic acid, succinic acid,
malic acid, maleic acid, fumaric acid, tartaric acid, citric acid, benzoic acid, 3-(4-
hydroxybenzoyl)benzoic acid, cinnamic acid, mandelic acid, methanesulfonic acid,
20 ethanesulfonic acid, 1,2-ethane-disulfonic acid, 2-hydroxyethanesulfonic acid,
benzenesulfonic acid, 4-chlorobenzenesulfonic acid, 2-napthalenesulfonic acid, 4-
toluenesulfonic acid, camphorsulfonic acid, 4-methylbicyclo{2.2.2]-oct-2-ene-1-
carboxylic acid, glucoheptonic acid, 4,4'-methylenebis- (3-hydroxy-2-ene-1-
carboxylic acid), 3-phenylpropionic acid, trimethylacetic acid, tertiary butylacetic
25 acid, lauryl sulfuric acid, gluconic acid, glutamic acid, hydroxynapthoic acid, salicylic
acid, stearic acid, muconic acid, and the like; or
(2) salts formed when an acidic proton present in the parent compound
either is replaced by a metal ion, e.g., an alkali metal ion, an alkaline earth ion, or an
aluminum ion; or coordinates with an organic base such as ethanolamine,
30 diethanolamine, triethanolamine, tromethamine, N-methylgiucamine, and the like.
"Pro-drugs" means any compound which releases an active parent drug
according to Formula (1) in vive when such prodrug is administered to 2 mammalian
subject. Prodrugs of a compound of Formula (I) are prepared by modifying



prepari ng a pharnmaceutical conposition that is generally safe, non-toxic
and neither biologically nor otherw se undesirable, and includes an

exci pi enkyg ¢ipboat S acceptable for veterinary use as welPACTEPOIMSNEN
pharmaceutical use. A "pharnmaceutically acceptable excipient” as used in
t he specification and clains includes both one and 10 nore than one such
exci pi ent. "Pharnaceutically accept abl e%alt" of a conpound neans a salt
that is pharmaceutically acceptable and that possesses the desired

phar macol ogi Gaictiondl groupy presént infthe &ﬁiipjﬁxd(bﬁﬂmurki(l) fsath sehit thai thel ude: (1)

acid addition ?aé‘ ,?(Hlsfor de\é\@ehqnl notroq gﬂ%}agezﬂg&ﬁgsugﬁb” g&i_ﬁ) hl oric acid,

15 hydrobrorFﬂ |c L3R and t he
like: or for isthdewpmpowndsafiFermudi @)SWthh aézydmmamma@mﬂ pdwlmromm aci d,

hexanoi c aci ¢ n‘ﬁ%&&ﬁ&%? a (195 Hn Ak fo agggm#gltyﬁg{aggeaaqulmgﬂgl c acid,

| actic acid, nic acld, Succinic aci ., maleic acid,
furnari® aci degenerate she freediyslnoxylcqnpinp cor sulftydryl rempi nespaetvaly. Gxamaples of

hydaoxggenZﬁ ko ?Mﬂ@ﬂﬂiaeﬁ‘dtﬂﬁﬁﬁ&@o &férd,egfm&.@l : L-If&nﬁeé gad b@EGanesul f oni c
2 hyir oxy et hAACEE b oaRelet e £-DENPURER iR arhaBy of oy fancronsl

4- chl orobenzgmmiﬁ@mpbuﬁd:sdffoﬂntﬂam)ranﬂehnﬂﬂml fonic acid, 4- toluenesulfonic
aci d, canphorsul f ggi | carboxylic
aci d, gl ucohept on?lgI PS&%ggrau% TSR f}ﬁ ?*%é%rgg’%tf’éi %ﬁaé%gn gt?%g%-et&f carboxylic
aci d), 18- phemsactivegsbuping raceatle mﬁsk&mdmswémﬁventaﬂﬁweawm@ﬁwdﬂw@l acetic

25 acid, lau Atec‘iﬁ!l gﬂd' ?Qcﬂﬁlc%uxﬂll iHIOW! Gredfd £hd FIG UhAdT PRoté@€ivélGroups in
hydroxynapth Cc aci

alicylic  acid %‘F amggrmconl aC|d and the
like; or (2) QrganicClreznistin (Wileh 2 ed AP éng A" AP é‘ﬁ’tsmi‘ﬁ he parent :
compound  ei iCd¥g; eh&ufrﬂiﬂS?ﬂﬁ&ldUrgﬁmBMe&iodes wgrohnaMﬂ@ahasbnML ion, an
al kal i ne ear al.um ny m on; th an organic

base such as tlg?%%aﬁfffrﬁﬁ?f‘ﬁéwe < {o s PE? SR8 PORP Wé‘%luﬁ? ﬁ’é’?’ B m ne,
t r onet &N ne triffaredcatyl, henzplbemagoxmadionl €CBZX m—butmﬂomg EBoceans an y

d whi I I |
Vivo when Sk &kﬁﬂﬁl B B B ugs 6

Vi vO when su subj ect. Prodrugs of
a conpound oftriy oxyearkonyh 8fluereayimethylrysaghanyl EMOC), nitro-

veratryloxyczrbonyl (NVOC) and the like. Representative hydroxy protecting groups

include those where the hydroxy group is either acylated or alkylated such as benzyl
20 and trityl ethers as well as alkyl ethers, tetrahydropyranyl ethers, trialkylsilyl ethers
and allyl ethers.
"Treating” or "treatment" of a disease includes:
(1)  preventing the disease, i.e. causing the clinical symptoms of the disease
not to develop in a mammal that may be exposed to or predisposed to the disease but
25 does not yet experience or display symptoms of the disease,
(2)  inhibiting the disease, i.e., arresting or reducing the development of
the disease or its clinical symptoms, or
(3) relieving the disease, i.c., causing regression of the disease or its
clinical symptoms.
30 "A therapeutically effective amount" means the amount of a compound that,
when administered to 2 mammal for treating a disease, is sufficient to effect such
treatment for the disease. The "therapeutically effective amount” will vary depending



WO 01/ 29041 PCT/ EP00110077 9 functional groups present in the conpound of
Formula (I) in such a way that the nodifications maybe cleaved in vivo to
rel ease th conmpound. Prodrugs include conpound a (1)
wherein a ﬁ’ﬁ%ﬁ“@f am no, or sulfhydryl group in a corr;s)%ét}fnmc#:‘@i‘{@or mula (1)
is bonded to any group that may be cleaved in vivo to 5 regenerate the free
hydr oxyl, am no, or sul fhydryl group, regpectively. Exanples of prodrugs

i nclude, but are not limted to esters (e.g., acetate, formate, and

benzoate deri i rbamates, (e. g.. NN-di met hyl,an nocarbonyl) of

hydr oxy funct P%%c\ég%%’%%%gle?%e%% ohrfﬁ%‘“gfmyég ’aw%g}?’?&ca’n%aﬁe li ke.
"Protecting greepal taiedrestedo a gr oupi ng of atons that when attached to a 10
reactive group in a nolecul e masks, reduces or prevents that reactivity.
Exanpl es of protecting groups can be found in T.W Geene and P. G Futs,
Protective G oupsitigfeaspegsthe presmt inventiop provies egmpaunds eepresargedihy thend Harri son
and Harrzson @frmala:, Conpendi um of Synthetic Organic Methods, Vols. 1-8
(John Wley and Sons. 1971- 1996). Representative am no protecting groups

i nclude fornyl, acetyl, 15 trifl uoroace mbenayl , benzyl oxycar bonyl

(CBZ), tert-butoxycarbonyl (Boc tri mgt hylr ¥R ¥;I| (TVB) |
2-trimethylsilyl-ethanesul f onp Nt yl and substituted trityl
groups, allyloxycarbonyl, 9-fRluor t hyl oxycar bonyl (FMXC), nitro-
veratryl oxycar bonyl (NVOOH®RNA e N Representati ve hydroxy protecting
groups include those wherehthe hyd&exy group is either acylated or

al kyl ated such as benzyl 20tand triftyl ethers as welfD-as al kyl ethers,
tetrahydropyranyl ethers, trialkylsilyl ethers and allyl ethers.
"Treating"” or "treatnent"” of a disease includes: (1) preventing the

di sease, i.e. causthg the clinical synptons of the disease not to devel op
in a mammal that rthydbseippoied idtegensf funedicHosed to the di sease but 25

the di siate, 1 6. X Hifqn Sl a%&%@%@%ﬁéﬁ%ﬁ%@d@%&%? sease o
its clinical synpt@#ealkylalkyl, cycoalkylalkenyl, cycloalkylalkynyl and aralkyl;
' each R? is independently selected from the group consisting of alky, halo,
heteroalkyl and vinyl; and
R’ is heteroalkyl, heteroalkenyl, heteroalkynyl, heteroalkylcarbonyl,

15 heterosubstituted cycloalkyl, heterosubstituted cycloalkylalkyl,
heterosubstituted cycloalkylalkenyl, heterosubstituted cycloalkylalkynyl,
heteroalkylsubstituted cycloalkyl, heterocyclyl, heterocyclylalkyl,
arylheteroalkyl, heteroarylheteroalkyl, ~(alkylene)-C(O)R* and
-(heteroalkylene)-C(O)RY;

20 wherein
R is alkyl, haloalkyl, hydroxy, alkoxy, amino, monsubstituted amino,
disubstituted amino, cycloalky}, cycloalkylalkyl, aryl, aralkyl, heteroaryl, and
heteroaralkyl;

and their pharmaceutically acceptable salts.

25
In formula (1), the symbol R’ represents a hydrogen, alkyl, alkenyl, alkynyl,
alkylcarbonyl, cycloalkyl, cycloalkenyl, cycloalkylalkyl, cycloalkylalkenyl,
cycloalkylalkynyl, or aralkyl group.



(3) relieving the disease I.e., causing regression of the disease or its
clinical symptoms. 30 "A therapeutically effective amount” neans the anmpunt
of a conpv@fkR9%4lat, when administered to a mamual for RGISERHYTYL di sease,
is sufficient to effect such treatnent for the disease. The
“therapeutically effective amount” will;yary depending WO 01129041

PCTI EPOQ' 10077 10 on the conpound, the disease and its severity and the
age, weight, etc., of the namml to be treated. In one aspect, the present
i nvention provides conpounds represented by the 5 formula: NN4)-(R 2 )n
HN N N-O Rl R3 MMorélppéterabt Rhﬁep'ifésb:&@ﬂh ogenLﬂkjﬂIh]keh?leﬂWnYDf from0 to 3; 10

Cydoal Eéﬁif’gﬁlwa@%oeﬁ sﬁoaﬁw@%vd%%ﬁﬁai’ SR SRR Y | and

aral kyl ; eacdrallid grsupl ndependent | y sel ected fromthe group consisting of
al kyl, halo, heteroal kyl and vinyl; and R3 is heteroal kyl, heteroal kenyl,

het er oal kynyl, heteroal kyl car bonyl , qet er osubstituted Cid oal kyl ,
het er osubst i t ut edn@f@t}mmmfﬂaﬂmbodlmmte& dskysksegen allol crgleallghioky | al kenyl |

het er osubsti &: @1'61;{1 'Wbr SIS PR pletdrdRabbaieat FRE! 0l kyl
het er ocycl yI ter ‘H’éfyl ryI het. e kyl , het ero&eél h&t eroal kyI
- (al kyl ene) - &g rsu(z Hé}*éﬁ%jﬂ-’éﬂ‘
al kyl', hal oahxl&wgen maﬁm&udaédkawbommﬁppremmmmgtwadtmeao
10 hydrogen atoms. More preferably, R! will be 2-propyl, cyclohexyl or 1-methyl-
cyclohexyl, most preferably 2-methyl-2-propyl.

In formula I, the symbol R? represents alkyl, halo, heteroalkyl or vinyl. R? can

be attached to the phenyl ring at any of the remaining five valences otherwise

15 occupied by hydrogen. The subsctipt n is an integer of from 0 to 3, indicating that
the phenyl ring is substituted by from zero to three R’ groups, preferably by 1 or 2 R?
groups. For those embodiments in which two or three R? groups are present, each
can be independent of the other(s). In a preferred embodiment of R? in compounds
of formula (I}, nis 1 or 2 and each R? is halo or alkyl, more preferably R? is halo.

20 Further preferred are those embodiments in which -(R®), represents 2-halo or 2,6-
dihalo, more preferably 2-chloro or 2,6-dichloro.

As mentioned above, the symbol R? represents heteroalkyl, heteroalkenyl,

heteroalkynyl, heteroalkylcarbonyl, heterosubstituted cycloalkyl, heterosubstituted
25 cycloalkylalkyl, heterosubstituted cycloalkylalkenyl, heterosubstituted cycloalkyl-

alkynyl, heteroalkylsubstituted cycloalkyl, heterocyclyl, heterocyclylalky), arylhetero-

alkyl, heteroarylheteroalkyl, -(alkylene)-C(O)R* or -(heteroalkylene)-C(O)R>;

wherein R represents alkyl, haloalkyl, hydroxy, alkoxy, amino, monsubstituted

amino, disubstituted amino, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heteroaryl or
30 heteroaralkyl.

In a preferred embodiment of R® in compounds of formula (I), R is selected
from heteroalkyl, heterocyclyl and heterosubstituted cycloalkyl. In one group of



di substituted am no, cycloal kyl, cycloa] kyl al kyl, aryl, aralkyl,
heteroaryl, and heteroarai kyl; and their pharmaceutically acceptable

salts. 25wagileseiul a (1), the synmbol Rl represents a hysepaeooest Kyl ,
al kenyl, al kynyl, al kyl carbonyl, cycl oal kyl, cycl oal kenyl, rydoal kyl al kyl ,

cycl oal kyl al kenyl , cydoal kyl al kynyl , or aralkyl gr oup. MD 01/ 29041
PCT/ EPO0/ 10077 11 More preferably R repfesents a hydrogen, alkyl,
al kenyl , al kynyl, al kyl carbonyl, cycloal kyl, rycl oal kyl al kyl

cyd]?al kyljal ﬁgngﬁu@#ﬁqﬁf&y&d&kg’ggﬁymmeﬁfs, R?;Eét&yiﬂcﬂ,'rﬁw&pr&brhm;ra fulr'lt(hler "
preferred embodi pent, . ka Nat Mg‘bf@‘rﬁ% ar al_ky br e
preferably R P& W% ASE! %‘% imRdoia 2R being
?Ihkyl {?‘ S ambthmn;ce3 ﬂqﬂzdkgtﬂmky%%ﬂuﬁmxgikmgﬂ mhm%zahgglwﬂp%ydmghgd tol
e ni roge”f%%éﬁm@th 5l d_{pZ& %pz 0%5@ B E&I Wrrf_g or

attached 10 hyd en‘ato re lp

cycl ohexyd or me Eh%'l (methpwmestaiy Proﬂﬂs%41§rbé'ﬂ@ﬂfﬁ-ﬂff-§7d@m1l¥¢m2 propyl. In
formula I, thepgsyafnls sRAEROHER ﬁﬁh Jk?ltﬂﬁ het eroal kyl or vinyl. R2

g at any o

can be attached to the phenyl e remaining five val ences
ot herwi se 15 occupi ed by hydrogen. The subscript nis an integer of fromO

to 3, indicating tmahotheﬂgeo ¥x|t1c1ﬂ ifyepreferred i SinbodigahthH R khewrozer o to three

Cuoor Lhi co. FOoGRhE et %%@g%%ﬂa%& e S R A

ot her (s)10 I n a{lp£2ppralidihoayiPethiyhrent of R2 in conpounds of forrrul a (I), n
Is 1 or 2 and each R2 is halo or alkyl, nore preferably R2 is halo. 20
Further preferred are those enbodinments in which -(R2)" represents 2-hal o

or 2,6- dihalo, ndr&tsnethersennofpaisulanipreferred gubndimenss &’ isatalivlene}-oned
above, the syn@m)nmwnaam@qmﬁx&@tahﬂ@ufea&yhms& Bt ieRWlo, methyl, and

ethyl. More preferably the alkylene portion is methylene, ethylene or propylene.

15
In addition to the compounds described above, the present invention includes
all pharmaceutically acceptable salts of those compounds along with prodrug forms
of the compounds and all isomers whether in a pure chiral form or a racemic mixture
or other form of mixture.
20

Still further, combinations of the preferred groups described above for
compounds of formula (I) will form other preferred embodiments. In one group of
particularly preferred embodiments R is alkyl or cycloalkyl, R? is halo, R is hetero-
alkyl or -(alkylene)-C(O)R*; and n is 1 or 2. In another groups R! is alkyl or cyclo-

25 alkyl, R? is halo, R® is heteroalkyl and n is 1 or 2; or R is alkyl or cycloalkyl, R is halo,
R’ is heterocyclyl and n is 1 or 2; or R' is alkyl or cycloalkyl, R? is halo, R? is hetero-
substituted cycloatkyl and n is 1 or 2 or R is isopropyl, R*is halo and nis 1 or 2.

