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6-Substituted Pyrido-Pyrimidines

The present invention relates to pyridopyrimidines and derivatives thereof.

In particular, the present invention provides 2,6-disubstituted 7-oxo-pyrido[2,3-

d]pyrimidines, a process for their manufacture, pharmaceutical preparations

comprising the same, and methods for using the same.

Mitogen-activated protein kinases (MAP) is a family of proline-directed
serine/threonine kinases that activate their substrates by dual phosphorylation.

The kinases are activated by a variety of signals including nutritional and osmotic

. stress, UV light, growth factors, endotoxin and inflammatory cytokines. One

group of MAP kinases is the p38 kinase group that includes various isoforms
(e.g., p38a, p39P, p38y and p383). The p38 kinases are responsible for
phosphorylating and activating transcription factors as well as other kinases, and
are activated by physical and chemical stress, pro-inflammatory cytokines and

bacterial lipopolysaccharide.

More importantly, the products of the p38 phosphorylation have been
shown 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-o 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 rheumatoid arthritis. More recently, inhibition of TNF
production has been shown to have broad application in the treatment of

inflammation, inflammatory bowel disease, multiple sclerosis and asthma.

t he
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dlpyrimdines , a process for their manufacture, phar ITB.CEUtI culg

preparations conprising the sane, and nethods for using the sane.

M t ogen- agtg ssRised4 protei n ki nases (MAP) is a famly of prddmmerodiotweted 10
serine/threonine kinases that activate their substrates by dual

phosphoryl ati on. The ki nases are activated by a variety of signals
including nutritional and osnotic stress, WIlight, growh factors,

endot oxi n and i nflammatory cytokines. Ong group of MAP kinases is the p38
ki nase group that includes various isofornms (e.g., p38cc, p390, p38y and
p388). The p38 ki nases are responsi ble for 15 phosphoryl ati ng and
activating transehyhhlofofideh fhsickdf WraPiirdliBRL, AT, idflibnzar e
activated by physicCa and stress, pro-inflammatory cytokines and
bacteri al Ilvmgahdhs@eghﬁns;ddudmdgﬁerpemmplamiws typhé (Pl herpes t he p38
phosphoryl ati on have been 2 own to nediat C :
i nf | ammat or;?lfélg)?’b)@ﬂ"ﬂﬁeté’?e fzr@gyd?)n@"qﬂlég ‘Gmsl(i:l\%{} %&é%oé%ﬁy{g}ésnase 2. Each
of these cy Bgﬁ‘_q}@z 5| BUIRIOLE, Hinsedfeepasstvidis® and

condi ti ons. or ‘e arfptb?lf E%agﬁg cytvg?(lls ne prl(%uced primarily by
activag ed NgHEGYT)E human hempesvinub-SJEEIV-8), psendosahies andshinotraghedfin. at ed
production has been inplicated as playing a causative role in the 25
pat hogenesi LmMong PRETRTat oi d arthritis. Mre recent| y, inhibition of TNF
production has been shown to have broad application in the treatnent of

inflammation, inflammtory bowel disease, nultiple sc|erosi s and asthma. 12
August 2005 WO oszrﬁmﬂeLﬂ@pﬁﬂ@@dﬁﬂmvﬂwmmwa%m%a 3%HIdCat ed in

viral infectjons, such as za_ v d i ncl udi ng
her pes si nplP SGF?E%“P%%P‘:I i‘jg“’ E?SB%“SCE it ‘ﬁﬂﬁrﬂéﬁﬁﬁg&t%ﬁ% (HSV-2),
cytonﬁgal 0V|fé%§aﬁ%¢udﬁ65’flb§ﬁéfe§0@g§ﬁer virus (VZV), Epstein-Barr virus,
human  her pes virus-6 6), human herpesvirus-7 (HHV-7), human

her pesvi rus-8 (HH\/- 8) pseudorabl es and rhinotracheitis, anong others.

simlarly, 1L-1 18 Rlo8H C,Eflqe 1n¥olagmentaotf%§8 TROBCH iEp1RAEA lﬁp&;&@hages and
B Alzheimer’s disease, osteoarthritis, lung injury, septic shock, angiogenesis,
.dermatitis, psoriasis and atopic dermatitis (see e.g. J. Exp. Opin. Ther. Patents,

15 (2000) 10(1)).

The inhibition of these cytokines by in_hibition of the p38 kinase is of

benefit in controlling, reducing and alleviating many of these disease states.

20 Certain 6-aryl-pyrido[2,3-d]pyrimidin-7-ones, -7-imines and —7-thiones
are disclosed as inhibitdrs of protein tyrosine kinase mediated cellular
| proliferation in WO 96/34867. Other 6-aryl-pyrido[2,3-djpyrimidines and
naphthyridines are also disclosed as inhibitors of tyrosine kinase in
WO 96/15128. 6-alkyl-pyrido]2,3-d]pyrimidin-7-ones are disclosed as inhibito§
25 of cyclin-dependent kinases in WO 98/33798. Certain 4-amino-
'pjm'dopyrimidines are disclosed as inhibitors of dihydrofolate reductase in EP O
278 686A1.

One aspect of the present invention provides compounds represented by

30 Formula I and II (summary of the invention):
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pl ays ‘a role in many pat hophysi ol ogi cal responses including rheunatold

arthritis, 10 fever and reduction of bone resorption. Additionally, the

i nvol venamo tef64388 has been inplicated in stroke, Al zhei FeT/EBOMIIIBASE,
osteoarthritis, lung injury, septic shock, angiogenesis, dermatitis,
psoriasis and atopic dermatitis (see e.g. J. Exp. Opin. Ther. Patents, 15
(2000) 10(1)). The inhibition of these cytokines by inhibition of the p38
ki nase is of benefit in controlling, reslucing and alleviating many of

t hese di sease states. 20 Certain 6-aryl-pyrido[2,3-d]pyrimdin-7-ones,
-7-imnes and -7-thiones are disclosed as inhibitors of protein .tyrosine
. kinase nediated cellular proliferation in V@396/34867. O her

6-aryl - pyrido[ 2, 3-dlpyhnti di nes and A Figities are al so disclosed as
i nhi bitors of tyrosine kinase,in ¥%i

: 96115128.6-alkyI-pyrido[2,3¢33bwv' +gif N>10Neg are disclosed as inhibitors
25 of cyclin-dependent kinases in WO 98/ 33798. Certain 4-am no pyridopyr

m di nes are di sclosed as inhibitors of dRhydrofoIate reductase in EP 0 278
686A 1. One aspect of the present ipygpiih®n provides conpounds represented
by 30 Formula | and Il (summary of the invention): 12 August 2005 WO
02/064594 3 Formula I R 1"I 5 W2f' "Nf ' NRSRO Fornula Il or
pharmaceutically acceptable salts thereof, .¥$erein: PCT/ PP02/ 01106

ZisNorCH, Wis NR2, N X s
I
R! AN
“WJ\Z N~ SNRR’

5 Fonnulﬁ II
or pharmaceutically acceptable salts thereof,
" wherein:

Zis N or CH;

W is NR%;

10 X" is O, NR* (where R is hydrogen or alkyl), S, or CR’R® (where

- R® and R® are independently hydrogen or alky}) or C=0O;

X?is O or NR;

Ar' is aryl or heteroaryl;

R? s hydrogen, alkyl, acyl, alkoxycarbonyl, aryloxycarbonyl,

15 “heteroalkylcarbonyl, heteroalkyloxycarbonyl or -R?.R% where R* is alkylene or
~C(=0)- and R? is alkyl or alkoxy;

R! is hydrogen, alkyl, haloalkyl, aryl, aralkyl, heteroaryl,
heteroaralkyl, cycloalkyl, cycloalkylalkyl, heteroalkylsubstituted cycloalkyl,
heterosubstituted cycloalkyl, heteroalkyl, cyanoaikyl, heterocyclyl,'

20 heterocyclylalkyl, R'>-S0,-heterocycloamino (where R' is haloalkyl, aryl,
aralkyl, heteroaryl or heteroaralkyl), ~Y'-C(O)-Y? -R'! (where Y' and Y are
independently either absent or an alkylene group and R!! is hydrogen, alkyl,
haloalkyl, hydroxy, alkoxy, amino, monoalkylamino or dialkylamino),
(heterocyclyh){cycloalkyl)alky! or (heterocyclyl)(heteroaryDalkyl; .




iO X is g“" @% %%qhere R4 is hydrogen or alkyl), S, or CRS%I}U\%HSétrzgosRS and
[ [ y yl),
Ppéritrd

R6 are inde |y hydrogen or alkyl) or C=O X2 is 0 or NR7; Ar' is aryl
or heteroaryl; R2 is hydrogen, alkyl, acyl, alkoxycarbonyl,

aryl oxycar bonyl, .15 heteroal kyl carbonyl, heteroal kyl oxycarbonyl or R21-R22
where R21 is alkylene or --C(=0- and Rg2 is alkyl or alkoxy; R is

hydr ogen, al kyl, hal oal kyl, aryl, aral kyl, heteroaryl, heteroaralkyl
cycl oal kyl, cycl oal kyl al kyl , heteroalkylsubstltuted cycloalkyl

" heterosubstituted cycl IkyI het ya het er lyl, 20
heterocycl yl al kyl, RIR sebydlﬁé% g’éﬂkﬁﬁ am%ﬁa?@é Fﬁhﬁ?%‘/; kyl, aryl,
aral kyl, hetgy heté}%algﬁ,[@ﬁ’aﬂ@ﬁﬂﬁk}qﬁ(}{eng—(:(@)gfwgvht% Rfl\&@ﬁjr&o%/en and Y2 are

|ndependently el'ther a or an’ a ene group and R ' is” hydrogen,
al kyl ,  hal aditytyHydrdmyd akdsoyy, mk@mnMylmnmndmﬂWamMﬂodhm%yl ani no),

ot O oL ekt mel o B Sy el st sy ) o 2

~cycl oal kyl al Wyé(o)% R?()@;QNR”hRWOR"kanH,R3ﬁﬁf@h§@ehﬂénﬂ}qmmﬁbhiﬁt|

al kyl ene- C(O) I's hydrogen dr ox al koxy, am no,
- nonoal kyl amaliql,canddl isl‘twﬂmmcﬂkylawdﬂﬁlk)dmwloaglfﬂ%lkﬁls thﬁ@allﬁYll 8 kyl ani no or
NR32- Y3- R33 C(ONR34, S(0O)2 or S(O) 2NR3s;

wh
R32, R34 anﬁgﬁggﬁlgrsé}g?nﬁ‘ﬁ%‘b%%hw%%drogen or alkyl:; and R33 is hydrogen,

al _k,yI cycl oal kyl, cy® e (I,@lnlgylalkyp%qr oal kyl or opti onal |y substituted
phenyl )or acyl; R7 IS h g en or alkyl; and R8 and R9 are independently

hydrogen, al kyl, aryl R andaR gie indeppodesslyydrogepcallyl, Rplardil, het er oal kyl |

T S AR
al Kyl a eréRY & Oary], afdl¥yl g afe er rorm

~CeRezRes | mﬁoiy%r%ﬂoﬁéor%-%?ﬁgg ngr?f{]aﬁgilﬁ?%l(alkﬂ)mno) orR® '

and R® together form =CR¥R® (where R* and R® are independently hydrogen,

alkyl, cycloalkyl, cycloalkylalkyl or optionally substituted phenyl).

Another aspect of the present invention provides a compound of formula I or i’

Xl
OO
10 |
‘ 2
WJ\Z N7 x?
1‘23

i FormulaT’
1
N XY X"”Arl
0 ]
=
W/l\z NRR®
Formula H”

- wherein:
Zis Nor CH;
Wis S, S(0), S(O); or O;
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al kyl , cycl oal kyl, cycl oal kyl al kyl or optionally substitut e%i uﬁ%Sny

Anot her aspect of the present invention provides a conpound of forrrul al’
or Il Formula I" N 11 R OWZ ~N- -"NRSRO Formula Il" wherein: Zis
Nor CH. Wis S, S(O, S(O2 or O 1#3August 2005 4a X is 0, NR4 (where R4
I s hydrogen or alkyl), S, or CRSRS (where R5 and R6 are independently
hydrogen or alkyl) or C=O X2 is Oor NR7; Ar' is aryl or heteroaryl; R 1is

al kyl, aryl, aralkyl,_ ¢ycloal or _gycl oal kyl al k et her form
a l Ieav: Egl grﬁup or h%/ﬁr 5y Nﬁé&ﬂ?ﬁd%@%@ﬁﬁ%&bﬁ I (éf}%l( ?.?k I
cycl oal ky ahé’] roal ky cyanoal ky
al kyl ene- PF%IX ﬂ\%@éﬁe@ s ‘}"\yn ro hydroxy, al koxy, am no,

nonoal kyl am no or di athI(aﬂirNiR) am no m)noal kyI am' no, dial kyl am no or

NR32 Y3-R33 (where Y3 i -- acr% - C(ONR34, S(O,, or S(O) 2NR35;
R32, R34 and R35 are %d%ﬁ@h&é ‘?‘9 drogen or alkyl; and R33 is hydrogen,

al kyI cycl oal kyl , cygile el 5Bk B c@dloalR 1@ RY*wubsti t ut ed
phenyl) or acyl; R7 |y1§ Ef/%‘lﬁé Q#ror a?ky’% an)g R8?‘2nd are i ndependently

hydrogen, abjather farmy b Jeavirg gphp or h);d:b)lqal kyl, cycl oal kyl al kyl, heteroal kyl,
ol R b B S w1151
| haloalkyl, heteroalkyl, cyanoalkyl, alkylene-C(0)-R* (where R*! is hydrogen,
alkyl, hydroxy, alkoxy, amino, monoalkylamino or dialkylamino), amino,
monoalkylamino, dialkylamino or NR*:-Y>-R* (where Y* is -C(0), -C(0)O-, -
C(O)NR*, S(O),, or S(0).NR*; R¥, R* and R® are independently hydrogen or
alkyl; and R* is hydrogen, é]kyl, cyeloalkyl, cycloalkylalkyl, heteroalkyl or
optionally substituted phenyl) or acyl;
| R” is hydrogen or alkyl; and
R® and R? are independendly hydrogen, alkyl, aryl, aralkyl,
cycloatkyl, cycloalkylalkyl, heteroalkyl, alkylsuifonyl, arylsulfonyl, -C(0)-R¥
(where R¥is alky), aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl, alkoxy,
aryloxy, amino, mono- and di-alkylamino, a{ylanﬁno or ary¥(alkyl)amino) or R®
and R® together form =CR®R® (where R¥ and R® are independently hydrogen,
alkyl, cyéloalkyl, cycloalkylalkyl or optionally substituted phenyl).

Yet another aspect of the present invention provides a pharmaceutical

forraulation comprising a compound of Formula I or 11 and a pharmaceuticaily

‘acceptable carrier, diluent, or excipient therefor.
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aryl oxy, am no, nono- and di-al kyl am no, arylam no or aryl (al 9 ?anlno) or
R8 and RO together form =CR82R&3 (where R82 and R83 are independently
hydrogen, al kyl, cycloal kyl, cycl oal kylal kyl or optionally substituted
phenyl ). Yet another aspect of the preséent invention provides a

pharmaceutical fornulation conprising a conpound of Formula | or Il and a
pharmaceutically acceptable carrier, diluent, or excipient therefor. 12
August 2005 4b Still another aspect of the present invention provides a

process for preparing a sulfide conmpound of the fornula: wherein:

Zi sNor CH,  Kiilli smother Mpect Whelieepfdenit Snnfioa geeviass alptydess 69, prepteg 4 where RS
and R6 are independently hydrogen or alkyl) or CGO X2 is G 5 Ar! is aryl
or het 8Hfds gempoynd;of thy ﬁ%}?ﬁ“}é'r aryl; R3 is hydrogen, alkyl, cycloal kyl,

cycl oal kyl al kyl, aryl, aral kyl, hal oal kyl, heteroal kyl, cyanoal kyl, acyl,
al kyl ene--,C(O-R' (where R' is hydrogen, alkyl, hydroxy, alkoxy, am no,

nmonoal kyl am no or dial kyl am no), 10.&g x‘mgnoalkylarrino, di al kyl am no or
NR32- Y3-R33 (where Y3 is --C(O, /Q{Hgiol -C(ONR34, S(O2 or S(O) 2NR35;
R32, R34 and R35 are independenfrv Y Eogéﬁ or al kyl; and R33 is hydrogen,
al kyl, cycloal kyl, cycloal kyl al kyl, hekeroal kyl or optionally substituted
phenyl); said ne{egigonprising the steps of. 15 contacting an al dehyde of
the formula: N cxo R~S~¥P 3.R
_ ZisNorCH;
X' is O, NR* (where R* is hydrogen or alkyl), S, CR°R® (where R
and R® are independently hydrogen or alkyl) or C=0; '
X% is O;
5 Ar' is aryl or heteroaryl;
R is alkyl or aryl;
R? is hydrogen, alkyl, cycloaikyl, cycloalkylalkyl, aryl, aralkyl,
haloalkyl, heteroalkyl, cyanoalkyl, acyl, alkylene—C(0)-R* (where R*' is
hydrogen, alkyl, hydroxy, alkoxy, amino, monoalkylamino or diaikylamino),
10 amino, monoalkylasmino, dialkylamino or NR¥-Y>-R* (where Y° is ~C(0), -
C(0)O-, -C(O)NR™, S(0); or S(O),NR*; R, R* and R are independently
hydrogen or alkyl; and R* is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl,
heteroalkyl or optionally substituted phenyl);
said method comprising the steps of:
15 contacting an aldehyde of the formula:
N/\ICHO
R%’sz NH

1
with an aryl compound of the formula:
o XX
“wherein |
20 . X*is-C(=0)-OR’ and R’ is alkyl,

" under conditions sufficient to produce said sulfide compound.
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with an aryl conmpound of the fornul a- A& 4x3 wherein 20 X3 ?sug 6)0?‘

and R is alkyl, wunder conditions sufficient to produce said sulfide
conmpound. 1 2 August 2005 4c Still yet another aspect of the present

i nvention provides a process of prepafitng a conpound of fornula | of the
first aspect, conprising the steps of. contacting a conpound of Fornula IV:
15 where Z, R3, XI, X2 and Are are as specified in the first aspect; and L
is aleaving group; 20 with an amne RRZNH with RI and R2 having the sane

meani ng as Rl d R2 i t he fi.rst b rdWifs SORBLL i acenent
condi tions St ﬁ?“;ﬁ Vé?‘,"“g%rtasgﬁcétoﬁé}?e %%%%gﬁﬁ\ée?ﬂ?ﬁgr pr essggné}g{:éns\k/g)rf\?#gn gggvi des .
a_use of pORRPHMmalh [bciinisbpaspect for the preparation of a .
medi cament Tor treating p38 nedi ated di sorders specifically wherein said

p38 nedi ated disorder is arthritis, Crohns disease, irritable bowel
syndrone, adamprisipgphe siepsof: di stress syndrone or chronic obstructive

pul mronary di sease, or sai dép38 nedi 8'[ ﬁg diéoz.?_er is Al zhei mer's di sease.
20 Conpounds of For mulCgRACURgd GOMBETY PHhEPT IR 0¥ enent i oned salts are

i nhi bist ors of protein kinases, and exhibit effective activity against p38
in vivo. They are also surprisingly selective against p38 kinase relative
to cyclin- dependent kinases and tyrosi KiRas ’\Tperefore, conpounds of
the present invention can be used foltheltredt merm™ of di seases nedi at ed
by the pro 25 inflammatory cytokines ch.hs T nd IL- 1. Thus, there may
be provided a nethod for treating 8 1&di aNed &i'seases or conditions in
which a therapeutically effective anmount of g3 Conpound of Formula | or Il
is admnistered to a patient in need of such treatnent. 12 August 2005

where Z, R?, X!, X* and Ar! are as specified in the first aspect; and
L is a leaving group;
20  with an amine R'R*NH with R1 and R2 having the same meaning as R' and R* in

the first aspect under nucleophilic displacement conditions

Still yet, yet another aspect of the present invention provides a use of a compound
of the first aspect for the preparation of a medicament for treating p38 mediated disorders
specifically wherein said p38 mediated disorder is arthritis, Crohns disease, irritable bowel
syndrome, adult respiratory distress syndrome or chronic obstructive pulmonary disease,

or said p38 mediated disorder is Alzheimer’s disease.

20 ‘ Compounds of Formula I and II and their aforementioned salts are
inhibitors of protein kinases, and exhibit effective activity against p38 in vivo.
They are also surprisingly selective against p38 kinase relative to cyclin-
dependent kinases and tyrosine kinases. Therefore, compounds of the present
* invention can be used for the treatment of diseases mediated by the pro-
25  inflammatory cytokines such as TNF and IL-1. Thus, there may be provided a method for
treating p38 mediated diseases or
conditions in which a therapeutically effective amount of a Compound of

Formula I or II is administered to a patient in need of such treatment.
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WO 02/ 064594 PCT/ EP02101106 5 An enbodi ment of the present invention may

provi de a B¢#5¥br preparing the conpounds described abQ$d/ER{g01106
intermedi ates of Formula |I' and I1" useful therefor. 5 N1 R W~Z~N-~-X
R3 Formula ' N " ~ ~, K' "Arl WZ~ N~ -~"NRBR9 Fornmula IIl" wherein:

10 ZisNorCH. Wis S, S(O, S(O2 or 0; X
or al kyl),

Is 0, NR4 (where R4 is hydrogen
S, or CR5R6 (where R5 and R6 %re I ndependent|y hydrogen or

alkyl) or GO X2 is Oor NR7; 15 Art is aryl or heteroaryl; R o is alkyl,
aryl, aral kyl, cycloal kyl or cycloal kyl al kyl, or RIOW together forma

‘| eavi ng gr QPedbodih@niOathe Pheskt iﬂyg{tﬂﬁ%a}ir Bld¥de a Eeeodafok Preparing the

cycl oal kyl al kyl, aryl, aralkyl, hal oal ky

, heteroal kyl, cyanoal kyl

al ky| epepomdsylesmibed abeseqninteimedigtds ofeormulpl aad Ky |usefisl tetstyr. al koxy,

“am no,

nonoal kyl am no or di al kyl am no), am no, nonoal kyl am no, di al kyl am no

or NR32-Y3-R33 (where Y3 is -C(O, C(OO, -C(ONR34, S(0)2, or S(O 2NR35;
R32, R34 and R35 are independently hydrogen or alkyl; and R33 is hydrogen,

al kyl ,

cycl oal kyl, cycl oal kyl al kyl, heteroal ky); or optionally substituted

phenyl) or acyl; 25 R7 is hydrogen ;¢ $ 12 August 2005

10

15

20

25

RrRY -
i i N 'C
[,
R
Formula T

N™ Ny
Rw I P -
\WJ\Z N SNRER®

Formula II”

Xl
- ~ Al’l

wherein:

ZisNorCH;

Wis S, S{0), S(0); or O;

X' is O, NR* (where R* is hydrogen or alkyl), S, or CR’R® (where
R? and R® are independently hydrogen or alkyl) or C=0;

X?is O or NR;

Ar' is aryl or heteroaryl;

R s alkyl, aryl, aralkyl, cycloalkyl or cycloalkylalkyl, or R'W

together form a leaving group or hydroxy;

R® is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl,
haloalkyl, heteroalkyl, cyanoalkyl, alkylene-C(Q)-R>' (where R' is hydrogen,
alkyl, hydroxy, alkoxy, amino, monoalkylamino or dialkylamino), amino,
monoalkylamino, dialkylamino or NR*-Y>-R® (where Y? is -C(0), -C(0)O-,
-C(O)NR*, S(0),, or S(0):NR*; R*Z, R* and R* are independently hydrogen or
alkyl; and R is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl or '
optionally substituted phenyl) or acyl; '

R is hydrogen or alkyl; and
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VD 02/ 064594 PCTI EP021 01106 6 R$ and R9 are independent |y hydrogen, al kyl,

aryl, aral kyl, cycloal kyl, cycl oal kyl al kyl, heteroal kyl, al kyl sul fonyl,
aryIsquqmabzmmﬁ%{»-RSl (mhere R81i s aIkyI, aryl, aralkyPCﬂ@?@MuaMkyl

cycl oal kyl al kyl, heteroal kyl, al koxy, aryloxy, am no, nono- and

~di -al kyl am no, arylam no or aryl (alkyl)amno) or R8 5 and R9 together form
=CR82R83 (where R82 and R83 are independently hydrogen, alkyl, cycloal kyl,
cycl oal kyl al kyl or optionally substitutdd phenyl). Unless otherw se stated,
the following terns used in the specification and clainms have the nmeani ngs
given below. 10 "Aryl" neans a radical -C(OR, where R is hydrogen, alkyl,
cycloal kyl,  cycl oal kP ahkg? areRhRP¥hdedt] BP&@FJ:@IM em&mylal kyl
cycl oal kyl, cycl oal kyl al kyl , ~and” pheny Y are as defined fein or nore
speci fi cal | yydidedled, qfciqaﬂqlébﬂcha‘tfcroalkﬁbﬁi#Ul&n enyl; arylsulfpnyl; 14 éﬁcl osed tabl es

can be o ouptiPraRed A hayF sRGy sl durl gl Attt gkt 2RBEy O R
first or th%'yﬁﬁﬁfoﬂ%ﬂrhﬁhbl%d@ﬂi mwwanmo Srairil (adkiperiing) oDl i cat i ons.
. Representative exarrpl es incl yde,, but arﬁ not..limted to fornyl, acetyl,

cyl cotfexy! camdRhpgethesformiwiR/ TR (Where B ? apsapdeRendentyArREPhony | ,  and

e S RS TR Shuo, S retbaR 1S Tdrogen o

phenyl al kyl wherein al kyl, cycloal kyl, cycl oal kyl al kyl, and phenyl al kyl
are as defined herein or nore speC|f|caIIy t hose _of the ggemf@g corrpounds
listed in the enbhigseethemtisesiated; thastalinyingsenps wed in e gpect

under stand that .th I grouped also in a group coverlng
only such rgaln&arfavgghetﬁlg%‘ 'f% °§¥eﬁ%% OQ@

|rs or the second 25 priority application
or ofygooth IOFIOr‘I‘Aoylambns:zaiadmals-C(ReBrwhernﬂ%aismydr@carqikﬁscydoaikﬂde but are

[im d f | | | b = 1 ,
cycl o'h?xtyien@;q?gmfsé%ﬁ?m?&hpr?ﬁ%ﬁ%ﬁm%ﬁﬁ AR Sk and the
ke, A koxy de,’ Ca?lilﬁ(}? 301468 h%l%?fn?ré%ﬂe&ﬁﬁﬂllﬁﬁﬂ(é ofbe dpddified herein or

30 nore speci ose 0 e speciTic conpounds listed in the enclosed
~ tables or compounds listed in the enclosed tables or being described in the examples. It is

understand that these radicals can be grouped also in a group covering only such
15 - radicals but of the first or the second priority application or of both priority
applications. Representative examples include, but are not limited to formyl,
acetyl, cylcohexylcarbonyl, cyclohexylmethylcarbonyl, benzoyl, benzylcarbonyl,
and the like. '
“Acylamino” means a radical -NR’C(O)R, where R’ is hydrogen or alkyl,
.20 and R is hydrogen, alkyl, cycloalkyl, cycloaikylalkyl, phenyl or phenylalkyl
' wherein alkyl, cycloalkyl, cycloalkylalkyl, and phenylalkyl are as defined herein |
or more specifically those of the specific compounds listed in the enclosed tables
or being described in the examples. It is understand that these radicals can be
grouped also in a group covering only such radicals but of the first or the second
25 priority application or of both priority applications. Representative examples
include, but are not limited to formylamino, acetylamino, cylcohexylcarbonyl-
amino, cyclohexylmethyl-carbonylamino, benzoylamino, benzylcarbonylamino,
and the like. |
“Alkoxy” means a radical -OR where R is an alkyl as defined herein or

30 more specifically those of the specific compounds listed in the enclosed tables or




12 August 2005 WO 02/ 064-594 PCT/ EP02/ 01106 7 bei ng descri had PHthe’
exanples. It is understand that these radicals can be grouped also in a
group covay sl y such radicals but of the first or thé’%‘g‘%’ﬁ&“%ri ority
application or of both priority applications e.g., nethoxy, ethoxy,
propoxy, butoxy and the like. 5 "A kyl" neans a |inear saturated nonoval ent
hydr ocarbon radi cal of one to six carbon atons or a branched saturated
monoval ent hydrocarbon radical of three/to six carbon atoms or nore
specifically those of the specific conmpounds listed in the enclosed tables
or being described in the exanples. It is understand that these radicals
can be grouggfl, Ak RbbdirfthS ERARPIENYSE undersmd thatibbserradicalakan But 10 of the

first or the sgcond priority application or of, bo i orl i cations,
e.g., met hyloppet 450 in pgropypcoverngapysuch ﬁac{a‘iﬁﬁﬁfﬁ"}‘ Off MH&&%@?‘%&?A— butyl ,
pentyl, and the like. ."AlK iBatldnD 83, nedkoMyak@ex i val ent

hydr ocar bonp?%yéalﬁ]‘%ﬁno&?éO{E&EE’QOWR%{%EE”or a brygﬁche)g sat ur at ed

di val ent hygfo?gﬁ,lggfb)@a@aqaéum three to six carbon atons or nore
speci ficall

hose of "the specific conpounds |i.st.ed. i cl osed
tabl ess or bei ng Gabod’] mé@miﬂlﬂeﬁ%sa@%&‘ﬁﬁ%w@?“ﬁ@d{ﬂ?ﬁrgr%g{%dg%&Fﬁgt?é]t hese
radical s can be i | SURAGRNRVARS dcatiohiradieaddiofal s but of
the first Oy ﬁ%{jg%g%’gnd&%ﬁbg#{lgd g‘%pl fécat | on or Iio%:‘mkb(_)t h priority
appl i cat i ONgyectioGix cArBbNNoaR@r moet spetifically thoge ef the SPAFITER GRMRONELS pr opyl ene,

2 Tadi tal | - Bhedinahe epcibesdiables RyreRasnory A ol 1 findlble 1 2 DO
doscr bed | 7o R B g A cal & can bo
groupgyl al sef ihd fidst@ir Chpsecondprioriyy application br efentl apgnty&pp@aﬂppﬁa €& st or the
A AR I TR B e IOE
means a monoval enh IRLREYEdh 2 Bhedispufdddindiontydrocaibpd ratical bbane adi cal or
more specifically pﬁgse )cl;-l? t ﬁe speci fic conpounds i %t ed i.n
‘ | to six carbon atoms or a branched saturated divalent hydrocarbon ra cal of three
_ to six carbon atoms or more specifically those of the specific compounds listed in
15 ‘the enclosed tables or being described in the examples. It is understand that these
radicals can be grouped also in a group covering only such radicals but of the first
or the second priority application or of both priority applications, e.g., methylene,
ethylene, 2,2-dimethylethylene, propylene, 2-methylpropylene, butylene,
7 pentylene, and the like.
20 “Alkylthio” means a radical -SR where R is an alkyl as defined above or
more specifically those of the specific compounds listed in the enclosed tables or
‘being described in the examples. It is understand that these radicals can be '
grouped also in a group covering only such radicals but of the first or the second
priority application or of both priority applications e.g., methylthio, ethylthio,
25 propylthio, butylthio, and the like.
“Aryl” means 2 monovalent monocyclic or bicyclic aromatic
hydrocarbon radical or more specifically those of the specific compounds listed in
the enclosed tables or being described in the examples. It is understand that t}fese
radicals can be grouped also in a group covering only such radicals but of the first

| 30. or the second priority application or of both priority applications which is
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the encl osed tabl es or being described in the exanples. It ?sug%aerstand

that these -radicals can be grouped also in a group covering only such
radi cal s woto2/efsséshe first 30 or the second priority appli RETEBR/GEA6f bot h
priority applications which is 12 August 2005 WD 02/ 064594 PCTI EP02/ 01106 8
optionally substituted i ndependently with one or nore substituents,
preferably one, two or three, substituents preferably selected fromthe
group consisting of alkyl, hydroxy, alloxy, haloal kyl, hal oal koxy,
Y-C(O-R (where Y is absent or an al kylene group and R is hydrogen, alkyl,
hal oal kyl , hal oal koxy, hydroxy, al koxy, 5 am no, nonoal kyl am no or

di al kyl am ngyionaRY SuRAIUKA inddpehésmoiy| iy eneyor mdre sebstistichys, praferebiyhal o, nitro, -
cyano, am no, nonoal kyl am no, di al kyl am no, . _al kyl sul fo

nylapin
het er oal ky| oug, twepr tdensibsiiyents pEriebly selegied f10ohBaS5MP °°¥‘8‘tsﬁ1§}$ §%edi oxy,

het er ocycl yl ., or . het er 1 Raweemfor the
specific coﬁlgg{’]H@Oﬁ’%@éeégbﬁrﬂ%@lé}%?%&ﬁ’ ?ggf@skg?h%%i&;g descroirbed in the
10 exanpl es alkblené Broup drd Rtighgtdrbpet, alklyk heloalkgl, haloglkoay. hydrepyoalkedyal so in a

group covering only such radicals but of the first he second priority
“appl i &at i onammopmonpRkHamine&r id!a}kbéﬁ‘ﬁ-lqobg‘ﬂ% gylm%gogl%gléog(p’ tcally the term

aryl includ | il Lho! AninBNBBNballyIihRbOBERY¥minoEt hoxypheny! ,
2-fl uoropheﬁ%ﬁog%?ﬁ%?l%lgb#lgg‘h%%&ﬁ 1-nn’apht hyl)‘:I 2-naphthyl , and the
derivatives aﬂcbl@ﬁlﬁ@fylarﬂiﬁo,‘h%te;d)aikyl%ulfmlamliao,rsatfbmndo@M’@P@R"Y’s an aryl as