In particular, a compound of formula (I) is selected from the group consisting
30 of

3-(2-chloro-phenyl)-1-ethoxycarbonylmethyl-7-isopropylamino-3,4-dihydro-
pyrimidof4,5-d]pyrimidin-2(1H)-one,



het er oal kynyl , het eroal kyl carbonyl, heterosubstituted cydoal kyl, .

het erosubstituted 25 cydoal kyl al kyl, heterosubstituted c cloalkylalkenyl
het er osum 012084ed cycl oal kyl al kynyl, het er oal kyl subst FEHEEIT] oal kyl |
het er ocydyl, heterocydyl al kyl, aryl hetero- al kyl, heteroaryl heteroal kyl,
-(al kyl ene)- (O R31 or -(heteroal kyl englh-C(O R3 wherein R3' represents
al kyl, hal oal kyl, hydroxy, al koxy am no, nonsubstituted am no,

di substituted ani no cycl oal cydoal kyl.al kyl I kyl, heteroaryl
or 30 heteroar é’r(ﬂsﬂbqu?rpberp'ﬂ)ei/é?‘f ey disRIRePY, 3)’!““%3 4&%ﬁﬁounds of
formula (I ) yﬁ%la§4$ﬁi]9thﬁﬂm -brierndef er oal kyl , heterocydyl and

het er osubst it ut gd C‘%Bgﬁ ﬁgg {')g? ﬁgﬁ}og?e%ﬂé@) ?f V\D 0 /290 %a{?h d/fAEPOO/ 10077 12
particularly pr 1@ e ?ﬂ?’é‘fpgr oa’?‘ky re preferably
hydr oxyal kylpyﬁtmad[Im)ddpyrhyidm-EaH)meJ ar hydroxyal kyl and aI koxyal kyl groups

2- t h | t
gr ﬁydr XYy - 10)&/33% °r° ¥Ff5 @%ﬂ%gﬁe%ﬂﬁ; g B 34-
1, 3-di hydrox@thﬁrwmdeI%ﬁﬁlWrmdho%ﬂf 2-opeopy| |
met hoxy- 2- (net h r%;?&}x el%api?@l&&d: %reﬂiymﬁ}gdf.&ﬁhﬁmﬁysgi apgaiy! . More

particul ar 2, 3 ox ro an met hoxyet hyl . I'n another group of
particul arl yPYEWE r4r5 R?ﬂléﬁ'b' E‘*ﬂé’rﬁ‘ R3 is hetero- cyclylalkyi.
Particul ar het ersopy, aﬂ&b%éﬁfﬂb -19[( 281253~ Hih?ﬂmdﬁﬂﬂrl](wisppmylnﬂirmﬁé ethyl or 2-

10 (N yr thyl . anot her group of particularly

pref erioed en“iig}'fl g‘@/ F“M‘Zﬁ% C(O R31; wherein R3'" is hydroxy,

am no, net hyl ami3@; dﬂbrnﬂudnyl)dﬁi(hb) 2a=rdﬁhygltoxyethﬂ]-7eaom;qpylm@3 freferably the

al kyl ene por&hfﬁgé%ngﬁ&#xgq? i(‘iﬂ?—oﬂ@ apgopyl ene. 15 In addition to the
I

conpounds desc

resent i nvention_inclu es f
phar maceut i cal | y/-iseprepylemine- %éﬂ GI%OIQP hengl el ZCBHWY&M- d"?W‘%’H pr odr ug

forms of th yggiﬁpﬁﬂﬁdm-t(m%;@rs whet her in a pure Chl ral formor a

racemc m xture. or other, form of
and the pharmaceutically acceptable sa)jts Ltjhereof

In another aspect the present invention provides methods of preparing the
compounds of formula (I) described above. Briefly, the methods involve either:
(a) treating 2 compound of formula II

= (R)n
N\

20 R (1)

wherein n, R? and R® have the meanings provided with reference to formula I
above, with the proviso that any interfering reactive group present is optionally
in protected form, and L is a leaving group,

25 with an amine of formula IT1

R!-NH, (1)

wherein R! has the meaning provided with reference to formula I above,



Still furt.her, conbinations of the preferred groups described above for
compounds of fornmula (1) will formother preferred embodinents. In one
group of RpRydiheiiarly preferred enbodiments R is al kylpapsadifdogel kyl, R2
is halo, R3 is hetero- alkyl or -(alkylene)-C(OQR31; and nis i or 2. In
anot her groups R is alkyl or cyclo 25 alkyl, R2 is halo, R3 is heteroal kyl
and nis | or 2; or R is alkyl or cycIoMkyI, R2 is halo, R3is

het erocydyl and nis | or 2; or R is alkyl or cycloalkyl, Rz is halo, R3

i s hetero- subgi &Hg%smwmmdg%ﬁu{r@gauﬁm&nﬁs oR¥iorially msfgatre&wl RZ is

halo and nis 1 or I'n part’icular, a conpound of formula (I) is sel ected
fromthe gr oupf°%ﬁ§ﬂé@ﬁﬁ@equge¢#w§w&¥%ﬁﬁﬂ4éﬁﬁfﬁe groups,

- 1- et hoxycar bagyl et hyl - 7-i sopr opyl ani no- 3, 4- di hydr o-

pyri m do[ 4, 5-dl py m dji.n-2 ﬂ f WD.01129041 PCT/ EPOO/ 10077 13
3-(2-chl oro- phenyl eaE%%‘%?fQ?EP o formyla ropyl ani no- 3, 4- di hydr o-

pyrim do[ 4, 5-d] pyri m di n-2(1H) - one,

3-(2-chl oro-phenyl)-1-(2-nethoxyethyl)-7-is pr (hajn no- 3, 4- di hydr o-
pyrimdo [4,5-d]pyrimdin-2(1H -ojexs X n
3-(2-chl oro- phenyl)-7-i sopropyl aﬁfo |-(2 t hyl sul f onyl et hyl ) - 3, 4-
di hydro-pyrimdo [4,5-d] pyri (r)p;@ 6 r&&é

3-(2-chl oro-phenyl)-1-(2-hydr 1eth | )-"7-1sopropyl am no- 3, 4-di hydro
pyrim do 5[ 4, 5-d] pyri mi di n-2( 1HRone, 3-i2-chl orophenyl)-1- [ (V)
(2S) -2, 3-di hydroxyet hyl ] - 7-i sopropyl am no- 3, 4- 10

di hydro pyrim do[ 4, 5-d] pyri m di n-2(1H) - one,

3-(2-chl or ophenyl )Mhitem(E’iR),aadB-hhmﬁumymghgrb}'lde@forbwnbﬂyl am no- 3, 4

di hydr o- pyri m t ti tected
7-isopropyl am‘ﬁg{é ?120 ﬁ SHH etgryi § EF%(CZ pi p ri aslerrllym?%toﬁyl)smgr% d? hydr o-
pyrim do- [4, BfoﬁT,pyrl m di n-2(1H) - one; 15 and the pharmaceutically

accept abjge sal+ith 0 ¥BtyR@Bhg adeBt ¥R vaspect the present invention provides
met hods of preparing the

R>-X )

wherein R? has the meaning provided with reference to formula I, and X is a
15 leaving group or a hydroxy group that is activated during the reaction,
with the proviso that any interfering reactive group present is optionally in protected
form, and where required, deprotecting any protected reactive groups, and optionally
converting a compound of formaula I into a pharmaceutically acceptable salt.

20 The compounds of the present invention can be prepared by a variety of
methods, using procedures well-known to those of skill in the art. For example, in
one embodiment, the compounds are prepared using methods similar to those
outlined in Scheme 1.



conpounds of formula (1) described above. Briefly, the nethods involve .

either: (a) treating a conpound of fornmula Il (R2)n N- NLNN--'"---020
R3 (11) wbetrgiom N, R2 and R3 have t he meani ngs provi deRCTERNVI00ZT er ence t O
formula | above, with the proviso that any interfering reactive group

present is optionally 1in protected fom and L is a leaving group, 25 with
an amne of forrmula Il R -NH2 (I11) rein R has the neaning provided
with reference to fornula | above, WD 01129041 PCT/EP0O/ 10077 14 with the
proviso that any interfering reacti v8cgmeip present is optionally in
protected form and wherge required, deprotecting any ggoétected reactive
groups, or (b) treg (&ﬁpound of formula |\N~ “FRZfA N NI HN-NNO
5R H(IV ereilp Rll, n, and RZ—hawe-sthe r_r{reayl\ng;. provi ded for formula
I, with the pro cny interfering react$ve T ollgHpr esent is
optionally in protectfﬁg form 10 wth an aIkyIatiBg nt of fornula V
R3-X (V) wherein R3 s the neani ng provi ded vm'tkf reference to formula I,
and Xis a




15 |l eaving group or a hydroxy group that is activated during the reaction,
with the proviso that any interfering reactive group present is optionally
in protect gghorfssn and where required, deprotecting anyp, (Tp‘r,ﬁ;o@,g&g.p reactive
groups, and optionally converting a corrpound of formula Into a
pharmaceutically acceptable salt. 20 The conpounds of the present invention
can be prepared by a variety of nethodslsusing procedures well-known to
those of skill in the art. For exanple, in one enbodi nent, the conpounds
are prepared using nethods simlar to those outlined in Schenme 1. WO

01/ 29041 PCT/ EPOQ 10077 15 Schene 1 N CO2Et N CO2Et | RCS,N (CI R S N NH
la Ib R3 N CHO N Grratmentoda pprppurd offormplpla vith periparypmine (R-NE) |, N - R 1
H R2) n SN N r&n&ésudo o@ndéﬁorfxﬁulal\a @&&a@mﬁﬁc&v&ﬁ&twmﬁedoﬂl@a“ RS SN
“NNO solvent wlncqx isinert under the reaction conditions, preferably an open-chain or
5 cyclic ether (such as tetrahydrofuran), a halogenated aliphatic hydrocarbon,

especially dichloromethane, an optionally halogenated aromatic hydrocarbon, a
formamide or a lower alkanol. Suitably, the reaction is carried out at about -20°C to
about 1200C.

10 Reduction of a compound of formula Ib provides an alcohol of formula Ic.
This reduction is typically carried out using lithium aluminium hydride in 2 manner
well known to those of skill in the art (e.g. in a solvent which is inert under the
conditions of the reduction, preferably an open-chain or cyclic ether, especially

tetrahydrofuran, at about -200 C to about 70°C, preferably at about 0°C to about
15 room temperature).

Oxidation of an alcohol of formula Ic in the next step provides a
carboxaldehyde of formula Id. The oxidation is typically carried out with manganese
dioxide, although numerous other methods can also be employed (see, for example,

20 ADVANCED ORGANIC CHEMISTRY, 4™ ED., March, John Wiley & Sons, New York
(1992)). Depending on the oxidating agent employed, the reaction is carried out
conveniently in a solvent which is inert under the specific oxidation conditions,
preferably a halogenated aliphatic hydrocarbon, especially dichloromethane, or an
optionally halogenated aromatic hydrocarbon. Suitably, the oxidation is carried out

25 at about 0°C to about 60°C,

Reaction of a carboxaldehyde of formula Id with a substituted aniline to
provide a compound of formula Ie. This reaction may be carried out in the presence
of an acid, e.g. an aromatic sulfonic acid, preferably 4-toluenesulfonic acid, with

30 azeotropic removal of the water formed during the reaction. Conveniently, the
reaction is carried out in a solvent which is inert under the reaction conditions,
preferably an aromatic hydrocarbon, especially toluene, or an optionally halogenated



(RR2)n N NHNNNORR31 W 01/29041 PCT/ EPOO/ 10077 16 Treatnent. of a.
conpound of fornula la with a primary am ne (R3-NH2) provides a conpound
of f or mulwo bieodthi s reaction is conveniently carried OWRCIEPO100ZD| vent
which is inert under the reaction conditions, preferably an open-chain or

S cyclic ether (such as tetrahydrofuran)l a hal ogenated aliphatic

hydr ocar bon, especi ally di chl oronet hane; 7an optionally hal ogenated aromatic
hydrocarbon, a formam de or a |ower alkanol. Suitably, the reaction is

carried out gi,ndRHidrodibor, Qnd ﬁQQ&hp&ZQFe of b8oleducis sBbue s onpound of

formula I'b provides’ an al cohol of This, redugtion is typicall
carried out @Perglyatihsi ﬁg %Wﬁﬁ“mﬁ{ﬁwv&@t?ﬁs%t Hhtrlfﬁt‘é‘?tea\?@"f:mli’ﬁovm%pt 0 y
t hose of skik¢méval éftasrt (e.g. in a solvent which is inert under the
conditions of the reduction, preferably an open-chain or cyclic ether,
especially tetrahydrofuran, at about -200 C to about 700C, preferably at
about 0€ to about Récﬁlcn-oﬁaicemponaduffeymul@lemgme@mompomdeﬂfeumitlf@&nforrml a

h
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met hods can 2 seslive trasgfowiperphydride undsr candisiaps W ell brpwaso giltimthe
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a sol vent whiTeKUr&in; méﬁfi’@?re I"Fé:°§ff€3ﬁe andithe §apqeirate Shtsine

preferably adpahagamtwﬂlchtslmﬁ?aﬁndﬁﬂ;edbmdmoﬂmmf;heasqhe:ubwﬂryfeﬂblyhhor onet hane,
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aromatic hydrocarbon or a lower alkanol, and then treated with an aforementioned
reducing agents. The reduction is suitably carried out at about 0° C to about 100°C,

preferably at about 0-25°C.
15
erclization of a compound of formula If provides a bicyclic nitrogen
heterocycle of formula Ig. The cycliiation can be effected by reaction of If with
phosgene or trichloromethyl chloroformate (or phosgene equivalent), conveniently
in the presence of a tertiary organic base, preferably a tri(lower alkyl)amine, especially
20 triethylamine. More particularly, the cyclization is carried out in a solvent which is
inert under the conditions of the reaction, preferably an open-chain or cyclic ether,
especially tetrahydrofuran, an optionally halogenated aromatic hydrocarbon or a
halogenated aliphatic hydrocarbon. Conveniently, the reaction is carried out at
about -20°C to about 50°C, preferably at about 0°C to about room temperature.
25
Oxidation of Ig with 3-chloroperbenzoic acid provides a sulfone (Th) which
can be converted to a variety of target compounds. Typically the oxidation ofIg is
carried out in a solvent which is inert under the conditions of the oxidation, |

preferably a halogenated aliphatic hydrocarbon, especially chloroform or
30 dichloromethane, and at about -20°C to about 50°C, preferably about 0°C to about

room temperature.



React.ion of a carboxal dehyde of fornmula Id wwth a substituted aniline to
provi de a corrpound of fornula le. This reaction may be carried out in the
presence ofig! d, €.9. an aromatic sulfonic acid, preé&gipRhierr

4- toluenesul?onlc acid, with 30 azeotropic renoval of the water forned
during the reaction. Conveniently, the reaction is carried out in a

sol vent which is inert under the reactionl8onditions, preferably an
aromati ¢ hydrocarbon, especially toluene, or an optionally hal ogenated WO
01/ 29041 PCT/ EPOO/ t nper at ure of
about 700C to aboutﬁQﬂﬁlgthT?Jazm%{st%g%Vi’atl Jﬁ%{hﬁfﬁg ﬁdﬁeg{he% f&ure of the
sol vent to assFaPquRds piformulel Hheaeachomea emtnb&em@rceosamcu on of
a conpound of Bﬁubwuix@ CoBvénfenly, {Be RaGi@H R Ofit 4t @niPéraure ofRiin al¥fatcar ri ed
out using, for exa gdlun1boroh dride, I|th|un1alun1n|un1hydr|de or
sodium tri ace@?&?@ﬁ@ﬂ%ﬂ@@a@r ablyshautrpom semperdtuietoshout 50¥Gose of skil |
inthe agt. Preferably, the conpound of fornula le is not purified, but
rather the reaction mxture in which it is _prepared is cqoncentrated and
the concentrate obResPriiRgly, thepxssent invgntion pravidesaapeihad of pFAPaFInG OMROERLs under
the condi ti onsoffbroile], be thestirig@tompo@idsfatieyal fimublipwideftedhine (RCNEL). ¢ et her,
especially tetrahydrofuran or an optionally hal ogenated aromatic

hydr ocarbon or a | ower al kanol, and then treated with an aforenentioned

reduci ng agents. The reducty is suitably carried out at 00 Cto
about 1000C, preferably ;Eiggbq 0-25C. 15 Cyclization of |a ynd of
formula If prOV|Q€”;i;ﬁr n|t ogen heterocyg g." The
cydi zati on can ef fect ¢d by reactlon of If withj phosggne or
trichloronethy N i s te (or PHOSTEME Bqyy ,N;%myeniently in
the presence of a tertfqary organic base, preferigbly a tlgi (I owner

al kyl ) am ne, especgial I'y 20 triethylam ne. Mre particularly, the
cyclizatjon is carried out in a solvent which is inert under the

conditio of the reaction, preferably an open-chain or cyclic ether,
especi al | y tetrahyldicomhyoard Ii, ik 9pbbloRE R yndhk agedipt 8 havthéRmeiingdy dr ocar bon
or-a provided above with reference to formula I. The letter L represents a leaving group
which can be a halogen, a lower alkanesulfonyl group (e.g, methanesulfonyl or
triffuoromethanesulfonyl) or an aromatic sulfonyl group {e.g., benzenesulfonyl or 4-
15 toluenesulfonyl). Other suitable leaving groups are known to those of skill in the art
and can be found in, for example, ADVANCED ORGANIC CHEMISTRY, 4™ ED., March,
John Wiley & Sons, New York (1992). Suitable amines (R'-NH,) are those in which

R' represents any of the R groups noted for formula 1.

20 In a preferred embodiment, the bicyclic nitrogen heterocycle can be
constructed and R® can be introduced at a later stage of synthesis as shown in Scheme
2.



hal ogenat ed al i phatic hydrocarbon. Conveniently, the reaction is carried
out at about -200C to about 500C, preferably at about OC to about room

t enper at Wod12995 Oxi dati on of I g with 3-chl or oper benzoPECT/ERIHIPTOVi des a
sul fone (1h) which can be converted to a variety of target conpounds.
Typically the oxidation of Igis carri;d out in a solvent which is inert
under the conditions of the oxidation, preferably a hal ogenated aliphatic
hydr ocar bon, especially chloroformor 30 dichloronethane, and at about
-200C to about 50C, preferably about OC $chemgdut room tenperature. WO

01/ 29041 PCT/ EPOQ 10077 18 Finally, treatnment of ITh-with an am ne (R -NH2)
provi des the target conpounds of fornula I. The reaction can be carried
out in the presence or abs of solvent. Conveniently, reaction is
carried out at te fromabout OC to about 20QC,

e G
preferably aboutNT e to about 150Gy C ,(t%é pr esent
i nvention pr metHod o eparing c\(ﬁrpou ds |of fformula |, by

ofNggneral formula i t aN/' -NH2) . 1 ()n

treating a

(RR)n N" NNNL~-NNOH\N N'~O R3 RL R3 10 In copmpound li, the synbols
R2, R3 and the subggript n have the neanings proviget above with reference
to formula I. The letter L represents a |l eaving group which can be a

hal ogen, a | ower al kanesul fonyl group (e.g., methanesuyl fonyl or
trifuoronet hanesul fonyl) or an aromatic sul fonyl groug (e.g.,
benzenesul fonyl or 4 15 tol uenesulfonyl). O her suitable | eaving groups are

known to those of skill in e art and can be found iyn, f exanpl e,
ADVANCED ORGANI C CHEM STRY{™ 47 ', ».ED., Mar ch, o,
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Compound IIa, the starting material in Scheme 2, can be prepared from
5 commercially available ethyl 4-amino-2-mercapto-pyrimidine-5-carboxylate. Briefly,
treatment of the mercapto compound with a suitable alkylating agent (R-X) provides
a compound of formula Ib (R* = H). Conversion of Ib (R* = H) to Ia can follow the
steps provided in Scheme 1.

10 Cyclization of IIa provides a bicyclic nitrogen heterocycle of formula IIb. The
cyclization can be effected by reaction of Ila with phosgene or trichloromethyl




John. Wley. & Sons, New York (1992). Suitable amnes (R -NH2) are those in
which R represents any of the R groups noted for formula I. 20 In a

preferred gibgmkossent ,

the bicyclic nitrogen heterocycl e gegee0ogonst ruct ed

and R3 can be introduced at a.later stage of synthesis as shown in Schene
2. WD 01/29041 PCT/ EPO0O/ 10077 19 Scheme 2\ ~ ~~ (RR)n N\ N(R2) Nn H
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base, preferably a tri(lower alkyl)amine, especially triethylamine. More particularly,
the cyclization is carried out in a solvent which is inert under the conditions of the
reaction, preferably an open-chain or cyclic ether, especially tetrahydrofuran, an
optionally halogenated aromatic hydrocarbon or a halogenated aliphatic
hydrocarbon. Conveniently, the reaction is carried out at about -20°C to about

500C, preferably at about 0°C to about room temperature.

Introduction of an R group to provide a compound of formula Ilc can be
accomplished under a variety of conditions. For example, IIb can be treated with
alkali metal hydride, especially sodium hydride, and subsequent reaction with a
compound of the general formula R>-L, wherein R? has any of the values accorded to
R’ hereinbefore except hydrogen, aryl or heteroaryl and L represents a leaving group
(e.g., halo, methanesulfonate, toluenesulfonate, trifluoromethanesulfonate, and the
like). The N-substitution is conveniently carried out in a solvent which is inert under
the reaction conditions, preferably a formamide, especially N-methylpyrrolidinone or
dimethylformamide, an open-chain or cyclic ether or an optionally halogenated
aromatic hydrocarbon. Suitably, the reaction is carried out at about 500C to about

2000°C, preferably at about 50°C to about 150°C. Alternatively, the alkylation may
be carried out with an inorganic base such as potassium carbonate in a formamide

solvent such as N-methylpyrrolidinone temperatures from about 0°C to about 25°C.

An alternative, and preferable method for the introduction of R? involves
alkylation of the pyrimidinone nitrogen under Mitsonobu conditions. In this
method, an alcohal of the general formula R*-OH is combined with a compound of
general formula ITb in the presence of, for example, triphenylphosphine and diethyl
azodicarboxylate or diphenylpyridyl phosphine and t-butylazodicarboxylate (See,
Tetrahedron Lett., 40: 4497-4500 (1999). The alkylation is conveniently carried out
in a solvent which is inert under the reaction conditions, preferably an open-chain or

cyclic ether, at temperatures of about -20°C to about 1009C, preferably at about 0°C

to about 30°C (or room temperature). As with other alkylation methods, primary
and secondary alcohols are the most suitable for reaction under these conditions.



5 comercially avail abl e et hyl 4-am no-2-nercapto-pyrim di ne-5-car.boxyl ate.
Briefly, treatnent of the nercapto conpound with a suitable al kylating
agent (Rw@oipveayi des a conpound of formula Ib (R3 = HpCT/ERMW®TI on of Ib
(R =H tolla can follow the steps provided in Schenme |I. 10 Cyclization
of Ila provides a bicyclic nitrogen heterocycle of formula IIb. The

cydi zation can be effected by reaction Dt 1ia with phosgene or
trichloronmethyl WD 01129041 PCTI EPOQ 10077 20 chlorofornate (or phosgene
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conveniently carrje ut. in a solvent which'is inert under the reaction
condi ti ons, pl?’@f%r%?%csoa’ FEPIEReheci al |y N-net hyl pyrrol i di none or

di met hyl f or mam de, an open-chain or cyclic ether or an optionally

hal ogenated aromatic hydrocarbon. Suitably, the reaction is carried out at
about 500C to about 200C, preferably at about 50C to about 150C
Alternatively, the aikylation may 20 be carried out with an inorganic base
such as potassium carbonate in a formam de solvent such as

N- et hyl pyrrolidinone tenperatures from about OC to about 25C. An
alternative, and preferable nmethod for the introduction of R3 involves



al kyl ati on of the pyrimdinone nitrogen under Mtsonobu conditions. In this
25 met hod, an al cohol of the general fornula R3-CH is conbined with a
conpound ofwo@@esial fornmula Ub in the presence of, for pxepmmeo077

tri phenyl phosphi ne and di ethyl azodicarboxylate or di phenyl pyri dyl
phosphene and t-butyl azodi carboxyl ate (See, Tetrahedron Lett., 40:
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i ntroduction of RIN't i )and di spl acemenN”sS S f'nt roduce

R -NH) can be ac%ﬂgp ut’fi ned_abov toﬁﬂ%qy'de conpounds
of formula |I. 5°BA & Ni,e routes, Jib may begConMertgd Tt |id by first
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oxi dation of the sulfidqgto the corresponding sul fopg Hld. 10 In stil

ot her enbodi nents, the conpounds can be prepared by reversing the order of
al kyl ati on and di spl acenent steps, thereby reversing thg order of -R3 and
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5 Accordingly, a compound of formula ITa can be cyclized to Hb (as initially
shown in Scheme 2). Oxidation of IIb to IIla provides the template for the
subsequent displacement and alkylation steps. Thus, treatment of Ilfa with R'-NH,
under the conditions described above, provides IIIb, which can be alkylated using
R*-L (wherein L has the meaning noted above) or R*>-OH under Mitsunobu

10 conditions to provide the target compounds of formula I.



NINN HINNR SNNORHO ~-OH Illbllia jc~(Rn NN HNNNOR
R3 5 Accordingly, a conmpound of fornmula Ila can be cyclized to fib (as
initiall woetmsoaa i n Scheme 2). Oxidation of lib to ][I |IPCTEPOViedTs t he
tenplate for the subsequent displacenent and al kyl ati on steps. Thus,
treatment of Isla with RL-NH2 under th? condi ti ons descri bed above,
provides H b, which can be al kyl ated us %g Rs-L (wherein L has the neaning
not ed above) or R3-OH under M tsunobu 10 conditions to provide the target
conpounds of f or@n¢ af skill iftheaty Wil @nderRgTd RO/ tipoTIddifi@Bowe théatokeé | | i n t he
art will undghghang h&ﬁémﬂﬁe&%J\nﬁﬂgltlfxéhs%@ﬁéo‘?ﬁﬁerﬁr&eﬁﬂﬁv&%xe chemes are
contenpl ated an ILn t'he scope 0 rese I nvention or exanple,
certain steps<ample C‘F’F%?"% v«tﬂh@vglmbe@mtmoamd densetsetionafgeactive r eact i ve
functional grieREA Bdbp @&:@ta&‘@ﬁo&&ﬂﬁ@ﬁﬁl@%ﬂm anaqesdusﬂk@ﬁmﬁ&ﬁct ion
conditions. 5 In another aspect e present invention provides
conpositions conprising a pharnmaceutically acceptable excipient and a
conpound of formﬂ@oﬂxeﬁspe&,&hépx’a@dtmahMﬁprdv@ie?b&nﬁ&muaﬁiﬁpﬁs‘iné@rrml a |

and the phar ceutica ace tabl e sakts of nds formula |
with acids cg aceugl ﬂiyé e g’éﬁ%ﬁftgmll c‘ﬂnpcfuﬁ‘%t(’ﬁ Eorfné’%%paé#‘ maceut i cal
pr epar at i onsabovee phar maceut | cal preparations can be adm ni st ered

enterally, e.g. orally in the formof tablets, coated tablets, dragees,

hard and soft gel atine capsul es, _ sol utions, emul sj ons or suspensi ons,
nasal | ¥0 eg. in Fhfcomponngsiof formula ] and the pharmaceutically acceptable salts of basic

compounds of formula I with acids can be used as medicaments, e.g. in the form of
pharmaceutical preparations. The pharmaceutical preparations can be administered
enterally, e.g. orally in the form of tablets, coated tablets, dragées, hard and soft
gelatine capsules, solutions, emulsions or suspensions, nasally, e.g. in the form of

15 nasal sprays, or rectally, e.g. in the form of suppositories. However, they may also be
administered parenterally, e.g. in the form of injection solutions.

The compounds of formula I and their aforementioned pharmaceutically
acceptable salts can be processed with pharmaceutically inert, organic or inorganic
20 carriers for the production of pharmaceutical preparations. Lactose, corn starch or
derivatives thereof, talc, stearic acid or its salts and the like can be used, for example,
as such carriers for tablets, coated tablets, dragées and hard gelatine capsules.
Suitable carriers for soft gelatine capsules are, for example, vegetable oils, waxes, fats,
semi-solid and liquid polyols and the like; depending on the nature of the active
25 ingredient no carriers are, however, usually required in the case of soft gelatine
capsules. Suitable carriers for the production of solutions and syrups are, for
example, water, polyols, sucrose, invert sugar, glucose and the like. Suitable carriers
for suppositories are, for example, natural or hardened oils, waxes, fats, semi-liquid
or liquid polyols and the like.
30
The pharmaceutical preparations can also contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for

varying the osmotic pressure, buffers, masking agents or antioxidants. They can also



15 nasal sprays, or rectally, e.g. in the formof suppositories. However,
they may also be admnistered parenterally, e.g. in the formof injection
sol utions. gpounds of formula I and their aforenen lﬁlﬂfﬁ

phar maceuti ca Fy acceptabl e salts can be processed with pha rraceutlcal |y
inert, organic or inorganic 20 carriers for the production of

phar maceutical preparations. Lactose, cogs starch or derivatives thereof,
talc, stearic acid or its salts and the like can be used, for exanple as
such carriers RL?&? REER

capsul es. ch%g&bl e cagu?le Q'ag%(ﬂe ge at%nlq{\e ca§ su esugg%&e%fg%r exarrpl e,
veget abl e oi | $nd theiraforementioned E@W@Bﬁl ¢ally agseptablesaltd pol yol s and the |ike;
depending on the nature of the active 25 ingredient no carriers are,
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carriers for or Qr__exa nat,u ardened oils,

faxes. fats. PR ARRESRF qrn S Te o AP0t BlpBHe T

phar maceut i calinysnégra imstillomstheraspert, sl presstitinvengion pewvided metbeds ofol ubi | i zers,
tabili '

stabilizers, S?Fe{p% m@&?ﬁﬁe?xts &E?d‘h foF ke %&meﬁ*ﬁ%%@rﬁdﬁ?@fcﬂe&@} aid

flavorants, f varylng the osnotic pres ers, nmasking

agents or ant |C@&41mt”§hewm@mrwkmynmmea@pm@mﬂim 24

cont ai n fpher aﬂﬁ&hfd‘e&kédy&{eadr% Stherdishpatiedlyhlastle kb%cfemt@%ﬂ&ibﬂlds of
formula I and,their rementlom}ﬂ phar eyticall tabl e salts.
Medi canent s V\ﬁflﬂ?%ﬂf’% 8 TP gee Witar maceutically 5

acceptable salt of a basic corrpound of forrrula | with an acid in

association wt h a A are al so an
obj ect of the presen %négntll b’lril)lem" %?ﬁa%'ﬁpﬁganﬁé n&% mteﬁ{éonﬁ‘riesent
i nvention pr o?hmmﬁhdscepﬁblepdEpmbmgedMMd@m'slthuﬁieﬁlmemﬁmast he
treat meng of %ﬁ@@c Mﬁﬂsﬂﬁé@@%@ an HhitBRS Tn HEeess
ese cQ ts 1

conprises bringi ne or nore of npounds or and, if
desired, one BFC"FI‘%?"E"EG‘H@F"JFW@P §leningeamnpplant syrgery @W&%‘@ﬁl nto a
gal eni cal within wide limits and will, of course, be fitted to the individual requirements in each

particular case. In general, in the case of administration to adults a convenient daily
dosage should be about 0.1 mg/kg to about 100 mg/kg, preferably about 0.5 mg/kg to

20 about 5 mg/kg. The daily dosage may be administered as a single dose or in divided
doses and, in addition, the upper dosage limit referred to earlier may be exceeded
when this is found to be indicated.

Finally, the use of compounds of formula I and their aforementioned
25 pharmaceutically acceptable salts for the production of medicaments, especially in
the treatment or prophylaxis of inflammatory, immunological, oncological,
bronchopulmonary, dermatological and cardiovascular disorders, in the treatment of
asthma, central nervous system disorders or diabetic complications or for the
prevention of graft rejection following transplant surgery, is also an object of the
30 invention.

Compounds of formula I would be useful for, but not limited to, the treatment
of any disorder or disease state in a human, or other mammal, which is excacerbated



adm nistration formtogether with a conpati bl e pharmaceutical carrier. As
mentioned earlier, the conpounds of fornula |I and their aforenentioned
phar necewo eiiod4t acceptabl e salts can be used in accor FEFELININY ¢ he

i nvention as 15 therapeutically active substances, especially as

antiinflamatory agents or for the prevegntion of graft rejection follow n
5N g ] 9.

transpl ant surgery. The dosage can vary wthin wide limts and wll, of
course, be fitted to the individual rﬁgui renents in each particular case.

In general, omcansed by sxcessivk onumiegilated ZNF end/ias Thrd or P38 kingss Bvedyclion bhiai | v
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ng/ kg to 20 about no/ kq. e daily dosage, (ray. be %m’.ni stered as a single
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unregul ated TNE and/..or .l L,-1 .38 k. ' mal .
Accor di ngly, g?‘ﬁ%“gﬂ‘é%seaﬁ’fl o%lﬁ&%%?t%ﬁgﬁéggﬁsé%g% %g_t %%@?Fé%ﬁga a

cyt oki ne- med idwitedtukin ofpumanirs Hisordarsor g inflymmationdprngingaddlt f ecti ve
cytokine- i ”E{%Fﬂﬁsw R, PRl SR shcbidsis  #thiAa| slichsis,ahd @hronic

ome,
pharmaceuticalfy acc saltt 5 or” tautqner ther . . Conpounds of
f or mul d51 mmu@%mgﬁmm@%t The tompapadasre alse “ﬁfﬁ*g[“’ffrﬂé“at?%é‘ﬂfnt of
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=

_malaria, meningitis, cachexia secondary to infection or malignancy, cachexia
secondary to acquired immune deficiency syndrome (AIDS), AIDS, ARC (AIDS
related complex), pneumonia, and h_ei'pesvirus. The compounds are also useful for

20 the treatment of bone resorption diseases, such as osteoporosis, endotoxic shock,
toxic shock syndrome, reperfusion injury, autoimmune disease including graft vs.
host reaction and allograft rejections, cardiovascular diseases including
atherosdlerosis, thrombosis, congestive heart failure, and cardiac reperfusidn injury,

renal reperfusion injury, liver disease and nephritis, and myalgias due to infection.

25 :

The compounds are also useful for the treatment of influenza, multiple
sclerosis, cancer, diabetes, systemic lupus erthrematosis (SLE), skin-related
conditions sucﬁ as psoriasis, eczema, burns, dermatitis, keloid formation, and scar
tissue formation. Compounds of the invention also would be useful to treat

30 gastrointestinal conditions such as inflammatory bowel disease, Crohn's disease,

gastritis, irritable bowel syndrome and ulcerative colitis. The compounds would also
be useful in the treatment of ophthalmic diseases, such as retinitis, retinopathies,
uveitis, ocular photophobia, and of acute injury to the eye tissue. Compounds of the



Conpounds .of the invention would be useful to treat arthritis, including
but not 10 limted to, rheumatoid arthritis, spondyl oarthropathies, gouty

arthritis, wosheaarthritis, system c |upus erythenat osuspengrooaxeni | e
arthritis, osteoarthritis, gouty arthritis and other arthritic conditions.