T the enc slulensdintie beeOR Y e DR R ot EERfR I Inp R s 11 Sted
only such 1 SRS o e B B e T or | Ly apl | cat i o or
of babh pr i exdiglessiit batsiandshat these pdieriscan tECETOVei SO /B A BOPY | * reans
Speci 11 c conpelinganbisaebucat i o Rreen e sral tpergpeptical QB8 AL T (e
group cover PR T e R 11 2L o [ 1ja second pri ori ty
~ appl i cat i onLimitedfo, phestyl,phlcsephenylapsthossphenyh 2-uagophsA¥hdstycar bonyl .

difluorophenyl, 1-naphthyl, 2-naphthyl, and the derivatives thereof.
15 “Aryloxy” means a radical -OR where R is an aryl as defined herein or

more specifically those of the specific compounds listed in the enclosed tables or

being described in the examples. It is understand that these radicals can be

grouped also in a group covering only such radicals but of the first or the second

priority application or of both priority applications €.g. phenoxy.
20 ~ “Aryloxycarbonyl” means a radical R-C(=0O)- where R is aryloxy or more

specifically those of the specific compounds listed in the enclosed tables or being

described in the examples. It is understand that these radicals can be grouped also

in a group covering only such radicals but of the first or the second priority

application or of both priority applications, e.g. phenoxycarbonyl.
25 o “Cycloalkyl” refers to a saturated monovalent cyclic hydrocarbon radical

of three to seven ring carbons or more specifically those of the specific

compounds lisied in the enclosed tables or being described in the examples. It is

' understand that these radicals can be grouped also in 2 group covering only such

radicals but of the first or the second priority application or of both priority
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25 "Cycloal kyl" refers to a saturated nonoval ent cyclic hydroct:]gu%on radi cal

of three to seven ring carbons -or nore specifically those of the specific
conpoundswbicsoeded n t he encl osed tabl es or being descri be8CTEPIZHEI®Xanpl es.
It is wunderstand that these radicals can be grouped also in a group
covering only such radicals but of the first or the second priority
application or of both priority 12 Augu.st 2005 WO 02/ 064594 PCTI EP02/ 01106
9 applications e.g., cyc)opropyl, cycloButyl, cyclohexyl,

4-met hyl - cycl ohexyl, and Z~P the like. "Cycloalkylalkyl" neans a radical
-RaRb where Ra is an al kylene group and Rb is cycloalkyl group as defined -
herein or fol h SRS T, YEheth locgelsha: hidsted in the
encl osed ta p§§§§§QE€ % lbgm@??ﬁgﬁg&ﬁy%ﬁ%ﬁoexgnples 9It i's ﬂﬁderstand t hat
these radi cthedikean be grouped also in a group covering, only such radicals

but of the f t th d |t | t bot h t
appl cat i ons, | o “apiaialiaans a radieal ARART R R 68 ARYIFPEEEPL! oal kyl
| oal,kyl di cal h it th
(pr of er ab! yaroHR Scsvigaiyiaragons Satti nermib ot erirapats i °Cyano o
- Y- 9 R (V\%@éﬁchhﬁo RS Bifed Oh A enBlosad ﬁ'BI%s gf BélRg a8eribed M Y dr ogen, alkyl,

hal oal'kyl I'OX <oxy am no, nonoal kyl am no, dial kyl arnino, or op
tionally smmplesthds Lphlen;dn)i tiat ﬂmsﬂeaéqm¢mhc$rmypeﬁlﬂdﬁ9énéfgr@"fpe specific

conmpounds listed in th enclo bl.es or, bei ng descri exanpl es.
It is 15 (ARYSHRS GFHY SP tad-‘Ff‘!lé Qt?éa‘g?@éﬁté’rwrf ? é&qﬁé‘%&‘.%‘h’g gr oup
~covering on} d&ﬁﬂ?ﬁlga?ﬁ%aﬁ@ﬁsse%‘{tc foh&ﬂ@mfeﬂ{yﬁtan@thellﬁ& second priority

of bo

application or riorit pplications. D al :;lyl anmi no". nmeans a
radi cal - NRR V\héTSabEhtaued cwmlkyi mms rgycloalkylaedigel asdefingdhereinpdtox yal kyl |

cycl oal kyl, or

specit sl cal 1pe t t ’PCF%B%E%%%P%) %@6‘%@?@5 %ﬂs@gﬁﬁﬁﬁt el(a Iﬁg%a;)@ed t abl es
or beinc, dgaps bME@)RR@h@WEA Sssentldr ah alyleegsoupahd Bag hydhesee, r adi cal s
= alkyl, haloalkyl, hydroxy, alkexy, amino, monoalkylamino, dialkylamino, or

optionally substituted phenyl) or more specifically those of the specific
compounds listed in the enclosed tables or being described in the examples. It is
15 understand that these radicals can be grouped also in a group covering only such
radicals but of the first or the second priority application or of both priority
applications.
| “Dialkylamino™ means a radical -NRR' where R and R’ independently
represent an alkyl, hydroxyalkyl, cycloalkyl, or cycloalkylatkyl group as defined
20 herein or more specifically those of the specific compounds listed in the enclosed
tables or being described in the examples. It is understand that these radicals can
be. grouped also in a group covering only such radicals but of the first or the
~ second priority application or of both priority applications. Representative
| examples include, but are not limited to dimethylamino, methylethylamino,

- 25 di(1-methylethyl)amino, (methyl)(hydroxymethyl)amino, (cyciohexyl)(methyl)-
amino, (cyclohexyl)(ethyl)amino, (cyclohexyl){propyl)amino, (cyclohexyl-
methyl)(methyl)amino, (cyclohexylmethyl)(ethyl)amino, and the like.

“Halo” means fluoro, chloro, bromo, or iodo, preferably fluoro and

chloro.




J-5 be grouped also in a group covering only such radi cal 51%&ug%§t2{)%% first
-or the second priority application or of both priority applications.

Repr esent @ig asss@xanpl es include, but are not limted to dioTetHegdBs no,

met hyl et hyl am no, 25 di (|- nmethyl et hyl)am no, (nethyl) (hydroxymnethyl)am no,
(cycl ohexyl) (met hyl)- am no, (cyclohexyl) (ethyl)am no, :
(cycl ohexyl) (propyl)an-iino, (cyclohexyl- nethyl) (nmethyl)arnino,

(cycl ohexyl net hyl ) (et hyl )am no, and the1Bi ke. "Hal 0" means fluoro, chloro,
brono, or iodo, preferably fluoro and chloro. 12 August 2005 WO 02/064 94
PCT/ EPQ2/ 01106 10 "Hal oal kyl " means al kyl substituted wth one or nore sane

or different hakg,pbeyP REndRIKG] SRBGIkdIGHH dnd Sraaerechme oe diffeesitf i
conmpounds listed 1n thé encloséd tables or being described in the

exanpl es. | halosatomsiermomisgedihcallyithessof thespreific somapunsts liskeduipd¥ also in a

group covering only such radjcals but, of f4 ond priority

appl i cation 6680# %Ql?%"fg’.ﬁ}“e?r‘*e?‘i}’ba?ﬂd? h}?aeftﬁ%ﬁgs IE{S@?@?{S%S% e CF3,

- CH2CR3, - CifiiaiSeanaRréiRd alsken a orifipedoRéngydnly Bihnadiaals dukefithe fditcal as
defined herein wherein one, two or three hydrogen atons hgé%{%gen repl aced

with & subsor thesacondpieptsnapplication arelf bethauiofifbaRRIISatSot S - 5t i ng of

ORa; N(O, RbR. ( n A or | fy 10 and R are both independently
al kyl , cycl %&W&y&%ﬁ@%&@fllf@gnd 0if not) and -S(OnRd (where n
is an integer froHeRrdalky?)meaistah dlg ratiche psdeiinadil hgreithwhereireoneptvont  of

attachnment of the heteroal kyl radical is through a carbon atom wherein Ra
i s hydr ogen or Bugd hydzegea iy haya peen mplaged Wﬁlgféﬁg%aﬂk'iﬂn,t I'IS‘PP?!@EP@‘& kyl al kyl ;

Ro and R ' . Pl bonyl ,
iy 15 coapad TSR E St Lol RN O R R s A R oo
or ditg al kyhagRhesWotioingdpenasritlyaaklydycloatkyber ayclailkyialkyl, and ifaioky |

hydr oxyal kyl , al koxyal kyl , hydroxyal kyl sulfonyl  or al koxyal ul fonyl ;
and when n’ aBd oS((R d?l@hCW@@éWFg‘ﬁlmpt%é)c%%‘ltk?/}’?‘?%?ﬁ‘ﬁﬁ }éﬁekyl or

cyl carky! , BFEDLAHE e nerBEl R, o Rl b Mok uhbith
' R? is hydrogen, acyl, alkoxycarbonyl, alkyl, cycloalkyl, or cycloalkylalkyl; R
and R® are independently of each other hydrogen, acyl, alkoxycarbonyl, alkyl,
15 cycloatkyl, cycloalkylalkyl, alkylsulfonyl, aminosulfonyl, mono- or di-

* alkylaminosulfonyl, aminoalkyl, mono- or di-alkylaminoalkyl, hydroxyalkyl,
alkoxyalkyl, hydroxyalkylsulfonyl or alkoxyalkylsuifonyl; and when nis 0, R%is
hydrogen, alkyl, cycloalkyl, cycloalkylalkyl or optionally substituted phenyl, and
when n is 1 or 2, R%is alkyl, cycloalkyl, cycloalkylalkyl, optionally substituted

| 20 ~ phenyl, amino, acylamino, monoalkylamino, or dialkylamino or more specifically
those of the specific compounds listed in the enclosed tables or being described in
the examples. It is understand that these radicals can be grouped also in a group
covering only such radicals but of the first or the second priority application or of
both priority applications. Representative examples include, but are not limited
25 to, 2-hydroxyethyl, 3-hydroxypropyl, 2-hydroxy-1-hydroxymethylethyl, 2,3-
| dihydroxypropyl, 1-hydroxymethylethyl, 3-hydroxybutyl, 2,3-dihydroxybutyl, 2-
hydroxy-1-methylpropyl, 2-aminoethyl, 3-aminopropyl, 2-methylsulfonylethyl,
aminosulfonylmethyl, aminosulfonylethyl, aminosulfonylpropyl, methylamino-

suifonylmethyl, methylaminosuifonylethyl, methylaminosulfonylpropyl, and the
30 like.
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phenyl, am no, acylanino, nonoal kyl am no, or dial kyl am no"or "nor
specifically those of the specific conpounds |isted in the encl osed tables
or bei ngwesshéded in the exanples. It is understand thapPCT/BR®&1tEdI cal s
can be grouped also in a group covering only such radicals but of the
first or the second priority application or of both priority applications.
Representative exanples include, but are not limted 25 to, 2-hydroxyethyl,
3- hydr oxypropyl, 2-hydroxy-I-hydroxynmethylethyl, 2,3- dihydroxypropyl,
1- hydr oxynet hyl et hyl , 3-hydroxybutyl, 2, 3-di hydroxybutyl, 2-
hydr oxy- | - met hyl propyl, 2-am noethyl, 3-am nopropyl, 2-methylsulfonylethyl,
am nosul f onyl met.Ji%lt ro?g%g%&ll Iﬁﬁﬁh%ttﬁé!bzro@maﬂ@@@)f- qﬂ;elr@Rpmal met hyl am no-
sul fonyl net hyl, net nosul f onyl et hyl , met hy Ianl|nosuk%g y ropyl and
the 30 Ii Keterdﬁkﬁ@ouii or2N0% smIMIGGMQ@fMPEP@E/CGTPG'G‘ edin

"Het eroal kyl c means. t h tha® R
het er oal kylt ‘Q‘F%‘E@ él‘aqlﬁﬂ%bﬁ?@éﬁ?%g#?n &ﬁé&pg} I S\éﬁh?%)lg}:alﬁ?l c co?ﬁoounds
listed in 1he epal 9o sdup@PASSinQlerbe) Sevetiag onlybexh lradmdinabmnad'plfgst It is
under st and ‘That these® radical s can be grouped al.so,in rou§Bcover| ng

only such radbescendpriorisy appiécation ex offbash PFﬁ’étYsaé’BB?ﬂPOBF i SFFESF @YY i cation or

Scetyl oxymeapples PR Rl i BRES R RRD, Al ing GYREROR, +abiyibes
o o el By it 2, B e e o el kol roup or
nmore speci f i cal I’ ﬁ&ﬁo@beKY?ma@ﬁ@cgpPBR@ﬂ‘p&lj‘ﬁf? 41F§th§‘8rcfa§¥y?ﬁréxgncl osed

tables 10 or bei n%ﬂfg@@ éjsg%fhl@ s{:&@ﬁ@é@tﬁ"%xﬁﬁs listedii® tHenaelosddamtled hat t hese

radi cal s c & ¥ $6 1 nh a group covering only such radicals but of
the flgrst Qi bbfd@ deSEtRd in fHel extinples. dpmlundanstandthatﬂnﬂsebﬁh?ﬂﬁcﬁaﬂ Plt

applications. Representative exanples ngl u Nah% ) and the
|i ke " Het ergsauped|abso)in & 25enn/FoveHRoN yﬁﬁ@’@ﬁﬁﬂ%e@g rsce({ﬂ/%ere is a 15
het er oal ky! ox gl llhibROSReREsehiAfive pagigiésc conpounds
listed pﬂ‘%'tg Li%%@%n&p% r ,{)glﬁﬁ% descri berg in the exanples. It is

- under st and ihflalle (Me-C(=0)-O-CH;-0-, and the like

“Heteroalkyloxycarbonyl” means the group R,-C(=0), where Ry is 2

15 heteroalkyloxy group or more specifically those of the specific compounds listed
in the enclosed tables or being described in the examples. It is understand that
these radicals can be grouped also in a group covering only such radicals but of
the first or the second priority application or of both priority applications.
Representative examples include 1-acetyloxy-methoxycarbonyl (Me-C(=0)-O-

20 CH,-0-C(=0)-) and the like

"Heteroaryl” means 2 monovalent monocyclic or bicyclic radical of 5 to
12 ring atoms having at least one aromatic ring containing one, two, or three ring
heteroatoms selected from N, O, or S, the remaining ring atoms being C, with the
understanding that the attachment point of the heteroaryl radical will be on an

25 aromatic ring or more specifically those of the specific compounds listed in the
enclosed tables or being described in the examples. It is understand that these
radicals can be grouped also in a group covering only such radicals but of the first
or the second priority application or of both priority applications. The; heteroaryl
ring is optionally substituted independently with one or more substituents,

30 preferably one or two substituents, selected from alkyl, haloalkyl, heteroalkyl,
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these radicals can be grouped also in a group covering only such radicals

but of the first or the second priority application or of both priority
appl i cat i wB62/06F99r esent at i ve exanpl es i ncl ude 1-acetyl oxypOT&ERdR106ar bony|
(Me-C(=0 -0 20 CH2-OC(=0)-) and the |like "Heteroaryl" neans a nonoval ent
nmonocyclic or bicyclic radical of 5 to 12 ring atons having at |east one
aromatic ring containing one, two, or three ring heteroatons selected from
N, 0, or S, the remaining ring atoms bei¥¥g C, with the understanding that
the attachnent point of the heteroaryl radical will be on an 25 aromatic
ring or nore specifically those of the specific conpounds listed in the

encl osed t aljyamx9y alkety) Baldesias iob eghniororinhaze epeaifizially thoke of thespebéfist and t hat

these radicals can be grouped also jn a gro COVeri only such radicals
but of the foomppundsrlistadin Shscapigsest fables Pg/b%%&gse'a‘e?f’g‘ﬁ tgf?e’iﬂmﬁﬁ%‘_r Priority
applicati °“§md§:95n8%a{?l 9595&031%538‘9‘5% gogpg%@g@inl y@gpgéwﬂgﬂ Iy argpendent Iy

Wi th one or ‘nore substituents, y one“or two substituents,
sel ect ed fr qadiedikipht offiid fist drythe sdvehd poatityyapplichZonogaShoth PEBHYR0 021064594

PCTI EPO2/ 0110612 hydroxy, alk hal Q, nitro ar .cyana or. npr.e
speci fi cal | fPPWQR%fW%PEﬁQH?ﬁ%/ the t Eﬁﬁﬁl’ﬂﬁl lpiggfjﬁg‘inﬂsf‘ﬂ%ﬁgﬁ% Bsed tables
or being de%gﬁhgtreﬂxri:ﬂ&ﬂtﬂﬁnfﬁﬁambﬁﬁ;iséthia&@lyl, WREBIyS tifdhzbliatisdxagsisl, r adi cal s

can be grou SO I'n a group covering only such radicals but of the
first or theyselyhmyraolydpyriynidipyl, benaofuranyly teahydoebengefommyl.y 5

appl ications. Mre specjficall he term.heteroaryl. i but is not

|_Pﬁ1 ted to, ISOBWOSWBJ%\‘ {’ﬁ“&ﬂ'&a?glé’i\ibsﬁfﬂ’%"“ﬂ‘ﬁ?° o'l"’gﬂz&‘ﬁ‘%@% i"gdz%glflw . triazolyl,

i m dazol yl , idlo?r@by%éﬁkoxaz.ew,hﬁinﬂyl, RYIRARSQinoliRYT, issyGinBlyll, benzof uranyl,
rany

t et rahydr obenzo , 1 Sobenzofuranyl, benzothiazolyl,
benzalGsot hi hzmlimidazblyhbenzisaxaziiyl or benzishignyl, imiderobbigia)Pyrigeyk oxazol yl |

i nolyl, tetrah i.nol i,nyl., . i i.nol yl Ob imd lyl,
L Rt W s D
i ni dazo[ 2, 1- n vl .an e 2 A neans
~a radical -RaRb gr"a‘"ﬁﬁ]@sglac%&a?%g{déﬂngidgﬁ%&ggd%%ﬂ}(gbg@%gﬁgroa)r/yl gr oup

as defined hay.ei r ok : ebfthle conpounds
£ St dppaafingohinihon: glsiha gos

listed in the enclose escribed in the
specific compounds listed in the enclosed tables or being described in the

15 examples. It is understand that these radicals can be grouped also in a group
covering only such radicals but of the first or the second priority application or of
both priority applications, e.g., pyridin-3-ylmethyl, imidazolylethyl,
pyridinylethyl, 3-(benzofuran-2-yl)propyl, and the like.

“Heteroalkylsubstituted cycloalkyl” means a cycloalkyl radical as defined

20 herein wherein one, two or three hydrogen atoms in the cycloalkyl radical have

| been replaced with a heteroalkyl group with the understanding that the
heteroalkyl radical is attached to the cycloalkyl radical via a carbon-carbon bond
or more specifically those of the specific compounds listed in the enclosed tables
or being described in the examples. It is understand that these radicals can be

25 grouped also in a group covering only such radicals but of the first or the second
priority application or of both priority applications. Representative examples
include, but are not limited to, 1-hydroxymethylcyclopentyl, 2-hydroxymethyl-

* cyclohexyl, and the like.




15 exanples. It is understand that these radicals can be g?%ﬁu%ﬁﬂ2 soin a
group covering only such radicals but of the first or the second priority
appl i cat ivwo 09064894 both priority applications, e.g., pyriBChERByImst hyl ,
i m dazol yl ethyl, pyridinylethyl, 3-(benzofuran-2-yl)propyl, and the like.
"Het er oal kyl substituted cycl oal kyl" neans a cycl oal kyl radical as defined
20 herein wherein one, two or three hydrogen atons in the cycl oal kyl
radi cal have been replaced with a heterdal kyl group with the understanding
that the heteroalkyl radical is attached to the cycloal kyl radical via a
car bon-carbon bond or nore specifically those of the specific conmpounds
listedin the e e‘ék?@s%bhgﬁde% c18£1k9plxﬁ€bn9§%9élbm§1 ﬂaﬂacrahﬁ ®Faspl es. It is
under st and t hat ese radi cal g can” be 25 grouped also in a group covering
only such rieediicahsrelnudneofwa drethfeertytiragen tatmnmdb&?]@vd?ﬂlk}drfﬂdl?ﬁélﬂm i cation or

o i St S ) SR a3

and the |ikg @U‘g*bé‘f”oa W%Q%Mﬂ%ﬁﬁo 186ind30x0

" Het erosubstlgute kyi " “means a cycl oal kyl_radical as defined
her ei i wher(€=0),dmeéno, mvdroainﬁnhl(dﬁol@omli Rit(othere B is hydeogen eudtlkyl r adi cal
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~ specific C(mﬂﬁmmbsrﬂoh&ﬁ]ﬁﬁanﬁhddrehﬂhﬂhmjoﬁmbtee:pemﬁcﬁly thgsedefdbe i bed in the

- specific compounds listed in the enclosed tables or being described in the

15  -examples. It is understand that these radicals can be grouped also in a group
covering only such radicals but of the first or the second priority application or of
both priority applications. Representative examples include, but are not limited
t0, 2, 3-, or 4-hydroxycyclohexyl, 2-, 3-, or 4-aminocyclohexyl, 2-, 3-, or 4-
methanesulfonamido-cyclohexy!, and the like, preferably 4-hydroxycyclohexyl,

20 2-aminocyclohexyl or 4-methanesuifonamido-cyclohexyl.

“Heterosubstituted cycloalkyl-alkyl” means a radical R*R°- where R is a |
heterosubstituted cycloalkyl radical and RP is an alkylene radical or more
specifically those of the specific compounds listed in the enclosed tables or being
described in the examples. It is understand that these radicals can be grouped also

25 in a group covering only such radicals but of the first or the second priority
application or of both priority applications.

“Heterocycloamino” means a saturated monovalent cyclic group of 4 to 8
ring atoms, wherein on;s ring atom is N and the remaining ring atoms are C or
more specifically those of the specific compounds listed in the enclosed tables or

30 = being described in the examples. It is understand that these radicals can be




15 exanples. It is understand that these radicals can be g?%ﬁﬁ%‘éﬁtgpgso in a

group covering only such radicals but of the first or the second priority
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i nclude, but are not |limted to, 2-, 3-, or 4-hydroxycycl ohexyl, 2-, 3-,

or 4-am nocycl ohexyl, 2-, 3-, or 4- nethanesul fonam do-cycl ohexyl, and the

| i ke, preferably 4-hydroxycycl ohexyl, 20 2-am nocycl ohexyl or

4- met hanesul f onam do- cycl ohexyl . "Heterggubstituted cycl oal kyl -al kyl " means
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~het'er oat ons rom , of S(On (where nis an integer fromO to
2), the renmichised tablésmy beingriesdsbed in e ewirsples.dhis todersigpd thaathess nay

ti Iy be. replaced b bony| £ h f
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t he exanpl eénhéged'o%dlgﬁleﬁf)sé@neaﬁdﬂaﬁ of Bemeribaty asplieatichsc Thebe grouped al so
on

in a group covering y "such radicals but of the first or the second

priority apteroayélpkring may bpoptipnsHy substijatedipreneadenslysvithrage, two, or

| ‘ three substituents selected from alkyl, haloalkyl, heteroalkyl, halo, nitro, cyano,
cyanoalkyl, hydroxy, alkoxy, amino, monoalkylamino, dialkylamino, aralkyl,

15 -(X)a—C(O)R (where X is O or NR’, n is 0 or 1, R is hydrogen, alkyl, haloalkyl,

hydroxy (when n is 0), alkoxy, amino, monoalkylamino, dialkylamino, or
optionally substituted phenyl, and R’ is H or alkyl), —alkylene-C(Q)R? (where R
is alkyl, OR or NR’R”and R is hydrogen, alkyl or haloalkyl, and R’ and R” are
_ independently hydrogen or alkyl), or —S(b)nR (where n is an integer from 0 to 2)
20 such that when n is 0, R is hydrogen, alkyl, cycloalkyl, or cycloalkylalkyl, and
when n is 1 or 2, R is alkyl, cycloalkyl, cycloalkylalkyl, amino, acylamino,
monoalkylamino, dialkylamino or heteroalkyl or more specifically those of the
specific compounds listed in the enclosed tables or being described in the
examples. It is understand that these radicals can be grouped also in a group
25 covering only such radicals but of the first or the second priority application or of
| both priority applications. More specifically the term heterocyclyl includes, but
is not limited to, tetrahydropyranyl, piperidino, N-methylpiperidin-3-yl,
* piperazino, N-methylpyrrolidin-3-yl, 3-pyrrolidino, morpholino, thiomorpholino,
thiomorpholino-1-oxide, thiomorpholino-1,1-dioxide, 4-(1,1-dioxo-tetrahydro—




heterocyclyl ring may be optionally substituted i ndependent?Au%lu?moo5
two, or three substituents selected from al kyl, hal oal kyl, heteroal kyl,

hal o, ni two,e20ysa9, cyanoal kyl, hydroxy, al koxy, am no, mm@bm{ham no,

di al kyl am no, aralkyl, 15 -(X)o-C(OR (where Xis O or NR, nis Oor 1, R
I s hydrogen, alkyl, haloal kyl, hydroxy (when n is 0), al koxy, am no,
nonoal kyl am no, dial kylam no, or optionally substituted phenyl, and R is
H or alkyl), -alkylene-C(O Ra (where Raisis alkyl, ORor NRR'and Ris
hydr ogen, al kyl or hal oal kyl, and R and R' are independently hydrogen or
al kyl), or -S(OaR (where nis an integer fromO to 2) 20 such that when n
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specifically e specltic conmpounds e enc ed tables
or bei ng desamplsdit lsruﬁdamzmﬁalmtlase raldicalssaaurwgrsapa:ﬂdlsbhﬁta grédpese radical s
can 98 grouped. alsq in cover only such radicals but of 5 the
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"Het erocycl adi V) group
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hydrogen atoms have been replaced with a heterocyclyl group and a cycloalkyl

—_g)

15 | group or more specifically those of the specific compounds listed in the enclosed
| tables or being described in the examples. It is understand that these radicals can
be grouped also in a group covering only such radicals but of the first or the
second priority application or of both priority applications.
_ “(Heterocyclyl)(heteroaryl)alkyl” means an alkyl radical wherein two
20 hydrogen atoms have been replaced with a heterocycyl group and a heteroaryl
group or more specifically those of the specific compounds listed in the enclosed
tables or being described in the examples. It is understand that these radicals can
be grouped also in a group covering only such radicals but of the first or the
- second priority application or of both priority applications.“Heterocyclyl spiro
25 - cycloalkyl” means a spiro radical consisting of a cycloalkyl ring and a
heterocyclic ring with each ring having 5 to 8 ring atoms and the two rings having
only one carbon atom in common, with the understanding that the point of
- attachment of the heterocyclyl spiro cycloalkyl radical is via the cycloalkyl ring.

The spiro radical is formed when two hydrogen atoms from the same carbon atom




10 covering only such radicals but of the first or the secon@“ﬁrlon
application or of both priority applications, e.g.,

tetrahydr@@yiagisdayl methyl, 2- or 3-piperidinyl- PCT/EP02/01106

met hyl , 3- (4- net hyl - pi perazin-1-yl)propyl and the |iKke.
"(Heterocyclyl)(cycl oal kyl)al kyl" neans an al kyl radical wherein two

hydr ogen atons have been replaced with a heterocyclyl group and a
cycloal kyl 15 group or nore specificalljg those of the specific conpounds
listed in the encl osed tables or being described in the exanples. It is
understand that these radicals can be grouped also in a group covering

only such ragdical t.of. the first or the second priar,i l.ication or
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listed int oSed t el ng descri in the exanples. It is
under st and t hat ‘tHwisexyalkyl tmbanscaralig rafical pedefaied deieim, sulpptioned with

15 one or more, preferably one, two or three hydroxy groups, provided that the same
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carbon atom does not carry more than one hydroxy group or more specifically
those of the specific compounds listed in the enclosed tables or being described in
the examples. It is understand that these radicals can be grouped also in a group
covering only such radicals but of the first or the second priority application or of

20 both priority applications. Representative examples include, but are not limited
to, hydroxymethyl, 2-hydroxyethyl, 2-hydroxypropyl, 3-hydroxypropyl, 1-
(hydroxymethyl)-2-methylpropyl, 2-hydroxybutyl, 3-hydroxybutyl,
4-hydroxybutyl, 2,3-dihydroxypropyl, 2-hydroxy-1-hydroxymethylethyl,
2,3-dihydroxybutyl, 3,4-dihydroxybutyi and 2-(hydroxymethyl)-3-hydroxy-

25 propyl, preferably 2-hydroxyethyl, 2,3-dithydroxypropyl and 1-(thydroxymethyl)-
2-hydroxyethyl. Accordingly, as used herein, the term “hydroxyalkyl” is used to
define a subset of heteroalky! groups.

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

30 by a nucleophile and includes halo (such as chloro, bromo, and iodo),




covering only such radicals but of the first or the second12pf\|u%l#sit?905
application or of 10 both priority applications. Exanples include, but are
not |i m twed ot/asesdsor exanpl e, 1, 4-di oxaspiro[ 4.5] decan- 8-BET/EP02/01106

1, 3-di azaspi ro[ 4. 5] decan-8-yl, 2,4-dione-1, 3- diaza-spiro[4.5]decan-8-yl,

1, 5-di oxa-spi ro[ 5. 5] undecan-9-yl, (3-hydroxynethyl -

3-net hyl ) -1, 5-di oxa-spiro[ 5. 5)undecan-9-yl, and the |ike. "Hydroxyal kyl"
means an al kyl radical as defined hereild, substituted with 15 one or nore,
preferably one, two or three hydroxy groups, provided that the same carbon
atom does not carry nore than one hydroxy group or nore specifically those
of the speciifines Bk AFerdebSfd1dxy, AkAcaBERNSHH(lddcetoxg), bei ng descri bed
in the exanples. It I's understand'that these radicals can be grouped al so
in a group argloarbonylexyorieyyloxs tosyirtiye wifkiommetkymesionyioxyt ayloxyeEsecond

priority application aor.of 20 b rLor] l.cat.| “Bepresentative
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2- (hydr oxyngt byl o ,
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(e.g., acetoxy), arylcarbony] oxy, .nesyl , .10 oX
tri f1 uor omdtyHER ¥Ry _P%)?Y?loﬁ"r’?%( f”(‘é’?g’ﬁgxﬂ]@?ﬁ‘ﬂfi‘m#’r ophenoxy), methoxy,
N, O di et hyéyamé)ﬁﬁ@)ﬁﬂéﬁg, arfdfle fike 11 ke, preferably such groups

specifically exe herein. 5 "Mnoal kyl am no" means a radical -NHR
" where R is an alRpliondilydubstipatedpherly]” rogasis agihkyyl ringrwhigh ioeptiopelly kyl gr oup

as defined apove nore specificall .
' substitutec? {ndepengentl%r with one or ore substituents, preferably one or two

)i

15 substituents selected from the group consisting of alkyl, hydroxy, alkoxy,
haloalkyl, haloalkoxy, heteroalkyl, halo, nitro, cyano, amino, methylenedioxy,
ethylenedioxy, and acyl or more specifically those of the specific compounds

' listed in the enclosed tables or being described in the examples. It is understand
that these radicals can be grouped also in a group covering only such radicals but

20 of the first or the second priority application or of both priority applications.

| “Pharmaceutically acceptable excipient” means an excipient that is useful
in preparing a pharmaceutical composition that is generally safe, non-toxic and |
. neither biologically nor otherwise undesirable, and includes excipient that is
acceptable for veterinary use as well as human pharmaceutical use. A

25 “pharmaceuticélly acceptable excipient” as used in the specification and claims
includes both one and more than one such excipient.