Such conpounds woul d be useful for the treatnent of pul nonary disorders or
lung inflammation, including adult respRfatory distress syndroneg,
pul nonary sarcoi dosis, asthma, silicosis, and chronic 15 pul nonary

i _m; gﬁm;ﬁ; OL y ?h%ﬁiéx?ﬂsﬂ@&ﬂ&g@%ﬁﬂ%?&%ﬁeﬁ{ Stfangisinedis, ir?!udlﬂgﬁaeb]ileﬁé; ment  of
vi acterial.infectiaons, .incj uding, sepsis, septic. shock, gram
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such as dst eopglausenns; uleruiot disdases siuhak gastricatdes pathologicslydmonwenaligesstr f  usi on

i njury, autoi ' ' ' Baf t : cti ?d?ﬁ% | | ograft
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reperfusion I NapHidmydpathy! andidheARE TR RN Fbidductiviiphdil flclilags due to

i nfection. 25 The c_orrgojg}r;ds arg@;\lg useful for . the tr a%t nent of

i nfl uenza, nul EEPRETOEy| Besempounay ,mvafr‘%%‘éf‘@’sa,lw%?é’feéﬁi o preysaEns
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uns, dermatitis | rnation, .an ar, i r[mé. nmpounds
of the invent i%ﬁé%ﬁﬁggg%uﬁ%’gl eageg%‘on?%f ?aggfﬁtfgiﬁ%g{% I'n éé’js%?fxﬂa

condi ti ons sucdanees Thefdosprandsrof tHiomedntion arealse expertod o b wiefubingke  gastriti s,
irritable bo re@x@gﬁ&mq,g&qoin%f:ﬁﬂﬁ%nﬁgc- tis. The conpounds would al so

be useful in the treatnent opht | seases, such as retinitis,
retinopathies, uveitis, ocular photophobia, and of acute injury to the eye

tissue. feonpounds pefiddsBeing n@ MR rOlndf rédinRet] (HeRMIMPIAH s ar@flsd wdfalfor on al so

woul d be useful for treatne of angqi esi s, Lncgludj neopj asi a;
) veterinary treatment o compax?to a 3 s, exotic anim andfggnammgis,

including mammals, rodents, and the like. More preferred animals include horses,
dogs, and cats.

20 The present compounds may also be used in co-therapies, partially or
completely, in place of other conventional antiinflammatories, such as together with
steroids, cyclooxygenase-2 inhibitors, NSAIDs, DMARDS, immunosuppressive
agents, 5-lipoxygenase inhibitors, LTB, antagonists and LTA4 hydrolase inhibitors.

25 As used herein, the term "TNF mediated disorder” refers to any and all
disorders and disease states in which TNF plays a role, either by control of TNF itself,
or by TNF causing another monokine to be released, such as but not limited to IL-1,
IL-6 or IL-8. A disease state in which, for instance, IL-1 is a major component, and
whose production or action, is exacerbated or secreted in response to TNF, would

30 therefore be considered a disorder mediated by TNF.

As used herein, the term "p38 mediated disorder" refers to any and all disorders
and disease states in which p38 plays a role, either by control of p38 itself, or by p38



met ast asi s; opht hal nol ogi cal conditions such as corneal graft rejection,
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neovascul¥@9428%41on following injury or infection, dlaH%FW3mWEPThopathy,
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such as gastric ulcer; pathological, buj, non-malignant, conditions such as
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of cancer, ibeqasitéredhdisondst mediaedhyp38. The conpounds of this invention are
al so expected to be useful in the prevention and treatnent of Alzheimer's

di sease. 15 Besi des being useful for human treatnent, these conpounds are
al so useful for As/BVEBihasacgsestroctunbimmalogywithpENForalimkmawmsas exoti c ani mal s
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cycl ooxygenas NSAI S, | nunosuppressi v agents,
5-11i pokaj/gena'smﬁ twmless specifically delipeated otherWiset s and LTA4 hydrol ase i nhi bitors.
25 As used herein, the term"TNF nedi ated di sorder” refers to any and al

di sorders and di sease states in “hiﬁgﬁﬁﬂﬁﬁﬁLays a role, either by control
of TNF itself, or by TNF causing a noki ne to be rel eased, such as
but not limted to IL-1, 1I1L-6 or IL-8 A disease state in which, for

TELEnEe, LT U e AR ooV A R B a7 O 1
consi d&% ed adefirees Edems frﬁda aperationsweTé\rrrigtsoug gtxpomagrainbient tsmperature " p38
medi ated di 5&9151@11)! arrﬂig%ro?ﬁiaﬁ 2Bt 1@%°@|elrapf3kamh%?§o?venm c@rﬁ@%ﬁ@ states in
whi ch p38 pl gg(u?g aa rol;:aorly gvapg}a%(n'eu;der regucégci pressure (q%?gn;'r,i%eslo mmg{g) w%/th p38 ----- "
bath temperature of up to 60°C; the course of reactions was typically followed by TLC
and reaction times are provided for illustration only; melting points are uncorrected;
20 products exhibited satisfactory ‘H-NMR and/or microanalytical data; yields are
provided for illustration only; and the following conventional abbreviations are also
used: mp (melting point), L (liter(s)), mL (milliliters), mmol (millimoles), g (grams),
mg (milligrams), min (minutes), and h (hours)
DEAD stands for diethyl azodicarboxylate
25 DIAD stands for diisopropyl azodicarboxylate

Example 1

This example illustrates the preparation of 3-(2-chloro-phenyl)-1-

30 ethoxycarbonylmethyl-7-isopropylamino-3,4-dihydro-pyrimido[4,5-d] pyrimidin-
2(1H)-one and 3-(2-chloro-phenyl)-1-carboxymethyl-7-isopropylamino-3,4-
dihydro-pyrimido{4,5-d]pyrimidin-2(1H)-one beginning with 7-benzylthio-3-(2-
chloro-phenyl)-3,4-dihydro-pyrimido[4,5-d]pyrimidin-2(1H)-one.



WO 01/29041 PCTI EPOQ 10077 27 causing another factor to be rel eased, such
as but not limted to IL-1, IL-6 or I1L-8 A disease state in which, for

i nstance, logpéd1 a naj or conponent, and whose product imTEPOO/fOY7 ON, 1S
exacerbated or secreted in response to p38, would therefore be considered
a disorder nediated by p38. 5 As TNF-O has cl ose structural honol ogy with
TNF-a (al so known as cachectin), and siR8e each induces sinilar biologic
responses and binds to the sane cellular receptor, the synthesis of both
TNF-a and TNF-13 are inhibited by the conpounds of the present invention

and thus are herein ref oIJ ectively as 10 "TNF" unl ess
specifically deli ngét ed‘ﬁ{c’)‘(ﬁtg‘f’\ﬁ? LES In the exanpl es bel ow unl ess

ot herwi se stated, tenperature<Lls Qi ven in 15 degrees Cel SI(BJ
operations were carried out at or anbient tenperature IIy a

range of from about 18- ﬂﬁm gokat’i on of solvent wa using a
rotary evaporator under Jireduced pressure—{typi caIIy 5 0 ) wth a
bat h t enper at ur, tbe course of bcal |y
fol | oned by TL@L/d\‘rSeactlo tlrres are prow |I usgration only,
mel ting points afe uncorrected; 20 products exfibited sa sfactory 'H NWR

and/ or mcroanal ytical data; yields are provided f(p{scj\l)ojstratlon only,
and the foll ow ng conventional abbreviations are also used: np (nelting
point), L (liter(s)), mia(milliliters), mml (mllinolesd g (grams), ny
(mlligrams), mn (mnutes), and h (hours) DEAD stands for di et hyl

azodi car boxyl at e 25"_@ AD stands for dii sopropyl azodi carboxyl ate ale 1
This exanpl e il | ustiifels { henggitipar Grabloworirenyl-p4- ‘E‘Fﬂdﬂ?'ﬁﬁb‘ﬁ@%;m’)ﬁdﬂl' 30

et hoxycar bony | pyainhidih-2{HH)SeR[ (qmgl, A92 Agiobs, ﬂreghﬂaadms@asea A Balkdles) dhpyr i m di n-
2(1H) - one and d?sscglve h Dre?h;? de 315%?]{) ¥1 dnde (gé)%r OP?YZ' 6}{91”0 3, 4-
' mmole) was added. The resulting mixture was stirred for twenty minutes, then ethyl
10 bromoacetate (0.87 mL, 7.84 mmole) was added. After 3 hr, the reaction was
quenched with water and extracted three times with ethyl acetate. The combined
extracts were washed five times with water, dried over MgSOy, and concentrated in
vacuo. The residue was purified with column chromatography on silica gel using
30:70 acetone/hexane to give 1.283 g of ester 1b.

15
1.2 Oxidation of benzyl sulfide
©/\ , ,, \\
EtOzc EtOZC/I
1b
20 Ester 1b (0.600 g, 1.28 mmole) was dissolved in chloroform (15 mL) and

3-chloroperoxybenzoic acid (50%;, 0.883 g, 2.56 mmole) was added at room
temperature. The mixture was stirred for 2 hr, then washed three times with 10%

(wfw) aqueous sodium sulfite, once with saturated aqueous sodium bicarbonate, and



di hydro-pyrimdo [4,5-d] pyrimdin-2(1H)-one beginning with

7-benzyl t hi o- 3- (2- chl oro-phenyl) -3, 4-di hydro-pyri mdo [ 4, 5-d]

pyri m di gyalqakbdsgone. W01129041 PCT/ EPOQ 10077 28 1. 1 pAirkepbeosryn of
Pyrimdinone ci C | I INV NV N\ N\ SNIVfI NNO H()'----s O
HsC,,~O la 1b 5 Sulfide I|a,

7-benzyl t hi o- 3- (2- chl or ophenyl ) - 3, 4- di h739dro- pyrimdo-[4,5-d]-
pyrimdin-2(1H)-one, (1.5 g, 3.92 mml e, prepared as described in Exanple
6) was di sseceasthiwateti Thé drghrfiolapawasl éri¢dldrenMpSQ whds-ondentratast dir tade
(60%0.172g,, 4.31 | €)er e The resulting m xture was stirred for
twenty m nuttgﬁro‘f‘?\ee%tgn({ﬁ’eﬁ%l%ﬁgﬁeglé:éet ate (0.87 nL, 7.84 mmole) was added.
After 3 hr, the reaction was quenched with water and extracted three tines
with ethyl acetat ThRs 500 tracts were washed five tinmes with

wat er, dried ovefﬁigSZQ?'an ggﬁggﬁ%rated I n vacuo. The residue was
purifiéd with col utm chromat ography on silica gel using 30:70

acet one/ hexane to give 1.283 g of~ester 1b. 15 1.2 Oxidatig benzyl
sulfide O / O [ \ , \ I 'NO
N XY N CHs N XY °N
,S/l\N/ o | Hac/kN/kN/ o
&o_ N
EtO, EtO,

1c id

Benzyl sulfone 1c (0.520 g, 1.04 mmole) and isopropylamine (0.18 mL, 2.08
10 mmole) were combined and heated to 90-100 °C for one hour. The reaction was
cooled to room temperature and the mixture was purified by column
chromatography on silica gel using 18:1 CH,Cl,/MeOH. Fractions containing the
product were combined and concentrated to provide 0.366 g of 1d, 3-(2-chloro-
phenyl)-1-ethoxycarbonylmethjrl-7-isopropy1amino-3,4—dihydro-pyrimido[4,5-
15 d}pyrimidin-2(1H)-one (mass spec. MH" =404, Mpt.188.8-191.4 °C).

14  Saponification of Ethyl ester
CHy N XY N CHy N XY N
P . X
HaC ﬁ N )N o) Hj u N )N o)
Et0,C HO,C

1d le
20 .
To a solution of 1d (0.266 g, 0.66 mmole) in MeOH (10 mL) was added
sodium hydroxide (0.026 g, 0.66 mmole) and water (3 mL). The reaction mixture
was stirred at room temperature for 12 hr. The mixture was concentrated in vacuo
and triturated in ethyl acetate, then redissolved in MeOH and concentrated in vacuo.



I\ SNtN.Q-Y I\ 0 0 Et02Cf / Et02C~ Ib Ic 20 Ester Ib (0.600 g, 1.28
nmol e) was di ssolved in chloroform (15 nL) and 3-chl or oper oxybenzoi ¢ acid
(50% 0. 883vgo1n804p6 nmol €) was added at room tenper at ur ecr/dEive/1007Xt Ur e was
stirred for 2 hr, then washed three tinmes with 10% (ww) aqueous sodi um
sulfite, once w t h saturated aqueous sodi um bi carbonate, and WO 01/ 29041
PCT/ F. P00/ 10077 29 once with water. The3®rganic |ayer was dried over MySO4
and concentrated in vacuo to provide 0.670 g of benzyl sulfone lc. 1.3

EB)l spl ?cerr:a]pt Ofhesesiduenas uf!?tuﬁliedgrz1 Ether, filter&l Mdfddeliito b‘vé‘ill $25 @f@,%&z?& i Z 6 g
enzyl sul fon am ne
10 erDI e) wer eChi(fﬁ%Bﬁg@ %ﬁb - '6”@6’1’[1}6‘8 40%3&%? 1£i e reaction

was cooled to d]pmmidmmeﬂa{dne&nmsbetndHﬁbBV&th\m.Opm&OﬁCed by col um
chromat ography on silica gel using 18:1 CH2C12JMeOH. Fractions contai ni ng
the product were conbined and concentrated to provide 0.366 g of 1d,
3-(2-chl dro- Example 2

phen)|) - 1- et hoxycar bonyl met hyl - 7-i sopr opyl am no- 3, 4- di hydr o- pyri m do(4 5-
15 d] pyri m di n-2(1§1 one (nmass spec. MH=404. t.188.8-191.4 O . 1.
Saponi fication of Ehitgrareele diusteatestheprepanytipniof 8- (Ackdpm-PhenyPHE2N N N o H3C
HINNO H methoxyethyl)-7-isopropylamino-3,4-dihydro-pyrimido[4,5-d]pyrimidin-2(1H)-

one, in which an alkylation is carried out using Mitsunobu conditions.

10
CHs N XY N CHy N XY N
| —_— |
PSS bk
H
OCHj

2a 2b

15 To a solution of pyrimidinone 2a (0.500 g, 1.57 mmole, prepared by

treatment of 7-benzylsulfonyl-3-(2-chloro-phenyl)-3,4-dihydro-pyrimido[4,5-
d]pyrimidin-2(1H)-one with isopropylamine under conditions as in 1.3 above) in
THEF (20 mL) was added triphenyl phosphine (0.413 g, 1.57 mole) and 2-
methoxyethanol (0.12 mL, 1.57 mmole). The mixture was cooled to 0°C and DIAD
20 {0.31 mL, 1.57 mmole) was added. The reaction was allowed to warm to room
temperature and stirred for 12 hr. Additional portions of 2-methoxyethanol (0.12
mL, 1.57 mmole), triphenylphosphine (0.413 g, 1.57 mmole) and DIAD (0.31 mlL,
1.57 mmole) were added and the mixture was stirred for another 12 hr at room
temperature, then heated to 55-60 °C. After 2 hr, the mixture was concentrated in
25 vacuo and the residue was purified by column chromatography on silica gel using 1:1
hexane/ethyl acetate as eluant. The fractions containing product were combined and
concentrated to an oil which was redissolved in ethyl acetate. Hydrochloric acid
(1.OM/Et;0, 0.6 mL) was added to provide the salt. The mixture was stirred for 12



ElQ2C) HR2C Idle 20 To a solution of id (0.266 g, 0.66 nmole) .in Me©H
(10 nm.) was added sodium hydroxide (0.026 g, 0.66 mvole) and water (3 ni).
The reactwomn/@dst ure was stirred at room tenperature fROT/EFBI/ENO77 The

m xture was concentrated in vacuo and triturated in ethyl acetate, then
redi ssolved in MeOH and concentrated in_vacuo. WO 01/29041 PCT/ EPOO/ 10077
30 The residue was triturated in ether, 31‘|Itered and dried to give 0.225 ¢
of le, 3-(2-

chl or o- phenyhgurd theactmoeptratedir waguci Jbpresidpr wad waigudted injethgrver dsyfdeni do [ 4, 5-

d] pyri m di n- %?%&éﬁéﬁaﬁﬂﬁfr&m—éﬁgerﬁwe astHE mixtdre sired 819 5 EMN e 2

This exanpl e | rates the preparation of 3-(2-chlaro-phenyl)-1-(2-
met hoxyet hy| Thersolid oyss Bissredstorgived 98”&%9’6@‘@9?‘#%%%@%“‘%%??%& n- 2( 1H) -

one, in whichy Qﬂ,agglskl Mﬂmygsn@armg@.cjg,pgbcp)m ng M tsunobu conditions. 10
G G 1 CHN N' N O He H OCH3 2a 2b 15 To a solution of

pyrim of none 2a (0.500 g, 1.57 mml e, prepared by treatnent of

7-benzyl sul fonyl - 3- (2-chl or o- pheny!| ) Examleéid hydr o- pyri m do[ 4, 5-

d] pyri mdin-2(1H)-one with isopropyl am ne under conditions as in 1.3 above)
in THE (20 nmL.) was added triphenyl phosphene (0.413 g, 1.57 nole) and 2-
met hoxyet hanol ( OTHi2 exumpldillastrataytieprepafdtonof %i(2chloymphenyldiZed t o 0C and DI AD

isopropylamino-1-(2-methylsulfonylethyl)-3,4-dihydro-pyrimido(4,5-d] pyrimidin-
10 2(1H)-one.

3.1  “Mitsunobu” Alkylation of Pyrimidinorie
Clj@ c|:<)
NT N N N
g\s/"\r( rlq’&o T @f\s/tw/ NSo
” C
SCH,
la 3a
15
Benzy! sulfide 1a (500 mg, 1.31 mmol) was taken up in 2 mL THF with 2-
(methylthio)ethanol (114 pL, 131 mmol), triphenylphosphine (343 mg, 1.31 mmol),
and DEAD (0.21 mL, 1.31 mmol). The mixture was stirred at rt for 4 days,

evaporated in vacuo, and purified by chromatography on silica gel with 5-20%
20 acetone/hexanes as eluant, to provide 3a (529 mg, 1.16 mmol, 88%).



20 (0.31 nlL, 1.57 mmole) was added. The reaction was allowed to warmto
room tenperature and stirred for 12 hr. Additional portions of

2- met hoxye 0.12 nl, 1.57 mmole), triphenyl phosphiash g, 1.57
mol e) and Dl é?%g.Bl m., 1.57 mmole) were added and tﬁL nlxgﬂééﬁmas
stirred for another 12 hr at room tenperature, then heated to 55-60 C
After 2 hr, the mxture was concentrated3gzn 25 vacua and the residue was
purified by colum chromatography on silica gel using 1.1 hexane/ et hyl

acetate as el uant. e g pni ng product were conbi ned and
G

concentrated to an 0il ssol ved in ethyl acetate. Hydrochloric
acid (1.OMEt20, 0.6 nmL) was fddeeiNto provide the salt. Thé& g re was
stirred for 12 WD 01/29041 PCT/ '@I 0077 31 hours then concmt ed in
vacuo. The residue was tN1 atnd et her over dry igexydn y al |l owed
to warmto roon1t-np-rq;hye.as/k€§ m xture stirred fq hr The solid
Wasfilteredtoe 05130 g Wf e hydrocthl e sl t Nof eitle
conmpound, 2b (Kagg spec. N??: 376, npt. 12 139.@ C).)! 5 Exanple 3
This exanple illustrates th reparation of 3-(2-chloro-ghenyl)-7-

i sopropyl ani no- 1- ( 2- net hyl s&FHonyl et hyl ) - 3, 4- di hydr o- pyr SR&
(4,5-d]pyrimdin- 10 2(3f)-one. 3.1 "M tsunobu"Al kyl ati ogy, of Pyri m di none

C/ C1L N SNNO SNNOH/ SCH3 la 3a 15 Benzyl sulfide la (500 ny,
1.31 nmol ) was taken up in 2 mL THE with 2-

5 Oxidation of 3a was accomplished using m-CPBA (1.19 g, 5.8 mmol) in
CH.Cl, with stirring at rt for 5 hr. The reaction was quenched with 10% N2,50; (aq,
50 mL)} and extracted three times with CH,Cl,. The combined extracts were washed
with sat. NaHCO; and concentrated in vacuo to provide 3b, which was used without

purification.
10 _
3.3 Displacement of sulfone
X e
NN CHy N XY N
SO QAN J @
ML, PUPeS
oo} l) H
SO,CH; SO4CHg
3b 3c
15 The crude product 3b was taken up in isopropylamine (5 mL, 58 mmol) and

stirred neat at rt for 2 days. The mixture was concentrated in vacuo and purified by

chromatography on silica gel using 10-50% acetone/hexanes as eluant to provide 3¢

(287 mg, 0.732 mmol, 63% from 3a, 56% from la). The purified product was taken

up in ethyl acetate and treated with 1 equivalent HCI/Et,O to precipitate the HCl salt
20 of 3c. (mass spec. MH" = 424)



(et hyl t hi o) ethanol (114 L, 1.31 mmol), triphenyl phosphine (343 ng, 1.31
mml ), and DEAD (0.21 nmi, 1 31 mmol). The m xture was stirred at rt for 4
days, ewaparaMed in vacuo, and purified by chromat ogr ZEREFEMNT | ca gel

wi th 5-20% 20 acet one/ hexanes as eluant, to provide 3a (529 ng, 1.16 mmol,
88% . WO 01/29041 PCT/EPOO/ 10077 32 3.,2 Oxidation of benzyl sulfide C /
C N~N-~N\ \ SNNONNO ",~ OO"SCH3 SO2CH3 3a 3b 5 xidation of
3a was acconplished using mCPBA (1.19 g, 5.8 mol) in CH2Cl2 with stirring
at rt for 5 hr. The reaction was qudZempledsith 10% Na2SCB (ag, 50 nl) and
extracted three tines with CH2A 2. The conbi ned extracts were washed wth

sat. NaHCO3 and concentrated in yacua tqQ provid , iC s used w t hout
purification. 10 Thiszxpnplsilyst eB??ﬁan%ep@‘@lfﬁﬁm'%Ygll' "N O H3C N N

NO H SOZC!'i?y )—3liso§§opyﬂa5nﬂ_$13 Acdibigiizofpiyfighide4, Bia}pmuamkm(m-mpm n
|sopr02$yl amne (5 n., 58 mml) and stirred neat at rt for 2 days. The
m xture was concentrated in vacua and purified by

4.1 “Mitsunobu” Alkylation of Pyrimidinone

N N N

N
| — l
S)\N/ ':l/go < /l\N/ y /&o
: -
OTIPS
la ' 4a
10 Benzyl sulfide 1a (500 mg, 1.31 mmol) was taken up in 7 mL DMF and treated

with tri-isopropylsilyl protected iodoethanol (555 mg, 1.57 mmol, prepared
according to the procedures described in I. Am. Chem. Soc., 112(10), 4078-9 (1990)
and J.Chem. Soc. Perkin Trans., 1(6), 1417-23, (1998)) and chilled to 0°C. Sodium
hydride (60% in oil, 63 mg, 1.57 mmol) was added and the reaction mixture was

15 warmed from 0°C to 30°C, then stirred overnight at 30°C. An additional 63 mg of
60% sodium hydride was added. After another 6 hr, the reaction was quenched by
additon of 10 mL of water. The resulting mixture was extracted with EtOAc and
CH,Cl, and the combined extracts were dried over MgSO;, concentrated in vacuo,

and purified by chromatography on silica gel using 10-20% acetone/hexanes as eluant
20 to provide 4a (430 mg, 0.738 mmol, 56%).



chr omat ograaphy on silica gel using 10-50% acetone/ hexanes as eluant to
provide 3c (287 ng, 0.732 mmol, 63%from 3a, 56% from la). The purified

pr oduct vvavcmg’ 55 up in ethyl acetate and treated vvithpkmdﬁ@-}zent
HCI/Et20 to €Cipitate the HCL salt 20 of 3c. (mass spec. MH = 424) WO
01/ 29041 PCT/ EPOO/ 10077 33 Exanple 4 This exanple illustrates the
preparation of of 3-(2-chloro-phenyl)-1-342-

hydr oxyet hyl ) - 7-i sopr opyl am no- 3, 4- di hydr o- pyri m do

[45d]pyr|md|n2 H) Mgt sunobu " Al kyl ation of Pyrim dinone
a / A N--*, WE’@" Is IPS | a 4a 10 Benzyl &ulfidela(SOO

ng, 1.31 mml) Wastaken up i@ b, DMVF and treated wth
tri-isopropylsilyl protected io anol (555 ng, 1.57 mol ed
according to the procegurs . ged in T. Am ChemN ) , 4078-9

(1990) and T. Chem So Trans., 1(6), 1417- 23 (j. and chilled
to OC. Sodiu ) 3 ON |, 63—1=r'g> 1 de® and t he
was 15 warned fromOC to 30 heo thl’l’e over ni ght at

reacti on m xt
offal 63 ng o 60% sodi um hydri d& was added{ After another 6

30C. An additi
hr, the reaction was guen gsby additon of 10 nL of wat@TiPSThe resulting
m xture was extracted with Et OAc and CH2ClI 2, and the conbi ned extracts
were dried over MgSO4, concentrated in vacuo, and purifged by

chr omat ography on silica gel using 10-20% acetone/ hexanes as eluant 20 to
provi de #la (430 ng, 0.738 mmol, 56% . WO 01/29041 PCT/ EPOO/ 10077

Oxidation of 42 was accomplished with m-CPBA (500 mg, 2.46 mmol} in
CH,Cl. After quenching the reaction with Na,50s(aq), the crude product 4b was
extracted with CH,Cl,, washed with sat. NaHCOs, concentrated in vacuo, and used

without purification.
10
43  Displacement of sulfone
e e
oo . e ﬁf A
Z
5w HeC
0o (l
OTIPS OTIPS
4b 4c
15 The crude benzyl sulfone 4b was taken up in 3 mL CH;Cl; containing

isopropylamine (1 mL, 11.7 mmol), stirred at 80°C overnight, concentrated in vacuo,
and purified by chromatography on silica gel with 5-20% acetone/hexanes as eluant,
to provide 4c (281 mg, 0.542 mmol, 73% from 4a).



34 4.2 xidation of benzyl sulfide CI CLI1 1 N\ ": 1 N\ NSNNO 06
OTlPS OTIPS 4a 4b 5 Oxidation of 4a was acconplished with m CPBA (500 ng,
2. 46 mowp oumeedCH2Cl 2. After quenching the reacti on w PEIERR&EMTaq), the
crude product 4b was extracted with CH2C1l2, washed with sat. NaHCCS,
concentrated in vacuo, and used wtho purification. 10 4.3 D spl acenent
of sulfone C ~ CL/ I \I . Ni N\ Il NNNOH CNNN'~-O H
OTlPS OTI PS 4b 4c 15 The crude benzyl sulfone 4b was taken up in 3 nL
CH2CI 2 cont ai ni ng# | SRgprassyivreefibpdrotyigrenp, 11.7 mmol ), stirred at 80C
overni ght, concentrated in gjacug and purified by chromagRgr aphy on silica
gel with 5-20% acet one/ hexane¥ aqg) el uant, to provide 4c (2 , 0.542
mrol , 73% from 4a2| 0 0\ / EPOO/ 10077 35

N )\)\

OTIPS | OH
4c 4
5 Deprotection of 4c was accomplished with tetrabutylammonium fluoride (0.54

mL 1M/THEF, 0.542 mmol) in THF, with stirring at rt for 4h. The mixture was

evaporated in vacuo and purified using chromatography on silica gel with 10-40%

acetone/hexanes as eluant, to provide 4d (179 mg, 0.495 mmol). The purified

product was taken up in ethyl acetate and treated with 1 equivalent HCI/Et;O to
10 precipitate out the HCI salt of 4d. (mass spec. MH" = 362)

Examp le 5
4-Amino-2-benzylthiopyrimidine-5-carboxaldehyde

|
~Z
Ph/\S)\N NH,

15
a) 272g (4.0 mol) of sodium ethoxide (Lancaster) was stired in 1 L of ethanol
and treated with 304g (4.0mol) thiourea (Avocado). 676g (4.0 mol) of ethyl
ethoxymethylene cyanoacetate (Avocado) was added and the mixture heated at

20 reflux for 8 hours. After cooling to room temperature overnight, the reaction mixture

was treated sequentially with 2 L of water and 400 mL of acetic acid. The reaction
mixture was heated at reflux for 30 minutes, cooled to room temperature, angd the
suspension filtered. The solid was washed three 500 mL portions of water, two 500
mL portions of acetone, and 500 mL of diethyl ether. The product was dried to give



4.4 Deprotection of hydroxy group CI C CH3 NNCH3 'N N H3C-N~N Nk-O
HBC NN NKOHHI) OIPS OH 4c 4d 5 Deprotection of 4c vvas acconpl i shed
W th tetraw‘ﬁ}z?dgroni um fluoride (0.54 nL 1M THF, O. 542 oda ,THF, W th
stirring a 4h. The m xture was evaporated in vacuo and purified
usi ng chromat ography on silica gel with 10-40% acetone/ hexanes as el uant,
to provide 4d (179 ng, 0.495 nmmol). The gurified product was taken up in
ethyl acetate and treated with 1 equivalent HC1020to 10 precipitate out

the HO salt

4- Am no- 2- ben%s??ﬁlcgwq%%ﬁﬁ 5-§a|\.<-§gtp Mﬁvﬁg%alﬁrﬁﬁg}{dgM NH2 a)
2729 (4.0 nol ynenin spsoethoxi de (Lancaster) was stirred in 1 L of ethanol
and treated with 304g (4. Omwl) thiourea (Avocado). 676g (4.0 nol) of ethyl
et hoxynet hyl ene cyanoacetate (Avocado) was added and the m xture heated at
20 reflux for by hoursﬁ:red%‘uts@hsxsxoenmg(wﬁzﬁambt@mbest-w&ﬂmxw ni ghz1 botnﬁ f
reaction_m xtur entia n o]
acetic atid. ?’ﬁmf ’éeé% ?ﬁﬁm?ng;(t g%ﬁﬂﬁk’%ﬁé?&“@t&%ﬁ?k&%&%@ m nut es,
cooled to roorpbtassnpmcabmatgmdﬂwwéwﬁmqibo&emﬂlimhnd;r dtie mibtteresa@lsi d was
washed t hree one, and
500 ni |, of - diohiyfer ol Vil exifblred Ao oon enObLORBAR T8

PCT/ EPOQY 10077“3PS‘!-§1@7V8*5§1"§€‘(§@ ewﬂldmdwdmthswéqm aewnmfreihﬁn%% 2-t hi ol

as a cream soloF¢atef and two 500 mL portions of water. The product was dried in vacuo over

10 phosphorus pentoxide at 50°C to give 416 g (61%) of ethyl 4-amino-2-benzyl-

thiopyrimidine-5-carboxylate as a cream solid of melting point 117-118°C.

c) A solution of 462.4 g (1.6 mol) of ethyl 4-amino-2-benzylthiopyrimidine-5-

carboxylate in 2.3L of sieve-dried tetrahydrofuran was added slowly with stirring to
15 1.6 L (1.6 mol) of 2 1M solution of lithium aluminium hydride in tetrahydrofuran

under a nitrogen atmosphere with ice-cooling. The solution was added at a rate to

maintain a temperature of 18-20°C. On completion of the addition, the mixture was

heated to 60°C and treated cautiously with 60.8 mL of water during 1.5 hours. 60.8
ml of 15% aqueous sodium hydroxide was added during 30 minutes, followed by

20 182.5 mL of water during 30 minutes. The suspension was stirred at 60°C overnight
then filtered through Hyflo filter aid while stil hot, and the solid washed with two 1L
portions of tetrahydrofuran. Evaporation of the filtrate to dryness gave 392.5 g
{99%) of 4-amino-2-benzylthiopyrimidine-5-methanol as an off-white solid which
was used in the next step without further purification.

25
d) A suspension of 392.5 g {1.59 mol) of 4-amino-2-benzylthiopyrimidine-5-
methanol in 7.75 L of dichloromethane under a nitrogen atmosphere was treated
with 1,382 Kg (15.9 mol) of activated manganese dioxide (Acros). The reaction
mixture was stirred at ambient temperature overnight then filtered through Hyflo

30 filter aid. The solid was washed with three 1 L portions of dichloromethane and the
combined filtrates evaporated to give 340.5 g (88%) of 4-amino-2-



mel ting point >250C. b) A stirred suspension of 473 g (2.377 nol) .of

4-am no-5-carbethoxy 5 pyrimdine-2-thiol in 3.5 L of ethanol was treated
Wi th 180WP §/20041307 nol ) of potassium carbonate and 42FYEPYA09TIG15 npl )

of benzyl brom de. The m xture was heated at reflex for 2 hours then
allowed to cool to roomtenperature ovesrni ght. The suspension was filtered
and the solid washed with two 500 nL portions of ethanol, 2L ofwater and
two 500 ni portlons of water. The product was dried in vacuo, over 10
phosphor us reRzitopErimidinnzcahoxpldehyders 2 gale gellpy sohid ef mglting paipt 136: 2~ benzy| -
thlopyr|n1d|?@q§ carboxylate as a creamsolid of nelting point 117-118C. c)
A solution of 462.4 g (1.6 nol) of ethyl 4-am no-2-benzylthiopyrim dine-5-
carboxylate in 2.3L of sieve-dried tetrahydrofuran was added slowy with
stirringto 15 1.6 L (1.6 nol) of @Z?hﬁgglutlon of lithium alum ni um
hydride in tetrahydrofuran under_a ni rogen‘at ) h-re.m4th |ce-cooling.
The soldut i onZ-kenzyifhig3-(2-chlorophenyl)-34-dihydropyrir {57 PYIL v2(] 8€20C. On

conpl etion of the addition, the nlxture was heated to GOC and treated
cautiously with 60 8 of wat 1.5 hour 8 of 15% aqueous
sodi um hydr oxi de ® ‘(ﬂﬁfs gfﬂ" Wﬁ't)‘é'g’"”‘r‘g?‘*ltﬁiéﬂm& "20 182.5 nl of
wat er durin@mﬂﬁﬂh&ﬂhﬁﬁﬁneThe suspension was stirred at 60C overnight then
filtered through Hyflo filter aid while still hot, and the solid washed
with two 1 L portions of tetrahydrofuran. Evaporation 0 iltrate to
dryness gave 3925 g (99% aof 4-4n q%no 2 benzylthlop rimdin t hanol as
an off-white solid whichN ‘used in the next sSNEPNwit t rt her
purification. 25 _d) A sugpengj on. of oH

g (1.5 1)
n g’gBHD NHli chl or onet hane

4- am no- 2- benz ' m N nexNH, net h
under a nitrog nDsphere was treate th 1.382 Kg (15.9 nol) of
activated manga e dioxide (Acros). Th eaction m xture was stirred at

anbi enjg t enperature overnight then filtered through Hyflo 30 filter aid.
The solid was washed with three 1 L portions of dichloronethane and the
conbined filtrates evaporated to give 340.5 g (88% of 4-am no-2 WO
01129041 PCT/ EPOQ rho@ré of 5 g (20.4 mmol) of 4-amino-2-benzylthiopyrimidine-5-

carboxaldehyde, 2.25 mL (21.4 mmol) of 2-chloroaniline and 0.1 g (0.5 mmol) of 4-

toluene-sulfonic acid monohydrate in 60 mL of toluene was heated under reflux with

15 | azeotropic removal of water for 3 hours. The mixture was cooled to 0°C and the
precipitate was collected by vacuum filtration and was washed with hexanes and air

dried. This solid was then dissolved in 100 mL THF and the reaction cooled to 0°C.
Lithium aluminum hydride (0.735 g, 18.8 mmol) was added in small portions over 45
minutes. Once the addition was complete, the mixture was stirred for a further

20 15 minutes and carefully treated sequentially with 0.8 mL H;0, 0.8 mL of 15% aq.
NaOH and then 2.4 mL of H,O. The mixture was stirred for 30 minutes, filtered
through celite, and the filtrate concentrated in vacuo. The solid was stirred with
diethyl ether, filtered and air dried to give 6.1 g of 5-(2-chlorophenyl)aminomethyl-
4-amino-2-benzylthiopyrimidine as a white solid.