“Pharmaceutically acceptable salt” of a compound means a salt that is
pharmaceutically acceptable and that possesses the desired pharmacological
activity of the parent compound. Such salts include: (1) acid addition salts,

30 formed with inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric
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t hose of the specific conpounds listed in the encl osed tabl esugusg

described in the exanples. It is understand that these radicals can be
grouped aveoO2H¢3%d group covering only such radical s but BCTERS/GIIGSt or
the second priority application or of 10 both priority applications, e.g.,
met hyl am no, (1-nethylethyl)am no, hydroxynethyl am no, cycl ohexyl am no,
cycl ohexyl nmet hyl am no, cycl ohexyl et hyl am no, and the like. "Optionally
substituted phenyl"™ means a phenyl ringl8hich is optionally substituted

i ndependently with one or nore substituents, preferably one or two 15
SUbstituents sel ected fromthe group consisting of alkyl, hydroxy, alkoxy,
hal oal kyl, % i?@ég RORAANY, 'andhﬁé Tke; OF fdrfhed WG garéThdi@s such
nethylenedloxy, et hyl enedi oxy, and acyl or nore specifically those of the
specific coaqmandaad,l prepiedicianid; hexasais] asie dydepsintanepropisaicnagid @beplibed in t he

exanpl es. S unders t these .radicals ¢ Ig¥e) also in a
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hydrobrom c acid, sulfuric 12 August 2005 V\D 02/ 06459é0¢%&Eﬁ£2101106 18
acid, nitri kydses yapisheis 951y padicyliq Gmdvaﬁ‘ﬁinf: [Agid) mpgonig aCl TR or gani c
aci ds such %Z? %Cfgﬁﬁé?d@ﬁéxpan&? ftﬁb:? pR&dH in @l@ t Eordud either is

cycl opent angépropionic acrd, glyc aci d, uvi c aC|d | actic acid,

- mal oni ¢ aci fplaseby dinet dor) e.glrah iatkatianetal mn,lanlaikahne earth ion, or an

aluminum ion; or coordinates with an organic base such as ethanolamine,

15  diethanolamine, tricthanclamine, tromethamine, N-methylglucamine, and the
like.

The terms “pro-drug” and “prodrug” are used interchangeably herein and
refer to any compound which releases an active parent drug according to Form:..2
1 or II in vivo when such prodrug is administered to 2 mammalian subject.

20 Prodrugs of a compound of Formula I or II are prepared by modifying one or
more functional group(s) present in the compound of Formuia I or Il in such a
way that the modification(s) may be cleaved in vivo to release the parent

| compound. Prodrugs include compounds of Formula I or IT wherein a hydroxy,
amino, sulfhydryl, carboxy or carbony! group in a compound of Formula I or IIis

25 bonded to any group that may be cleaved in vivo to regenerate the free hydroxyl,
amino, or sulfhydryl group, respectively. Examples of prodrugs include, but are
not limited to, esters (e.g., acetate, dialkylaminoacetates, formates, phosphates,
sulfates, and benzoate deﬁvatives) and carbamates (e.g., N,N-dimethylamino-
carbonyl) of hydroxy functional groups, esters groups (e.g. ethyl esters,

30 morpholinoethanol esters) of carboxyl functional groups, N-acyl derivatives (e.g.
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et hanesul WOi2®64384 d, 1, 2- et hane-di sul fonic aci d, 2-hydr oxPETHRAZEING oni
acid, Dbenzenesulfonic acid, 4-chlorobenzenesul fonic acid,

2- napht hal enesul foni c acid, 4-toluenesulfonic acid, canphorsulfonic acid,
4- met hyl bi cycl o[ 2. 2. 2] - oct - 2-ene- 1-carboxylic acid, glucoheptonic acid,

3- phenyl propi oni ¢ aci d, trinethylaceticlﬁo acid, tertiary butylacetic acid,
| auryl sulfuric acid, gluconic acid, glutam c acid, hydroxynaphthoic acid,
salicylic acid, stearic acid, nmuconic acid, and the |ike; or 2) salts
formed whenNestesd) NiMarmici imsesp Settifritasdsrantl leparpmonaer ofaonpo fungtigial her i s
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or IOan al u?/rgm%%ﬁ?eso?ce?g%%ﬁ‘iaﬁéf‘@@ iesiersof Ksiopsang a.@gg%deﬁg?poggf

et hanol ani Ng.,45di oRfialalT'or 8 BN HE: e BurRBRIRATNe,
N- et hyl gl ugrgﬁﬁénlgf@o%ﬁﬁ%e@ﬁoi kltlaf'11 The terns "pro-edru "“and "prodrug" are
used i nt er clbesigadfl Brotmgs pi-%h Elesewen Newo YarkyOxstord 619%4)-whi ch rel eases an
active parent dryg according,to Form . a or 1] in vivg such
prodrig i s adni ni'SPEFERE 5’8“& WMWH&’@B&P@& msibatﬂ%ﬂlaﬁﬁcsh\é@?g_% conpound
of Fornul a fe,Qlveldrof f PhERENE thablts, FRAHESYdrhoevRAR tRAt reddBYiey.f unct i onal
group(s) present in the compound of Formula | or Il in such a way that the

nodi fi cat i oBtaiplesyf pretectinggrowpsican i feunddn TeWe Ssecn and Bofdr Bi#s. conpound.

Prodrugs inglude c ounds. of . Farnul a | | had i r am no,
sul f hydryl ,ﬁ‘@éﬁ‘:ﬂ%&@r%sé%bﬁ?ﬂiﬂa&%ﬁ?’i@&yt%n%@'ﬁfr?glg?@% R A R
25 bonded t Ha@R¥n & DY Eohipehditibf B9n®kRADeshnid Methets, Vol dgeJehat e the free

hydroxyl, am no, or sulfhydryl group, respectively. Exanples of prodrugs
i ncl ude, bulilgyend fous, |197rf/-ﬂ%%).t g?prégﬂtnaﬂye @aiiRp ProficEng gwups include,

di al kyl am npacet at es, . f0r ' d benzoate
‘derivati vesﬁ’"&ﬁlda%egﬁb‘é}@ogo?&%glf 89&?%%@&? gn’@&cﬁ%l&g% 0- )’C%E'gonyl ) of hydroxy
- functional &It@k@ﬁsboﬁ?lt@o&);wxﬁaﬂﬂ S11§1 CMS), Dyhinesiyisily]-et@nesnlfpingd| i noet hanol

esters) of carboxyl functional groups, N-acyl derivatives gne. 12 August
2005 WO 02/ (E3InTPE stingeR 18] gooups, allyloxycarbonyl, 9-fluorenylmethyl-

oxycarbonyl (FMOC), nitro-veratryloxycarbonyl (NVOC), and the like.
15 Representative hydroxy protecting groups include those where the hydroxy group

is either acylated or alkylated such as benzyl, 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
| 20 may be exposed to or predisposed to the disease but 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.e., causing regression of the disease or its clinical symptoms.
“A therapeutically effective amount™ means the amount of a compound
25 that, when administered to a mammal for treating a disease, is sufficient to effect
such treatment for the disease. The “therapeutically effective amount” will vary
depending on the compound, the disease and its severity and the age, weight, etc.,

of the mammal to be treated.




_ 12 August 2005
N-acetyl) N Mannich bases, Schiff bases and enam nones of anino functional

groups, OXInES acetals, ketals and enol esters of ketone and al dehyde
functi ona™OB¥dY i n conpounds of Formula | or 11, and t RCVERG/01HEe
Bundegaard, H. "Design of Prodrugs" pl-92, Elesevier, New York-Oxford
(1985). 5 "Protecting group” refers to a grouping of atons that when
attached to a reactive group in a nolecul e masks, reduces or prevents that
reactivity. Exanples of protecting grou% can be found in T.W Geen and
F.G Futs, Protective Goups in Oganic Chemstry, (Wley, 2t ed. 1991)
and Harrison and Harrison et al., Conpendium of Synthetic O gani c Mthods,
Vol s. 1-8 (John If ci¥elieyheadradwB@s of strGdtirall Bof)la iRt presemt desicvigtim’r‘Nﬁés

tecti J.ud f |, fl on
Denzy! oy car BOMHETOHS o o Ut A3 8 b e s 4y Chdt RSBV (T
2-trimethyl %M&ne%&hﬂ'i@&{é'ré&%‘f'the étﬁléﬁ)rc thé ?éryém b dSiH iRd h&%w%gx)m&e&étidd

groups, allyloxycarbonyl, | uor enyl net hy oxycar bonyl
ni tro-verat rtjzatou;hcaaakmmfym“(twm)opeém -atdmes, réspectively ﬂdpn@s@mf 'O wae hildr oxy

protecting i ncl ude th re th s eith acyl at ed
or al kyl ate ?raﬁ‘étﬁﬂh‘e(}gﬂﬂlm?q“w SE?WK%%? grgoﬁ s¢ EEQ[ her s,
tetrahydr OPYd'rﬁfr‘ﬂie SBub@FS, e. 5T ISES Wydve i Thsterbre e Srepredemt MINFILT WaT- Srepretégat i ng”
or "treatment"” of a disease includes: (1) preventing the disease, i.e.,
causi ng t he "dNHriiand|"-@Yrepresenss 6fOXhe di sease not to develop in a nmammal
that 20 may be exposed to or predisposed to the disease but does not yet
experience or display synptoms of the disease; (2) inhibiting the disease,
i.e., arresting or rqéygditie brsaddSvRb@IPIRN of Be ihVehtidhSeas €ortli inithe Cl i ni cal
synptons; or (3) relleV|ng the di sease, i.e., causing regression of the

di sealb® or ispmmery of thainveniign, @ﬁﬁlcu*%a%méiséﬁ’e‘{%f%’ﬁlbﬁ}méffectl ve anount”
means the anmount of a conpound 25 that, when adm nistered to a manmal for
treating a disease, is sufficient to effect such treatnent for the

di sease. The "t her apeQine agpdcy offht ¢eéseenvemmion providdsld congpormd @ependi ng on

t he conpound, the _disease and its severity and the age, weight, etc. of

" the manmmal tF@“E‘élag‘r eated. 12 August 2005 WO 02/ 064594 PCT/ EP02/01106 '

R} o
\w’kz N G
R3

15 Formula 1

I
where R, R’, W, Z, X' and Ar', are as defined above in the summary of the
invention, |
20 | Preferably W is NR?, more preferably NH.
Preferably, Z is N.
Preferably, X' is O or CH, more preferably O.
Preferably, Ar' is optionally substituted phenyl, optionally
substituted furyl or optionally substituted thienyl . More preferably, Ar'is
25 optionally substituted phenyl, particularly 2-substituted, 4-substituted or 2,4~
disubstituted. Still more preferably, Ar' is monohalo-substituted phenyl (e.g. 2-
chlorophenyl, 2-fluorophenyl or 4-fluorophenyl), monoalkylphenyl (e.g. 2-
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20 In case in the drawings of structural formula in the pres eu?u's S

description"N' is only showmmn with one or two bonds to the rest of the
struct ur eV&}02/4§43% s only shown with one bond to the rest PST/RHIZOED6 uct ure,
"the person skilled in the art will understand that in the case of "N' two
or one "H'-atons, respectively and in case of "0" one "H'- atomis/are
present in the forrrul a but not shown by the conputer programused to draw
the structures, e.g. 1SIS draw. TherefoBt "-N' represents "-NH2", "-N-"
represents "-NHTt and "-0" represents O—I‘ Though t he broadest
description of the invention is set forth in the 10 summary of the

i nvention, methyighehyl), dilmpesitstanel sehyl{agi2y-tifluorepheng),aliglkeylphearyl t he
present invention provides a coppound of FQqr e

D and HoE. 2 e LR S BRYIDRSR s R HRen ok on.

Pref er abl y _j\{lgg_ &Q}aﬁl Asd fiohbhaty-ef er abI y,

X is 0 or , m)r'g,1 g}ﬂéﬁyeragﬂhﬁf(ﬁ?h%t ehreg@pecjr% sy optlgna |y

subst i t ut edarpihreoydalkydstbstineéd phenylibst i t ut ed furyI or optionally substituted
t hi enél . More preferably, Ar' is 25 optionally substituted phenyl,
parti€ul arly 2-substituted 4-substituted or 2,4 disubstituted. Still nore

- preferably, Ar' qu§ %ﬁﬂyli)&’ﬁmélkﬁ% loafkyl jor ophenyl ,
2-fl uorophenyl or 4 uorop enyl) nonoal Kyl phenyl (e.q. 12 August 2005

WD 02/ 0645 %amﬁmnmem@mmmm@ubwuw cyelnalkyl, Beibealivht ed

' ghgné: (rrgt% e% & d:l loygetﬁ o%ﬁ@&%i}{y. d{kff}gb%ﬁ;ﬁ%ﬁ Jf( 1sghet%oal%yl4ul%hﬂ.ﬁé&1yl phenyl or
fluoro-2- ”%y‘&lﬂaﬂ@?rh\éieros@tbidth'@ﬂQy&oﬂﬂ}lmétﬁjﬁﬂkﬂ orhe@rodycBfiemabl y al so

“nonohal o- .
10 particularly preferred examples of a heteroalkyl R" is hydroxyalkyl, e.g., (1-

hydroxy-2-methyl)-prop-2-y}, 1-hydroxy-pentan-2-yl, (S)-2-hydroxy-1,2-
dimethyl-propyl, (R)-2-hydroxy-1,2-dimethyl-propyl, (5)-2-hydroxy-1-methyl-
ethyl, 1-hydroxymethyl-cyclopentan-1-yl and 2-hydroxy-2-methyl-propyl or 1,3-
dimethyl-3-hydroxy-butyl and more specifically 3-hydroxy-1(R)-3-dimethylbutyl
i5 or 3-hydroxy-1(S)-3-dimethylbutyl or those radicals of the specific examples

listed in the enclosed tables or specific examples. Particularly preferred examples
of heterocyclyl R' include tetrahydro-2H-pyran-4-yl, 1-(methylsulfonyl)-
piperidin-4-yl and 1,1-dioxidotetrahydro-2H-thiopyran-4-yl or those radicals of
.the specific examples listed in the enclosed tables or specific examples. Specific

| 20 examples of R! include 4-hydroxycyclohexyl, tetrahydro-2H-pyran-4-yl, 1-
(methylsulfonyl)piperidin-4-yl, cyclopentyl, (S)-(2-hydroxy-1,2-dimethyl)propyi,
2,2-diethoxyethyl, 2,2-dimethoxyethyl, 3-hydroxypyridin-2-yl, (S)-(1- |
hydroxymethyl-2-methyl)propyl, 4-(2-(N,N-diethylamino)ethoxy)phenyl, benzyl,
phenyl, butyl, dodecyl, 2-hydroxyethyl, 3-methyibutyl, 2-methylpropyl, (2-

25 hydroxy-1,1-dimethyl)ethyl, 2,3,-dihydroxypropyl, 3-hydroxypropyl, hexyl,
i)yridin-2-y1, 2-morpholinoethyl, 2-(piperidin-1-y})ethyl, cyclohexylmethyl, 1-
(hydrox ymethyl)butyl, 4-fluorophenyl, cyclopropylmethyl, 2-methoxyethyl, 3-
(N,N-dimethylamino)propyl, isopropyl, methyl, 2-morpholino~2~(py1idin-4-
~~ yDethyl, 3-furylmethyl, 1-oxidotetrahydro-2H-thiopyran-4-yl, 1,1-dioxido-
30 tetl_'ahydro-ZH—thiopyrén—él-yI, 1-phenylpropyl, phenethyl, 4-(2-hydroxyethyl)-
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and nonoal kyl -substituted phenyl. 5 Preferably, R is aryl, aralkyl,

cycl oal kyl, cycl oal kyl al kyl, heteroal kyl substituted cycloalkyl,

het er osub™Q ¢26¢x®4cycl oal kyl , heteroal kyl, heterocyclyl dCI/EPI201106

het erocycl yl al kyl . More preferably R is heteroal kyl substituted
cycl oal kyl, heterosubstituted cycl oal kyl, heteroal kyl or heterocyclyl. A 10
particularly preferred exanples of a heteroalkyl R is hydroxyal kyl, e.g.,
(1- hydroxy-2-nethyl)-prop-2-yl, 1-hydrdy-pentan-2-yl, (S)-2-hydroxy-1, 2-
di met hyl - propyl, (R)--2-hydroxy-1, 2-dinethyl -propyl,

(S)-2-hydroxy- 1-net hyl - ethyl 1- hydr oxynet hyl - cycl opent an-1-yl and

2- hydr oxy- 2 pagynyi- (éﬂi'n@ﬂ:v’{ -:f-yl whﬂh?&oﬂyﬂﬂ?%STﬂﬁbkéhr@?ﬂ)pWr e
specifically 3- h r oxy- di et hyl’butyl 15 or” 3- hydr ox

(S) - 3-di net B;(Riw’n}blldmpn-tll‘ud OFM-é@ﬁtganDeMb ZS(M!EFIHH%YB%B pedyl. 29 sted in

of het or ooy BN Sty e RTINSl SAYEC SopLSDRGREE, FOnTT) °°

pi peridin- 4eﬂ‘1|[yl arteleﬂayﬂa?ﬂng ﬂ%ﬁp&ﬁ'ﬁ){dﬂiﬁ ajrd:léﬂrbpﬁyﬂamydﬂowm@trymhose

radi cal s of he specific exanp listed in the encl osed. tab]es or
speci fi c exmmy@blo)speﬂb (h—hy@@cmhﬁbce@lmtml 1-dimethutpropyl A%y cl ohexyl |

tetrahyd 4y, I tyl,
(9)- (2 nydr S SPaNY binstivint EEOREIGI DA RREIEhAa, . (T e ver iyt
3- hydr oxypy gylebbuty; yJ(oxmoxmemﬁfth %emmyelmapy 2;

4-(2- (N, N-di et hyl am no) et hox benzyl Snyl _bui %I ) dgdlecyl ,

2- hydr oxyet ?Mﬂhh%yﬁﬁkyﬁ 2‘@%&‘% 13@0 YRS Yp =plthiazol-6-ylmethyl,

oyrt di i 2. TS Bk Eh i %ﬁ‘“ﬁ*‘%@*’8¥5¥'ﬁﬁp.@¥*}dﬁ% P sy et hy
1- (hyodr oxymﬁwdn)-wl yid (14tyfdkmnynmﬂ’qématyl mythbmladmylsmétﬁcwppc:!ﬁc met hoxyet hyl ,
3- (N, N-di net hyl am propyl opyl th nmor phol i no- 2- (pyri di n- 4-
yl)ethyl, 3¢¥3HRE P q@'ﬁlﬂs% {elsé’ﬁﬁﬂfﬁr’)r&z?gamﬁlﬁspyran 4-yl, 1, 1-dioxido
30 tetrahydro 2H—th| | m

4- (2-hydr oxyet hyl) 12 E%%b—slﬁ Biis R0y ERISS or EPoz%llos 22 phenyl

" 3- (4- et hy| pefeesty ialky] enydyroabylind evenynomepréfataply methybemdiss propyrospy| |

cyclopropyl.
15
Another aspect of the invention provides coxnpougds of Formula
IL
N7 XLAII
RI\WJ\Z/ N7 SNRER?
Formula II
20 or pharmaceutically acceptable salts thereof,
wherein:
Zis N or CH;
W is NR%

X' is O, NR* (where R* is hydrogen or alkyl), S, or CR’R® (where
25  R’and R® are independently hydrogen or alkyl) or C=0;
Ar' is aryl or heteroaryl; |
R! is hydrogen, alkyl, haloalkyl, aryl, aralkyl, cycloalkyl,
cycloalkylalkyl, heteroalkylsubstituted cycloaikyl, heterosubstituted cycloalkyl,




3-(2-pyrrolidinon-1-yl)propyl, 2-acetanridoethyl, 2- (pyr|d|n 5 qpﬁyl
pentyl, 2- (N, N-di met hyl am no)ethyl, 2-(pyrrolidin-1-yl)ethyl,

3- (pyrrc: V06434 ) propyl, ethyl, 5-nethy|pyridin-2-y|,Iﬁﬂﬂ@@mwﬂﬂéthyl,
cycl opropyl, (1-hydroxynethyl-3 5 nethylthio)propyl,

(1- hydroxynet hyl ) cycl pentyl, 1, 1-di nmethyl propyl, 3-ethoxy- 3-o0xo-propyl,
(1-(piperidin- I-yI)cycIohexyI)nEthyI 3- nethoxypropyl cyl cobutyl,

1- (oxo- et hoxynet hyl ) pi peri di n-4-yl , 4|ﬂ§}mmycyclohexyl 2-

cycl ohexyl et hyl , (2-nethy|thiazo|-5 yl) met hyl,

i m dazo[ 2, 1- bj t hi azol - 6-yl net hyl,  hydrogen, 4- phen¥lbutyl

2- (4- am nopheratbalieyioyanostkyli hteroByalyl, héterocwyllicgl, 28 TTOA oBy‘r an-4-yl and
(1- hydroxynethyl)bytyl 2or t hose r of the£®5§0|f|c l.es |isted

di cal
in the encl dadgre hpndsY oﬁmgﬂéﬁ?qdp ? Ig%fis’é%m%a@f g}eygro%aq alkyl, aryl,
| oal kyl K | kyl and
cycl oal ky dtylfgfengrag@}x ¥dioal f%&gﬁ’%ﬁ# 'ﬁyanoglk Eyghost kyl and even

nore preferabl t or a so pro opropy 15 Anot her aspect of

the inventi malhylmmrdae,s(hemmpgadyﬂ&:yo]balﬁgr)ﬂkj/la)rI(Iheterléoyaiyib(aeﬂetoar)ﬂ}hlkyl

: phar %eut ically acce 2abLe sal tsﬁﬁ reof, wherein: ZisNorCH wis NR2;
is D, NR4 (where RR B alkyl), S, or CRSR6 (where 25 R5 and

R6 are independently quﬁﬁﬁ é?;roraahl@ﬂ dor CCOQ Ar' is aryl or heteroaryl;
R is hydrogen, alkyl, hal 0a ., aryl, aralkyl, cycl oal kyl ,
cycloal kyl al kyl, het erR?aihﬁFI a:ﬁnsdﬁneud@mlydydmgah l@}ky bstituted

Sinea o oML T L e
(where R¥s alkyl, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl, alkoxy,
10 aryloxy, amino, mono- and di-alkylamino, arylamino or aryl{alkyl)amino}) .
where R', R®>, W, Z, X" and Ar’, are as defined above. .
Preferably W is NRl, more preferably NH.
Preferably, Z is N.
Preferably, X' is O or CHy, more preferably O.
15 Preferably, Ar'is optionally substituted phenyl, optionally

substituted furyl or optionally substituted thienyl. More preferably, Ar' is
optionally substituted phenyl, particularly 2-substituted, 4-substituted or 2,4-
disubstituted. Still more preferably, Ar' is monohalo-substituted phenyl (e.g- 2-
chiorophenyl, 2-fluorophenyl or 4-fluorophenyl), monoalkylphenyl (e.g. 2-

| 20  methylphenyl), dihalo-substituted phenyl(e.g. 2,4-difluorophenyl), dialkylphenyl
(e.g. 2,4-dimethylphenyl or 2,6-dimethylphenyl), 2,4-disubstitutedphenyl (e.g. 4-
fluoro-2-methylphenyl, 2-fluoro-4-methylphenyl) or preferably also monohalo- |

and monoalkyl-substituted phenyl.

25 Preferably, R' is aryl, aralkyl, cycloalkyl, cycloalkylalkyl,

| heteroalkylsubstituted cycloalkyl, heterosubstituted cycloalkyl, heteroalkyl,
heterocyclyl or heterocyclylalkyl. More preferably R! is heteroalkylsubstituted
cycloalkyl, heterosubstituted cycloaikyl, heteroalkyl, or heterocyclyl. Specific
examples of R' include 4-hydroxycyclohexyl, tetrahydro—ZH—pyranA;yl, 1-

3{). (methylsulfonyl)piperidin-4-yl, cyclopentyl, (S)-(2-hydroxy-1,2-dimethyl)propyl,
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(where Y' and Y2 are independently either absent or an al kyl ene group and

R ' is hydrogen, alkyl, haloal kyl, hydroxy, alkoxy, am no, nonoal kyl am no
or di al Q&MY , (heterocyclyl) (cycloal kyl)al kyl or PCT/EP02/01106
(heterocyclyl)(heteroaryl)alkyl; 5 R2 is hydrogen or alkyl; R7 is hydrogen
or alkyl; and R2 and R9 are independently hydrogen, alkyl, aryl, aralkyl,
cycl oal kyl, cycl oal kyl al kyl, heteroal kyl, al kyl sul fonyl, aryl sul fonyl,
-C(O-R8" (where R8lis alkyl, aryl, arélkyl, cycloalkyl,.cycloal kyl al kyl,
het er oal kyl , al koxy, 10 aryl oxy, am no, nono- and di-al kyl am no, arylam no
or aryl(alkyl)amno) . where R, R3, W Z X and Arl, are as defined
abo¥e. Elr ebgrdibthyx pathys, NRAimethoxeyqyf hadrbyypyrddin-Prdf @€l y, Z is N
Preferably

X is 0 CH2 f )y O 15 Pref bl Ar' i
opt 1 onal | Y BRIV EHSHENPO S L GG ety Rt eoBa RS b5V opt | onal | y
bstitut ' . ) , 3 AL {4 tituted
;Ee?}y: , “p:?ﬁr@jﬁ)gé{l,ydogf?céﬁbig?ﬁrﬁ{c%wl 21:-)’ ?&&%l?%;a{;?gmg@ﬁryrﬁpfé?;ubs? i '? ut ed.
Still h fwil Abdi ethiylh 2p8)+h miped,i 3- dxyprepyll h¢xyl,g. 2-
ch: or ogﬁreﬁ W?Z}?fl u ?gﬂme)n_ :y r é—hﬁldljg;%pge :\é'% ?ra?)g%i%hlegyl (e.g. 2 20
ot ) phonbYidn gt ad GReRupe i 4 GrRSgC LY B sTaPR SRS BRE L
di al kyl ph L nnelheth -
> 3 sber ey efiylond, IRSGIGRE SeloflopdindebyiTE ribth R 5
2-f1 ulork ol- 4@&?—({11‘_;113;@ ’hga)pmplr)@,riecﬁmgpyi]& xynethlylls @-mnrth planorz-(@mudmﬁ— I
nmonoa -S i e nyl .. r ef er i S .a ra :
cycl oal Kyl ?'I'jlf'r}sﬂi %‘&W&T‘%ﬁﬁy 'f’x“ﬁ’gﬁtﬁarhggpéﬁgﬁB@frﬂ'ﬂfgdi%bgﬁ‘@%ﬁ%@/,
het erosubsj j Hﬁﬁéot%y&ﬁl-mlthiobﬁfgﬂ, tSh{éncthy’l‘,Qi-@r-Rfd&ﬁk%dthflyphenyl,

het erocycl yl'al kyl. Mde prefera I s heferoal Kyl substi tuted

cyclifal kyl 3-(hetetipintrazintluylpropyl Hdurioxybutlib Sapembilinoprepylné{er ocycl y! .
tS 21? (r: :aLIyg r ogﬁqﬁﬁ%hﬂfﬁngp?hg E—Lage %‘Hﬁ??%dyi’%%%rﬁq%?@éﬁ YRR Eﬁfﬁ'@%{g/ cl opentyl,
(P g)T ; (E % 62}/ga}i%a%wlmﬁnsje&gﬂ,@@yﬁroﬁam-z-ym&hﬁu BUplrralidia- MO)PRPYR 49N 5-
' methylpyridin-2-yl, propyl, methyl, cyclopropyl, (1-hydroxymethyl-3-
methylthio)propyl, (1-hydroxymethyl)cyclpentyl, 1,1-dimethylpropyl, 3-ethoxy-
15 3-oxo-propyl, (1-(piperidin-1-yl)cyclohexyhmethyl, 3-methoxypropyl,
cylcobatyl, 1-{oxo-ethoxymethyl)piperidin-4-yl, 4-methoxycyclohexyl, 2-
cyclohexylethyl, (2-methylthiazol-5-yl)methyl, imidazo[2,1-b]thiazol-6-ylmethyl,
hydrogen, 4-phenylbutyl, 2-(4-aminophenyl)ethyl, pyridin-3-yl, tetrahydro-2H-

thiopyran-4-yl and (1-hydroxymethyl)butyl.

Preferably R® and R® are idependently hydrogen, alkylsulfonyl or
-C(0)-R*, where R®! is monoalkylamino.

Further preferred embodiments of the present invention are as

25 ~ follows:

(i) A compound of the formula I or I




24 2, 2-di et hoxyet hyl , 2, 2-di met hoxyet hyl , 3- hydroxypyri di n-22yPUStPE&S (1.
hydr oxynmet hyl - 2- met hyl ) propyl, 4-(2-(N, N-di et hyl am no) et hoxy) phenyl ,
benzyl, PKEYI64SMut yl , dodecyl, 2-hydroxyethyl, 3-methyl PauEPO2/01106
2-nmet hyl propyl, (2- hydroxy-1, 1-di nethyl)ethyl, 2,3,-dihydroxypropyl,

3- hydr oxypropyl, hexyl, 5 pyridin-2-yl, 2-norpholinoethyl,

2- (pi peridin-1-yl)ethyl, cyclohexylnmethyl, 1- (hydroxynethyl)butyl,

4-f 1 uor ophenyl, cycl opropyl nethyl, 2-netBdxyethyl, 3-

(N, N-di net hyl am no) propyl, isopropyl, methyl, 2-norpholino-2-(pyridin-4-
yl)ethyl, 3-furylnmethyl, 1-oxidotetrahydro-2Hthiopyran-4-yl,

| - phenyl propyl, 1, 1 -dioxidotetrahydro-2Ht&i ran-4-yl, phenethyl,

4- (2- hydr oxyet hyl ) phen yl, 10 3-(4Nre PTS eréZm% 1- yI)propyI,

4- hydr oxybutyl, 3- nnrpholinopgppyl J 3- (- p rrolidinon-1-yl)propyl,

2- acet am doet hyl , 2-(pyri di n-2-Jyet P, 2-(N, N

di nmet hyl arni no) et hyl, 2-(pyrrolidin-1- yI) hyl, 3-(pyrrolidin-I-yl)propyl,
et hyl, 5- nethylpyridln 2-yl, propyl, nethyl, cyclopropyl,

(1- hydr oxynet hyl -3 nethylthio)propyWFmﬁﬁﬂﬁwdroxyrnethyI)cyclpentyl, 1, 1

- -di met hyl propyl, 3-ethoxy- 15 3-oxo-propyl,
(1-(piperidin-1-yl)cycl ohexyl) net hyl, 3- nethoxypropyl cyl cobutyl,

1- (oxo- et hoxynet hyl ) pi peri di n-4-yl , 4- nethox&gyclohexyl, 2-

cycl ohexyl ethyl, (2-nethylthiazol

i mdazo[ 2, 1- b]thlazol 6- yIneto i
2-(4- am nophenyl Yethyl, pyri & ﬂ@. e-2H thlopyran 4-yl and

(1- hydroxynet hyl ) butyl . 20 Pref rab:§ and Bre i dependent |y hydrogen,
al kyl ssil fonyl or -C(O-R81, where BR8immhig gronoal kyl am no. Further preferred
enbodi nents of the present invention are as 25 follows: (i) A conpound of,
the formula | or Il 12 August 2005 WO 02/ 064594 PCT/ EP02/ 01106 25 1 |~

or pharmaceutically acceptable salts thereof,

hyd ogen, hAghenylbutyl

wherein:
ZisNorCH;
10 | W is NR%;
'is O, NR* (where R* is hydrogen or alkyl), S, or CR’R® (where
R® and R® are independently hydrogen or alkyl) or C=0;
X%is O or NR';
Ar'is aryl or heteroaryl;
15 R? is hydrogen, alkyl, acyl, alkoxycarbonyl, aryloxycarbonyl,

heteroalkylcarbonyl, heteroalkyloxycarbonyl or -R*'-R* where R?! is alkylene or

~C(=0)- and R* is alky! or alkoxy; |
, R' is hydrogen, alkyl, haloalkyl, aryl, aralkyl, heteroaryl,

heteroaralkyl, cycloalkyl, cycloalkylalkyl, heteroalkylsubstituted cycloalkyl,

20 heterosubstituted cycloalkyl, heteroalkyl, cyanoalkyl, heterocyclyl, hetero-
cyclylalkyl, R'%-SO,-heterocycloamino (where R'2 is haloalkyl, aryl, aratkyl,
heteroaryl or heteroaralkyl), -Y'-C(0)-Y? -R!! (where Y' and Y? are
independently either absent or an alkylene group and R is hydrogen, alkyl,
haloalkyl, hydroxy, alkoxy, amino, monoalkylamino or dialkylamino),

25 (heterocyclyl)(cyclOa}kyl)alkyI or (heterocycl yl)(heteroaryl)alkyl;
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RAWZ NX2 R3 Formulal | N\ r ' At RL5 WZ N~ ~NRSRO Eorfust2ope |

phar maceutically acceptable salts thereof, wherein: Zis Nor CH 10 Wi S
NR2; X iWOO0NR% (Where R4 is hydrogen or alkyl), S, or BRERB20IMSre R5
and R6 are independently hydrogen or alkyl) or CO X2 is Oor NR7; Ar' is
aryl or heteroaryl; 15 R2 is hydrogen, alkyl, aryl, alkoxycarbonyl,

aryl oxycar bonyl, heteroal kyl carbonyl, heteroal kyl oxycarbonyl or R21-R22
where R21 is alkylene or -C(=O- and R?® is alkyl or alkoxy; R is
hydr ogen, al kyl, hal oal kyl, aryl, aral kyl, heteroaryl, heteroaralkyl,

cycl oal kyl, cycloalkylalkyl heteroalkylsubstltuted cycloalkyl 20
het er osubst i t ut ed cchbthbt&dogerhaﬂlqﬂ aatcloglkyl, cyelnmlkb/]ayky,l g, elrathyi/,cl yI hetero .

L A S S S ™ 1
are |1 ndepenganlos biisky, A0 mBioalt) ity LEBRINN SR %&11 i's hydr ogen,

al kyl, hal oa nonoal anmi no or dial kylam no),
25 (heter ocmohqamﬂmbmmncyla)m«gt Nn?'2 '(ﬁaf e(mdxcyacwis)-(@(@oa%@m,)m kyl; 12

Augus t 2 005 %M?N%%é 056(33)529045 8?8)1;{\1589 %{39 JIQSQ anc? IQ” are independently hydrogen or
alkyl; and R* is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl or

optionally substituted phenyl )or acyl;
R is hydrogen or alkyl; and
R® and R® are independently hydrogen, alkyl, aryl, aralkyl,

10 cycloalkyl, cycloalkylalkyl, heteroalkyl, alkylsulfonyl, arylsulfonyl, -C(O)-R*
(where R%is alkyl, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl, alkoxy,
aryloxy, amino, mono- or di-alkylamino, arylamino or aryl(alkyl)amino} or R®
and R® together form = R¥R® (where R¥ and R® are independently hydrogen,

~alkyl, cycloalkyl, cycloalkylalkyl or optionally substituted phenyl); or

15 -pharmaceutically acceptable salts thereof,

(ii) The compound as specified in (i) of the formula I or II

Xl
COC
Rl o
\WJ\Z N X2
RS

- 20 Formula I
Xl
\ ‘-..AI_I
RS J\ NR®R’®

Formula H

25 of pharmaceutically acceptable salts thereof,
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R3 is hydrogen, alkyl, cycloal kyl, cycloal kyl al kyl, aryl, aral Ey?

hal oal kyl , heteroal kyl, cyanoal kyl, al kyl ene-C(O) - R3' (where R31 is

hydr ogen, W%P?(Qﬁlﬁwhydroxy, al koxy, ami no, nonoal kyl ani no ACTHERPAAEN no) ,
am no, nonoal kyl am no, dial kyl ai nino or NR32-Y3-R33 (where Y3 is -C(O),
-C(OO0, 5 CONR34, S(O2 or S(O2NR35; R32, R34 and R 35 are

i ndependently hydrogen or alkyl; and R33 is hydrogen al kyl, cycl oal kyl,
cycl oal kyl al kyl, heteroal kyl or opti onad1 y substituted phenyl )or acyl; R7
i s hydrogen or alkyl; and R8 and RO are independently hydrogen, alkyl,

aryl, aral kyl, 10 cycl oal kyl, cycl oal kyl al kyl, heteroal kyl, aIkyIsquonyI,
aryl sul f onylwherdf:O - R8' (where R8lis al kyl, aryl, aral kyl, cycloal kyl,

cycl oal kyl al kyl , heter alﬁgg al koxy, aryloxy, am no, nono- or

di - al kyl am no, aryl am g I(aI kyl)am no) or R8 and RO together form
=CR82R83 (where R82 aRgiff{pzare i ndependently hydrogen, alkyl, cycloalkyl,
cycl oal kyl al kyl or optlonally substltuted phenyl); or rnaceutically
accept abl e salts t her 8dfis O NR* (WhaecRmpbydrdvemor@ﬂie&) i @CC£ R ((Whezggf t he

f or mul orsl 1 .20 Farnul a la Il 25 or pharmaceutically acceptable

salts fher ‘;’Lé Hfg‘ﬂgu %@W‘%ﬁfﬁoms% PCTI EP02/ 01106 27 wherein: Z is
N or CH; WIS NR2; XxZisgd, NR~ (where R4 is hydrocen or alkyl), S or CR
5 RG (where 5 R~ and 1?6 are independently hydrogen; X2 is 0; Ar' is aryl;

R2 is hydrogen, alkyl Araisyaryl;
R*is hydrogen, alkyl, acyl;
R! is hydrogen, alkyl, aryl, aralkyl, heteroaryl, heteroaralkyl,

10 cycloalkyl, cycloalkylalkyl, heteroalkylsubstituted cycloalkyl, heterosubstituted
cycloalkyl, hetcrdalkyl, heterocyclyl, heterocyclylaikyl, R'2-S0,-hetero-
cycloamino (where R is haloalkyl, ary, aralkyl, heteroaryl), -Y'-C(O)-Y? -R"!
(where Y' and Y? are independently either absent or an alkylene group and R" is
alkoxy), (heterocyclyl)(cycloalkyl)alkyl or (heterocyclyl)theteroaryl)alkyl;

15 ' R’ is alkyl, cycloalkyl, aryl, amino, monoalkylamino, dialkyl-
amino; and '

R® and R® are independently hydrogen, alkylsulfonyl, -C(O)-R*
where R¥is mono-alkylamino;

or pharmaceutically acceptable salts thereof.

20
(i11)  The compound as specified (i)
wherein: _
ZisNor CH;
W is NR® or O;
25 X' is O, NR* (where R* is hydrogen or alkyl), S, or CR’RS (where

and R® are independently hydrogen or alkyl) or C=0;
X% is O or NR';
Ar' is aryl or heteroaryl;
R?is hydrogen or alkyl;




R is hydrogen, alkyl, aryl, aral kyl, heteroaryl, heteroar aFk urc;ust2805
cycl oal kyl, cycl oal kyl al kyl, heteroal kyl substituted cycloalkyl

het er osubWO @2@s+&84 cycl oal kyl, heteroal kyl, heterocyclyl, PCT/EP02/01106

het erocycl yl al kyl, R 12 -SQO2-hetero- cycloamno (where R 12 is hal oal kyl,
aryl, aralkyl, heteroaryl), -Y-C(O-Y -R (where Y' and Y2 are
|ndependently ei ther absent or an al kylene group and Rl 1 is al koxy),
(heterocyclyl) (cycloal kyl )al kyl or (het P2 ocyclyl) (heteroaryl)al kyl; 15 R3
is al kyl, cycloal kyl, aryl, am no, nonoal kyl am no, dial kyl- arnino; and Ra
and R9 are mdependently hydrogen al kyl sul fonyl, -C(O-Rg | where R81lis
mono- al kyl ami no or pRhds ri‘gzdmgemcab]tylyhadmﬂe,@,tamll era.ﬂaﬂ,t@dmlinéof 20 (ill) The .

conmpound as s e erein; N .or 0; X1 is
0, NR4 (wheﬂ@ yl@kﬂ é‘f‘%"&éiylé ?y"k@ik%’rhe&%ﬁgjs IWﬁeéf‘@’c Yand R5 are
I ndependent Gefer DR, o7 -8Ry AELRY's aryl or
het er oaryl ; hé‘ﬁgmﬂgpggﬁ’r og ﬁhgﬁr&&g?@l&l, OcifjlyhstﬁZOOS 021064 4 28

PCT/ PPOZlOl(]sﬂﬁardRY’ asd ¥ aknogbppn@hklyle;th&mbml Ryan alkylene geouplargR™ Bycl oal kyl

. | oal k ubst it uted .cycl oal het er osubstituted
cycl od kyl - Wvcisch HirkbtodRy PRy kot Sp Bt RSP RRE, c1 v 1 2l ky!
=Y -O- Y2d,aﬁ€ landi eqhete}focgembéag%l@n@ﬂ P&%@ﬁfﬁdyﬂﬁ)(ﬁ&@ma@mm or an
al kyl ene group and rogen, al hal oal kyl_, 1ydroxil al koxy,
am no, nonoal kyl ami ncRoushydroocn, alkyl, cycloa]kyl cycloalkylalkyl
haloalkyl, heteroalkyl, cyanoalkyl, alkylenc-C(O}-R3 ! (where R* is hydrogen,
alkyl, hydroxy, alkoxy, amino, monoalkylamino or dialkylamino), amino,
10 monoalkylamino, dialkylamino or NR*ZY?.R* (where Y? is =C(0), -C(0)O-,
-C(O)NR*, S(0), or S(0),NR*; R*, R* and R* are independently hydrogen or
alkyl; and R* is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, heteroalkyi or

optionally substituted phenyl )or acyl;
R’ is hydrogen or alkyl; and
15 R® and R’ are independently hydrogen, alkyl, aryl, aralky],
cycloalkyl, cycloalkylalkyl, heteroalkyl, alkylsuifonyl, arylsulfonyl, -C(O)-RY
(where R¥is alkyl, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl, alkoxy,
aryloxy, amino, mono- and di-alkylamino, arylamino or aryl(alkyl)amino) or R®
and R% to gether form =CR¥R® (where R¥ and R®® are independently hydrogen,
.?.0 alkyl, cycloalkyl, cycloalkylalkyl or optionally substituted phenyl).

(iv) The compound as specified in (ii) wherein Ar’ is not aryl but

heteroaryl.
25 (v)  The compound as 'speciﬁed in (ii1) of Formula I
wherein: |
Zis N;
W is NR%;

X! is O, S, or CR°R® (where R’ and RS are independently
30 - hydrogen;




di al kyl ami no), (heterocyclyl)(cycloal kyl)al kyl or 12 August 2005

(heterocyclyl)(heteroaryl)al kyl; R3 is hydrogen, alkyl, cycloal kyl,

cycl oal kyM} e/06459%ryl , aral kyl, hal oal kyl, heteroal kyl, cyamarozpl106

al kyl ene--C(O -R3'" (where R3' is hydrogen, alkyl, hydroxy, alkoxy, am no,

nmonoal kyl am no or dial kyl am no), am no, 10 nonoal kyl am no, di al kyl arni no or
W2-Y3-R33 (where Y3 is -C(O, -CCOO, -C(ONR34, S(O2 or S(O 2NR35; R32,

- R34 and Ras are independently hydrogen ogg alkyl; and R33 is hydrogen,

al kyl, cycloal kyl, cycl oal kyl al kyl, heteroal kyl or optionally substituted

phenyl )or acyl; R7 is hydrogen or alkyl; and 15 R8 and R9 are

i ndependent |y hydroge 2:8 kyl, aryl, aralkyl, cycloalkyl, cycloalkyl al kyl,

het er oal kyl, al kyl sul fonyl"; arylsulfonyl, -C(O-R8 (where R8lis alkyl,

aryl, aral kyl, cycl oalg¢yis,argdycl oal kyl al kyl, heteroal kyl, al koxy, aryl oxy,

am no, nono- and di-alkylam no, arylamno or aryl(alkyl)amno) or R8 and

RO toget her form =CRSEREE bydmeseor®byland R83 are i ndependent|y' hydr ogen,

20 al kyl, | oal kyl , I ' ' h ).
(v} The' compound as' Bpbreeth Ak iy lerdBd, auty SYORUAMIEA BerY)

het er dar y| . hét&roflkylsthsitcrdppticakds hapesibstiaded cyc{dalky), heferdalitylyl a |
wherein: ZisN, WSNFQZ; XJI ligﬁcﬁ(o’ S ~or CROR6 (where R5 and R6 are
i ndependent R§ereeydiyl pefgricyclyplixt qus tCéhos W O¥hassd5oud BCRREPO2/ 01106 29 X2

1s 0; "Ar' j : i I : il al kyl, aryl,
~aral kyl cyfgla%gcﬁ%?t})’%yg%%%?gﬁkyil,h&r%%ﬂé?gglﬁyﬁ‘q’sﬁ%@{){}?ﬁé&é& cycl oal kyl ,
het er osubst ¢ycli ¥clyadgadkygdlky lor (Heedrecywdylhtteroaryl)alkyl;
R’ is alkyl, cycloalky! and aryl.

10 (vi) The compound as specified in any of (i) to (v) of Formula I or

Formula II, preferably Formula I.

(vii) The compound as specified in any one of (i) to (vi), wherein Z is

(viii)  The compound as specified in any one of (i) to (vii), wherein W is
15 NH.

(1x) The compound as specified in any one of (i) to (viii), wherein Ar'

1s optionally substituted phenyl.

x) The compound as specified in any one of (i) to (ix), wherein X' is
Oor CHz .
20 {xi) The compound as specified in any one of (i) to (x), wherein X'is

(xi1) The compound as spéciﬁed in any one of (i) to (x) wherein R!is
aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heteroalkylsubstituted cycloalkyl,
25 -hgterosubsﬁtuted cycloalkyl, heteroalkyl, heterocyclyl or heterocyclylalkyl.




het erocycl yl, heterocyclylalkyl, Y -C(O-Y2 -R' (where Y ;%@U%StéQPgS

i ndependently either absent or an al kylene group and R' is al koxy, (hetero-
cyclyl) (cW& @d6#5pH) al kyl or (heterocyclyl) (heteroaryl) al KYACT/ERS208106]| kyl ,
cycl oal kyl and aryl. 10 (vi) The compound as specified in any of (i) to (v)
of Formula | or Fornmula Il, preferably Formula I. 15 NH. (vii) The
conpound as specified in any one of (i) to (vi), wherein Zis N (viii)
The conpound as specified in any one of ) to (vii), wherein Wis (ix)
The conpound as specified in any one of (i) to (viii), wherein Ar' is
optional l'y substituted phenyl. (x) The conpound as specified in any one of
(i) to (ix), whéxig)n hecemp@ratasGpecifigdin(any)ontloé(iyripihivhaeindbdei fied in

22; one 8; 'egercﬁagk)%%g%‘“@ﬁgﬂgﬂﬁy‘ i,gtegég%s, ')t(%%%ﬂ@qea}fyg %Q%gg@f?rs pecified in

- cycl oal kyl alpgpekocybgt er oal kyl substituted cycloal kyl, 25 heterosubstituted

cycl oal kyl, heteroal kyl, heterocyclyl or heterocyclylal kyl. 12 August 2005
WO 02/ 064594 PCT/ EP02101106 30 (xiii) The conmpound as specified in any one

et er hubst 1 ut GVLy c LR PRYPOSBEPERR, ) SRELS LY ST FAORY sy

conmpound as heRawlyEived in any one of (i) to (xiii), wherein Rl is
het-erocycl yl. (xv) "The conpound as specified in any one of (i) to (xiii),
wherein R is heteroal kyl. 10

xv) The compound as specified in any one of (i) to (xiii), wherein R'is
heteroalkyl.
10 |
(xvi)  The compound as specified in any one of (i) to (xv), wherein R'is

hydroxyalkyl.

(xvii) The compound as specified in any one of (i) to (xvi), wherein Ar'

15 is 2-substituted-phenyl, 4-substituted-phenyl or 2,4-disubstituted-phenyl.

(xviii) The compound as specified in any one of (i) to (xvii), wherein Ar'
is 2-chlorophenyl, 2-fluorophenyl, 2-methylphenyl, 4-fluoro-2-methylphenyl or
2 4-difluorophenyl.

(xix)  The compound as specified in any one of (i) to (xviii) wherein X?

is 0.

(xx) The compound as specified in any one of (i) to (xviii) wherein X

25 is NR’.

(xxi)  The compound asspecified in any one of (i) to (xx) wherein R’is
methyl, ethyl, propyl, cyclopropyl, amino, dimethylamino, methyl-isobutylamino,
propylamino, hélogen substituted phenyl, e.g. ﬂuorphenyl, pfeferablj methyl,

30 | .propyl or cyclopropyl, most preferably methyl.
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(xvi) The conpound as specified in any one of (i) to (xv), v\,heEJI glsn0 4 IS

hydr oxyal kyl . (xvii) The conpound as specified in any one of (i) to (xvi),
wher ei n Arwo 028645%t 2- subst i t ut ed- phenyl, 4-substitut ed- phepgi/ERI2/01106

2, 4-di substituted-phenyl. (xviii) The conpound as specified in any one of
(i) to (xvii), wherein Arl is 2-chorophenyl, 2-fluorophenyl,

2- et hyl phenyl , 4-fl uoro-2-nethyl phenyl or 2,4-difluorophenyl. 20 (xiXx)
The conpound as specified in any one of Bl) to (xviii) wherein X2 is O

(xx) The conpound as specified in any one of (i) to (xviii) wherein X2 25
is NR7. (xxi) The conpound asspecified in any one of (i) to (xx) wherein R3
is nmethyl, ethyl, propyl, cyclopropyl, am no, dinethylam no,
nethyl-lsobutylanlno propylanlno halogen substituted phenyl, e.

f 1 uor phenyl pr dxsiiabl Thegompaund aesgﬁca“wﬁlcn@ny@y@pf)@} OdyKL) Ofrﬁgmn%a ef erably

met hyl . 0 6,3 X811 conmpound
as specifi e?fgﬁﬁeté?\léqgﬁse%%é%% 0 (1)s<.af%u Er %d)x é%vg?ﬁéh%
hydrogen ancis Byl slmbcyydryloaykaﬂuaulmomdlkmnm%mm&&h:ﬁmbgmfaabzy R’s aI kyl,
al koxy, yl oxy, am no, nopnoal anmgo or dial kyl amno), preferably RO is
hydr ogén allkily@'egfffbﬁyqﬂs‘ﬁ@!b @Rsl&mﬁmmmﬂo (xxiii) The compound
as specified in (xxi), wherein Ar' is 2,4-difluoro- phenyl and R is
~tetrahydro-2H pyran-4-yl, i.e., 6-(2,4- di f 1 uorophenoxy) 8-

met hyl - 2- (t et r ahy(®xigi) Zﬁk@muﬂdyz{ @Eblﬁ@hl]iry(xxobowhé‘rﬁﬁrﬁj 1py,lzl+chﬂubrn— 7(8H) - one.
10 (xxiv) The cqnp d as specified in (xxi), wherein Ar 2, 4-difl uoro-
phenyl and mhepyd aﬁgﬁ?&%ﬁﬁﬂf‘l@@?ﬂ%?ﬁﬁnﬂﬂ&ﬂe Gg*dgl”PEODbeEﬁ*}S&Orophenoxy) 8-

propyl - 2- (t ghefvA{ieratary 5 Alpytanth S BhARPHMBS @ 3L ApTrfti @Y A SRS 7(8H) - one.
10
(xxiv) The compound as specified in (xxi), wherein Ar' is 2 4-difluoro-
phenyl and Ris tetrahydro-2H-pyran4-yl, i.e., 6-(2,4-difluorophenoxy}-8-
propyl-2-(tetrahydro-2 H-pyran-4-ylamino)pyrido[2,3-d]}pyrimidin-7(8H)-one.

15 _ (xxv) The compound as specified in (xxi), wherein Ar' is 2.4-difluoro-
phenyl and R! is tetrahydro-2H-pyran-4-yl, i.e., 6-(2,4-diflucrophenoxy)-8-
cyclopropyl-2-(tetrahydro-2H-pyran-4-ylamino)pyrido[2,3-d)pyrimidin-7(8 H)-

one.

20 (xxvi) The compound as specified in (xxi), wherein Ar' is2,4-
: d1ﬂuoropheny1 and R'is 1,3- d1methy1-3 hydroxy-butyl 1.e., 6- (2,4-D1ﬂuoro—
phenoxy)-2-(3-hydroxy-1,3-dimethyl- butyla_tmno) -8-methyl-8H-pyrido[2,3-
d}pyrimidin-7-one.

25 (xxvii} The compound as specified in (xxvi) that is 6-(2,4-Difluoro-
| phenoxy)-2-(3-hydroxy-1(S),3-dimethyl-butylamino)-8-methyl-8H-pyrido[2,3-
d]pyrimidin-7-one.




15 (xxv) The conmpound as specified in (xxi), wherein Ar' igzéugyscfizfopaor 0-
phenyl and R is tetrahydro-2H pyran-4-yl, i.e., 6-(2,4-difluorophenoxy)- 8-
cycl opr opWe Rgeustsr ahydr o- 2H- pyr an- 4-yl ani no) pyri do[ 2, 3- d]myrErizgites 7( 8H) -
one. 20 (xxvi) The compound as specified in (xxi), wherein Ar' is2,4-

di fl uorophenyl and R is 1, 3-dinethyl-3-hydroxy-butyl, i.e., 6-(2,4

D fl uoro-

phenoxy) - 2- ( 3- hydr oxy- 1, 3- di et hyl - but yl 33mi no) - 8- net hyl - 8H pyri do[ 2, 3-

d] pyri mdin-7-one. 25 (xxvii) The conpound as specified in (xxvi) that is
6-(2,4=D fl uoro-

phenoxy) - 2- ( 3- hy avey 1 = (] - ] 1oz AE ayridof 2, 3-
d] pyri mi di n- 7- oy %) Aﬁ@%@%%%‘*ﬁiﬁgﬁgﬁ553%“3%@?%%%’7@%086 (XxXviii)
The conpoundgphesosPee{3Fhyadniyal (R ditnethlybbutylnfing)28-mebiyi8ibpwido[2,3-

phenoxy) - 2- ( 3- hydr ox¥- 1(R), 3-di net hyl - but yl am no) - 8- met hyl - 8H pyri do[ 2, 3-
d] pyri m di n-#PYHBMIETO8% ) The conmpound as specified in (i) or (ii) of
Formula 1, wherein: R2 is acyl, al koxycarbonyl, aryl oxycarbonyl,

~heteroal kyl carbonyl, heteroal kyl - oxycarbonyl or-R21-R22 where R21 is

al kyl efie or - - C( =Qxxixarithe Re@ppendudsispecibied inaidan(ii) ofiforfuukad, whereizonpound as

- specified inaxxix),,wierein Rl is heteropal kyl or eterocyclyl.. (xxxi) The
conmpound asrksp‘%a‘:fﬁ’! aglﬁoniyﬁargg%l,)@%gﬁ%ﬁyﬁ%&@ﬁ@fﬁ%@&%?ﬂ@-(X?(Xi i) The

conmpound as oig@cﬁbéﬂ &_L@?‘WW&@@is(aﬂéjdéaedro—dcwammﬁwﬁkmrXI is 0, X2

i sOandR3i snmet hyl _ (xxxiii) The conpound as specified in any one of (xxx) to

(xxxii), wabkogyn R2 is acyl. 20 (xxxiv) The conpound as specified in any

one of (xxix) to (xxxiii), .

10 (xxx) The compound as specified in (xxix), wherein R! is heteroalky! or

“heterocyclyl.
(xxxi) The compound as specified in {xxx), wherein, Rlis heterocyclyl.

| 15 (xxxii) The compound as specified in any one of (xxix) to (xxxi), wherein

X'is 0, X*is O and R® is methyl.

(xxxiii) The compound as specified in any one of (xxx) to (xxxii),

wherein R? is acyl.

20
(xxxiv) The compound as specified in any one of (xxix) to (xxxiii),
wherein Ar’ is 2.4-difluoro-phenyl, R! is tetrahydro-2H-pyran-4-yl and R? is
acetyl.
25 ‘(xxxv) A compound of formula I’ or I”

Xl
R10 L
\W’-l\z N x2
: R3 ,

" Formula I’
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wherein Arl is 2,4-difluoro-phenyl, Rl is tetrahydro-2H pyran- uyI and R2

Is acetyl. 25 (xxxv) A conmpound of formula I' or II" N~ RLI WFormula I'
12 August wef3mei46% 02/ 064594 PCTI EPQ21 01106 33 | N - Ara Rl@crmEdbdbiiodN’ - ~" NR
8RO Formula Il" wherein: Zis Nor S, 5Wis S, S(O, S(O2 or 0; Xl is

0, NR4 (where R4 is hydrogen or alkyl), S, or CR5R6 (where R5 and R6 are
I ndependently hydrogen or alkyl) or C=O X2isOCorNR7; Ar' is aryl or
heteroaryl; 10 RO is alkyl, aryl, aralkg, cycloal kyl or cycl oal kyl al kyl,
or R50W together forma |eaving group or hydroxy; R3 is hydrogen, alkyl,
cycl oal kyl, cycl oal kyl al kyl, aryl, aral kyl, haloal kyl, heteroal kyl,
cyanoal kyl, al kylene-C(O -R3" (where R3' is_ hyydrogen, alkyl, hydroxy,

al koxy, am no, nonoal kyl am no or g A,am no, 15 nonoal kyl am no,
di al kyl am no or NR32-Y3- RBBIé'\Gherj\YB -C(OO07 - CCONR34, S(0)2,
~or S(O 2NR35; R32, R34 and walydrogen or
Formula II”
wherein:
ZisN or CH;
5 Wis S, S{0), S(O) or O;

X! is O, NR* (where R* is hydrogen or alkyl), S, or CR’R® (where
R’ and R? are independently hydrogen or alky!) or C=0;

X?is O or NR;

Ar' is aryl or heteroaryl;

10 R' s alkyl, aryl, aralky}, cycloalkyl or cycloalkylalkyl, or R'*W
together form a leaving group or hydroxy;

R3is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl,
haloalkyl, heteroalkyl, cyanoalkyl, alkylene—C(O)}-R’! (where R*' is hydrogen,
alkyl, hydroxy, alkoxy, amino, monoalkylamino or dialkylamino), amino, '

15 monoalkylamino, diatkylamino or NR*2.Y*-R* (where Y* is ~C(0), -C(0)O-, -
C(O)NR™, S(O)s, or S(0),NR*; R*?, R** and R* are independently hydrogen or
alkyl; and R is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl or
optionally substituted phenyl) or acyl;

| R’ is hydrogen or alkyl; and

20 R® and R? are independently hydrogen, alkyl, aryl, aralkyl,
cycloalkyl, cycloalkylalkyl, heteroalkyl, alkylsulfonyl, arylsulfonyl, -C(O)-R¥
(where R%s alkyl, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl, alkoxy,
aryloxy, amino, mono- and di-alkylamino, arylamino or aryl(alkyl)amino) or R®
and R® together form =CR¥*R®? (where R® and R¥ are independently hydrogen,

25 alkyl, cycloalkyl, cycloalkylalkyl or optionally substituted phenyl).




al kyl; and R33 is hydrogen, alkyl, cycloal kyl, cycloal kyl al kyl, heteroal kyl

or optio | v . substituted phenyl) or acyl; R7 is hydrogen | kvl - and 20
R8 and R9n§}r0e(¥2(0ﬁ'ﬂ’3‘bendent | y hydrogen, alkyl, aryl, aralkyl Pe&@gﬁ%%?fkyl ,

cycl oal kyl al kyl , heteroal kyl, al kylsulfonyl, arylsulfonyl, -C(O-R8

(where R81lis al kyl, aryl, aral kyl, cycloal kyl, cycloal kyl al kyl,

het er oal kyl, al koxy, aryloxy, am no, nono- and di-al kylam no, arylam no or
~aryl (alkyl)am no) or R8 and RO together3forn1: CRS2R83 (where R82 and R33
are independently hydrogen, 25 alkyl, cycloal kyl, cycl oal kyl al kyl or
optionally substituted phenyl). WD 02/064594 34 PCT/EP02/01106 (xxxvi) A
conposi ti on conpxxxii)gAzcopipasitien eunpasing y phavepeuichldy acsgptiablieent , if desired

and one or nore conpounds, as specified in (i) to ((XXXiV r .

e oceut | Caiqgotol A oBp £g motrurubddas e edinh B loeinler 1 epar i ng
a_sul fi de coppanadtatyigct bllsdlis horeby | '3 R wherein: - Zishor Gy X
is 0O, NR4 (where R4 1s ‘hydrogen or alkyl), S, CRSR6 (where R5 10 and R6 are

i ndependent|y hydrogen or alkyl) or GO X2 is 0; Ar' is aryl or
SycloaBayl al kyl 63y Agragteyfor pieparie SAP AT EnafulRtme b eR. TV 1
acyl, alkylene-C(O-R3" (where R3" is gen, al kyl, hydroxy, al koxy,
am no,. nonoal kyl am no or dial kyl %T isﬁ 2""
. S Ef‘ X
wherein:
ZisNorCH; |
X'is O, NR* (where R? is hydrogen or afkyl), S, CR’R® (where R
10 and R® are independently hydrogen or alkyl) or C=0;
X?is O;
Ar'! is aryl or heteroaryl;
R is alkyl or aryl;
R is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, aryl, aralkyl,
- 15 haloalkyl, heteroalkyl, cyanoalkyl, acyl, aﬂkylene—C(O)—R31 (where R¥ is
| hydrogen, alkyl, hydroxy, alkoxy, amino, monoalkylamino or dialkylamino),
amino, monoatkylamino, dialkylamino or NR¥-Y?-R* (where Y* is -C(0), -
C(0)O-, -C(O)NR*, S(0); or S(0):NR*; R®, R* and R** are independently
hydrogen or alkyl; and R* is hydrogen, alkyl, cycloalkyl, cycloalkylatkyl,
20 | heteroalky! or optionally substituted phenyl);

said method comprising the steps of:

contacting an aldehyde of the formula:
NSy CHO
X
R‘S ,‘\Z/ NH
e

with an aryl compound of the formula:
95 . _ A,.l/xf\/ X3

wherein



ami no, nmonoal kyl ami no, di al kyl amino or NR32-Y3-R33 (where v3' 230y .
C(0)0-, -C(ONR34, S(O2 or S(O2NR35; R3 2, R34 and R35 are independently
20hydr ogerworo2/aé4s94 ; and R33 is hydrogen, al kyl , cycl oal k¥tr/EPO2/01106 :
cycl oal kyl al kyl, heteroal kyl or optionally substituted phenyl); said nethod
conprising the steps of: contacting an al dehyde of the fornula: N R sl11,Z
25 run NH k3 with an aryl conpound of the formula: Ar'~x" X3 v wherein 12
August 2005 WO 02/ 064594 PCT/ EP02/01106 3 X3 is -C(=0-OR and R is

al kyl,  under conditions sufficient to produce said sul fide conmpound.
(xxxviii) The process as specified in (xxxvii) wherein Z, X, Ar' or R3is
as specified in any one of (i) to (x _ %%ﬁ? Lhe pr cess as
specified in (xxxviii), wherein R3 | d% X?%Q%l%ﬁg rocess as

specified in any one afndexeofiditions §1ﬁﬁéiéﬁ?<tb>ﬁrodd¢étsﬁhﬁfsulfm@fdp§urﬂg producing a
sul fonyl conmpound of the formula: 10 wherein

(xxxviii) The process as specified in (xxxvii), wherein Z, XL At or R3is

as specified in any one of (i) to (Xxxiv).
5 (xxxix) The process as specified in (xxxviii), wherein Riis hydrogen.