25



37 benzyl t.hi opyri m di ne-5-car boxal dehyde as a pale yellow solid of nelting
poi nt 136- 139C. Exanple 6 5 7-benzyithio-3-(2-chl orophen

1- 3. 4-di hyg m dof 45-dl pyrim din-2(IH-one 6.1 Pr f

5-(2- chloroﬁﬂ%nnganinonethy|-4-anino-2- benzyl t hi opyrim P%?WQQTP \

\ CHONN S-N NH2 SSN NH2 10 A m xture of 5 g (20.4 mmol) of

4- am no- 2- benzyl t hi opyri m di ne-5- carboxa$ dehyde, 2.25 nL (21.4 mmol) of
2-chloroaniline and 0.1 g (0.5 nmml) of 4- toluene-sulfonic acid
nonohydrate in 60 of ,ﬁm%% 15 azeotropic
renoval of water fg1r2 Ir)\'te‘g HEJ;%KW§ r%ﬂ%gﬁ%ﬁrg&b!&%ﬁand t he
precipitate mé%”@ﬁ?F@%@bﬁ“ﬁVhWQGéﬂﬂW?|Itratlon and was washed wi th hexanes
and air dried. This solid was then dissolved in 100 nL THE and the
reaction cooled to OC. Lithium.aluni num hydride (0.735 g, .8 Mol ) was
added in small portions over 45 es. Once the addltlon | et e,
the m xture was stirred for a furt} P0 15 m nutes and carefull eat ed
sequentially with 0.8 of 15% o ag. <4 L of
|Itere t hfoug cellte and
4 odi et hyl

the filtrate uo. The sol |

ether, filter dalr drledtozglve61g
5- (2-chl or ophet am nonet hyl - 4-am no- 2- be
solid. 25 i ~ WD 01129041 PCT/ EPOO/ 10077 38

To a stirred solution, cooled to -10°C, of 4.3 g (12.1 mmol} of 5-(2-
chlorophenyl) aminomethyl-4-amino-2-benzylthiopyrimidine in 100 mL of
tetrahydrofuran was added 3.1 mL (22.2 mmol) of triethylamine. This solution was
then treated dropwise with a solution of 6.15 mL of phosgene (20% solution in

10 toluene; 11.8 mmol) After stirring for 30 minutes, an additional 1.0 mL of
triethylamine (7.1 mmol) was added followed by 2.0 mL of phosgene (20% solution
in toluene; 3.8 mmol). The reaction was warmed to room temperature, treated with
0.5 mL H,0 and stirred for 30 minutes. The reaction was then filtered and the
mother liquor was concentrated and stirred with dichloromethane. The product was

hi opyrlmdliﬂe as a white

15 then collected by vacuum filtration and dried in vacuo to give 3.83 g of 7-benzylthio-
3-(2-chlorophenyl)-3,4-dihydro-pyrimido-[4,5-d) pyrimidin-2(1H)-one as a white
solid.

20

I 7\ {
H 0O H

A suspension of 1 g (2.61 mmol) of 7-benzylthio-3-(2-chlorophenyl)-3,4-
dihydro-pyrimido(4,5-d]pyrimidin-2{1H)-one in 10 mL of dichloromethane was



6.2 Preparation of 3-(2-chlorophenyl)-7-benzylthio-3, 4-di hydro- pyrim do
[4,5-d]pyrimdin-2(1H-one CLCL NNN\\ N HNNHR G-~SNNO H 5 To a
stirred swae20em, cooled to -10C, of 4.3 g (12.1 mmuol ) RSA/BPOI0077

chl orophenyl ) am nonet hyl - 4- am no- 2- benzyl t hi opyri m dine in 100 nL of
tetrahydrofuran was added 3.1 nL (22.2 gm)l) of triethylamne. This
solution was then treated dropw se vm'tﬁ a solution of 6.15 nL of phosgene
(20% solution in 10 toluene; 11.8 nmmol) After stirring for 30 mnutes, an

addi ti onal todedin icfanditrepted Withd 2P 84527 mmehhef 70%drshlarnperbensstic asided by 2.0 nL

of phosgene 14,2 Qe wisis@ed dt PodrR bRt 6 1HBU), thehltfeated it Bmlgs War ned
to room tenperature, O and stlrredfoﬁ 3& m nut es.
t

treated \M";(h 0.5 mL Eﬁ
The react i ort0%dRg- NpeSrOsrand feflit stinfarSq minutesy d he reaction pas difuted a rated and
fsf[ : {r ed wi t hnicld i@lhb@hﬁéﬁﬁhd _ haﬂethezahesepweﬂue%a;m ?E?drmb }dlﬁbd waitvashddy vacuum
iltration an i ed_i . vACUO ive 3. of, 7- 0-

3-(2-chl orob‘ﬂ%%a-%!(lé‘l%’ﬁ?‘&ﬁ'ﬁq‘g??? é"’ﬁdggvfﬁf‘%glbeflﬂf%ﬁ“%%%ﬁa%ﬁﬁ'-one as a
white sol i Conkeommaribrofthfitrateamiden rdwmed pre3sur@gayk 0173 g afTrbenzylsulfonyl-

envl ) - 3. - iR Btleff) 4L diydrdl bt £15 Ry it REA)-ofidadelwithe N N SN

d

NON NO
solid.

10 Example 8
3-(2-chlorophenyl)-1-[(28)-2,3-dihydroxyethyl]-7-isopropylamino-3,4-dihydro-
pyrimido[4,5-d]pyrimidin-2(1H)-one

Step 1

X

cl
NTN
S’k\N _r;x’go
H

X

Cl
o 4;’5

A mixture of 1.0g (2.6 mmol) of 7-benzylthio-3-(2-chlorophenyl)-3,4-
dihydro-pyrimido-(4,5-d]pyrimidin-2(1H)-one, 1.5 g (5.2 mmol) L- o,B-

15

isopropylidene glycerol- y- tosylate and 1.44 g (10.4 mmol) of potassium carbonate
20 was stirred in DMF (20 ml) and heated at 80° under nitrogen atmosphere. After 16

h, the reaction mixture was cooled to room temperature, poured in to a brine

solution, extracted with ethyl acetate and dried over sodium sulfate. The solution

was concentrated under vacumn, purified by flash chromatography (eluting with

40% EtOAc/Hexane) to give 1.1 g of the isopropylidene ketal adduct as an oil. (mass
25 spec. MH" = 496).



A suspensi.on of 1 g (2.61 mmol) of 7-benzylthio-3-(2-chlorophenyl)-3, 4-

di hydro-pyrimdo[4,5-d] pyrimdin-2(1H)-one in 10 nL of dichloronethane was

WO 01/ 29044wdfaddaP OO 10077 39 cooled in ice and treat eceonintddodoo?® g (5. 23

mrol ) of 70% 3-chl oroperbenzoic acid. The m xture was stirred at room

tenperature for 2 hours, then treated with 25 nL of 10% ag. Na2S203 and

left to stir for 30 nminutes. The reacti od®was diluted with 100 L

di chl oronet hane and the phases were separated. The organi c phase was washed

S with 10% aq.stép2C08, brine, and then dried over magnesi um sul fate and

filtered. Concentration of fhe filtrate under reduced pressure gave 0.73 g

of 7-benzyl sul fonyl - 3-(2-cff henyl ) - 3, 4- di hydr o- pyri i do C

[4, 5-d] pyrimdin-2(1H) g ite solid. 10 ExarrpleN N:©
]

3-(2-chl or ophenyl ) - 1- 2I5) - R, 3-di hydr oxyet hyl ] Q‘ \g&r\
di y?oO pyrimdo[ 4, 5-d] pyri ni dii—\ﬂ One Step 1

- 7-1sopropyl am ng- 3,

C C NNJ~ | &SN '"J"ONNO Hoj~ i Xig) of 1.Og (2.6
mol ) of 7-ben i 0- 3- chl orophenyl) -3, 4-

di hydr o- pyri m do- [ 4, 5-d] imdin-2(1H) -one, 1.5 5.2 mbP) L- a,--

i sopropylidene glycerol- y- tosylate and 1.44 g (10.4 mml) of potassium
carbonate 20 was stirred in DVF (20 m) and heated at 80 under nitrogen

Femper at ure,  pour ed o BHOBOHA 624 BB G SerrrILReb G PR doet at o
and dri ed overabsed)inkiethylbieabioridd (25 ki) cabledin a web e Bith afddr mitt@@dn under vacum,
purified by fl a%%gw%gePWn?sta Qerdal@g (9 rlulxjxtoi) rc])@mwc-h&or}operbenzoic acid portionwise.
The resulting suspension was stirred and allowed to warm to room temperature.
After 16 h, the reaction mixture was cooled in 2 wet ice bath and a 10% aqueous
solution of sodium bisulfite (50 ml) was added dropwise. The mixture was stirred for
10 30 minutes and the layers were separated. The aqueous layer was extracted with

HEE

methylene chloride and the combined organic fractions were washed with brine,
dried over sodium sulfate and concentrated to dryness. The residue was purified by
flash chromatography (gradient elution: 60- 100% ethyl acetate/hexane). The sulfone
product was isolated (0.73 g) as a foam. (mass spec. MH "= 529).

15
Step3
cl cl
Q N* Nji) I\ig ND
|
\é\\)\\;j\/\»&o N,k\;j(;,go
O// o) o.? T ..
_ILO
20

A solution of 0.7 g (1.3 mmol) of the sulfone prepared above in 10 ml of
isopropylamine was heated at 40° under nitrogen atmosphere. After 3 h, the reaction
mixture was cooled to room temperature, concentrated to dryness and purified by



40% Et OAc/ Hexane) to give 1.1 g of the isopropylidene ketal adduct. as an
oil. (mass 25 spec. MH = 496). WO 01! 29041 PCTI EPOO/ 10077 40 Step 2 C
C i SAWee1294E of SX NN O 0 01? O] 4(0 -~O To a sHGHERHINT? 1.2 g (2.4
mol ) of the isopropylidene ketal adduct prepared 5 above, in nethylene
chloride (25 m), cooled in a wet ice bgth under nitrogen atnosphere, was
added 1.8 g (9.6 mmol ) of mchl oroperbenZoic acid portionwi se. The

resul ting suspension was stirred and allowed to warmto roomtenperature.

After 16 h, flashchrometogeaphyr shatinnaviinG0% efbylagetate/hgxape) tojgive OfgPithed a 10%

aqueous  sol ybdrGpy BhinkAddbETadd fodinl i te (50 m) was added dropwi se. The
m xture was stirred for 10 30 m nutes and the |ayers were separated. The

aqueous | ayer was extracted with nethylene chloride and the conbi ned
organi c fracgtewsas were washed with brine, dried over sodiumsulfate and
concentrated to dryness. The residue was purified by flash chromatography
(gradient elution: 60- 100% et hyl acetate/hexane). The sul fone product was

isolated (0.73 g) as a Chaxy~(mass spec. MH = 529). 15 Sl ~Cl ~ NN
Ol N'" ONON.~ v NO 1O

d N -
YNi/I\IIN\iO YNJ\\T\III\J\/I\’I\\O
o HO {

o HO

To a solution of 0.4 g (0.93 mmol) of the isopropyl amine adduct prepared

above in methanol (15 ml) and water (7 ml) was added 0.05 g'p-toluene sulfonic acid

10 and the mixture was heated to 50°. After 16 h, the methanol was removed under
reduced pressure and the resulting aqueous solution was extracted with ethyl acetate.
The organic fractions were washed with 5 % aqueous sodium bicarbonate solution
and brine, then dried over sodium sulfate, céncentrated and purified by flash
chromatography (gradient elution: 40- 100% ethyl acetate/hexane) to give 0.2 g of

15 product, 3-(2-chlorophenyl)-1-{(28)-2,3-dihydroxyethyl]-7-isopropylamino-3,4-
dihydro-pyrimido(4,5-d]pyrimidin-2(1H)-one (mass spec. M" = 391.Mpt. 130.8-
134.7)



-fO 20 A solution of 0.7 g (1.3 nmmol) of the sulfone prepared above in 10
m of 1sopropylam ne was heated at 40 under nitrogen atnosphere. After 3
h, the reagliyphoogm Xt ure was cool ed to room tenperat ur e pcgApp@ivhiat ed to
dryness and purified by WO 01/29041 PCT/ EPOO/ 10077 41 flash chromat ography
(elution with 60% ethyl acetate/hexane) to give 0.42 g of the isopropyl

am ne adduct as a foam2M4 5 CI C NHKENONNNO O HO OHOTo a
solution of 0.4 g (0.93 Mol ) of the isopropyl am ne adduct prepared above

in nethanol (15 m) and water (7 rri)E j@gded 0.05 g p-toluene sulfonic

acid 10 and the m xture wa

anol was
removed under reduced? ‘ﬁ#‘@é"?ﬁ?‘gﬁahg(zghéf’ ‘{Vﬁbﬂt’gﬂ‘@@wgmu&ﬂ Bh was
extracted with ethyl acetdihiro-pyiide{gsd]srinfidie2{1H)sonser e washed with 5 %
aqueous sodi ﬁ:ﬁﬂcar bonate solution and brine, then dried over sodium
sul fate, con ated and purified by flash chromatography (gradient
elution5 40- 100% ethyl acetate/hexane) to give 0.2 g of 15 product,
3-(2-chl orophenyl ) -1-[(2S)- @l’&-dl hydr oxyet hyl ] - 7- |sopropyl am.no- 3, 4-
di hydr o- pyri m do[ 4, 5-d] pyri ? (1H) - one (mass spec.

0

134.7) WO 01/29041 PCT. 42 Exanple 9
,/k-dl hydrox} ethyl]-7-i sopr %\l

3-(2-chl orophenyl)-1-] \ZR]

o O

A mixture of 1.0g (2.6 mmol) of 7-benzylthio-3-(2-chlorophenyl)-3,4-
dihydro-pyrimido-{4,5-d]pyrimidin-2(1H)-one, 1.5 g (5.2 mmol) D- 0,8~
10 isopropylidene glycerol- y- tosylate and 1.44 g (10.4 mmol} of potassium carbonate

-2

was stirred in DMF (25 ml) and heated at 80° under nitrogen atmosphere. After 16

b, the reaction mixture was cooled to room temperature, poured in to a brine

solution, extracted with ethyl acetate and dried over sodium sulfate. The solution

was concentrated under vacumn, purified by flash chromatography (eluting with
15 40% EtOAc/Hexane) to give 1.2 g of the isopropylidene ketal adduct as an oil.

Step2
jij c

/k %/g —_— =N \\j:\;l(\ijo@
@J s "75;?

To a solution of 1.2 g (2.4 mmol) of isopropylidene ketal adduct prepared
above, in methylene chloride (30 ml), cooled in a wet ice bath under nitrogen

20



dl hydro-pyrimdo[4,5-d]pyrimdin-2(1H -one Ste 5 Nk J 1 S NN,1--O.S N
N'"1l" C~ C-j --/0 Amxture of LOg (2.6 mmol) of

7- benzy| wo @34 2- chl or ophenyl ) - 3, 4- PCT/EP00/10077

di hydro-pyrimdo-[4,5-d] pyrimdin-2(1H)-one,1.5 g (5.2 mol) D a,- 10

i sopropylidene glycerol- y- tosylate apd 1.44 g (10.4 mmol) of potassium
carbonate was stirred in DM (25 m) and heated at 80 under nitrogen

at nosphere. After 16 h, the reaction m xture was cooled to room

t enper at ur e atrpasphese) wapmaddsdd. g (5anmel) pf - dilpropsrbenzeicagid Bortienisey | acet at e
and dried O‘lﬁéréﬂ%%msﬁéﬂsfoﬁ%ssn%aﬁehﬂwrﬁﬁomt&ﬁi&&ﬁﬁhfp&ia@&e.under vacum,
purified by flasg,tﬁ ronpt ogra h‘éils(el@@ﬂg%in w’.tﬁ)é}S %00/ OQAc/ Hexane) to give
1.2 g of théfesR i tBsArren § W3S Qaat 2 We ek Patt af§- WEO¥L N N'-0j
Xi CX s N asélution ¢ sbliGnbiduliteX 50-mifwal4idéd deopsiiseu Thomixp@re wad stiyrdd¥ord nmol ) of
| sopropyl .idene ket al duct. pr r ' oride (30
)y, cBol oo Aot P RSN B ERRLEY Fﬁggiu%%%ﬁg%‘i‘%&g%mm 10077 43
at nospher e, metylead daldride andgh¢ Entbineduirganid fraetiony were washisd withibzingci d

por ti onw se g d B (EBith khible SATBRAAINRA YRGyaLL. TR A lslbawBdi gy warm to

roomtenperature.
w flash chromatography (gradient elution: ethyl acetate- 10% methanol/ethyl acetate).