(xxxx)  The process as specified in any one of (xxxvii)} to (xxxix) further

comprising producing a sulfonyl compound of the formula:

10
wherein
R,Z R’ X', X* and Ar' are as specified in any one of (xxxvii) to
(xxxix),
comprising exposting said sulfide compound to oxidizing conditions to produce

15 said sulfonyl compound.

(xxxxi) The process as specified in (xxxx), wherein said oxidizing

conditions comprise MCPBA, Oxone®, periodate or a thenium peroxide species.

(xxxxii) A process of preparing a compound of formula I as specified in
20 any one of (1) to (xxxiv) comprising the steps of:

contacting a compound of Formula IV:
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R Z R3, X, X2 and Ar' are as specified in any one of (xxxvil) to

(xxxi x), conprising exposing said sul fide conmpound to oxidizing conditions
to producwoO ®@@egmisd sul fonyl conpound. (xxxxi) The proces®casEmpeciobi ed i n
(xxxx), wherein said oxidizing conditions conprise MCPBA, Oxoneo,
periodate or a rheni um peroxi de species. (xxxxii) A process of preparing a
conpound. of fornula | as specified in 20 any one of (i) to (XxXxivV)
conprising the steps of: contacting a c@gound of Formula IV: 12 August
2005 WD 02/ 06494 PCT/ EP02/ 01106 36 R3 (xxxiv); and where Z, R3, X, X2 and
Ar' are as specified in any one of (i) to L is a leaving, group; with an
~amne RRRNH with RI and R2 having the sane neangpg as R and R2 in any

one of (i) to (xxxiv) under nucl eophi ly { enmegt conditions., (XxxXxiii)
The process of (xxxxii), wherein L is grpup BS(O) a- where R is an al kyl
or phenyl group and n is an integer R .XJZO (xxxxiv) A compound as

specified in any one of (i) to (xxxdv) eneyer prepared by a process as
specified in (xxxxii). (xxxxv) A conpound asRSpecified in (xxxv) whenever

prepared by a 15 progess S b4 1 ed, in_any..on Wi' . (XXXX) .
(xxxxvi) A use of a cé‘%ﬁﬁeﬁ? age’g%e |f‘ei\re8‘.°| Sgn;}ﬁgﬁé 0 |)°'f%l Eo?xxxi V) or
(xxxxiv) forxixmg; piceparation of a nedicanment for treating p38 nediated

di sorders specifically wherein said p38 nediated disorder is arthritis,
Crohns di sease, 20 ir Lilt alfasing @D syndrone, adult respiratory distress

syndr qre or wﬁﬂ%ﬁ%ﬁne RW%&]“E@I R EPRRA e B 3538 Faeafiing S8 RA 2RPR2 fP1 at ed

di sorder is el ner
any one of (i) to (xxxiv) under nucleophilic displacement conditions.

(xxxxiii) The process of (xxxxii), wherein L is a group RS(O),- where R
is an alkyl or phenyl group and n is an integer from 0 to 2.

10

(xxxxiv) A compound as specified in any one of (i) to (xxxiv) whenever

prepared by a process as specified in (xxxxui).

(xxxxv) A compound as specified in (xxxv) whenever prepared by a

15 . process as specified in any one of (xxxvii) to (XXXX).

(xxxxvi) A use of a compound as specified in any one of (i) to (xxxiv) or
-'(xxxxiv) for the preparation of a medicament for treating p38 mediated disorders
specifically wherein said p38 mediated disorder is arthritis, Crohns disease, |
20 irritable bowel syndrome, aduit respiratory distress syndrome or chronic
obstructive pulmonary disease, or said p38 mediated disorder is Alzheimer’s

disease.

(xxxxvii) A method for treating p38 mediated disorder specifically
25 wherein said p38 mediated disorder is arthritis, Crohns disease, irritable bowel
syndrome, adult respiratory distress syndrome or chronic obstructive pulmonary

disease or wherein said p38 mediated disorder is Alzheimer's disease, comprising
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di sease. (xxxxvii) A method for treating p38 nediated disorder specifically

25 wherein said p38 nediated disorder is arthritis, Crohns disease,

i rritabl eweoRek4596yndr onme, adult respiratory di stress Sy neCameopai1lehr oni c
obstructive pul nonary disease or wherein said p38 nedi ated di sorder is

Al zhei mer' s di sease, conprising 12 August 2005 WD 02/ 064594 PCTI EP02101106
37 adm nistering to a patient in need of such treatnent, an effective
amount of a conpound as specified in & one of (i) to (xxxiv) or
(xxxxiv). The conpounds of the present invention can exist in unsolvated
forms as 5 well as solvated forns, including hydrated forns. In general,
the sol vat g Mﬂirs{éﬁno k@&kz&tﬂ:’n’f‘ﬂl rﬂ%@roﬁgxﬁ.‘ﬂ theQfrihy, ﬁr&fe%ﬂ% ¥@bBRtorlz0 Unsol vat ed
forms and are | nt enfled be enconpassed wthin the scope of the present

i nvention. dcmnpmdduitasspecnﬁcdumenymrqfcﬁ)mié(xelséwl(mm\a)bove t he conpounds of
the present invention include all tautorneric forns. Furthernore, the
present invention also includes all 10 pharnaceutically acceptable salts of
those conpounds PeQRehpsuhds dHtRCPrdSent GiveRtiontaneR st GPTRRIRAS] RS & |

stereoi somers whether "in a pure chiral formor a racem c mxture or other
form Bf ni xwdtasondcfonpbuﬂmghnghﬁbamfm dm generalathe solystadifermes. furt her

formng 15 u acce £ acl on of these
forms are VW&H&HSEP{% eggaﬁ‘éy HQ%PLQWOIVFW@%%S %ﬁ'fﬁr%ngg\%lj'lt[? cally
‘accept abl e RCneoAPEESd Rithindhd Scopé of e presMIwEEon Oln kaditioh & theand 11 _
include salts derived frominorganic aC| ds such as_20 hydrochl oric, nitric,

phosphor i c,compotadsi describpdrabbives Hieromppurdsadithe Prosrns prvsnEQR Inc ludgdllt he | ke,
as well as . the sal de df [0 NJ S | i phatic nono-
and- di car bd® P’i“ﬁn%ltci i:B AP % t%sl{ *t“.”%&&ﬁh%}%%}l%ﬁ&gg%s? hydr oxy

al kangi c anhdﬁnacahdr@ngedc@aﬁﬁabmmof RbRinpoundd deng aliihprediug fame ar onmat i c
sulfonic acids, etc salts thus include sulfate, pyrosulfate,

bi sul fate, of dherqompoungdssandralk serecisprpgrs whetber ifgaysp shigal form or a
monohydr ogenpies RRALG or Bl $5R05 MIkGRat €.

_ The compounds of Formula I and I are capable of further forming
15 pharmaceutically acceptable acid addition salts. All of these forms are within the

scope of the present mvention.

Pharmaceutically acceptable acid addition salts of the compounds
of‘Formula I and I include salts derived from inorganic acids such as
20 'hydrochloric, nitric, phosphoric, sulfuric, hydrobromic, hydriodic, phosphorous,

and the like, as well as the salts derived from organic acids, such as aliphatic
mono- and dicarboxylic acids, phenyl-substituted alkanoic acids, hydroxy
alkanoic acids, alkanedioic acids, aromatic acids, aliphatic and aromatic sulfonic

_ acids, etc. Such salts thus include sulfate, pyrosulfate, bisulfate, sulfite, bisulfite,

25 nitrate, phosphate, monohydrogenphosphate, dihydrogenphosphate,

o metaphosphate, pyrophosphate, chloride, bromide, iodide, acetate, propionate,
.caprylate, isobutyrate, oxalate, malonate, succinate, suberate, sebacate, fumarate,
maleate, mandelate, benzoate, chlorobenzoate, methylbenzoate, dinitrobenzoate,
phthalate, benzenesulfonate, toluenesulfonate, phenylacetate, citraie, lactate,

30 maleate, tartrate, methanesulfonate, and the like. Also contemplated are salts of
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nmet aphosphat e, pyrophosphate, chloride, brom de, iodide, aceta?e

propi onate, caprylate, isobutyrate, oxalate, nal onate, succinate,

suber at e, woabaeate, fumarate, naleate, mandel ate, benzoaP€I/EPI2/01106

chl orobenzoat e, nethyl benzoate, dinitrobenzoate, phthalate,

benzenesul fonate, toluenesul fonate, phenylacetate, citrate, |actate, 30

mal eate, tartrate, nethanesul fonate, and the |ike. Also contenplated are
salts of 12 August 2005 WO 02/ 064594 PCBREP02/ 01106 38 am no aci ds such as
arginate and the |like and gluconate, galacturonate (see, for exanple,
Berge S. M, et al., "Pharmaceutical Salts," J. of Pharmaceutical Science,

1977, 66, 1arijn%}a acﬁsyflﬁx &Cdﬁgl ?tg%a'tﬁé"h Otrd%lﬁvgopﬁtg al?ﬁc?*rﬁlé :qgt%g%fls can be

prepared by “contactin ree base anount of the
desired aC|ekample,mng,h&MLbealsétPhamcbtht&:aEMtsé’rﬂt vpBbdrmuaesvical The free base
formcan be, reg ra contacting the salt formw th a base and -
i sol ati ng t‘?fiée'ﬂc?e]tgﬁgaééq Hy) t he conventional nmanner. The free base forns
differ fromtheir respective salt 10 fornms sonewhat in certain physical

properties such as solubility in polar solvents, but otherwise the salts
are efui val ent to thelhe acad plition salfsof thetimsie cbmlpomdswasbs pofparedivy pr esent

e, APt TR ki DS RO DR A BB < s
X1 N ~~ ~Argrodtike the dalt ifMHe cdﬂwnt?&naﬁﬁlaﬁﬁgrﬂq'héfﬂee bﬂse f?fmleéﬂ be N'Y
regenerated by contacting the salt form with a base and isolating the free base in
the conventional manner. The free base forms differ from their respective salt
10 forms somewhat in certain physical properties such as solubility in polar solvents,
but otherwise the salts are equivalent to their respective free base for purposes of

the present invention.

Another aspect of the invention provides intermediates of Formula

15 I’ and I, useful in preparing compounds of Formula I and II.

1
N7 X X‘Arl

R JI\/

w~ 27 N7 Tx?
1'13

Formula T’

N XY™ Ar

R /Ik/

w27 N SRR
20 Formula II”
wherein:
Zis N or CH;
Wis S, S(0), S(0), or O;
!is O, NR* (Where R* is hydrogen or alkyl), S, or CR°R® (where
25 R’ and R® are mdependcnﬂy hydrogen or a]kyl) or C=0;
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101 R~WZ~-"'" N- "-NRSRO 20 wherein: Formula Il'" Zis Nor CH Wis S,

S(O, S(O2 o0or 0; X is 0, NR4 (where R4 is hydrogen or alkyl), S, or CRSR6
(where 2%CRR/@E#94R6 are i ndependently hydrogen or al kyl) rar/ePethi1182 August
2005 WO 02/ 064594 PCT/ EP02/ 01106 39 X2 is Oor NR7; Ar' is aryl or
heteroaryl; R10 is alkyl, aryl, aralkyl, cycloal kyl or cycl oal kyl al kyl, or
R W together forma |eaving group or hydroxy; 5 R3 is hydrogen, alkyl,
cycl oal kyl, cycloal kyl al kyl, aryl, aral i3, hal oal kyl, heteroal kyl,
cyanoal kyl, al kylene-C(O --R3" (where R3' is hydrogen, alkyl, hydroxy,

~al koxy, am no, nonoal kyl ami no or dial kyl am no), am no, nonoal kyl am no,

di al kyl am no or NR'-YZR3e dr'Mfyere Y3 is -C(O, -COO, - CCONR34, SO 2,
or S(O 2NR35; R32, R34 531_nd R35 are i ndependently hydrogen or 10 al kyl; and
R33 is hydrogen, alkylAr syeYl@abrigroardycl oal kyl al kyl, het eroal kyl or

R are i ndependent 'y Ry abauah o gl oifpald) gyt 2 T N
cycl oal ky! altkydther ferires Raliky brouplds hyarekionyl , arylsulfonyl, -C(O-R$1 15
(where R81lis alkyl, aryl, aralkyl -cycloalkyl, cycloalkylalkyl, _
heterofl kyl, al koxy, &Fys kydyogeansliy, Cyrbordkyl sgygloalkylalkyl apvl.salksds y1 ami no or
aryl (al kyl) 31 981, RErefRaiky1, cyancalkyl, alkylene-C(O)-R?! (where R?! is hydrogen,
alkyl, hydroxy, alkoxy, amino, monoalkylamino or dialkylamino), amino;
monoalkylamino, dialkylamino or NR¥-Y?-R* (where Y? is —C(0), -C(0)O-, -
C(OINR¥, $(0),, or S(0),NR*; R*?, R* and R* are independently hydrogen or
10 alky); and R® is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl or
| optionally substituted phenyl) or acyl;
R’ is hydrogen or alkyl; and
R® and R’ are independently hydrogen, alkyl, aryl, aralkyl,
cycloalkyl, cycloalkylalkyl, heteroalkyl, alkylsulfonyl, aryisulfonyl, -C(O)-RY
15 (where R¥s alkyl, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl, alkoxy,
aryloxy, amino, mono- and di-alkylamino, arylamino or aryl(alkyl)amino) or R®
and R® together form =CR¥R® (where R¥ and R® are independently hydrogen,

alkyl, cycloalkyl, cycloalkylalkyl or optionally substituted phenyl).

20 Compounds of Formula I” and IT"” where W is O can be prepared
by hydrolyzing precursor sulfones such as If, 2e, llIg shown in the following
Schemes 1-4 in refluxing aqueous acetic acid or aqueous hydroxide to provide a
hydroxyl compound (i.e., compounds I' and II”’, wherein RI°W is hydroxy). The
resulting hydroxy! compound can be alkylated with R!-L where L is a leaving

25 group to provide compounds of Formula I’ and IT”, where W is O and RYis as
described. Alternatively, the sulfone group in the precursor sulfone may be
directly displaced with an aicohol R'°-OH as described in WO 96/33798 to
provide compounds of Formula I and I where W is O and R*® is as described.
Compounds of Formuia I’ aﬁd II” where R'°W form a leaving group such as halo

30 may be prepared by treating the precursor compound where R'®W is hydroxy




and RO together form =CR82R 83 (where R82 and R83 are indeggﬁggﬁ?FQOS

hydr ogen, al kyl, cycl oal kyl, cycl oal kyl al kyl or optionally substituted
phenyl ). WO @&#84nds of Forrmula r' and I1" where Wis 0 carT/Erprwpar ed

by hydrolyzing precursor sulfones such as If, 2e, Illg shown in the
followng Schenes 1-4 in refluxing aqueous acetic acid or agueous

hydr oxi de to provide a hydroxyl conmpound (i.e., conpounds I' and Il",
wherein RI6Wis hydroxy). The resultingghydroxyl conpound can be al kyl at ed
with RIO-L where L is a |eaving 25 group to provide conmpounds of Fornula I’
and 11", where Wis 0 and R10 is as described. Alternatively, the sulfone

R a0 aogf S@ﬁé%%v%%%ﬁ%§%”%th%?p$°?é€f?%§c%*8§§§§#@@§@% s a1 and 1
where Wi s dkyBrkhiBd CimtpamdsesEsiniasl” an@armwhierd R OF £ aidaging'graupd | 1"

where RIOWTform a | eaving group such as halo 30 nmay be prepared by treating -
t he precur sweh mmdm%@wemwm PFRPAresh By HEAAG EIEIHPE WD 02/ 064594

PCT/ EPO2/ 0 j i Qgg\cn 4 Ssphetoeus oxychl oride
or phospho%&@ﬁg@(%%%nﬁggas%g%g&rﬂ% 0 gg%@gfbgs@fo@WFP"ém\j\here R10W f orm
a | eagi ng geguepivebyich as acetoxy, tosyloxy etc. nmay be prepared by treating
t he precursor conpound where RIWis hydroxy with an acyl ating or

sul fonyl ating agent 5 respectively. The conpounds of the present invention
can be prepared by a | : %ﬁ% pr esent

i nvention, a nethod f@%%oﬁ%%%%fgﬁ% npg%ﬁﬁlja%ng?ﬁ%%f Iap#é%}};?e Zis Nis
shown i n Sohfier of nizthals, Ik ond fspstiafithe fresenp prvestiai, eandtivat fonl t hough t he

schene often indicates exa structyres,,. t hods of. t he ent. i nventi on
apply wi delPjeREGNE AAINBEHS: Oggiﬂﬁﬁ\lllﬁgé"liﬁfe ZF%_)&E%F Wn ’Brsc}“f’?egili)gé’ﬁv'gbpr opriate
conspgerat isgih gg ra{é&{eaﬁieu%ﬁnﬂoﬁﬁmeEaﬁme%fteafindi&ﬁ@s%ﬂamesnﬁmfésl, onal groups

by nethods stan o the art of” organic chem stry. For exanple, hydroxy
groups, i n methels of cheppresemt inventiemapplly widtdy tocmetogonscommusdnedt i nes need to

be converted Lo, qthers or esters durlng,chef Sl h&AGH @Bfdtion of

reactive functional groups by methods standard to the art of organic chemistry.

For example, hydroxy groups, in order to prevent unwanted side reactions,
- 15 sometimes need to be converted to ethers or esters during chemical reactions at
| other sites in the molecule.” The hydroxy protecting group is then removed to
provide the free hydroxy group. Similarly, amino groups and carboxylic acid
groups can be derivatized to protect them against unwanted side reactions.
Typical protecting groups, and methods for attaching and cleaving them, are
20 described fully in the above incorporated references by T.W. Greene and P.G.M.
Wauts, Protective Groups in Organic Synthess, 3" edition, John Wiley & Sons,
New York, 1999, and Harrison and Harrison et al., Compendium of Synthetic
Organic Methods, Vols. 1-8 (John Wiley and Sons, 1971-1996).




other sites in the nolecule. The hydroxy protecting group ?%Ayﬁ%srt\z%?mved

to provide the free hydroxy group. Simlarly, amno groups and carboxylic
acid growpsizessepe derivatized to protect them agai nst uppeipbeghiséde
reactions. Typical protecting groups, and nethods for attachi ng and

cl eaving them are 20 described fully in the above incorporated references
by TW Geene and PP.GM Wits, Protective Goups in Organic Synthesis,
3rd edition, John Wley & Sons, New YO{ , 1999, and Harrison and Harrison
et al., Conpendium of Synthetic OganiC Methods, Vols. 1-8 (John WIley and
Sons, 1971-1996). 12 August 2005 WD 02/ 064594 41 ra R, PCT/EP02/01106 | |
Schene 1 Treatnent of a conpound of Formula la vm'thc%att)ri mary amne 5
(R3-NH2) provides a conpoy HBtornul a Th. Thi action is conveniently
carried out in a sol vegrt hi is ifmert™under. tion conditions,
preferably a hal-ogenated dliphatic hydrocarboh, espgci al |y

di chl oronet hane, an optionaMy hal ogenated arond?jc hydrocarbon, or an
open-chain or cyclic ether such as tetrahydrofurah, a formam de or a | ower
al kanol . Suitably, the regewNefC s carried 10 ~gtg@pout -20 C to about
120 C. Reduction of a gonplound of Formula Th prokides an al cohol of

Formula Ic. This reducti®dn ¥s Yypically carried odt &¥ing |ithium alum num
hydride in a manner well knewfto those of skill &n Rhe art (e.g., in a
solvent which is inert undeI the conditions of the reduction, preferably

an open-chain or 15 cx,cl Nc e her, especially tetxahydrefuran, at about -20
C to about 70 C, preté at about.0 Cto aMm’t’ermerature). 12
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Scheme 1

Treatment of a compound of Formula Ia with a primary amine
5 . (R’-NH,) provides a compound of Formula Ib. This reaction is conveniently
carried out in a solvent which is inert under the reaction conditions, preferably a
halogenated aliphatic hydrocarbon, especially dichloromethane, an optionally
ﬁalogenated aromatic hydrocarbon, or an open-chain or cyclic ether such as
tetrahydrofuran, a formamide or a lower alkanol. Suitably, the reaction is carried |
10 out at about -20 °C to about 120 °C.
Reduction of a compound of Formula Ib provides an alcohol of
Formula Ic. This reduction is typically carmied out using lithium aluminum
hydride in a 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
15 cyclic ether, especially tetrahydrofuran, at about -20 °C to about 70 °C, preferably

at about 0 °C to about room temperature).
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WO 02/ 064594 PCTI EPO2/ 01106 42 Oxi dation of an al cohol of Fornu?a I'c

provi des a carboxal dehyde of Formula Id. The oxidation is typically

carri ed oMO di/ashsoanganese di oxi de, although nunerous ot hecT/pEkRhods can
al so be enpl oyed (see, for exanple, ADVANCED CORGANI C CHEM STRY, 4m ED.
March, John Wley & Sons, New York 5 (1992)). Depending on the oxidizing
agent enployed, the reaction is carried out conveniently in a solvent
which is inert under the specific oxida#on conditions, preferably a

“hal ogenat ed ali phati c hydrocarbon, especially dichioromethane, or an
optionally hal ogenated aromati c hydrocarbon. Suitably, the oxidation is
carried out at about Oxfdatién abLdlcEitb] 6f Fd@nite BChiotidedh cabbRifmyat dehyde of .
Formula Id with an ester, Arl- X CH2-CO2R (where R is an _al kyl group, and
Ar' and X afBorpmissld. Jdeioxidationisgypicaily,cartied putexighmangimese digside.pr ovi des a
conpound of rel atLye on- i1 ¢. base can be used

I ncl udi ng cggg%%%bgg% gﬁ@ﬁ'%%mﬁga%%¥h§§?ﬁ%ﬁ%§#§%§§¥%f£4%%ﬂﬁﬁ%1carbonate,

and sodi um ApvhNCES ORGRNICTHEMISIRYS 4™ EDUNVaeh, Johh a¥HéuLn JuneaNdwNatle, |ithium
bi carhonat e, _and sodi um bi carbonate; am nes, such as_secondary and
tertidry anti98d) Rgpending on the onidizing Azent employad, the reactiorels zagied @bhy dr o- 2H
pyrimdo[ 1, 2s e di A e Rl I ' . Lled out in a
ol vent v SEpReiy T ftent DA Rk i (E SSEAR oRBicn oAb

condi t i ons, prpfeedbéy abhlpgaratedralighatiticyirecartshinnedpeyialiy dichivromiethad; spibst i t ut ed

~pyrrolidinone, especially 1-nmethy|-2-pyrrolidi none, and at a tenperature of
about 25 PR &ha?%%@?déﬂ%%ﬁ@ﬁf 8. %F%Wlﬁﬁhﬁ??"&?ti?‘}ﬂé agent, e.g. a

peraci d suchir@si oir aCatopf OREIPHMRPE6@ci d. (1 .e., MCPBA) or Oxone(c),

provi des a sulfone (If) whic 25 can be converted to a variety of target

conpddnds. Typically the oxidation of le is carried out in a solvent which

is inert under the cqnpditio of. th xi dat.i on. or._exanpl e, when MCPBA is

used as the oxi di zi ng&éﬁ%‘?ﬁ&%%b%’@f#gﬁée (?fill'o @‘@r‘ﬁ‘fﬂ?ﬂ tﬂa%ﬁenat ed

al i phatic wm@ogﬂﬂqwmqs%laymgmfggwm‘ ST arOHRRE GEfinedS used as the
er

oxi di zing agent, the solvent is pre 'y met hanol,
' above) in the presence of a base provides a compound of Formula Ie. Any

Telatively non-nucleophilic base can be used including c'arbonates, such as
15 -potassium carbonate, lithium carbonate, and sodium carbonate; bicarbonates,

- such as potassium bicarbonate, lithium bicarbonate, and sodium bicarbonate;
amines, such as secondary and tertiary amines; and resin bound amines such as
1,3,4,6,7,8-hexahydro-2H pyrimido[1,2-a]pyrimidine. Conveniently, the reaction
1s carried out in a solvent which is relatively polar but inert under the reaction

20 conditions, preferably an amide such as dimethyl formamide, N-substituted
pymrolidinone, especially 1-methyl-2-pyrrolidinone, and at a temperature of about
25 °C to about 150 °C.

Oxidation of Ie with an oxidizing agent, e.g. a peracid such as 3-

chloroperbenzoic acid (i.e., MCPBA) or Oxone®, provides a sulfone (If) which

25 can be converted to a variety of target compounds. Typically the oxidation of Ie
is carried out in a solvent which is inert under the conditions of the oxidation.
For example, when MCPBA is used as the oxidizing agent, the solvent is
preferably a halogenated atiphatic hydrocarbon, especially chloroform. When

®

Oxone™ is used as the oxidizing agent, the solvent is preferably methanol,

30 aqueous ethanol or aqueous tetrahydrofuran. The reaction temperature depends




12 August 2005
30 aqueous et hanol or aqueous tetrahydrofuran. The reaction teniperature

depends 12 August 2005 WD 02/ 064594 PCT/ EP02/ 01106 43 on the sol vent used.

- For an organexmssdivent, the reaction tenperature i s gener gdrgposiinigpout -20
Cto about 50 C, preferably about 0 C to about roomtenperature. Wen
water is used as the solvent, the reaction tenperature is generally from
about 0 Cto about 50 C, preferably about 0 C to about roomtenperature. 5
Al ternati vel y, the oxidation nay be car #Bed under catal ytic conditions wth
rheni um peroxi de based reagents, see ("Oxidation of Sulfoxides by Hydrogen
Per oxi de, Catal yzed by Methyl trioxorhenium(VTlI)", Lahti, David W,;

Espenson, &amessotient msetig FolGheorgar(ic 0610gnt I8¢ tdaptimpieiperhidit 6/ genefaligni um oxo

! t 3l Cat al 2000) 55( 4 317- 363
and " A S: oA A0S HD b o B %‘qoufﬂeg?%@é% RSB AR i e

N- Oxi des", G@&ﬁr [~Tel gty , Al fredo V.;
Yudi n, Andr el \%tegﬁgp %)éd:%s lven@‘ﬁ%l Jeﬁé,?,ﬂ t%iﬁgé.? em" 5 %55%?&%3( 5),

ppl1740- 1741 xbouR6ACtto mbout 158 °C omplerablly ahifoumﬁ)f’(h tazboahTaden (eRipeN&m'): pr ovi des the
15 corpounds,of Forrru al' (i n V\/nerel Wis Furt her
alky o on BlemaiEHEy e Py SR ST S SN GRFE W 5 N2,
where R2 i ghedlufVberodide bhRaFddetits GRE (‘@u@ﬁfoﬁ'o?@u%izdé{b)t AgdREesence or
absence of solven Conveni ently, the reaction is carried ott at

t enper at ur eBerokidey Gatelybest by Meibyltox aheniemO0D) "ahti Davph Bl JEspbisprabout  r oom
t t t t 150 C. ' . th th
usihg the. SRS L there Che(afy SRUI0L BE 18 at6 RoGBRR PTG IR e can be
reacted dirggiiyiic wkiiitich, CdAIMEoday (V0B) 53(9), @BWB@%&MA(MPE%QS of

Forrmul a P. Accordingly, the presént invention provi des a hod of

prepdfing Effieirny thﬁfoF@ﬁﬁﬁP@Iﬂﬂm@ﬁ Pyridine Nrigxisles’s fopenst! (Gwristpphesr al
F | l,f t di R - NH2
and opt i onaf 5P s Ky, DERPORRIC T Sttt 4 R oA s 5 o

al kyl and LBhsy,d. 08 \Chefh. (ro9RP 63GopprmMdsi7ai). Formula | where R is am no,
nmonoal kyl am no, di al kyl am no or NR32-Y3-R33 may be prepared as shown in

" Schenme 2 fromthe

Reacting the compound If with an amine (R'-NH;) provides the
15 °  compounds of FormulaT’ (i.e., compounds I, wherein W is NH). Further
‘alkylation of I’ then provides compounds of Formula I, where W is NR?, where
R?is alkyl. The reaction can be carried out in the presence or absence of solvent.
Conveniently, the reaction is carried out at temperatures of from about ¢ °C to
| about 200 °C, more preferably about room temperature to about 150 °C.
20 Alternatively, in some cases rather than using the sulfone If, the sulfide Ie or the
corresponding sulfoxide can be reacted directly with an amine (R'-NH,) to
provide the compounds of Formula I’.
Accordingly, the present invention provides a method of preparing
compounds of Formula I, by treating a compound of general Formula Ie, If or the
25 corresponding sulfoxide with an amine (R'-NH;) and optionally reacting the

resulting product with R%-L, where R? is is alkyl and L is a leaving group.

Compounds of Formula I where R? is amino, monoalkylamino,
- dialkylamino or NR*-Y>-R* may be prepared as shown in Scheme 2 from the
30  comesponding 2-alkylthio-8-amino-[2,3-d}pyridopyrimidin-7(8H)-one (IV, Z=N)




30 corresponding 2-al kyl t hi o- 8-am no-[ 2, 3-d] pyri dopyri m di ne 7t (1v,
Z--N) 12 August 2005 WD 02106&S94 44 a MeS or

7- al kyl t wo-oz/euspno- 1, 6- napht hyri di n-2-one (1V, Z=CH) showmaTmEPofehese 2 by.
anm nati on wi th O-di phenyl phosphi nyl hydroxyl am ne. X -Ar' Ph2PO2NH2 MeS 1V
HMSI NYY = R33CO, R330CO, NR33R34CO- NR33SO, R33RNSO2 R NH2 heat
(150 oC) R CHO reductive amnation N X Ar' MeS'" z N N -CH2R CHZR R NH NA
NA = NY, NCH2R, NCH2R (CH2R) a. The am pating reagent

- (O di phenyi phosphi nyi hydr oxyl am ne) was prepared acording to literature
procedure (Colvin, EEW; Kirby, GW; WIlson, A C Tetrahedron Lett. 1982,

23, 3835. For its use L )
_ or 7-alkylthio-1-amino-1,6-naphthyridin-2-one (IV, Z=CH) shown in Scheme 2

by amination with O-diphenylphosphinylhydroxylamine.

XA AN Xy KA
| NN XAT PhPONH, N’H
/I\ | T /,% 0]
MeS Z

N 0 a MeS z rl~l
v " NF
bas
RCHO

YX reductive amination

X = halogen

' Ny XA |
/k\ | 0 Xi-Art

MeS N NZ
e z ;{] /k\ |
Y . MeS Z l}l o)
N
Y = RBCO-, RBOCO-, NR3R34CO- \CH .
NR®S0,", R¥RINSO,- R
RINH R'CHO
heat 2 reductive amination
(150 °C)

|
eSA\z N 0

M l
N P N X1-Art \ N.aCHaﬁ

A\
| CH,R

NA = NY, NCH2R, NCH2R(CH2R)

. a. The aminating reagent {(O-diphenyiphosphinylhydroxylamine} was prepared acording to _titerature
procedure (Colvin, E.W.; Kirby, G.W.; Wilson, A.C. Tetrahedron Lett. 1982, 23, 3835, For its use

see:
Klottzer, W.; Stadiwieser, J.; Raneburger, J. Org. Synth. 1986, 64, 96-103.

5 ' : ' Scheme 2




see: Klottzer, W; Stadw eser, J.; Raneburger, J. Og. Syngﬁaugg%gf)o%&

96- 103. X = hal ogen PCT/ EP02101106 NH2 RCHO reductive am nation MeS Schene

2 12 Auguso @050 02/ 064594 PCT/ EP02/ 01106 45 Di spl acensar/egozioies sul fi de

(or the corresponding sulfoxide or sulfone with an amine R NH2 as

previ ously described for conpound le in Schene i provides conpounds of

Forrmula | (conpounds of Formula | where Zis CHand R2 is H. Reacting the

resulting product with R2-L, where R2 igsis alkyl and L is a |eaving group

gi ves conpounds of Formula | where R2 is al kyl. Conpounds of Formnula I

where Z is CH may be prepared as shown in Schene 3. 12 August 2005 WO

02/ 064594 46 H2 a PCTASEORL0110% MATMRadES tne cobldbpoiainisultt Rk or " €act 10N N
sulfone with an amine R'NH, as previously described for compound Ie in

Scheme 1 provides compounds of Formula I (compounds of Formula I where Z is
CH and R? is H). Reacting the resulting product with R*-L, where R? is is alkyl

5 and L is a leaving group gives compounds of Formula I where R? is alkyl.

Compounds of Formula I where Z is CH may be prepared as

shown in Scheme 3.




f MS NO2c dMS Na2C0B R3Br base/heat ¢ MeS b 2b 2e 282 URUERAREP [
Schene 3 0 0 1 2a RINH2 heat R3 4-amino-3, 6-di brono-pyridine (Den Hertog
et. al., wowmzedises/. Chim Pays-Bas, 64 85-100 (1945) is pteatpesombd h
sodium nmethyl thiolate to give . 4-am no-3-brono-6-nethylthio-pyridine

(Step a, see Wndscheif, P; Voegtle, F.; X1-Ar3 12 August 2005 WO 02/ 064594
47

46
Br
N Br a N| ~
| > P
Br = NH NaSMe MeS NH,
2
Xi-Ar!
Heck b i
reaction o 0
\ 2a
_\(
X1-Ar1 Xi-Ar’
NS base/heat N
I - : | P O
Mes” NF N~ 0 c MeS NH, O
2c
d Na2C03 2b
R3Br
A Xi-Ar
N XY X1-Ar oxidation N XYy TS
| - I Z~N 'e)
e
MeS o |}:3 0 MeSO; RS
: R 2e
2d
R'NH2
f heat
: X1-Art
N XY T
l
Z N~ 0
R*NH Rs
Illl
Scheme 3

4-amino-3,6-dibromo-pyridine {(Den Hertog et. al., Rec. Trav.
-5 Chim. Pays-Bas, 64 85-100 (1945) is treated with sodium methyl thiolate to give .
4-amnino-3-bromo-6-methyithio-pyridine (Step a, see Windscheif, P; Voegtle, F.;




PCT/ EPO2/ 01106 Synthesis, 87092 (1994) _The met hylt hi opyri dfhe S 2Rl ed

in a Heck reaction wunder palladiumcatalysis (e.g. palladiumacetate) in
t he presewoenmbidoase (e.g. potassium acetate or tributyl @gmeedibd t he
vinyl ester 2a to give a conmpound of Fornula 2b (see Dong, Y.; Busacca,
CA J. Oe. Chem, 62, 6464-65 (1997). 5 Ring closure under basic
conditions gives a 1, 6-naphthyridone of Formula 2c. Akkylation of 2c with
an al kyl halide (or any other alkylatingagent R3-X where X is a |eaving
group) gives a 1-al kyl ated napht hyri done of Fornula 2d. Oxidation of 2d
and di spl acenent of the sulfone with an am ne R NH2 as previously
|

descri bed f ch f |
(conpounds Speih a6 (Beal T meutnilides s sSRBr Rt Bethis ol 1 osul ¢ ng
product wit & bl]adml‘ﬂrcﬁtaﬁ%w &. oabémhl@mgbekatéﬁn e FrEsnbYosARe! k.81 Ves

conpounds of Forrru a l ere An alternative route i s shown in
Scherme 3A. Rotksiym m:etatenr cmlmtﬂam;n@)\mmge HRy! egtep2a to giMRa compeund 3 Ar' X (

e T R B O PR R
02/ 064594 4Rid d%éuﬂa ur?de‘:/ivadﬁ conditionh! givek @ 1i3naphthyridone of Formula 2c.
Alkylation of 2¢ with an alkyl halide (or any other alkylating agent R3.X where X
is a leaving group) gives a 1-alkylated naphthyridone of Formula 2d. Oxidation
of 2d and displacement of the sulfone with an amine R'NH,; as previously
described for compound e in Scheme 1 provides compounds of Formula I”
10 (compounds of Formula I where Z is CH and R%is H). Reacting the resulting
product with R*-L, where R? is alkyl and L is a leaving group gives compounds

of Formula I where R? is alkyl.An alternative route is shown in Scheme 3A.

N XOR e NX-OE 1aH N7
| — | —_—
c a a N AMG o N\ R

ATXICHOO,E
neat, 5 eq., 155°C mw#
N oA
HN > N o Re
Eok

15

An example of this route is shown in Example 88,

Compounds of Formula II may be prepared as shown in Scheme 4.




r N1 X-A' R- J' NRSRO N N OO 11lg Scheme 4 i H N' *{"9U5(23870

I11f 5 Reaction of a carboxal dehyde of Fornmula Id (R3is H wth a

nitrile, AydookiEdd-CN (where Ar' and X' are those defined pba¥piriiivst he
presence of a base under condtions simlar to those described for
conversion of Id to le in Schene | provides a conpound of Formula M.
Conmpounds of Fornmula |Ille may be sequentially al kyl ated, acyl ated or

sul fonylated with al kylating 10 agents, ﬁpyl hal i des, i socyanates,

anhydri des and sul fonyl halides to provide conpounds of Formula IlIf where
R8 and R9 are as described in the Summary of the Invention. Subsequent
oxidation of III1f and displacenent of the sulfone with PCTI EPO2/ 01106

X1-Arl "N IN' -N fZngust ZOW/ 064594 P P02/ Ol -AB an
anm ne RINH2 as prevj ously descriAféy! €ompound | e 'In emd 1 provi des
R... N/ N Re P P
| |

S H > §7 NN ON-H

d R llle H

N7 NReRe 8~ N7 "N "NR®R?®
Z% g
00 it

VSRS Xi-Art ‘ - N/-j\/\r X1-Ar1
a — e A

1. A1
N X1-Ar
PN

HIT N° N NReR®
R1 nr

Scheme 4

5 Reaction of a carboxaldehyde of Formula Id (R3 is H) with a
nitrile, Ar'-X'CH,—CN (where Ar' and X' are those defined above) in the
presence of a base under condtions similar to those described for conversion of Id
to Ie in Scheme 1 provides a compound of Formula Ifle. Compounds of Formula
e may be sequentially alkylated, acylated or sulfonylated with alkylating |
10 agents, acyl halides, isocyanates, anhydrides and sulfonyl halides to provide
compounds of Formula Iif where R® and R? are as described in the Summary of

the Invention. Subsequent oxidation of IIf and displacement of the sulfone with




conmpounds of Formula I11'. Further reacting the resulting 5?0“8'8‘6?*2&"%
R2-L, where R2 is is alkyl and L is a |eaving group gives conpounds of
Formul a moombaesses R2 is alkyl. 5 One of skill in the art pei/Eropndessst and

- that certain nodifications to the above schenes are contenpl ated and
within the scope of the present invention. For exanple, certain steps wll
I nvol ve the use of protecting groups for functional groups that are not
conpatible with particular reaction cond?tions. 10 The conpounds of Fornul a
| and U and the pharmaceutically acceptable salts of basic conpounds of
Formula | and Il with acids can be used as nedicanents, e.g., in the form
of phar macemtintiaé RINERAL previisly dER@ibel Had doRgisouhd Tein Sehepal pidvidess can be
adm ni stered enterall ., orally in the form15 of tablefs, coated

, €. _ 1
tabl ets, drcagwypdmfrl%/prmﬂbﬂ 3 Fugharaeacting charesylBag POERGMIBR -Ls enul si ons or
suspensi ons,, nasally, I of- rectal ly,
e.g., in th‘%hﬁf%?n{%‘% %‘5’%%%“5%‘%?%egg‘Pé%%@F@%@ﬁ%@M?Egﬁ%? adm niyst ered

parent er al Iwher€R8is alikfl. t he form of injection solutions. 20 The conpounds of
Formula | and Il and their aforenentioned pharmaceutically acceptable
sal tsS5can be processed with pharmaceutically inert, organic or inorganic

carriers for the prodyel benoh RO WA SHidSaha BRP AR haRficuidedss 05e, corn

starch or derivatives ereo stearic acid or Its salts and the
| i ke can behaistede stigmeaadpdemplated ant within iherssopef theapbsens, coat ed
tabl ets, dragees 25 and hard gel ati ne_iaps | es. Suitable carriers for soft

gel atine cap&wien. Epeexamplc, cglfsieas Wi geets eg,sichzprm@g,grq%s,
sem -solid f&'ﬂn&% g'ro%gjs wat %e%ﬂf%&ﬁfati’bhé‘@ith deiegafieagtiontondi@nsat ur e of

the active'ingre carriers are, however, usually required in the
casel®f soft gelatine capsules. Suitable carriers for the production of

sol utions and syrups Rieeonipeund o Fohaulalaing ] angahy phamasanticalle, invert
sugar, 12 August 2005 WD 02/ 064594 PCT/ EPOZ/Ol&gISﬁE)O gl.ucose anéj the like.
Sui t abl e cafsapeable salis of baposomprungs obFermula 2a¢ Moyt acidsgag bgjuse

as medicaments, e.g., in the form of pharmaceutical preparations. The
| pharmaceutical preparations can be administered enterally, e.g., orally in the form
15 of tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions,
 emulsions or suspensions, nasally, e.g., in the form of 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.

20 The compounds of Formula I and II and their aforementioned
| pharmaceutically acceptable salts can be processed with pharmaceutically inert,
organic or inorganic 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
25 ~  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 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,




or hardened oils, waxes, fats, sem-liquid or liquid pol yoF%Ag%‘ést?R%SI I ke.
The pharnaceutical preparations can also contain preservatives,

sol ubi | i z@sn2/084580i | i zers, wetting agents, emnulsifiers, SweatEPISOIR06
colorants, flavorants, salts for varying the osnotic pressure, buffers,
maski ng agents or antioxidants. They can al so contain therapeutically

val uabl e substances other than the conpounds of Formula | and Il and their
aforenenti oned pharnmaceutically acceptébl e salts. 10 Medi canents which
contain a conpound of Fornmula | or Il or a pharnmaceutically acceptable

salt of a basic conpound of Formula I or Il with an acid in association

w th a combabiil en@ R KBS Slhilaakly oPupBiHiedbredfc? cRbBlefarufip] ect of
the present™invention, as is a process 8 the production of such 15

medi canent sovterdened ol wazes f435.i sagui-higuidros liquidipeiyolodnd the dikeconpounds or
salts and, if desired, one or nore other therapeutically valuable
substances into a galenical admnistration formtogether with a conpatible
pharmaceutical carriefpe L) PrbpRtibhedan AdVcoRRAD prRevagfesf-or nul a |
and Il and their 20 aforenentioned pharmaceutically acceptable salts can
"be uséd i n sotuhilizgom stebiliizers, werting agents. emulsiiers, sweelprars. lgragisact i ve

subst ances, s especi al as. _ant i, nfl| amuat or a . for prevention of
graft rej ec@ﬂ?%#%f#%&?ﬁ%ﬁ&ep?sgﬁqrgcméjﬁ?sé%ﬁbﬂ%%mg{ég §ga§e}(l:t§%rvar y within
wide |im t sayngBgidivies.! Théyf cad QioS@ntdde thetdpb@itall valasble Babstartebther equi renent s
.in each particular case. In general, in the case of admnistration to 25
adul ts a cchewthe epmperiids pf Homawe I and i aad heiraforpmeptionsgdy/ kg t o about 100

ng/ kg, preferably. g to about 5 ng/kg. The daily dosage may
be admi ni &h@%eé%&gggfgcﬁgf%bg’%@g or in divided doses and, in addition, the
uppeng dosage linmt referred to earlier may be exceeded when this is found
to be indicated. 30_12 August 2005 WO 02/ 064594 PCTI EP0210i|1106 51 Finally,
the use of conpounds Medi¢asanty whichsaptaina compoupd pf Formula lorllora

pharmaceutically acceptable salt of a basic compound of Formula I or II with an

acid in association with a compatible pharmaceutical carrier material are also an
object of the present invention, as is a process for the production of such

15 medicaments which comprises bringing one or more of these compounds or salts
and, if desired, one or more other therapeutically valuable substances into a

galenical administration form together with a compatible pharmaceutical carrier.

As mentioned earlier, the compounds of Formula I and II and their

20 aforementioned pharmaceutically acceptable salts can be used in accordance with
the invention as therapeutically active substances, especially as antiinflammatory
agents or for the prevention of graft rejection following transplant surgery. The
dosage can vary within wide limits and will, of course, be fitted to the individual

_ requiremnents in each particular case. In general, in the case of administration o

- 25 adults a convenient daily dosage should be about 0.1 mg/kg to about 100 mg/kg,

' preferably about 0.5 mg/kg to 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
indicatéd.

30




af orenenti oned pharmaceutically acceptable salts for the proé\ﬁjg??tggw

medi canents, especially in the treatnent or prophylaxis of inflammatory,
innunologwg@hmggncological, br onchopul nonary, der mat ol ogi g&t/EPRbH1106

cardi ovascul ar disorders, in the treatnment of asthma, central nervous
system disorders or diabetic conplications or for the prevention of graft
rejection followi ng transplant surgery, is also an object of the

i nvention. Conpounds of Forrmula I and IlIsywoul d be useful for, but not 10
limted to, the treatnment of any disorder or disease state in a human, or
other mammal, which is exacerbated or caused by excessive or unregul ated

TNF or p38 kinase pro H Hﬁﬁﬁﬁl ¢ present '
I nvention provides ﬂ %Nﬁﬁ B%/e?%%ea I'ng a cy?ﬁﬁ@%ghﬁgﬂdéﬁgt% Pdl sease which
conpri ses adﬂﬁdﬁh@h@ﬁd:mg:arﬁﬂc@fhtﬂt}t aocepiable eMisrfer thetppsduetiomof anount of a

conpound of Forrmula I, or a 15 pharmaceutically, acceptable salt or tautoner
t her eof . CorsdiGamentarespesialy ia the BeRiment WR!‘YE?éIﬂ&fé 8°Y:but not
limted to, SEQ gnd for use as

anti pyr etlc;slﬁrg o&r]&‘fiﬁ:h re1 cdl’Urb 3g%'/er. rrpouhtg o%l the invention would
be usef ul tcnrﬂlbeatu]ﬂﬁdabtders fri uhe meamiaudbfmytmm ceratal hemvbesesysteoy r heunat oi d

arthritis, spondylo hr, Les qut al’thI’ItIS teoarthritis,

system ¢ | ufigard %‘Fﬂﬁ’é‘&?ﬁ éﬁ?ﬂc’]’%% Péervlﬂﬂ‘i“?r’c‘?sgmﬁ&?@(?ﬁrt hritis, gouty
arthritis apglohditapls {éutr GoAHb =h 8BRct FURMiERRAUNds  woul d be useful
for the tregb?%e%t % P %&}/’ di sorder‘%cor I ulng I nfl ammation, including
adult respiratory distress syndrone, pul nonary sarcoidosis, asthma, 25
silicosis, and chroniCompbumisaf Foirntlk & andilorouldbs esda. foﬂ'butanounds are
also useful for the treatment of. viral and bact erial infections, including

sepsild seplimited oy thepreagpenhof appadisordersisease siate it # umak F Qi s, cachexi a
secondary t al'n[-]cfa? tgsaé;( gﬁggg red

i mmune defi Igll encyqiwﬂglrsocgﬁécﬁiﬁcgg&ﬁ%ﬁ% %?Rggci A’? %gfyfggllagﬁde%onpl ex),
pneunoni a, knskelpedduetion by wsch Maanil Acnqnﬂmgkjstharpeesemtsovameﬁmwﬁdﬂs t he

| reatment of hong o S0LR! 4 QRS 5286 GHSLL ek ARS8 021 06454

an effective cytokine-interfering amount of a compound of Formula I, or a

15 -  pharmaceutically acceptable salt or tautomer thereof.

Compounds of Formula I and II would be useful for, but not
limited to, the treatment of inflammation in a subject, and for use as antipyretics
for the treatment of fever. Compounds of the invention would be useful to treat

20 arthritis, including but not limited to, rheumatoid arthritis, spondyloarthropathies,

- gouty arthritis, osteoarthritis, systemic lupus erythematosus and juvenile arthritis,
osteoarthritis, gouty arthritis and other arthritic conditions. Such compounds
would be useful for the treatment of pulmonary disorders or lung inflammation,
including adult respiratory distress syndrome, pulmonary sarcoidosis, asthma,

25 silicosis, and chronic pulmonary inflammatory disease. The compounds are also
useful for the treatment of viral and bacterial infections, including sepsis, septic
shock, gram negative sepsis, malaria, meningitis, cachexia secondary to infection
or malignancy, cachexia secondary to acquired immune deficiency syndrome
(AIDS), AIDS, ARC (AIDS related complex), pneumonia, and herpcé virus. The

30 compounds are also useful for the treatment of bone resorption diseases, such as




: : : 12 August.20
ost eoporosi s, endotoxic shock, toxic shock syndrome, reperfusi 8lfllsl nosry,

aut oi mune di sease including graft vs. ‘host reaction and alloy aft

rej ecti onwo o2@wd§sd ovascul ar di seases incl udi ng at heroscl epesirEro2/oiwenbosi s,
congestive heart failure, and cardiac reperfusion injury, renal
reperfusion injury, liver disease and 5 nephritis, and nyal gias due to

I nfection. The conpounds are al so useful for the treatnent of Al zheiner's
di sease, influenza, multiple sclerosis, sgancer, diabetes, system c | upus
erthrematosis (SLE), skin-related conditions such as psoriasis, eczens,
burns, 10 dernatitis kel oid formation, and scar tissue formation. In

addi tion, ounds entdo |

gastroi nt esf’? %Hor%sd§i§P{lot%ﬂ§sf§%§hﬁg&S gﬂo‘?ﬁ ﬁg{dn?’r(%{‘%rripegf ﬁ%gl sease, Crohn's
di sease, gagbtoirhinbne tisédsé Rehlingoyeft vsm:dnommonaamd allngaftaejwteomol itis. The
conpounds are also useful in the treat% ht hal m c di zlea?e such as .
retinitis, eadiovassaiasidisgasesinsjuding atheros ﬁﬁdb@ﬂ%&fﬁs ONESUYRICHE acute
injury to t r iRRedse@adli ng

angi ogenesi ga‘?}u?é’%%g%ﬁ}é@ﬁ@%@@g&{?ﬁﬁ%?&.ﬁ%&@ﬁ%&? a?ﬁgl ogi cal conditions
such ss conéshaitisgaraf hydigipeddd toinfeoded. ar neovascul ari zation, retinal

neovascul arzation including neovascul ari zation foll ow ng injury or
i nfection, diabetic retinopathy, retrolental fibroplasia and neovascul ar

ol aucons; ul cerat i ve $hSEAARAUGR A% ErIRSHd Gedtbiof AaRdipERSI Cal bt

non- mal i gnant, conditions suc hemangi omas, including infantile
hemangi omasdisease mﬂud:nza,rmulopletshbrmomar ylmbemcsyswmlnpas necrosi s of

bone; diabetic nephro r di y:. _and di s r t he fenale
reproduct | vEIEFER s(gﬁh %‘“é E?ﬁ’é“f’?’&'ggp Sucgﬁép%c’&?ﬁléuﬁg&qganrﬁ%rther

used foor  Pr gyentitid kel FRMALHE ah@Bch st Foamatione ha sedidon, Zomipesidies bei ng
usef ul” for human treatnent, these conpounds are also useful for veterinary

treat nent obf td:onp&nnomaramsofulmtreanog gastrainitenting! cenditionssueh#8i nal s, i ncl udi ng
mammal s, r od

| ~ dogs, and ¢ 0@’ Oﬂﬁgﬁlé?asﬁ(ﬁfg ref e”@-gm%‘ﬁggie%wjepgy&ag&ngorses,

and uiceratlve colitis. The compounds are also useful in the treatment of
'ophthalmic diseases, such as retinitis, retinopathies, uveitis, ocular photophobia,

i5 and of acute injury to the eye tissue. The compounds can also be used in treating
angiogenesis, including neoplasia; metastasis; ophthalmological conditions such
as corneal graft rejection, ocular neovascularization, retinal neovascularization
including neovascularization following injury or infection, diabetic retinopathy,
retrolental fibroplasia and neovascular glaucoma; ulcerative diseases such as

20 gastric ulcer; pathological, but non-malignant, conditions such as hemangiomas,
including infantile hemangiomas, angiofibroma of the nasopharynx and avascular
necrosis of bone; diabetic nephropathy and cardiomyopathy; and disorders of the
female reproductive system such as endometriosis. The compounds can further
be used for preventing the production of cyclooxygenase-2.

25

Besides being useful for human treatment, these compounds are

also useful for veterinary treatment of companion animals, exotic animals and
farm animals, including mammals, rodents, and the like. More preferred animals
include horses, dogs, and cats.

30 |




PCT/ EP0O2/ 01106 53 The present conpounds can al so be used i?\zégglfsﬁgP%Spi es,

partially or conpletely, in place of other conventi onal

antiinf| ayw@y®bgisbes, such as together wth steroids, cycepovxygsnase- 2

i nhi bitors, NSAI Ds, DVARDS, inmunosuppressive agents, 5-1ipoxygenase
inhibitors, LTB4 antagonists and 5 LTAA hydrol ase inhibitors. As used
herein, the term"TNF nedi ated disorder” refers to any and all disorders
and di sease states in which TNF plays asgole, either by control of TNF
itself, or by TNF causi ng anot her nonol dne to be rel eased, such as but not
10 imted to IL-1, IL-6 or IL-S. A disease state in which, for instance,

IL-1is a nmjor co nent, and whose production .or L O, .l acer bat ed
or secreted in resgg'ﬁ%prfﬁnwpm&‘%? ﬁé‘?@?ﬁ%lﬁgogﬁﬁé@%&%@@di sor der
~medi at ed byg{@ﬂﬁfp(lje?él ,Uiig‘ﬂad&%%iﬂ%r coi\RntiShdNaniafarBehitoties budh sotogethér refers to
any and 15 al |sgrd rs and di sease states in which p38 plays a role,

ei ther by cwith stetoids, cp3@oxygerdse-2 iphibiporsp NS AIREIIMAHRINDt her factor to be

rel eased, such as but not |imied to A i I coRn; jsease state

i n which, fW?%?mfvclaﬁgﬂmﬁ%ﬁgo%e%ﬁk 1%‘6%%%??1‘%4 ZJéllnlmd‘i,’fé’ \I}\ﬁ‘(%ggapr oducti on or
acti og, is grggw&;@jhgdingibi@ggr eted in response to p38, would therefore be
considered a disorder nediated by p38. 20 As TNF- 3 has cl ose structural
honol ogy with TNF-a (al so known as cachectin), and since each induces

simlar biologic resppnse i L‘ehﬁg . fgg%i 1% Te teaRPt or, t he
synthesi s of both TNFQ%S%?EI&%%%%?% i nhi |?§ bysgﬁ%ehe césnpounds of the
present i nvatalGhscrddds hiigisése stas ¢ which BXF elhyt a rdb, aithkt bcednizel ¢f as " TNF'

unl ess specifically delineated otherw se. 12 August %?05 WO, 02/ 064594 54
EXAMPLES PCENERee, 01 bpd Nihtausiag gpaibergmenokine fake released; sueB@s BINAOLs i ncl udi ng

el t ilBg poi lglr}n‘?ed to IL-1, IL-6 or IL-8. A disease state in which, for instance, IL-1is a

major component, and whose production or action, is exacerbated or secreted in

response to TNF, would therefore be considered a disorder mediated by TNF.

As used herein, the term “p38 mediated disorder” refers to any and
15  all disorders and disease states in which p38 plays a role, either by control of p38
itself, or by p38 causing another factor 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 p38, would therefore be considered a disorder mediated by p38.
20
As TNF- has close structural homology with TNF-o: (also known
as cachectin), and since each induces similar biologic responses and binds to the
same cellular receptor, the synthesis of both TNF-c and TNF-§ are inhibited by
the compounds of the present invention and thus are herein referred to

25 - collectively as “TNF” unless specifically delineated otherwise.




(i.e., Mt.) are in degrees celsius (C. Examle 1: Prepargttlo t120915rreth

| am no-2-neth I thio m di ne-5- carboxal dehyde H3C. Step A. Preparation of

et hyl 4- ngidwd/diizeqdo- 2- met hyl -t hi opyri m di ne-5- car boxyl at ee®frpoElo1#98Cl S | H
CH3 10 To a solution of ethyl 4-chloro-2-nethylthiopyrimdine-5-
carboxylate (Aldrich, 20 g, 86 mmol) in 250 nL of dichloronethane at 0 C
was added slowy solution of nethylainine in ethanol (33% 35 nL 281
mml ). After stirring for 30 mnutes, wafer (150 nL) was added and the
phases were separated. The organic phase was dried (MgSO4) and filtered.
The filtrate was evaporated 15 under reduced pressure to give 19 g of the
et hyl 4-net hyl am no-2- net hyl thi op?g%ﬁ- 5-carboxylate as a white solid.
Step B. Preparation of 4-nethylam no- yl t hi opyri m di ne-5-net hanol N |
OH H3C k, NN NH I CH3 Lithiumalum num hydride (8.2 g, 215 mmol) was
stirred in dry 20 tetUrﬂéxﬁdeaﬂta(eBOﬁllréh)pemturﬁsﬁchﬂﬂngtmelﬁngqbohhtsopvm se
with a solution of eth

met hyl ani no- EchPhilPrFﬂilQﬁ%??Sl%lswsr{eCB carboxyl ate (46 g, 215 mol) in dry
tetrahydrofuran 450 rrL) The reactlon mxture was stlrred for 15 m nutes
and then wdixamplelR Breparating ©f 4eing S FE ethylt G B8-3-The reaction was
stirred forg@_mmﬂgs and t hen an aqueous soI ution of sodium hydr oxi de
(158.5 nL) 25 was added dropw se, foII by water (25.5 nmL). The

resul ting suspensi on was

H:C\.

Step A: Preparation of ethyl 4-merhylamino-2—methyl—thzopyrzmzdme-S—

carboxylate
CO.Et

HC., ):ICM — B ’L/I

10 To a solution of ethyl 4-chloro—2—methylthiopyrimidine-S-
carboxylate {Aldrich, 20 g, 86 mmol) in 250 mL of dichloromethane at 0 °C was
added slowly solution of methylamine in ethanol (33%, 35 mL 281 mmol). After
stirring for 30 minutes, water (150 mL) was added and the phases were separated.
The organic phase was dried (MgSOy) and filtered. The filtrate was evaporated

15 ~ under reduced pressure to give 19 g of the ethyl 4-methylamino-2-
methylthiopyrimidine-5-carboxylate as a white solid.

Step B: Preparation of 4-methylamino-2-methylthiopyrimidine-5-methanol
£0-Et
55 > QUENENS > oy
CHy CHs
Lithium aluminum hydride (8.2 g, 215 mmol) was stirred in dry
20 fctrahydrofuran (300 mL) at 5 °C and treated dropwise with a solution of ethyl 4-
' : methylamino-2-methylthio-pyrimidine-5-carboxylate (46 g, 215 mmol) in dry
tetrahydrofuran (450 mL). The reaction mixture was stirred for 15 minutes and
then water (18 mL) was added dropwise with caution. The reaction was stirred
for 30 minutes and then an aqueous solution of sodium hydroxide (15-%, 8.5mL)
25 was added dropwise, followed by water (25.5 mL). The resulting suspension was




1 2 August 2005 WO 02/ 064594 55 PCT/ EP02/ 01106 stirred for '27A%HA2%¢ room

tenperature and then filtered. The filter residue was washed with

tetrahydr‘gb%B&b-QQX 100 L) and the conbined filtrate angcri@shidiigs were
evapor at ed under reduced pressure. The residue was suspended in ethyl

acetate/ hexane - 1/2 (200 nL) and the solid was filtered and dried to 5
provide 32.7 g of 4-nethylam no-2-nethylthiopyrimdine-5-nmethanol as a
yellow solid. Step C. Preparation of

4- et hyl aam no- 2- net hyl t hi opyri m di ne- 5- car boxal dehyde H3C

44- Met hyl am no- 2- net hyl t hi opyri m di ne- 5- net hanol (20 g, 10 108 mmol) and 1.

Lo ol o SR Lane, Y & SR ASSd Bihbd 100 296 BEAtathe Y5 I

manganese Cﬁ suspensi on was st rred for

24 hours af\dash&?ﬂufﬂzé&amg&%ﬁkhﬁ 23011 006hL)Y snd tiibeozﬁbxhé&ﬁltrmamﬂm was washed
wi th dichl oronethane and the conbined fi Itrate and ﬁ?ﬁfhl ngs were

evapor at ed wastings M@M@EOI@M?UCQEWQW%SSE@ g'hg residyeEasAUSRENASY Wi no- 2 15

met hyl t hi opyy i,nudi.n ar iss@m e 2. Pre
ar at |yon of p%h ylge egf%ﬁﬂ% %amﬂ%(ygfdogﬁhng%ﬁ?t ﬁll%mr#’ }t‘r%l%hgﬂdcar bE)BxaI dehyde run
H3C, s 5N-N4 pEbAdé32Y @ cTRFRpthlyRRiine 2 dnekyithibpyrimidine Hdianel & 2@llow

car boxal dehyde was prepared as described in Exanple 1 (steps A through O
starting wisohdet hyl 4-chl oro-2-nethyl t hi opyri m di ne-5-carboxyl ate (Al drich

arati on of o G PRk el P AR P AR o chrdoxal e %) denxdc

H3C . 25 cHO
| J:j\/\ e II
CH

4—Methy1amino-2—methylthiopyﬁnﬁdine-s-methanol (20 g,
10 108 mmol) and 1 L of dichloromethane were combined with stirring and treated
with manganese dioxide (87 g, 1 mol). The resulting suspension was stirred for
24 hours and then filtered through celite. The filter residue was washed with
dichloromethane (100 mL) and the combined filtrate and washings were
evaporated under reduced pressure to give 15.8 g of the 4-methylamino-2-

15 methylthiopyrimidine-5-carboxaldehyde as a white solid.

carboxaldehyde

o The 4-cyclopropylamino-2-methylthiopyrimidine-5-
20 carboxaldehyde was prepared as described in Example 1 (steps A through C)
starting with ethyl 4-chloro-2-methyithiopyrimidine-5-carboxylate (Aldrich
Chemical Co.) and cyclopropyl amine (Aldrich Chemical Co.).