The sulfone product was isolated (1.1 g) as a foam. (mass spec. MH" = 529).

10
Step 3
Clj@ Clj@
O‘\S?‘:I\l\/lfhl\io —-——-—:—. ' ' NiT\III\:iO
ol T T
_ . 70 o HO
15

A solution of 0.22 g (0.42 mmol) of the sulfone prepéred above in 5 ml of
isopropylamine was heated at 40° under nitrogen atmosphere. After 3 h, the reaction
mixture was cooled to room temperature, concentrated to dryness and purified by
flash chromatography (elution with ethyl acetate) to give 0.088 g of the product, 3-(2-

20 chlorophenyl)-1-[(2R)-2,3-dihydroxyethyl]-7-isopropylamino-3,4-dihydro-
pyrimido[4,5-d|pyrimidin-2(1H)-one as a foam. (mass spec. MH" = 392).



After 6 h, the reaction mxture was cooled in a wet ice bath and a 10%
aqueous solution of sodiumbisulfite (50 m) was added dropw se. The

m xture wa irred for 5 30 mnutes and the | ayers wer . The
aqueous Iai%(?s%&@?extract ed with nmethylene chloride an(csipé Ee g’g&nz'{jned
organic fractions were washed with brine, dried over sodiumsulfate and
concentrated to dryness. The residue wasggpurified by flash chromatography
(gradient elution: ethyl acetate- 10% net hanol /et hyl acet ate). The sul fone
product was isolated (1.1 g) as a foam s spec. M = 529). 10 Step 3
C C 014 NNO S%WNNONNNDO HOlSAsquUonofOZZg
(0.42 nmmol ) of t AdsepuipylamingB¢pahletbphenyl)el-{2rpipendindfethyl)shbdiyddoani ne was
heated at 40 under nitrogen hed_ _ - e reaction mxture
was cool ed to roomtenperat ﬁ@co@nk@%ﬁﬁto@&%ﬂss and purified by
flash chromat ography (elution with ethyl acetate) to give 0 088 g of the
product, 3-(2 20

chl orophenyl ) -1-[ (2R) - 2, 3- di ydr gx
pyriuni do[ 4, 5-d] pyri m di n-2(1H) ¢ as a foam (rrassN 392) WO
01129041 PC.'r/EPQO/ 10 NEX®ADI e 10 i

7-i sopropyl am no- 3- ( 2- /l@oﬂﬁny ) - +={2=ptperr ){:8 4- di hydr o-

pyrirnido- [4,5-d]pyr$m & nN(I®) -one Cl C1
H

et hyl]-7-isopropyl am no- | hydr o-

N

9

7-benzylthio-3-(2-chlorophenyl)-3,4-dihydro-pyrimido-[4,5-d]pyrimidin-
2(1H)-one, (500 mg, 1.31 mmol) was taken up in 2 mL THF with 1-
piperidineethanol (0.173 ml, 1.31 mmol), triphenylphosphine (343 mg, 1.31 mmol),
and DEAD (0.21 mL, 1.31 mamol) and stirred at rt for 4 days, then purified by
10 chromatography on silica gel with 2-5% methanol/dichloromethane as eluant, to

provide 350 mg of the N-(2-piperidinylethyl) adduct.
e

Cl j@

SNNK|O K"\!
oY T O

15 Oxidation of the sulfide was accomplished using m-CPBA {0.201 g, 0,708
mmole) in dichloromethane with stirring at rt for 1 hr. The reaction was quenched
with 0.5 ml 25% aqueous sodium sulfite and extracted with dichloromethane. The
extract was dried with magnesium sulfate and concentrated in vacuo to provide the
sulfoxide, which was used without purification.

20



~NNOS NNO SHNU 5 7-benzylthio-3- ; .
(2-chl orophenyl) -3, 4-di hydro-pyrimdo- [4,5- d] pyrimdin- 2(1H)-one, (500
ng, 1.31wowmpedsas taken up in 2 nb THE with 1- piperi dioraroesmom (0. 173
m, 1.31 mmol), triphenyl phosphine (343 ng, 1.31 mml), and DEAD (0.21
nil, 1.31 mmol) and stirred at rt for 4 days, then purified by 10

chromat ography on silica gel with 2- 594%et hanol | di chl or omet hane as el uant,
to provide 350 ng of the N-(2-piperidinylethyl) adduct. C1L d ~CS NNO
SNNO NNUUI15 Oxidgtjga.of the sul fide was acCbgplished usi ng m CPBA
(0.201 g, 0,708 mmole) iIororrethane wth stirrit rt for 1 hr.
The reaction was q ) 0.5 mM 25% aq ™ sul fite and

Ol
extracted with @i cll{ ofloxnkt hane. The extract lyagl drhed with magnesi um
sul fate and c_onc'fﬂ rt eg;ig@ vacuo to provi d&t N NuI'Qxi de, which was used
|

W t hout puri lon. 20\ ----------- WO 9041 RCT/ EPO0O/ 10077 45 C C

208~
SNNONN N N EN) ENJ

The crude sulfoxide was taken up in 5 ml isopropylamine and stirred at 40C
overnight, then 80C for 4 days. The mixture was purified by chromatography on
5 silica gel using 1-10% methanol/dichloromethane as eluant to provide the amine (48
mg, 0.112 mmole). The purified product was taken up in ethyl acetate and treated
with 1 equivalent HCI/Et;0 to precipitate the HCI salt of 7-isopropylamino-3-(2-
chlorophenyl)-1-(2-piperidinyl-ethyl)-3,4-dihydro-pyrimido-[4,5-d} pyrimidin-

2(:1H)-one.
10
Example11l
In vitro p38 MAP kinase inhibition assay
This example illustrates a p38 (MAP) kinase in vitro assay useful for
15 evaluating the compounds of the present invention.

The p-38 MAP kinase inhibitory activity of coxhpounds of this invention in
vitro was determined by measuring the transfer of the y-phosphate from y-33P-ATP
by p-38 kinase to Myelin Basic Protein (MBP), using a minor modification of the

20 method described in Ahn, et al, J. Biol. Chem. 266:4220-4227 (1991).

The phosphorylated form of the recombinant p38 MAP kinase was co-
expressed with SEK-1 and MEKK in E. Coli (see, Khokhlatchev, et al, J. Biol. Chem.
272:11057-11062 (1997)) and then purified by affinity chromatography using a

25 Nickel column.




U U The crude sul foxide was taken up in 5 m isopropylam ne and stirred at
40C overnight, then 80C for 4 days. The m xture was purified by

chromat ography on 5 silica gel using 1-10% net hanol/dic e as

el uant to ﬂ&b&:‘fz&wthe amine (48 g, 0.112 mole). The gjﬁgie%&g?oduct was
taken up in ethyl acetate and treated wth 1 equivalent HO/Et20 to
precipitate the HCL salt of 7-isopropyl agg no-3-(2-

chl orophenyl ) - 1- ( 2- pi peri di nyl - et hyl) -3, 4-di hydro-pyri m do-[4, 5-d) pyri m din
- 2(1H) -one. 10 Exanple 11 In vitro g38 MAP ki nase inhibition assay This
exanple illustrates a p38 (MAP) kinase in vitro assay useful for 15

eval uating t he conPoepldsphukylatdpifMAR kinasewas dilitted in kihase buffg (0apMd-nase

e e e
I:I g . (I\:/%/ ;a lbla n :3;3]15 kﬁylaﬁg%lﬁ&olﬁbisgﬁﬁ)%i?&m e&d)imw;l\l‘ﬁﬁ‘eti::t?a@c iacid, IZI;IM fodiu@0 net hod
phosphor 3 | at e&"gg'rv mag?te{ ]h’EM’ cg%?%feggﬁ@ %%gﬁé%gl%nnég% d\%’ég%%‘ oo Q%}des sed

wi th SEK-1 andisbdied in BMSO @uinly PSS, (cattsbiwaaddrdand the samuplegwergi o Chem

272:11057-11062 (19 and uri.fied hy affini raphy usin

a 25 Nickel cb’fcﬁﬁﬁ?‘?&g%’ff’?ﬁéﬁqaﬁ@ﬁe/l%ﬁfeiéré?'fas Egﬁ%debv&hgﬁ%gﬁ gt gd p38g
MAP ki nase wagyilihidlcbdtdiltokiam@mavBe hhey-332ATHMARer incubating for an

(N-nor phol i no) propanesnl fonic acid, pH 7.2, 25 mM P-glycerol phosphate, 5
mM et hyl ene glditiohal 20 mirbe 362G thareetion Maetﬂminytedlkmﬁg\@-z?/éphﬁah%ﬁ c acid, 1
nmM sodi ym 5 ortho-vanadate,l I t hi,ot hr ei 4Q V. | chl ori de).
Test corffound ac’gi !’qul?éﬁmﬂﬁa‘ Wbﬁf‘f%ﬁ%gff%ﬁ?crral%ﬁ%&ggﬁég ed and the
sanpl es were uking W pRéspRodeilost Bremibirarrt(Millifore, Beelfrkid,rMA Pardemantitated wasg

initiated by the addition ofpai 4 Meriden, CT).

The p38 inhibitory activities (expressed as ICsg , the concentration causing
15 50% inhibition of the p38 enzyme being assayed) of the compounds of the invention
described in Examples 1-4 were less than 10 pM.:

Example 12
In vitro TNF inhibition assay

20
This example illustrates an in vitro assay to evaluate the inhibition of LPS-

induced TNF-¢t production in THP1 cells.

The ability of the compounds of this invention to inhibit the TNF-0i release
25 was determined using a minor modification of the methods described in Blifeld, et al.
Transplantation, 51:498-503 (1991).

()  Induction of TNF biosynthesis:
THP-1 cells were suspended in culture medium [RPMI (Gibco-BRL,

30 Gailthersburg, MD) containing 15% fetal bovine serum, 0.02 mM 2-mercapto-
ethanol], at a concentration of 2.5 x 106 cells/mL and then plated in 96 well plate (0.2



substrate cocktail containing MBP and y-33P-ATP. After incubating for an
additional 20 mn at 30C, the reaction was term nated by adding 0.75%
phosphor i¥O9U2%8#t d. The phosphoryl ated MBP was then sepRGEERSHIGNFOM t he

resi dual y-33P-ATP using a phosphocel |l ul ose nmenbrane (MI1ipore, Bedfrod,
MA) and quantitated using a scintillayjon counter (Packard, Meriden, CT).
The p38 inhibitory activities (expressed as | C50, the concentration causing
15 50% i nhi bi.tion of t 8_enzyne bej ng assayed) of the_ conpounds of the
invention JUsTHAPYEHP @nﬂ'ﬁ‘%"‘i‘mmﬁé?”é“l Qvedin PMEOpad thepanpl e 12 In
vitro TNF i dilited withthechidtaze metfiun bach thatahaial DMS@sdonadrstidNwad)596] t 10 assay
to eval uateTt he i.nhi itiond)gf LPS-. i nduced TNF-a, production in THP 1 cells.
The abi | i ty LSERYf¥e b abamghed testsofution of prlz A ’te;{‘é‘ﬁ‘ PMSQ (qontrpld werngE- a el ease

25 q ) . . > ; . descri bed i
B ford, ot "Nl vl TndlelherlRighbdy iRl Mt g 2 oCT LS Sia 3 on o e
biGpE ynd geR i i $ouif, MO} wassidded teshewdls sapeﬁubf[kcbdcgntmﬁlfggf ;&5 Fg'?jﬂ!ﬁaﬁd[w 0 02
(500 B e TR A or D1 SPPLBASLAG BSIRIEL s Ser v, 0,0

nmM 2- mer capt o- et hanolT, a concen LFfnL and then
pl at ed i n 96upemiatanpd wdrecdliectad AN thd 4ROk bf PIF/ %ﬁﬁﬂ?&terﬂﬁueﬂhsiﬁ%i quots in

each well). Te conpounds. di ssolved in O and then diluted wth
t he cul turea%gg%ﬁﬁfsgﬁﬁﬁlfcﬁlg\é\ggﬁ%wﬂ nal DVBO concentration was 5% Twenty
five L aliquots of test solution or only nediumw th DVSO (control) were

added;§o _each wep). %g‘&:ﬁ&i‘f‘ were incubated for 30 mn., at 37 C. LPS

(Sigma, St. 5 Louis, added to the wells at a final concentration of
0.5 .tg/n, and TeldnpuntieftmmandiNxptesémmwandetarttinéd byradpedfidtrappingt he end of

t he i ncubat| period, cultuyr supernatants were col |l ected and t he anmount
of TNF-a pr 'Eggﬁ?s%@%?”é’raﬁpm'ﬁégﬁlf%“ (20N HT and ZTNF-Hs4) described
in Reimund, J. M., et al. GUT. Vol. 39(5), 684-689 (1996).

15 Polystyrene 96-well plates were coated with 50 pl per well of antibody 2TNF-

H12in PBS (10 pg/mL) and incubated in a humidified chamber at 4 °C overnight.
The plates were washed with PBS and then blocked with 5% nonfat-dry milk in PBS
for 1 hour at room temperature and washed with 0.1% BSA (bovine serum albumin)

in PBS.
20
TNF standards were prepared from a stock solution of human recombinant
TNF-o (R&D Systems, Minneapolis, MN). The concentration of the standards in the
assay began at 10 ng/mL followed by 6 halflog serial dilutions.
25 Twenty five pL aliquots of the above culture supernatants or TNF standards

or only medium (control) were mixed with 25 pL aliquots of biotinylated

monoclonal antibody 2TNF-H34 (2 ug/mL in PBS containing 0.1% BSA) and then
added to each well. The samples were incubated for 2 hr at room temperature with
gentle shaking and then washed 3 times with 0.1% BSA in PBS. 50 pl of peroxidase-

30 streptavidin (Zymed, S. San Francisco, CA) solution containing 0.416 pg/mL of




an ELI SA assay as described below. 10 (b) ELI SA Assay: The anmount of human
TNF-a present was determ ned by a specific trapping ELI SA assay usi ng tvvo
anti-TNF-a_ant.i 90 ies (2TNF-H12 and 2TNF- H34) described ﬁﬁ,‘ﬁrﬁ

et al. (%‘12 9(5), 684-689 (1996). 15 Pol ystyrene 96 wel at es V\ere
coat ed vvrth 50 pl per well of antibody 2TNF- H12 in PBS (10 pg/ rr1_) and

incubated in a humdified chanber at 4 @8overnight. The plates were washed
with PBS and then bl ocked with 5% nonfat-dry m'Ik in PBS for 1 hour at

room t enper at 5 mﬁl in PBS.

20 TNF standagé@mﬁv\%?s W@P@%@#&ﬁ'@ s?ﬁ%k so ut i oe% r}?}’gﬁg ré?:sonbr nant

TNF-a (R&D Sy wewimcubitedfosap edditional/\pr at Toam temperatitte apd Byen yrshedd iBeandar ds i n

the assay b t 25
Vo Fh A g apec i bl iyt ot o

Twenty five L of "tThe r TNF standar ds
or only nedi uphéaylnt-diztninerd®.03i% bylrogenipe2sidp in &2Mpitoatebuffer pHE5) Wes at ed

| onal BSAbmand th
Rded 1 05 each MGy e el St éiﬁ’%%%%ﬁ%%&%‘%'ﬂmﬁ‘? o Fenper at ur e
with gentle mmeaﬁanehéw%@ﬁm@dmﬁéshwﬁemeﬂm at40PBs. 50 | of

per oxi dase 30 \%

cont ai ni ng 0. ﬁ%@%ﬁ:ﬁ‘f&sﬂ k%g% ﬁg&}%e’ﬁ%%%%#ﬁi eﬁ‘ﬁ%m %kaﬁ&iaﬁﬁg e

per oxi dase- st ropmahdmeityrat&ﬁdmﬁtqw@@ﬁenwﬂmssms added to each well. The
sanples were incubated for an additional 1 hr at room tenperature and then
washed 4 times with 0.1%BSA in PBS. Fifty nm?phenyl enedi,am ne

sol uti od0(1 g/nL dl‘hedr?edyrl%‘@%diegrq#rah@e&w&eeﬁﬁg’ PO GErPHaRoxi de in 0. 2M
citrate buffer gggg e sanples were

i ncubated in tc% “E‘)gr i%gn Qd&&oﬁ‘a@%%@’%%ﬁ@%{%{e Optical density of
the sanple and the reference were read at 450 nm and 650 nm respectively.
TNF-a levels were determned froma gr%@gllgti ng the

15 This example illustrates an in vivo assay to evaluate the inhibition of LPS-

induced TNF-0¢ production in mice (or rats).