- Example 3: Preparation of 4-[(4-fluorophenyl)aminol-2-(methylthio) pyrimidine-

5-carboxaldehvde
CHO F
Ny
e LT
H

The 4-[(4-flucrophenyl)amino}-2-(methylthio)pyrimidine-5-
carbaldehyde was prepared as described in Example 1 (steps A through C)

25




The 4-[(4-fluorophenyl)am no)-2-(nethylthio)pyrimdine-5- g%ﬁﬂ%‘l'%éﬂ?f%e was
prepared as described in Exanple 1 (steps A through C) 12 August 2005 WO
02/ 064594‘1562/&)@3}45302/ 01106 starti ng with et hyI PCT/EP02/01106

4- chl or o- 2- et hyl t hi opynm di ne-5-carboxylate (Aldrich Chem cal Co.) and
4-fluoroaniline (Aldrich Chemcal Co.). Examle 4: Pre aration of nethyl
2-fluoro henox acetate F P 5 To a solution of 2-fluorophenol (6.72 g, 60
mmol) in 50 nL of 1- methyl-2 pyrrolidisgpne was added net hyl bronpacetate
(6.24 nL, 65.92 nmol) and potassium carbonate (9.9 g, 72 nmmol ). The
reaction was stirred for 12 hours at roomtenperature and then poured into

t
wat er. The agueous. sgl uti S gjgﬁl he_ iR ehRkien Washed with
wat er and (f%%éllg‘(’ Fﬁ’é’?hﬁggjé%sm%%ﬁtgg pormnregsne%)rpyc;’r gaﬁi c solvents yiel ded
10.5 g of tdwReniies ERC) dndel-Ale®baiiling Grlafi¢h @Ghemidalt@o.jrat ched that of known
|iterature conmpound). Examle 5: Pre aration of nmethyl hen Ithio acetate O -

To a sol ut irgRple §-rephamal of( ﬁqeggl gﬂua?%hm&écdtﬂ825 nL of 1 15
met hyl - 2- pyrrol'i di hone was added ngthyl bronoacetate (1.1 ni, 12 nmol) and

pot assi um car bonate (2.0 g, 14.5 @lﬂa\.)ﬂ'hﬁ reaction was stirred for 12

hours at roomtenperature and th poured into water. The aqueous sol ution
was extracted with ethyl acetate, shed with water and dried (brine,

Acerat b (spectral 20 ot SREARZ ARG J0.78 RS0 el D e bond) . hen 1
ro anoate pediiapireolfdindiieovas Aedmethly] bmphcedate 26.24 mly, 6502 Swuph) A:
‘ and potassium carbonate (9.9 g, 72 mmol). The reaction was stitred for 12 hours
at room temperature and then poured into wéter. The aqueous solution was
extracted with ethyl acetate, washed with water and dried (brine, N2,SO4).
10 ‘Evaporation of organic solvents yielded 10.5 g of the respective acetate (spectral

data matched that of known literature compound).
Example 5: Preparation of methyl (phenylthio)acetate
4]
©/5\)l\0/
To a solution of thiophenol (1.09 g, 9.9 mmol) in 25 mL of 1-
15 ~  methyl-2-pyrrolidinone was added methyl bromoacetate (1.1 mL, 12 mmol) and

potassium carbonate (2.0 g, 14.5 mmol). The reaction was stirred for 12 hours at
‘room temperature and then poured into water. The aqueous solution was
extracted with ethyl acetate, washed with water and dried (brine, Na;S0.).
Evaporation of organic solvents yielded 1.2 g of the respective acetate (spectral

20 data matched that of known literature compound).

Example 6: Preparation of ethvl 3-(2-fluorophenyl)propanoate
F 0

@510/\

To a solution of (2E)-3-(2-fluorophenyl)prop-2-encic acid (10.0
25 _ g; 9.9 ramol) in 100 mL of EtOH was added sulfuric acid (0.2 mL). The reaction

Step A:




To a solution of (2E)-3-(2-fluorophenyl)prop-2-enoic acid Z%Lﬁg%ustggosag. 9
nmml) in 100 nm. of EtOH was added sulfuric acid (0.2 nL). The reaction 12
August 20@?0%1131 064594 PCT/ EP02/ 01106 57 was refluxed fegrxkpogoss and
then cooled to roomtenperature. The reaction solution was evaporated to
1/4 of the original volune and poured into water. Extraction of the

m xture with ethyl acetate followed by drying (brine, Na2SO4) and conpl ete
evaporation yielded the ester which vvas%-; aken on the Step B. Step B: The
ester (Step A) was dissolved in 50 nL of ethanol and a catalytic anount of
pal | adi um on carbon was added. The reaction was hydrogenated in a Parr

hydrogenator for 6 hours at mte rature. Filtratipon . the reaction
m xt ure t hréasgrilaxeddps EOIE%P‘?'?‘B? FRREd tRPom SBB F’Ef%‘ﬁ‘rf’)nirg? rﬁaﬁﬂo 0 sol vent
under reducsgﬂmﬁ t g@ﬁmﬁz@d @64 95 the Brizinal REIirewRl PREREGMOA Rer( SPECt T al

e at o

data nmatch nown literature co ouni amle 7; Pre_aration of
6- henox - Exmettior of2he mixthre| with ¢thyl acetw:’@ wed k&}iﬂf!hgﬂ?fﬁlﬁ?v@% ®ne (Sul fone

ohenoxy- 5. BERGMBIER EYAPEARTTY e Rg et oatie a5 ken O BRSOERBT0 0 1o

- xtuge of & rngI hyl am no- 2- net hyl t hi opyri m di ne-5 20 car boxal dehyde (10 g,
54.6 mmol ) a met hyl phenoxyacetate (Aldrich, 11.4 8’ 68.6 mMml) in 150
nL of 1-nmethyl-2- pyr (Beiesie Mwaadu@ivgbma@smh@fc anelaRd@e (14 g, 101. 4

nunol ). The reaction m te 0 ter 12 hours,
add| tional G )f’%?&'@f tpéﬂftgw\,ﬁe%ﬁ%%b 'g%g %dd%g F? Peagupot assi um
hydrogenated in a Parr hydrogenator for 6 hours at room temperature. Filtration
of the reaction mixture through a celite pad, followed by evaporation of the
10 solvent under reduced pressure yielded 9.8 g of the fluoropropanoate (spectral

data matched that of known literature compound).

'Example 7: Preparation of 6-phenoxy-8-methyl-2-( methylsulfonyl) pyridof2.3-
dlpyrimidin-7(§H)-one (Suifone 1)

Ny Ry
CHj
15 Sulfone I
Step A: Preparation of 6-phenoxy-8-methyl-2-(thiomethyl Jpyrido{2,3-d]

pyrimidin-7(8H ) one
Q.
o X0
@ MeS/LN/ o
CH;

CHO
To a mixture of 4-methylamino-2-methylthiopyrimidine-5-
.20 carboxaldehyde (10 g, 54.6 mmol) and methyl phenoxyacetate (Aldrich, 11.4 g,
| 68.6 mmol) in 150 mL of 1-methyl-2-pyrrolidinone was added potassium
carbonate (14 g, 101.4 mmol). The reaction mixture was heated to 120 °C and
after 12 hours, additional phenoxyacetate (3X, 6.0 g, 36.1 mmol) and potassium
| carbonate (6.0 g, 44 mmol) was added. After 6 hours of étirring at 120 °C, the
25 .reaction was cooled to room temperature and water (300 mL) was added. The
solution was stirred for 1 hour and filtered. The resultant solid was
chromatographed (SiO;, EtOAC/Hexane-50/50 to EtOAc 100%) and then




carbonate (6.0 g, 44 mol) was added. After 6 hours of Stl?’zl“IAH UStEOQLSZO C,
the 25 reaction was cooled to roomtenperature and water (300 nL) was
added. T on was stirred for 1 hour and filtered. ant
solid mzﬁocoé?lé%g% ographed (Si 02, EtOAClI Hexane-50150 to Et g‘ﬁ%’%’& and
then 12 August 2005 WO 02/ 064594 PCT/ EP02/01106 58 isolated via evaporation
of solvents yielding 5 g of the sulfide (mass spec. Mrl = 300)_ Step B:
Preparati on of 6 phenoxy-8-nethyl -2- (metsbyl sul fonyl) pyrido[2,3
~d]pyrimdin-7(8H) -one (Sulfone 1) N\ N MSNN O MO2SN -N-O 1 1 CH3
% M3 The sulfide (5.07 g, 17.8 mmol ) was di ssolved in 100 nL of nethylene.

hl ori de and_3- chl L d. (779 dded. Th
it Ur e eSS AT APOFG Snserasisids op o perlrEE BB et TP and

then washedzggt h aqueous sodium sulfite sol utlon (2X 75 L) followed by 10
sat ur at ed aqueous sodi um bi carbonate sol ution 75 nmL). The organic

sol ution wakep BhEnepratiah ¢fifr-pharox NG Iwemy-2me! G'FdeEW‘ﬂ?@ér reduced
pressure. TdpyrimgdutASH}-ono(Suifonad) chr omat ographed (Si 02, Et OAc/ Hexane -

80/ 20) and then isolatg f ration of lding 3.0 g of the
sul fone (mass spec. MLl 213 Exam | e _8L on of 672-fluoro
henoxy -8-neth |-2- N&th™ s f ni1  Pyridb®S 3 dIBSaJ m di n- 7(8M one Sul f one

2 Sul fone 2 Step A Preparat|on of 6-(2
f 1 uor ophenoxy) - 8- net hyhe stifide{sy? & 7@ mpwl)iveke[dss31vaa inl 1§ mLnofdi n- 7( 8H) - one

methylene chloride and 3-chloroperbenzoic acid (77%, 5.9 g, 24 mmol) was

added. The mixture was stirred at room temperature for 12 to16 hours, filtered
and then washed with aqueous sodium sulfite solution (2X, 75 mL} followed by
10 saturated aqueous sodium bicarbonate solution (2X, 75 mL). The organic solution
was then dried (brine, N2,SO;) and evaporated under reduced pressure. The
resultant solid was chromatographed (SiO,, EtOAc/Hexane - 80/20) and then
isolated via evaporation of solvents yielding 3.0 g of the sulfone (mass spec. M+1

=332).

15 Example 8: Preparation of 6-(2-flucrophenoxv)-8-methyl-2-(methylsulfonyl
ido[2.3-d imidin-7(8H)-one (Sulfone 2

F
00
Meozs)\ N, 1;: o]
CHy
Sulfone 2

Step A: Preparation of 6-(2-fluorophenoxy)-8-methyl-2-(methylthio) pyrido[2,3-
20 d]pyrimidin-7(8H)-one

SO0 G — 00

To a mixture of 4—rnethylamino-?.-methylthi0pyrimidine—5~

carboxaldehyde (4.8 g, 26.2 mmol) and methyl 2-fluorophenoxyacetate (5.9 g,
32 mmol) in 50 mL of I-methy1~2-pynolidinonc was added potassium carbonate
25 (6.0 g, 43.5 mmol). The reaction mixture was heated to 120 °C and afier 12
- hours, additional phenoxyacetate (2.0 g, 10.8 mmol) and potassium carbonate




N J CHO MeS N -N To a m xture of 4-nethyl am no- 2- m::thylth|1%|c)£)\§/'1gusu2 05ne 5-

car boxal dehyde (4.8 g, 26.2 mmol) and nethyl 2-fluorophenoxyacetate (5.9 g,
32 mol ) o §fedibosof 1-nmet hyl -2-pyrrolidi none was added paicasgpog/sn@ar bonat e
25 (6.0 g, 43.5 nmol ). The reaction mxture was heated to 120 C and after
12 hours, additional phenoxyacetate (2.0 g, 10.8 mmol) and potassi um
carbonate 12 August 2005 WD 02/ 064594 59 PCTI EPO2/ 01106 (2.0 g, 15 nmol)
was added. After 6 hours of stirring at 5420 C, the reaction was cooled to
roomtenperature and water (700 nlL) was added. The solution was stirred
for 45 mnutes and filtered. The resultant solid was washed with water (2

X, 100 n) o_et a D o hour. The
solid 5 vvas?:?ﬂen %’8?03)[‘565 #ﬁd ﬁﬁfrr 6?‘%%8gﬁ:'%ﬂ§€% yieldi ﬁ%gétgfnﬁaé of the
sul fide (rraggolgcp@ﬁooml‘(kﬁaﬂcraﬁi@andl\ﬁter @8d mL)Z.G& aGjled. STlepsoBitidaregar at i on of

6- (2 fuorophenoxy) (et hyl sul fon q)h
" pyri do[ 2, 3- afimsd onﬂamnnmesm)iﬁiwgd( §\[Jxefrsﬁ%ta2§/ dypstashed withjetrd23 ¢ 20.5
mmol ) was dgég&gn&j P %Teg%f&&aaaé&wgbg 3 )CaAiAE 1 Cholr S Thesamer benzoi ¢

acid (77% he mxture was stirred at room

t enperat ur e wagthed Jsdl@ddvia gk Aiontane dricigieldin Gidtdofthendfide Gogisspesul fite
solution (2X, 75 ni) followed by saturated aqueous sodi um bicarbonate

sol ution (3M+1753r1n‘3_)l\4plﬁe236r‘g?§ﬁ|€ -sol ution was then 15 dried (brine,
Na2SO4 d | th f 1
ha'T SEL f’%ﬁﬂg HeGE2 MBI b s 153 -

hour and fi
é uoro henox -& neth 1-2- neth

I16-2I fC). :Exam’”%og ‘&Pélpar a'f n o?‘
‘I sul fon
JOC00 — L0

10 The sulfide (6.3 g, 20.5 mmol) was dissolved in 50 mL of
methylene chloride and 3-chloroperbenzoic acid (77%, 9.9 g, 44.2 mmol) was
added. The mixture was stirred at room temperature for 12 tol6 hours, then
-washed with aqueous sodium sulfite solution (2X, 75 mL) followed by saturated

aqueous sodium bicarbonate solution (3X, 75 mL). The organic solution was then

15 dried (brine, Na;S0,) and evaporated. The resultant solid was stirred with ether
| for 1 hour and filtered to yield the sulfone (mass spec. M+1 =350, MP =158 -
162 °C).

Example 9: Preparation of 6-(3-fluorophenoxy)-8-methyl-2-(methylsulfonyl

- pyrdo{2.3-d]pyrimidin-7(8§H)-one (Sulfone 3)

MeOsS N
.20 _ CH;
' Sulfone 3

Step A: Preparation of 6-(3-fluorophenoxy)-8-methyl-2-(methylthio Jpyrido[2,3-
d]pyrimidin-7(8H }-one

o]
CHO
. O F
O O™ — OO
P —ip
4
MeS N I;IH MeS N N o
CH, )
F : CH,

25 To a mixture of 4-methylamino-2-methylthiopyrimidine-5-
carboxaldehyde (0.55 g, 26.2 mmol) and methyl 3-fluorophenoxyacetate 061 g,




12 August 2005
pyridof 2. 3-dl pyrimdin-7(8H) -one (Sulfone 3) 20 CRC4 T Mew rv'} .,

CH3 MRS NN -O CH, dJpyrimdin-7(8H)-one Sulfone 3 Step A: Preparation

of 6-(3 fhwosehsoxy)-8-nethyl -2- (methyl thio)pyridoj 2,3 2g-rpp@rfiest ure of
4- et hyl am no- 2- et hyl t hi opyri m di ne-5- . car boxal dehyde (0.55 g, 26 2 mmol )

and net hyl 3-fl uorophenoxyacetate (0.61 g, 1 2 August 2005 WO 02/064594 60
PCT/ EP02/ 01106 3.3 mmol) in 5 nL of 1-nethyl-2-pyrrolidinone was added

pot assi um carbonate (0.6 g, 4.3 mmol ). gge reaction m xture was heated to
120 C and after 12 hours, additional phenoxyacetate (0.3 g, 1.5 mmol) and
pot assi um carbonate (0.4 g, 2.9 mvol) was added. After 6 hours of stirring

tes added.  THEMTRILE LA IOrES iR iR L TR B (5, 75
n) and the(oewhtﬁmno@r ganelr@acaahuizmremheawasmmmmliumtrarzh@ﬁ%, 50 ni)
t hen drled(brlne Evaporati on of the soluti g ssolld :
whi ch was r@éﬁ@@ﬂ@llﬂhﬂ@w@ﬂt@&g Bix &ﬁé}lm?péﬂﬁpﬂ‘@sslm@"@%‘)%tc fq'n SstPfi de (nass

o (311 uor ofESh e S4HE Pafr SRRkt 8 120/, the reaction was cooled to

pyridd 2, 3- dbgy mmpeiamre?dxﬂlﬁ)atar(eom fill)fveasedddd. Fhélreaction mixture was
extracted with ethyl acetate (2X, 75 mL) and the resultant organic solution was
washed with water (5X, 50 mL) then dried (brine, MgSO,). Evaporation of the
solution yielded a solid which was recrystalized (EtOAc/Hexane) yielding 1.0 g
of the sulfide (mass spec. M+1 = 317).

10 Step B: Preparation of 6-(3-fluorophenoxy)-8-methyl-2-(methylsulfonyl)
- pyrido[2,3-d]pyrimidin-7(8H)-one (Sulfone 3)

N0 F NN F
A = g
s7NT TN o MeO8” N N7 S0

CHy CH;

The sulfide (1.02 g, 3.2 mmol) was dissolved in 25 mL of
In.lethylene chloride and 3-chloroperbenzoic acid (77%, 1.7 g, 9.6 mmol) was
15 added. The mixture was stirred at room temperature for 16 hours, diluted with
methylene chloride (25 mL) then washed with aqueous sodium sulfite solution
| (3X, 50 mL) followed by saturated aqueous sodium bicarbonate solution (3X, 50
-mL). The organic solution was then dried (brine, MgSO,) and evaporated to yield
- 0.64 g of the sulfone (mass spec. M+1 =349).

20 Example 10: Preparation of 6-(2.6-difluorophenoxy)-8-methyl-2-(methylsulfonyl
ido[2.3-dlpyrimidin-7(8H)-one (Suifone 4)

;rtz@

Suifone 4

Step A: Preparation of 6-(2,6-difluorophenoxy)-8-methyl-2-
25 (methylthio )pyrido[2,3-d]pyrimidin-7(8H)-one




" NOM@SNi -" O MS CH CH3 The sulfide (1.02 g, 3.2 rangPystagd®
dissolved in 25 nL of nethylene chloride and 3-chl oroperbenzoic acid (77%
1.7 g, 9. Wommkisoyas 15 added. The m xture was stirred atpeo@phi/elper at ure
for 16-hours, diluted with nethylene chloride (25 nL) then washed with
aqueous sodiumsulfite solution (3X, 50 nmL.) followed by saturated agueous
sodi um bi carbonate solution (3X, 50 nn). The organic solution was then
dried (brine, MySH) and evaporated to gjeld 0.64 g of the sulfone (nass
spec. M+l = 349). 20 Exanple 10: Pre aration of 6- 2 6-difluoro henox

-8-neth I-2- neth Isulfon | . pyridol2.3-dlpyri m din-7(8H)-one (Sul fone 4)
INI'~~ MeO2S NN "0 CH Sulfone 4 Step A: Preparationgof

6- (2, 6-di fl uor ophenoxy).- 8sget hyl - 2-¢ 25

(et hyl t hi o) pyri do(2, §-d pyri ' ﬂ)%‘éJBH) - one 111%&%:@ 05 WD 02/ 064594
61 .1 .~ Me5 N NHe&3™N feS rA_EP02/011(56B,,§J\3,’ L-R¥UF e of

4- et hyl ami no- 2- met hyl t hi ®pyri i di ne-5- carboxal delyde (4.8 g, 26.2 mol)

and net hyl 2,6-difluaorophenoxyacetate (prepared.as in Exanple 4 using
2, 6-di f| uor ophenol , 5'®a BuxtaEs of Armethylemiig 2rmpethy HiSpymidin 3.

carboxaldehyde (4.8 g, 26.2 mmol) and methyl 2,6-difluorophenoxyacetate
(prepared as in Example 4 using 2,6-difluorophenol, 5.9 g, 32 mmol) in 50 mL of
5 l-methyl-z-ﬁyrrolidinone was added potassium carbonate (6.0 g, 43.5 mmol).

The reaction mixture was heated to 120 °C and after 12 hours, additional
phenoxyacetate (2X, 2.0 g, 10.8 mmol) and potassium carbonate (2.0 g, 15 mmol)
was added. Afier 6 hours of stirring at 120 °C, the reaction was cooled to room
temperature and water (70 mL) was added. The solution was stirred for 30

10 minutes and filtered. The resultant solid was washed with water (2X), ethyl
acetate and ether. The solid was then dried yielding 7.0 g of the sulfide (mass
spec. M+1 =336, MP = 247 - 250.7 °C).

Step B: Preparation of 6-(2,6-difluorophenoxy)-8-methyl-2-(methylsulfonyl
pyridof2,3-d]pyrimidin-7(8H)-one (Sulfone 4)

F E
ooeP — e P
s Mes’ll:nj\/?c:’;o F "_""' Meozs’ll\n/ E;‘H 3 o F
N The sulfide (7.0 g, 20.8 mmol) was dissolved in 50 mL of
Jmethylene chloride and 3-chloroperbenzoic acid (77%, 11.5 g, 51.5 mmol) was
added. The mixture was stirred at room temperature for 16 hours, filtered then
washed with aqueous sodium sulfite solution (2X, 75 mL) followed by saturatgd
20 aqueous sodium bicarbonate solution (3X, 75 mL). The organic solution was then
dried (brine, Na;S0;) and evaporated. The resultant solid was stirred with ether
for 1 hour and filtered to yield 5.5 g of the sulfone (mass spec. M+1 = 368, MP =

215.2-216.4°C).




5 1-net hyl - 2-pyrrolidi none was added potassi um car bonat e (%Zé\ugus‘é'l?go%
mml ). The reaction mxture was heated to 120 C and after 12 hours,

addi ti onalwo phwasdyyacetate (2X, 2.0 g, 10.8 mmol) and pot aasimrmogrobonat e
(2.0 g, 15 mmol) was added. After 6 hours of stirring at 120 C, the
reaction was cooled to room tenperature and water (70 nL) was added. The
solution was stirred for 30 10 mnutes and filtered. The resultant solid
was washed with water (2X), ethyl acet#&e and ether. The solid was then
dried yielding 7.0 g of the-sulfide (mass spec. M+l = 336, MP = 247 -
250.7 C). Step B: Preparation of

6-(2, 6-difl B97 0 PR pBaridaldibL(224-§i Bythethyl-2- -
pyrido[ 2, 3-%%}:@@&'2 < imidi Mone 5 Me$- "N -N- - ~Q
McQO2SN | | e sulf was di ssolved in 50 nL of

g,

met hyl ene chl ori de and 3-chl oroperb 02 |coa 1d (77% 11.5 g, 51.5 nmol) was -
added. The m xture was stirred at r”,oo \feture for 16 hours, filtered
then washed with aqueous sodi mezs’d'l MweSsotutfon (2X, 75 niL) followed by
saturated 20 aqueous sodi um bi car bonat éﬁasol ution (3X, 75 nL). The organic
solution was then dried (brine, %ﬁ and evaporated. The resul tant
solid was stirred with ether for oare and filtered to yield 5.5 g of the

sul f ore (Mmags ap@@e pd¥iiiorrof bR, 4 Wiflueropkitho:d)-84bethfl2- CHO 12 August 2005 VO
02/ 064594 62, nyg,[gf_gyﬂayn@,w,py(gpj)-oﬁéz 4-di fluoro henox -8-nmeth 1-2- 5

rrethlsulfonl n78-one(SquoneF
CHO
Q. /
* fi i beqet

<:H3
To a mixture of 4-methylamino-2-methylthiopyrimidine-5-
carboxaldehyde (4.8 g, 26.2 mmol) and methyl 2,4-diflucrophenoxyacetate
iG (prepared as in Example 4 using 2,4-difluorophenol, 5.4 g, 29 mmo}) in 50 mL of
1-methyl-2-pyrrolidinone was added potassium carbonate (6.0 g, 43.5 mmol).
The reaction mixture was heated to 120 °C and after 12 hours, additional
phenoxyacetate (2.5 g, 13.4 mmol) and potassium carbonate (2.5 g, 18 mmol)
was added. After 6 hours of stirring at 120 °C, the reaction was cooled to room
15 temperature and water (100 mL) was added. The solution was stirred for 45 |
minutes and filtered. The resultant solid was washed with water (3X) and added
to ethyl acetate (75 mL) and stirred for 1 hour. The solid was then isolated via
" filtration and dried vielding 6.1 g of the sulfide (mass spec. M+1 =336, MP =
175.2 - 176.9 °C).

20 Step B: Preparation of 6-(2,4-difluorophenoxy}-8-methyi-2-
(methylsulfonyl)pyrido[2,3- d]pynmzdm-?( 8H)-one (Suifone 5)

,O\/I@-—* ,L’II@

The sulfide (6.0 g, 20.5 mmol) was dissolved in 50 mL of
methylene chloride and 3-chloroperbenzoic acid (77%, 9.3 g, 41.5 mmol) was
25 added. The mixture was stirred at room temperature for 16 hours, then washed

with aqueous sodium sulfite solution (2X, 75 mL) followed by saturated aqueous




Sulfone 55 Step A Preparation of 6-(2,4-difl uorophenoxy)j%f\H%'f%;?Pgsz-

met hyl t hi o) pyrido[ 2, 3-d] pyri mdin-7(8H)-one CHO MeS*N-- H- MeS -N_ -N -0
F CH3 0 CGW® PRdisolP02/ 01106 To a m xture of

4- et hyl am no- 2- met hyl t hi opyr i mi di ne-5- car boxal dehyde (47§ G- 362 mol )
and net hyl 2,4-difluorophenoxyacetate 10 (prepared as in Exanple 4 using
2,4-difluorophenol, 5.4 g, 29 mmol) in 50 nL of 1-nethyl-2-pyrrolidinone
was added potassium carbonate (6.0 g, 4835 nmmol). The reaction m xture was
heated to 120 C and after 12 hours, additional phenoxyacetate (2.5 g, 13.4
mol ) and potassium carbonate (2.5 g, 18 mmol) was added. After 6 hours -of

stirring at . A : L Ure and wat er
(100 L) nalouhupy ipelitale SRR (0% MERTRE of ROt b ERE dhel ©, 1Y P2

The resul t a(trinaNa3Ospandevaperdtedi The vatleant 651K wanstirdatiierth ether forly|l acet at e
(75 nL) and, stirr for 1 hour. The solid was then jisolated via filtration
Snd dr] eqy MR BTETSS th st U SuIEGTEI(PES PRRAE+S edoh W SLOHb WP = | 175, 2
- 176.9 ). 140 Gi{:)gp B: Preparation of 6-(2,4-difluorophenoxy)-8-nethyl - 2-

(et hyl sul fony?)pyri do[ 2, 3-d] pyrimdin-7(8H)-one (Sulfone 5 FNV T 3 u'\

NG _F 1% e 19- 'P% a.gtioﬁ OHS— Méﬁoro henoxy)-8-methvl-2-

methvlsulfonvhpyrido[2.3-dipyrimidin-7(8H)-one (Sulfone 6
1
046
MeOZS/LN/ N [s]
CHy

Sulfone 6

Step A: Preparation of 6-(2-chlorophenoxy)-8-methyl-2-(methylthio) pyrido[2,3-
10 dlpyrimidin-7(8H )-one

Cl
cHO b 2 o
oy~ . XX
o~
MeS” “N” “NH MeS/LN, "o
CH3 CH:

To a mixture of 4-methylamino-2-methylthiopyrimidine-5-
carboxaldehyde (5.5 g, 30 mmol) and methyl 2-chlorophenoxyacetate (prepared
as in Example 4 using 2-chlorophenol, 7.0 g, 35 mumol) in 80 mL of 1-methyl-2-

15 = pyrrolidinone was added potassium carbonate (9.0 g, 65.2 mmol). The reaction
mixture was heated to 120 °C and after 12 hours, additional phenoxyacetate (2X,
rO.S g, 2.5 mmol) and potassium carbonate (2X, 2.0 g, 15 mmol) was added. After
6 hours of stirring at 120 °C, the reaction was cooled to room temperature and
water (100 mL) was added. The solution was stirred for 45 minutes and filtered.

20 The resultant solid was filtered and washed with watér (2X}) and ether (2X).

~ Drying of the product via vacuum oven yielded 9.0 g of the sulfide (mass spec.
M+l =334).

Step B: Preparation of 6-(2-chlorophenoxy )—8—}néthyl-2-
(methylsulfonyl)pyrido[2,3-d]pyrimidin-7(8H )-one (Sulfone 6)

Ct Cl
‘ e Ve Y NN 0
X — ol -
MeS N N 0 MeC,S N N [+ ) .
{ 1
CH3 :

25 - cu,




CH3 CH3 The sulfide (6.0 g, 20.5 mmol) was dissolved in 501%6U%l1!5t29r%? hyl ene
chl oride and 3-chl oroperbenzoic acid (77% 9.3 g, 41.5 mol) was 25 added.
The m xt ww@ owe@sst i rred at roomtenperature for 16 hours, pthaepeasded wth
aqueous sodiumsulfite solution (2X, 75 nmL) followed by saturated aqueous
12 August 2005 WO 02/ 064594 63 PCT/ EPO2/ 01106 sodi um bi carbonate sol ution
(3X, 75 nmL). The organic solution was then dried (brine, Na2S0O4) and
evaporated. The resultant solid was stig4ed with ether for 1 hour and
filtered to yield the sul fone (mass spec. Mtl = 368, MP = 177.2 - 178.5 Q).
Exanpl e _12: Preparation of 6-(2-chlorophenoxy)-8-nethyi - 2-

(met hyl sul fonyl ) pvri l-RJ Bk &l N - ) c¢x Sulfone 6
Step-A: Preparation g@%}! ?EOQC(EP& %ﬁe%é@%%?%?m 2?(?%(%yl t hi 0)

pyri do[ 2, 3-métbyleleRyhlbridedind- 3¢l bioperbenZaHOrditH(7 1131 3Tg S8 mangl) wae of

4- et hyl am nQ- 2- et hyl t hi i rni di ne-5- b l.dehyd 5. 30 |
el e g A L e e el g, 2 )
2- chl or ophenp)eq »\Zi’tﬂggueotﬁgs%&lg)sgfﬂ?e SGufidn &f)(),j?srﬁl)rfﬁilo@eé-ﬁy Pathrafldi di none was

added pot assi um car bona , 65.2 mol The reaction mxture was
heat &8l t 0 h36koGs soxlumftiearbdidtcsndutann BHdT7E mdyaThporgaws palvtommas X, 0.5 g,

2.5 mmol ) and, pot assj ar bonat e 2.0 15 .nnol ). S . ed. After 6
hours of s%l“FﬁiEqﬁ’d'eaﬁa%S@?gFWO%%_ﬁ% e%%.h.&%?iifiev@st%n\ﬁ@%@% g]negerature and
wat er (100 oy Himigs A itkred Hﬁﬁliféﬁ' 815io0dT NG Sulfoik (#nad spes. MP1 & 3gs).es and
filtered. 20 The resultant solid was filtered and washed with water (2X)

and ether X le 13: Preparation of 6-(4-chlorophenoxy)-8-methyl-2-
methylsulfonvl)pyrido[2.3-d]pyrimidin-7(8H)-one (Sulfone 7

SSQASN
/LN/ "o a
CH,

Me0,S
10

Sulfone 7

Step A: Preparation of 6-(4-chlorophenoxy)-8-methyl-2-(methylthio) pyrido[2,3-
djpyrimidin-7(8H)-one

0
CHO 0
NTR o. e N Ry
X o XX
NTTNH MeS”™ “N” “N" V0 ju}
CH, a CHy

15 ‘ To a mixture of 4-methylamino-2-methylthiopyrimidine-5-

Me$

" carboxaldehyde (0.55 g, 3.0 mmol) and methy! 4-chlorophenoxyacetate (prepared
as in Example 4 using 4-chlorophenol, 0.66 g, 3.3 mmol) in 5 mL of 1-methy}-2-
pyrrolidinone was added potassium carbonate (0.5 g, 3.6 mmol). The reaction
mixture was heated to 120 °C and after 12 hours, additional phenoxyacetate (0.3

20 g, 1.5 mmol) and potassium carbonate (0.4 g, 2.9 mmol) was added. After 6
hours of stirring at 120 °C, the reaction was cooled to room temperature and
poured into water (100 mL). The reaction mixture was extracted with ethyl
acetate (2X, 75 mL) and the resultant organic solution was washed with water
(5X, 50 mL) then dried (brine, MgSO,). Evaporation of the solution yielded a

25 solid which was recrystalized (EtOAc/Hexane) yielding 0.55 g of the sulfide

 (mass spec. M+1 = 334),




Dryi ng of the product via vacuum oven yielded 9.0 g of the Stﬁupusdzo?rrass

spec. M+l 334). Step B: Preparation -of 6-(2-chl orophenoxy)- 8- net hyl -

(et hyl suWQ)mjﬂtS)mri do[ 2, 3-dj pyri m di n-7(8H) - one (Sul f one PPr/EPo2AEDs _N_

_N_v0 25 GH3 12 August 2005 WD 02/ 064594 64 PCT/ EP02/ 01106 The sul fide
(8.9 g, 26.7 mol) was dissolved in 70 nL of nethylene chloride and

- 3-chl oroperbenzoic acid (77% 13 g, 58 mmol) was added. The m xture was

stirred at roomtenperature for 16 hour$5 filtered then washed with

aqueous sodiumsulfite solution (2X, 75 nmL) followed by saturated 5 aqueous

sodi um bi carbonate solution (3X, 75 nL). The organic solution was then

dried (bri nes;epm%%&maaﬁloﬁ&@@hi&fmen&?ﬁgrmwuzant solid was stirred with

ether for Yhel9MLSorBydo[LSt G8ykifidth 93 Forz (SulibneTje sul fone (mass spec.
M+l = 366). Examle ar on o - dignQx -8-neth 1-2-

- (et hyI sul fonyl ) py i dof %Ij@dlﬂ—?—% E ﬁSu 1) 10 Sul fone 7
-Step A: Preparation s orophenoxNePS8- et fiyl® 2= n€t hyl t hi 0)

- pyrido[2,3 d jpyrindin- 7(8‘?’1} one CHO MS N NH CH8 0 15 To a mixture of

4- et hyl am no- 2- et hy ey g, 3.0 mmol)

and net hyl 4-chl orophghgéggééep&‘g %%&@Zﬁ@égl éﬂ%o("‘?fégg usi ng

4- chl df ophe nedthyléhe@hlayide 3nd 3raitrdperbenzoitiacial (71%n2L Ry |12.3 -mmol) was

added. The mixture was stirred at room temperature for 16 hours, filtered then
washed with aqueous sodiuzﬁ sulfite solution (3X, 75 mL) followed by saturated
aqueous sodium bicarbonate solution (3X, 50 mL). The organic solution was then
dried (brine, MgSO,) and evaporated.l The resultant solid was stirred with ether
10 for 18 hours and filtered to yield 0.7 g of the sulfone (mass spec. M+1 = 366).