The ability of the compounds of this invention to inhibit the TNF-0. release,
in vivo, was determined using 2 minor modification of the methods described in
20 described in Zanetti, et. al., . Immunol., 148:1890 (1992) and Sekut, et. al, J. Lab.
Clin. Med., 124:813 (1994).

Female BALB/c mice weighing 18-21 grams { Charles River, Hollister, CA)
were acclimated for one week. Groups containing 8 mice each were dosed orally
25 either with the test compounds suspended or dissolved in an aqueous vehicle
containing 0.9% sodium chloride, 0.5% sodium carboxymethyl-cellulose, 0.4%
polysorbate 80, 0.9% benzyl alcohol (CMC vehicle) or only vehicle (control group).
After 30 min., the mice were injected intraperitoneally with 20 pg of LPS (Sigma, St.
Louis, MO). After 1.5 h, the mice were sacrificed by CO5 inhalation and blood was

30 harvested by cardiocentesis. Blood was clarified by centrifugation at 15,600 X g for 5
min., and sera were transferred to clean tubes and frozen at -20°C until analyzed for



optical density at 450 nmto the concentration used. 10 The I C50 val ue was
defined as the concentration of the test conpound corresponding to

hal f - maxiwaé1/29&ducti on i n 450 nm absor bance. Exanpl e 1®ckEpidriedrexanpl e
illustrates an in viva assay to evaluate the inhibition of LPS- induced
TNT-cc production in mce (or rats). The ability of the conpounds of this
invention to inhibit the TNF-a rel ease4? in vivo, was deternined usi ng a

m nor nodi fication of the nethods described in 20 described in Zanetti, et
aL, J | mmnmranﬁnms@ess@%&buﬁem&akﬂénal Tamadillo, CA) folloing thehn.  Med. ,

124: 813 (19%&%‘ufaFen'aJ e BALOEBC m ce wei ghing 18-21 grans ((gnarl es River,

Hol | i ster fIBFE S RELPSYrat ed for one week. Groups containing 8 mice each
were dosed orally 25 either with the test conpounds suspended or dissol ved

in an aqueous vghi c i n 9% odi U chI or i 5% so |um
car boxynet hyl - clg unldersgx’%éﬁg‘ eg%'f‘g}go }Sngé‘?'ng?Fm&F Fol
vehicl®) or ﬂblnﬂrsllvvempomopbmdemeﬁCMMbraﬁngasm Ht ltergofc e Were

15%h, the SIRgaeeR e“”?’ée‘@‘%%%%fﬁf it anﬁm‘séﬁmﬁts e

har vest ed b3ntRHeyofHhisapplica Scﬂa%Oféh%ﬁBPﬁndﬁdbens;ent ri fugation at
15,600 X g for 5 mn., and sera were transferred to clean tubes and frozen
at -20C until analyzed for WO 01/29041 PCT/EPO0O/ 10077 49 TNF-a by ELI SA
assay (Biosource International, Canmarillo, CA) follow ng the

manuf acturer's protocol. It is understood that the exanples and enbodi nents
described herein are for 5 illustrative purposes only and that various
nodi fications or changes in light thereof w Il be suggested to persons

skilled in the art and are to be included within the spirit and purview of
this application and scope of the appended clains. WO 01/29041 * CL MS *
PCT/ EPOCQ 10077 - 50




Claims 1. A conpound e group of compounds represented by
formula |: i (R2)n m mmﬂn 5 wherein the subscript nis an
i nt eger c1$ mogen al kyl, al kenyl,

alkylcarbonff cycloalkyl cycloalkenyl, cycloalkylalkf%bﬁﬁ%ﬁ&mﬂ7

cycl oal kyl al kenyl , cycIoaIkyIaIkynyI and aral kyl; 10 each RZ is

| ndependent |y selected fromthe group cemsisting of alkyl, halo,

het er oal kyl and vinyl; and R3 is heteroal kyl, heteroal kenyl, heteroal kynyl,
het er oal kyl carbonyl, heterosubstituted cycl oal kyl, heterosubstituted
cycl oal kyl al kyl , heterosubstltuted cg& g IkyIaIkenyI het er osubsti t ut ed
cycl oal kyl al kynyl , 15 heteroal kyl sub ed cycloalkyl, het erocycl yl ,

het er ocycl yl al kyl, aryl het eroal kyl, het eroaryl het eroal kyl

- (al kyl ene) - C( O) R3A céripound (séledted frsh Higlgedif)of Cohddinads rep ma{t&llﬂ'ﬁﬁﬂulhs al kyl ,
hal oal kyl , hydroxy, al koxy, am no, nDnsubstltuted am no, 20 disubstituted

am no, cydoal’kyl, cycloal kyl al kyl, aryl, aral kyl, heteroaryl, and
het er oar al kyl ; and t hei r pharnaceutlcal cceptable salts. 2. A conpound
in accordance with claim1l1, wherein R ﬁq selected 25 fromthe
group consi sting of hydrogen, , al’kynyl, al kyl carbonyl ,
cycl oal kyl, cycl oal kyl al kyl ycI aI Ialkenyl cycloalkylalkynyl and
araik)l. i 11111111111111 CLMS
®
5
wherein

the snbscript n is an integer of from 0 to 3;
R! is hydrogen, alkyl, alkenyl, alkynyl, alkylcarbonyl, cycloalkyl, cycloalkenyl,
cycloalkylalkyl, cycloalkylalkenyl, cycloalkylalkynyl and aralkyl;
10 each R? is independently selected from the group consisting of alkyl, halo,
heteroalkyl and vinyl; and
R’ is heteroalkyl, heteroalkenyl, heteroalkynyl, heteroalkylcarbonyl,
bheterosubstituted cycloalkyl, heterosubstituted cycloalkylalkyl,
heterosubstituted cycloalkylalkenyl, heterosubstituted cycloatkylalkynyl,
15 heteroalkylsubstituted cycloalkyl, heterocyclyl, heterocyclylalkyl,
arylheteroalkyl, heteroarylheteroalkyl, - (alkylene)-C(O)R* and
-(heteroalkylene)-C(O)R*;
wherein
R®! is alkyl, haloalkyl, hydroxy, alkoxy, amino, monsubstituted amino,
20 disubstituted amino, cycloalkyl, cycloalkylalkyl, aryl, aralkyl, heteroaryl,
and heteroaralkyl;
and their pharmaceutically acceptable salts.

2. A compound in accordance with claim 1, wherein R’ is 2 member selected
25 from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, alkylcarbonyl,
cycloalkyl, cycloalkylalkyl, cycloalkylalkenyl, cycloalkylalkynyt and aralkyl.



WO 01/ 29041 PCT/ EPOOLIIHmmHL“uuumumcorrpound in accordance with claim 1,
wherein R is a nenb the group consisting of hydrogen,

al kyl', cyfd qabday! and "ar &l k! . . A conpound i n accor cdarmErosiodd cl ai m 3,
wherein R is alkyl. 5. A corrpound i n accordance with claim3, wherein R
I's cycloalkyl. 5 6. A conpound in accordance with claim1, wherein n is an
integer of from1 to 2, and each R2 i ®!i ndependently sel ect ed fromthe
group consisting of halo and alkyl. 7. A conpound in accordance. wth

claim®6, whereis, Mcdxﬁp@ﬁxdhﬂh&@@dlan@éwfﬂidﬂmﬂl twhereth R4sa member sRcted
| ndependent |y a haI 0 oun o th claim?7, wherein
-(R2)" repr "% %ngofgyzgg ﬂ'}%}g’lcga %Byl%?%%r%pwund I n accordance
| .

with claim1l, vvherel n R3 i s heteroal k 10. A conpound in accordance wth
claim1, wherei # ARgompoundtinacwoydange witk glaim 3, wherem RGaalbYind i n accor dance
withclaim?, wherein R is alkyl or cycloalkyl, R2is halo, R3 is

het er oal kyl and s5na kSmpowid i8 accb2dahle with EIQIFR Whereid R 66 eflodigice with claim 7,
vvherein R is alkyl or cycloalkyl, R2is halo R3 is heterocyclyl and n is

1 or 13. Ac ound i accor | | kyl or
cycl odl?y R2 :grsmha B, &lafneros\tlj\%alp’f nm%ﬁx&? epoil:ﬁdmﬁltq;1 1 or 2.
14. A conpolaend mlaRcmmdb:pqslemﬂHclecleéfrnmlthe amep e¢mlsnng1>shalos@§ra&%| , R is
hal o 20 andnislor2. 15. A conpound according to claim1l selected fromthe
group consisti ng REom ound in accordance with claim 6, wherein n is an integer of from 1 to

3-(2-chl oro - et hoxycar.bo Irret hyl - 7-i sopr opyl am no- 3, 4- di hydr o-
pyri mi do[ 4, ‘B?Fg‘ FHPE% Egi"

3-(2-chl oro- phenyl) 1- car boxynet hyl - 7-i sopr opyl am no- 3, 4- di hydro- pyrimdo
[4 5-d] pyrim d|8nA201(xfzom¢mraeqorcﬂanlceMthtlmmZ,Mhhlreiri-t(R )ampaqmmdmgml * C

M's RCT/ EROLAGTT

9. A compound in accordance with claim 1, wherein R’ is heteroalkyl.

10. A compound in accordance with claim 1, wherein R® is heterocyclylalkyl.

11. A compound in accordance with claim 7, wherein R' is alkyl or cycloalkyl,
R? is halo, R® is heteroalkyl and nis 1 or 2.

15 12. A compound in accordance with claim 7, wherein R' is alkyl or cycloalkyl,
R?is halo, R? is heterocyclyl and nis 1 or 2.

13. A compound in accordance with claim 7, wherein R! is alkyl or cycloalkyl,
R? is halo, R? is heterosubstituted cycloalkyl and n is 1 or 2.

14. A compound in accordance with claim 1, wherein R} is isopropyl, R? is halo
20 andnis 1 or 2.

15. A compound according to claim 1 selected from the group consisting of
3-(2-chloro-phenyl)-1-ethoxycarbonylmethyl-7-isopropylamino-3,4-dihydro-
pyrimido[4,5-d]pyrimidin-2(1H)-one,
25 3-(2-chloro-phenyl)-1-carboxymethyl-7-isopropylamino-3,4-dihydro-
pyrimido[4,5-d]pyrimidin-2(1H)-one,



52 3-(2-chloro- phen;’qm‘mﬂm “l““] hyl ) - 7-i sopr opyl am no- 3, 4- di hydr o-
pyrim do [4 5-d) pyri
3-(2-chlo )-7- |*soprolpyl"arﬁ| nd- 1- ( 2- met hyl sul f on)dcatdrydnes?d, 4-

di hydr o- pyr| mdo [4 5-d] pyrimdin-2 (1H) one, 5
3-(2-cbl oro-phenyl)-1-(2- hydroxyet hyl )-7-i sopropyl am no- 3, 4- di hydr o-
pyrimdo [4,5-d] pyrimdin-2(1H) - one, § (2-chl orophenyl ) - 1-
[ (2S) -2, 3-di hydr oxyet hyl ]-7-i sopropyl am no- 3, 4-
di hydr o- pyri m do[34{25elﬁlz}rp5phéﬁﬂ)di-m&é&lb&yeﬂi?ﬁﬂéisapxbgylﬁbinarmbﬁ?&ﬂo) -1-
2R) - 2, 3-di [ hwl 1= 754 S pylam no-3,4 1
EZII( hydr o- pyri 2?’%’5‘%3@}55‘}38%}?}"%’5?@@(’% -one, and
7-i sopr opyl ani no-33R2¢dlarbipbemybRZisgprpplariitiopi- (Pemetdiylsglfonglethyl) 13,43, 4- di hydr o-
pyri m do- [ 4, 54f 9’)&%&3%&4‘5 ?%cﬁﬂ% the pharmaceutical Iy acceptable

salts thereof 1 epar ation of a conpound of claim1,
said method 15 Gobpmicspmeny )alr(%h)@mv YR 7despperyianiog-3fodibidrer 11 j a (R2)n
N N[ L~N NQyrigddd[l)s)d]pyiieidai-®18)-ofe and R3 have the neanings provided in

opti onai 1y i1 pr orectioPhea i (G ey B s r GUBa 04 an o no. of
formula |11 Riihpdrd-pftimido{4, 5 Ppyeitoidil2(1Hsodene nmeani ng provided in claim1,
3-(2-chlorophenyl)-1-[(2R)-2,3-dihydroxyethyt]-7-isopropylamino-3,4-
10 dihydro-pyrimido[4,5-d}pyrimidin-2(1H)-one, and
7-isopropylamino-3-(2-chlorophenyl)-1-(2-piperidinyl-ethyl)-3,4-dihydro-
pyrimido-{4,5-d]pyrimidin-2(1H}-one;
and the pharmaceutically acceptable salts thereof,

16. A method for the preparation of a compound of claim 1, said method
15 comprising:
(a) treating a compound of formula II

5 (R%),
N _*

R® ()

wherein n, R? and R’ have the meanings provided in claim 1,
20 with the proviso that any interfering reactive group present is optionally in protected
form, and L is a leaving group,
with an amine of formula I}
R'-NH; (1)
wherein R’ has the meaning provided in claim 1,
25 with the proviso that any interfering reactive group present is optionally in protected
form, and where required, deprotecting the protected reactive group present in the
reaction product, and optionally converting a compound of formula into a
pharmaceutically acceptable salt.



25 with the proviso [ ring reactive group present is
optionally in prot eHlm "mmmlmﬁmmﬂere requi red, deprotecting the

pr ot ect edve egvbdive group predent ih the reaction prodRaI/ERAGEIOTPt i onal |y
converting a conpound of formula | into a ‘pharnaceutically acceptable
salt. 11111112112121112121211212 111111 WO 01/29041 C L M S PCT/ &P00/ 10077

53 17. A pharnmaceutical conposition éarrpri sing a conpound according to any
one of clainms 1-15, or a pharnmaceutically acceptable salt thereof, and a
conpati bl e phar.feplenmeeaticat eampasition t8mprisinpapeprind accordingity any any one of
claims 1-1 e : ccording to
any one of %gFgfcrlréﬁg-l?é’?’o%ﬁﬁég&ggﬁdgﬁ}ﬁ%e apeﬂgta%téﬂeg?ééﬁtggi%ﬁﬁ ‘rrl]%l?r eat ment or
pr ophyl axi $hamageyal Gaeifrat ed di sorder. 20. A conpound according to any one
of clainms 1-15 for use in the treatnent or prophylaxis of arthritis,
Crohns di sease 8.4 édniptung aboydihg t)ang 6AESS chlds 1-15 £ pbg Blaakietapehfic di st ress
syndronme and chroni c obstructive pul nonary di sease. 21. The use of a
conpognd ad®ding to any one of clains 1-15 in the treatnent or

prophyl axis of a p38 nedi ated disorder, especially in the treatnment or
prophyl axi s of 184 ermpaund agopdingtoding eneef claims 113 for asersadherapentit one adul t
respirat or Yage i He@Reatnfoh 0 6F HOPhyRE of poRinedinRd Histidtd. ve pul nonary di sease.

15 22. A process for the preparation of a pharnaceutical preparation

conprising bripgi ng one .or re _conpounds.according .t n ne of clains
1715, or '8 sal PO o koot TRy iR £T5 o i b Tug R R |
t her apeut i calpkgphylakis abirthrigisiGrohmodisehsat ioritable hawve syrdadmeathltrespinatory on f or m

together w ki, |s§8&%ﬁ}ei£h&£nﬁr°?&§‘ﬁgﬁémf? aq;a;s&g%e 20 23. The use of a

conpound accor g to any one o 15°1nt preparation of a

har maceuti cal conpositjon for the treatment or. prophyl.axis of
P 21.'Ir:ﬂ)euseo a compoun accordgng to any one of clgxmsq-lyg inthe

treatment or prophylaxis of a p38 mediated disorder, especially in the treatment or
prophylaxis of arthritis, Crohns disease, irritable bowel syndrome adult respiratory
distress syndrome and chronic obstructive pulmonary disease.
15
22. A process for the preparation of a pharmaceutical preparation comprising
bringing one or more compounds according to any one of claims 1-15, or a salt
thereof, and, if desired, one or more other therapeutically valuable substance into a
galenical administration form together with a compatible pharmaceutical carrier.
20

23. The use of a compound according to any one of claims 1-15 in the
preparation of a pharmaceutical composition for the treatment or prophylaxis of
arthritis, Crohns disease, irritable bowel syndrome adult respiratory distress
syndrome and chronic obstructive pulmonary disease.

25
24. A compound according to claim 1 whenever prepared according to a

process according to claim 16.



arthritis,;: Crohns di sg; 4l i I owel syndrome adult respiratory
di stress syndrone anﬁiﬁ@mmﬂuﬁggiﬂuﬁtl ve pul nonary di sease. 25 24. A
conpound acw®éidbRg to ver prepared accordi NnecCwEPONI00PT OCESS
according to claim16. i:i[ ~ ~~ ~ ~ 1111 11 ~ ~~ WD 01/29041 c

PCTi EPOO/ 10077 54 25. The inventi on substantially as hereinbefore
desc' bed, especially with references t&4the new conpounds, processes,
pharmaceuti cal preparations and uses thereof

25. The invention substantially as hereinbefore desétibed, especially with
references to the new compounds, processes, pharmaceutical preparations and uses
thereof.
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