Sulfide 1
15 To a mixture of 4-methylamino-2-methylthiopyrimidine-5-
carboxaldehyde (549 mg, 3 mmol) and methyl (phenylthio)acetate (600 mg,
3.3 mmol) in 25 mL of I-methyl-2-pyrrolidinone was added potassium carbonate
(750 mg, 5.4 mmol). The reaction mixture was heated to 120 °C and after 12

‘hours, it was cooled to room temperature and water (50 mL) was added. The

20 aqueous mixture was extracted with ethyl acetate (75 mL}) yielding a organic
solution which was washed with water (2X, 50 mL) and dried (brine, Na,50,).
Evaporation of the solvent yielded a solid which was stirred with ether and
hexane for 1 hour. Filtration of the solid yielded 0.67 g of the suifide (mass spec.
M+1 =316).

25 Example 15: Preparation of 6-{(4-fluorophenyl)thiol-8-methyl-2-(methyl

thio)pvrido[2.3- imidin-7(8H)-one (Sulfide 2

cHO o s ’

NS S

L Ao LT

MeS™ N :fH - MesS” N :Iq s] F
CH; F CHj




pyrrolidi none was added potassium carbonate (0.5 g, 3.6 rrrmF)AuglI'ﬁZOP%actlon

m xture was heated to 120 C and after 12 hours, additional phenoxyacetate
(0.3 20 gwolo2msysowl ) and potassi um carbonate (0.4 g, 2.9 rgmEippovesiegadded.
~ After 6 hours of stirring at 120 C, the reaction was cooled to room
tenperature and poured into water (100 nL). The reaction m xture was
extracted with ethyl acetate (2X, 75 nlL) and the resultant organic

sol ution was washed with water (5X, 5066l) then dried (brine, MySH).
Evaporation of the solution yielded a 25 solid which was recrystal I zed
(Et OAc/ Hexane) yielding 0.55 g of the sulfide (mass spec. M+l 334). 12
August 2005 WO 02/ 064594 PCTI EP02/ 01106 65 Step B:sHfgparati on of

6- (4- chl or ophenoxy) - 8- net hyl - 2-

(et hyl sul fonyl )pyrl dB{Qnﬁxtdl]q@Hrmthymn@Q)mGhﬁlﬂélmweﬁ 0. 11, ~o v
~Q Meo2s N

di ssol ved |W4‘?‘Eh¥ﬂﬂ (g%r\?r %ﬁ'&%ﬁﬁr}ﬁ?‘ﬁﬁghﬁﬁﬁ’ ép]heﬁ?lgg 8)p em! 2: \zglgisd

(77% 2.2 Qprepdred aﬂﬂ)ﬁimﬂﬁéslﬁﬁﬁeﬂﬂuéﬁbﬁudspmhwe%assstmﬁfoe)dnas mloom
tenperature for 16 hours, filtered then washed with a%:_Jeous sodiumsulfite

sol utSon ( 3f 1-mehyl-2-pyoplidinet Ugﬁ arided 106, 7. SrdpgsdiveragHrRiHnedrdbhonat e

sol ution 3 Q.,m. The or , sS4
and evapogaat muflﬁg)proggﬁ rbgH ls'e(ﬂn '?Ja%vvg}s\idgi??’rre(#’gfnﬁed{e %n(fﬁ&%g 1€|\3/ghouas
and. filteregasthRatel @ €200 ﬁCfte@ﬁZhbﬁxs’iuWﬁmlémompempeﬂhﬁﬁe ad366) .

Exarrpl e 14: Preparation of 8-nethyl-2-(methylthi o[) Eh phenyl t hi 0) pyrl do
[2.3 dl pyraddediionvatergp nﬂ@eTbsmweénqﬁm@H@swmc ed with ethyl acetate

(75 mL) yielding a organic solution which was washed with water (2X, 50 mL)
10 and dried (brine, Na;SOy). Evaporation of the solvent yielded 0.95 g of the
sulfide (mass spec. M+1 =334).

Examnle 16: Preparatlon n“ 6-(2-fluorobenzyl}-8-methvi-2-(methvlsulfonyl)

15 ' Sulfone 8
~ Step A: Preparation of 6-(2-fluorobenzyl )-8-methyl-2-(methylthio} pyrido{2,3-
djpyrimidin-7(8H}-one

F
wuas’(mjzﬁ3 ¥ ©/\)Lo/\ — Mes’u\n’ v 3 o
To a mixture of 4-methylamino-2-methylthiopyrimidine-5-
20 carboxaldehyde (4.8 g, 26.2 mmol) and ethyl 3-(2-fluorophenyl)propanoate
(5.7 g, 29 mmol) in 50 mL of 1-methyl-2-pyrrolidinone was added potassium
carbonate (6.0 g, 43.5 mmol). The reaction mixture was heated to 120 °C and
after 12 hours, additional propanoate (1.5 g, 7.6 mmol) and potassium carbonate
(3.0 g, 22 mmol) was added. After 6 hours of stirring at 120 °C, the reaction was
25 - cooled to room temperature and water (700 mL) was added. The solu_tion was
stirred for 45 minutes and filtered. The resultant solid was washed with water

(3X, 50 mL) and added to ethyl acetate (75 mL) and stirred for 1 hour. The solid




12 t2
f MeS N.~H/ MeS" -W_N CH3 ONB Sulfide 1 15 To a mixture of 0o 200

4- met hyl am no- 2- nmet hyl t hi opyri m di ne-5- car boxal dehyde (549 ng, 3 mmol) and
met hyl  ( plwerglbdzbp) acetate (600 ng, 3.3 nrnol) in 25 nL okcrEP2/01106

1- net hyl - 2- pyrrol i di none was added potassi um carbonate (750 ng, 5.4 mol).
The reaction m xture was heated to 120 C and after 12 hours, it was cool ed
to roomtenperature and water (50 nL) was added. The 20 aqueous m xture was
extracted with ethyl acetate (75 nL) yiéTding a organic solution which was
washed with water (2X, 50 nL) and dried (brine, Na2SO4). Evaporation of
the solvent yielded a solid which was stirred with ether and hexane for 1
hour. Filtrghd @en Rbldiétevia Hltdioniafd daed Giefiln 6@7 8fo dffie §uHifd @sask BFRS Spec.

M1l = 316). 25 Exam |l e 15: Preparation” of 4-Fluoro hen | thio -8-meth
I-2 meth 1 Mﬂloﬁgm,lﬂﬁf? @ﬁdﬁﬁy@mdln 7(8H)-one (Sulfide 2) r CHO O ' 1~

+ fi PCT/ EPO2/ 01106
SuI f ide 2 T‘gte%B arxéno Om@gweﬁblgg%#ﬁ?%ﬁl g%?/ﬁ ﬁ?dl ne- 5-
car boxal deW Eﬂp (4-fl uoropr}enyl t hi o) acet ate
(prepared as in Exarrple5u ' quorothlop en I 65 g, 3.3 mol) in 25
m. 5 of 1-nmethyl-2-pyrr P ~
1,3,4,6,7,8, hexahydrmes 1 O0( 1, 2- ae)owy’rLiN [ ol ymer bound resin
base §Al dr | ch, 200 np). The (weaction mixture waSsheated to 120 C. After 12

~ hours it was cool ed t c&?@e m@ %Pﬁacetﬁggﬁgdgrpsme& (50 nL). The

" . aqueous m xture was exirdc

methylene chloride and 3-chloroperbenzoic acid (77%, 11.5 g, 51 mmol) was
added. The mixture was stirred at room temperature for 16 hours, filtered and
then washed with aqueous sodium sulfite solution (2X, 75 mL) followed by

10 saturated aqueous sodium bicarbonate solution (3X, 75 mL). The organic solution
was then dried (brine, Na,S0O,) and evaporated. The resultant solid was stirred
with ether for 1 hour and filtered to yield the sulfone (mass spec. M =348, MP
= 153.8 - 154.4°C).

Example 17: Preparation of 6-(4-fluorobenzyl)-8-methyl-2-(methyvlsulfonyl

15 pyridof2.3-d]pvrimidin-7(8H)-one (Sulfone 9)

N Ry Wy

A 2

Me0p8~ "N° "N O F
e,
Sulfone 9
Step A: Preparation of 6-(4-fluorobenzyl)-8-methyl-2-(methylthio) pyrido[2,3-
djpyrimidin-7(8H)-one

Q
N7 = cHO NS Ry
P o™ —
MeS™ "N rlm MeS™ TN r;l o} F
cH; F CHy

20
, To a mixture of 4-methylamino-2-methylthiopyrimidine-5-
carboxaldehyde (4.8 g, 26.2 mmo!) and ethyl 3-(4-fluorophenyl)propanoate
(prepared as in Example 6, 5.7 g, 29 mmol) in 50 mL. of 1-methyl-2-
pyrrolidinone was added potassium carbonate (6.0 g, 43.5 mmol). The reaction
25 mixture was heated to 120 °C and after 12 hours, additional ?ropanoate (15g,7.6

mmol) and potassium carbonate (3.0 g, 22 mmol) was added. After 6 hours of

stirring at 120 °C, the reaction was cooled to room temperature and water (100




(75 mL) yielding a organic solution which was washed wth \7\/%#3?“%300550 m.)
10 and dried (brine, Na2SO4). Evaporation of the solvent yielded 0.95 g of
the sul fwdeoXoge®y spec. Mrl= 334). Exanpl e 16: Preparati orcépiniios
2-fluorobenz 1 -8-neth |-2- nmeth Isulfon 1 pyridof2.3-dlpimdin-7t.=)-one
(Sul fone 8) 15 d]pyrimdin-7(8H)-one Sulfone 8 Step A: Preparation of 6-(2
f uorobenzyl)-8-methyl-2-(methylthio) pyrido[2,3 1qdd MeS N NH CM3 MeS- - N
-N' ~O CH3 To a mixture of 4-nethylam ré8 2- net hyl t hi opyri m di ne-5- 20

car boxal dehyde (4.8 g, 26.2 mml) and ethyl 3-(2-fluorophenyl)propanoate
(5.7 g, 29 mol) in 50 nL of 1-nethyl-2-pyrrolidinone was added potassi um

carbonate (@0 vgas #H3e® mﬂsﬁolunomeasrsqmatf&mmﬁmathefwamﬂ to 120 C and
after 12 hours, additional propanoate (1.5 | ) _and pot assi um

carbonate (@ulian soli¢ wanweshedaythavater (2 @éﬁhqsl 1?@3@@@ Vﬁfﬁ%ﬂap?’l‘?l?fb at 120 C,
t he reactiogg\/\@ﬂei‘ﬁngggl tﬁesulitg%n%ﬁa%gg JcaMi-rle 3pgh_vat er (700 nL) was

added. The tirre m nutes and filtered. The resultant
solid was W3speB} Mepdravien af6-(4ﬁafqr05&zwv)8-amyawaebhynumﬂyﬂ acetate (75 nL)
and stg rredfggg%f , DIHyrimINiR-768H L bhe 2005 WO 02/ 064594

7

- PCT/ EPO2/ 01 PYT i dokg, R NDy |md|n 7( 8l one 8) was then
i sol at ed V|af|Itrat|0n|ad 'ie-I—d-l- 745 g sulflde(mass spec.
Ml = 316, MP = 156- ~Stoep™B: F Pr ep i dn Bf B- (2

f1 uor obenzyl ) - 8- et hyl - 2- (rr%‘thylsulfonyl) F5 ©
The sulfide (6.5 g, 20.6 mmol) was dissolved in 50 mL of

_ methylene chloride and 3-chloroperbenzoic acid (77%, 10.1 g, 45 mmol) was

added. The mixture was stirred at room temperature for 16 hours, filtered and

10 then washed with aqueous sodium sulfite solution (2X, 75 mL) followed by
saturated aqueous sodium bicarbonate solution (3X, 75 mlL). The organic solution
was then dried (brine, N2,SOy) and evaporated. The resultant solid was stirred
with ether for 1 hour and filtered to yield 6.7 g of the sulfone (mass spec. M+1 =
348).

15 Example 18: Preparation of 8-cyclopropvl-6-(2-fluorophenox y)-2-(methvl
sulfonvi idof2.3-dlpyrimidin-7(8H)-one (Sulfone 10

Mﬁ;@

Sulfone 10

Step A: Preparation of 8-cyclopropyl-6-(2-fluorophenoxy)-2-
20 (methylthio)pyrido[2,3-d]pyrimidin-7(8H)-one

O e Lo

The cyclopropyl sulfide was prepared using the procedure |
described in Example 8 (step A) starting with 4-(cyclopropylamino)-2-
: (met’hylthio)pyrimidine—S-carboxaldehyde (Example 2, 1.814 g, 8.67 mmol) and
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CH3 CH3 The sulfide (7.4 g, 23.5 nmol) was dissolved in 50 mu8¥8 rrg?hyl ene

chloride and 3-chl oroperbenzoic acid (77% 11.5 g, 51 mml) was added. The
m xture WO ®O6+439ed at roomtenperature for 16 hours, fil tPETEPOANA06 t hen
washed wi th aqueous sodiumsulfite solution (2X, 75 nL) followed by 10

sat urat ed aqueous sodi um bi carbonate solution (3X, 75 nL). The organic
solution was then dried (brine, Na2SO4) and evaporated. The resultant
solid was stirred with ether for 1 houb?and filtered to yield the sul fone
(mass spec. M = 348, MP " = 153.8 - 154.4 C) Examle 17: Preparation of

- 6- 4-fluorobenz 1 -S-nmeth |-2- neth Isulfon !l 15 do 2 3-d jrnidin-7 8H
--one (Sul fmmath)Z—ﬂueﬂopkbnomemsEmme 4,Q.756Hy 953 hmob. 3t was taken
dipyrimdin (Cg -on io Step A: Preparation of 6-(4 ,

fluorobenzyq‘l;e Y R it 1ePzB(rrethy|th| 0) pyrido[2,3 MS N NH MeS- -N -N- -O

CH3 F3 To agpy ki Ffégapcfuo‘h JFRLA P&ﬁ}%ﬁ@fﬁbhﬁh&%@pyqﬁn@nﬁz ne- 5-

car boxal deh | fl uor ophenyl )propanoat e
(prepared as | dngggj ggd f|onﬂ% mL of r1- met hyl -

pyrrolidi none was added \. car bonat e ( mol ) . The
reaction 25 mixture wagj h at d 126—e-and mﬁ s, additional
propanoate (1.5 g, Me ) °and pot assi M .0 g, 22 mmol) was

added5 After 6 hours of

The sulfide (3.02 g, 8.8 mmol) was dissolved in 50 mL of

tetrahydrofuran, cooled to O °C and oxone (Aldrich, 10.8 g, 17.6 mmol) in 50 mL
of water was added dropwise holding the teﬁzperature constant. After the
addition was completed, the reaction mixture was allowed to warm to room

10 temperaturer and stir for 4 hours. Water (50 mL) and ethyl acetate (75 mL) were
then added and the reaction was partitioned between the two phases. The organic
layer was dried (brine, MgSO,) and evaporation of the solvent yielded 2.26 g of
the sulfone (mass spec. M+1 = 376).

Exampie 19: Preparation of 6-(2-fluorophenoxy)-8-{4-fluorophenyl)-2-(methyl
15 sulfonyD)pvridof2.3-dlpyrimidin-7(8H)-one (Sulfone 11)

N7 Ry Sy ©
A 2
Me0,S” ~N” N0

<

F

Sulfone 11

Step A: Preparation of 6-(2-fluorophenoxy)-8-(4-fluoropheryl)-2-
(methylthio)pyrido{2,3-d]pyrimidin-7(8H)-one

)\,j:cno @/)J\ <. XXX \©

s

- 20 _ . F
' The fluorophenyl sulfide was prepared using the procedure

déscribed in Example 8 (step A) starting with 4-[(4-fluorophenyl)amino}]-2-
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stirring at 120 C, the reaction was cooled to roomterrperaturgg%n wat er

(100 12 August 2005 WO 02/ 064594 PCT/ EPO2/ 01106 68 nl) was added. The

sol uti on wev2etisty ed for 45 mnutes and filtered. The reygirtEotioaedi d was
washed with water (2X) and then isolated via filtration and dried yielding
6.5 g of the sulfide (mass spec. M+l = 316). Step B: Preparation of

6- (4-fl uorobenzyl) - 8-net hyl - 2- (net hyl sul f onyl)

pyrido[ 2, 3-d] pyri m din-7(8H)-one (Sul for® 9) The sulfide (6.5 g, 20.6 mmol)
was dissolved in 50 nL of nmethylene chloride and 3-chl oroperbenzoic acid
(77% 10.1 g, 45 mmol) was added. The m xture was stirred at room

Lemper at ur okt IghfRant SlefenddEaniplen 1msors trhéh ageous sodi um
sulfite sol 0y 2 /5 m) follo aturate gﬂueous sodi um
bi car bonat emsthym-ﬂuoropﬂeﬁoxﬂccm@ (Eﬂm@leoqr @89 & SDmmalpnit wesdakeRen dri ed

(brine, and gva orated. The resultant solid was stirred wth ether -
for 1 hour FFGIYPW% ‘o yield 6.7 g of the sulfone (mass spec. Ml

348) . 15 Exgppke ﬂe%anﬁfo% @Tmblﬂar&ihe )-81(@ ﬂ:@nb h@nyB—Ztﬂnuﬁh henox -2-neth
| sulfon | % [jg, dﬁf’z'“ ;?g)?)f, u%ﬁei F Sul fone 10 Step A

Prepar ation opro uor ophenoxy) -2 2@

(met hyl t hi o) pyri do[ 2, 3- -7(8H) - one S The cycl opropyl
sul fide was prepared ugl\n t he cedure /n\rllbeg anple 8 (step A
starting with 4- (cyc'ﬂeﬁpr't’)pwi affi No) -2=—» MeOzS

(et hyl t hi o) pyri m di ne-5- oxal dehyde (Exanpl 1. 814 g, 8.67 mmol) and
12 August 2005

F . F

The sulfide (0.75 g, 1.88 mmol) was dissolved in 20 mL of

tetrahydrofuran, cooled to 0 °C and oxone (Aldrich, 2.38 g, 3.88 mmol) in 20 mL
6f water was added dropwise holding the temperature constant. After the

10 addition was completed, the reaction mixture was allowed to warm to room
temperature and stir for 4 hours. Water (100 mL) and ethyl acetate (100 mL) were
then added and the reaction was partitioned between the two phases. The organic
layer was dried (brine, MgSQy) and evaporation of the solvent yielded 0.77 g of
the sulfone (mass spec. M+1 = 414, MP = 82.3-91.5 °C).

15 Example 20: Preparation of 2-amino-6-(2-fluorophenoxy)-8-methyl-pyrido{2.3-
dlpyrimidin-7(8H)-one
OO0 OO0
ca, cna
A mixture of sulfone 2 (0.315 g, 0.9 mmol) and ammonia (0.5M in
20 1,4-dioxane, 2 mL, 1 mmole) in 1 mL of 1-methyl-2-pyrrolidinone was heated to

80 °C for 4 hours under 2 nitrogen atmosphere. The reaction mixture was cooled,

evaporated under reduced pressure and purified via column chromatography

(Si02, CH,Cly/MeOH — 99/1). Isolation of the product via evaporation of

solvents and drying provided 0.33 g of the amine (Mass spec. M+1 =287, MP =
25 2408-242.6°C). |




VO 02/ 064594 69 PCT/ EPO2/ 01106 met hyl 2-f 1 uor ophenoxyacet at 2" { BEadore
1.756 g, 9.53 mmol ). It was taken directly onto Step B. Step B:

Prepar at i g @fosesegycl opropyl - 6- (2 fl uorophenoxy) - 2- (met hylpcr/epozio1ioe

sul fonyl ) pyri dof 2, 3-d] pyri m di n-7(8H)-one (Sulfone 10) 5 The sulfide (3.02
g, 8.8 mmol) was d| ssolved in 50 nL of tetrahydrofuran, cooled to O C and
oxone (Aldrich, 10.8 g, 17.6 mmol) in 50 nL of water was added dropw se
hol di ng the tenperature constant. After ZAlthe addition was conpleted, the
reaction mxture was allowed to warmto room 10 tenperature and stir for 4
hours. Water (50 nmL) and ethyl acetate (75 m.) were then added and the

reaction wag:aaplidil SISl ENohbR 18 BORACA(edGIREBpEin 4 2V €T _1as
dried (bri nehiu YoDhddtD 8- Al Jfhée solvent "yie 6 g of the
sul fone (nas$s Spet Mri="s76]. 11e 19: Prepar tlgn of 6- 2-fluoro henox
-8- 4-fluoro hen 1 2-netH 3 onyl)pyr| |md|n 7(8H) - one
(Sul fone 11) F Sul fong;zs'& SPNA! rep’a_d’fl cm uorophenoxy) 8-(4
fl uorophenyl)-2 (nethylthi o)byrldo f 2, 3- N 7(8H) one 0 20 } The
fl uorophenyl sul fide was prepared using the rocedure descri bed in Exanpl e
‘8 (step A) starting with 4-[(4-fluorophenyl)@&mino)-2 12 August 2005 WO

02/ 064594 70 PCT/ EP0O2/ 01106

| ™

5 A mixture of sulfone 1 (0.20 g, 0.6 mmol) and 4-amino-
tetrahydropyran (Combi-Blocks - vendor, 0.183 g, 1.81 mmol) in 0.2 mL of 1-
methyl-2-pyrrolidinone was heated to 80 °C for 3 hours. The reaction mixture
was cooled, poured into water and extracted with ethyl acetate (2X, 50 mL). The
organic solution was washed with water (5X, 50 mL) and dried (brine, MgSQOyq).

10 - Evaporation of the solvent and addition of methanol followed by acidification
(IM, HCL/Et,0, 1.5 eq) yielded the hydrochloride salt which was isolated as a
solid via filtration (0.166 g, mass spec. M+1 = 353).

| Example 22: Preparation of 6-(3-fluorophenoxy)-8-methyl-2-(tetrahydro-2H-

an-4-vlaming)pyvrido[2.3- imidin-7(8 H)-one
e dili coars
Meozs’LN’ N o ——mii m’LN’ N o
CHs E'j CHy
15 0

A mixture of sulfone 3 (0.20 g, 0.57 mmol) and 4-amino-

tetrahydropyran (Combi-Blocks - vendor, 0.173 g, 1.72 mmol) in 0.2 mL of 1-
methyl-2-pyrrolidinone was heated to 80 °C for 3 hours. The reaction mixture

20 was cooled and methanol (0.2 - 0.5 mL) was added. The product precipitated
and was isolated via filtration. The yellow solid was transferred to a flask with

~methanol (5 mL). Dropwise addition of hydrochloric acid in ether (1M, 1.5 eq)

followed by stirring for 15 hours yielded the hydrochloride salt which was
isolated as a solid (0.129 g, mass spec. M+1 =371).




(et hyl t hi o) pyri m di ne-5-carbal dehyde (Exanple 3, 1.22 g, 1%1589%%5 and

nmet hyl 2-fl uorophenoxyacetate (Exanple 4, 0.93 g, 5.7 nmmol). It was taken
directly @péQespogP B. Step B: Preparation of 6-(2- f | uorgphemenyss- (4 -

f luorophenyl)-2-(methyl sulfonyl)pyridof2, 3-d] pyrimdin-7(8H)-one

(Sul fone 11) F The sulfide (0.75 g, 1.88 mml) was dissolved in 20 nL of
tetrahydrofuran, cooled to O C and oxone (Al drich, 2.38 g, 3.88 mmpl) in 20
m. of water was added dropw se hol di ng The tenperature constant. After the
10 addition was conpleted, the reaction mixture was allowed to warmto room
tenperature and stir for 4 hours V\ater (100 m.) and ethyl acetate (100 ni)

were then agded ang phe,r a; e t{-gp,dltdt@y_phases
The organic T AW q YH3¢seh.ghld evaporation o e sol vent
yi el ded 0.7 lgziinolpy ﬂ‘mmm P 414, MP,= 82.3 - 91.5 Q).
15 Exam |l e 20: Reparatlon of 2-,ang no- 6- 2f|uor engx _k8-nmeth |- "do 2 3-
dl pvrim din-7(8H)-one N‘I\ "“I ~r A nmi xture of

sul fone 2 (0.315 g, Qac&, Al é’ (Ow 0 -di oxane, 2 niL, 1

nunole) in 1 nm of 1-nethyl- pyrrolldlnone S heaied to 80 C for 4 hours
under a nitrogen atnosphere. The reaction xtlure was cool ed, evaporated
under reduced pressure and purified via col ufm chromatography (Si02,
CH2C12I MeCH - 9911). Isolation of the product via evaporation of solvents
and drying provided 0.33 g of the amine (Mass spec M+l = 287, MP = 25
240.8 5- 242.6 C). 12 Amjxisre ofpolonad (2305 ABmmol berrl £pmEn®M 1106

tetrahydropyran (Combi-Blocks - vendor, 0.165 g, 1.63 mmol) in 0.3 mL of 1-
methyl-2-pyrrolidinone was heated to 80 °C for 3 hours. The reaction mixture
was cooled, poured into water and extracted with ethy! acetate (2X, 50 mL). The
organic solution was washed with water (5X, 25 mL) and dried (brine, MgS0y).

10 Evaporation of the solvent and addition of methanol followed by hydrochloric
acid in ether (1M, 1.5 eq) yielded the hydrochloride salt which was isolated as a
solid via filtration (0.180 g, mass spec. M+1 = 389).

Example 24: Preparation of 6-(2-fluorobenzvl)-8-methyl-2-(tetrahydro-2H-
an-4-ylamino ido[2.3- imidin-7(8 H)-one

“pofj “IIW@

15 - _ o

MeOZS

A mixture of sulfone 8 (0.35 g, 1.01 mmo!) and 4-amino-
tetrahydropyran (Combi-Blocks - vendor, 0.35 g, 3.47 mmol) in 0.3 mL of 1-
methyl-2-pyrrolidinone was heated to 80 °C for 3 hours. The reaction mixture
20 was cooled, poured into water and extracted with ethyl acetate (2X, 56 mL). The

organic solution was washed with water (5X, 25 mL) and dried (brine, MgSOy,).
Evaporation of the solvent and column chromatography (SiO,, CHCl,/MeOH -
95/5) provided the product which was transferred to a flask with methanol (5
mL). DropWise addition of hydrochloric acid in ether (1M, 1.5 eq) followed by
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Exanpl e 21: Preparation of 6- henox -8-nmeth 1-2- tetrah dro-2H ran-4-
lamino "do 2 3- ~din-7 8 -one NO M®2s N-N -0 CH , 115 A mxture of
sul fone 1WO¥E4¥+4 0.6 nmol ) and 4- ani no- tetrahydropyr an RCIHERROBROCKS -
vendor, 0.183 g, 1.81 mml) in 0.2 nL of 1- nethyl-2-pyrrolidinone was
heated to 80 C for 3 hours. The reaction mxture was cool ed, poured into
wat er and extracted with ethyl acetate (X, 50 nL). The organic solution
was washed with water (5X, 50 nL) and dritred (brine, MgSO4). 10 Evaporation
of the solvent and addition of nethanol followed by acidification (IM
HCL/Et 20, 1.5 eq) vyielded the h drochloride salt which was isglated as a
solid via fH¥mpatordnhquy yiebdedghe hydrockipede salpyhish 35 jsolatsdhany slid yia

EL?Qﬁrit'yFQ%Pf%S?py"?%‘f* %%Bf%ﬁ&géﬁm ﬁ*@yg’ﬁﬁséﬁ—?‘%}?ﬁ@?fﬂ QRSN - N

-0 K-N- N, (0.20 g, 0.57 mmol) and
4- amino- t e ) 172mm|)in0.2
nil. of 1--‘ YR bt ‘ OB hours. The
reaction m xture 20 rret hanol i ) was added. The
product precipitat e% ted_.\ua,,;; bhe yellow solid was
transferredtoaflask vmtl},, Q
5 OH
A mixture of sulfide 2 (0.333 g, 1.0 mmol) and trans-4-
aminocyclohexanol (0.345 g, 3.0 mmol) in 0.3 mL of 1-methyl-2-pyrrolidinone
was heated to 120 °C for 24 hours. The reaction mixture was cooled, poured into
10 water and stirred for 2 hours. The resuitant solid was filtered, rinsed with water
(2X) and dried. The product was transferred to a flask with methano! (5 mL) and
hydrochloric acid in ether (1M, 1.5 eq) was added dropwise. The organic
solvents were evaporated under reduced pressure and ether/methano] was added.
Stirring for 2 hours followed by filtration and drying yielded the hydrochlonide
15 salt which was isolated as a solid (0.286 g, mass spec. M+1 =401, MP = 246.2 -
247.5 °C).
Example 26: Preparation of 6-(4-fluorophenoxy)-2-[(4-
‘hydroxyeyclohexyaminol-8-methyvlpyridof2.3- imidin-7(8H)-one
0.
N Sy S
SH Q! .
A L L H;:II
) .
OH
20

A mixture of 4-fluorophenoxy sulfide (see Example 8 — Step A,
0.4 g, 1.26 mmol) and trans-4-aminocyclohexanol (0.7 g, 6.0 mmol) in 0.5 mL of
1-methyl-2-pyrrolidinone was heated to 120 °C for 24 hours. The reaction

" mixture was cooled, poured into water and extracted with ethyl acetate (2X, 50




met hanol (5 nL). Dropw se addition of hydrochloric acid in1%fwg¥ﬂ5?ﬂ? 1.5
eq) followed by stirring for 15 hours vyielded the hydrochloride salt which
was i sol eioadioasea solid (0.129 g, nass spec. Mrl = 371). pkAvEassioe 2005 WO
- 02/ 064594 72 PCTI EP02/ 01106 Exam |l e 23: Preparation of 6- 2 4-difluoro
henox -8-neth 1-2- tetrahydro-2H pyran-4-ylam no)pyri dof
2.3-dltyrimdin-7(8H)-one F 5 A mxture of sulfone 5 (0.20 g, 0.54 nmol)
and 4-am no- tetrahydropyran (Conbi-Bl ods - vendor, 0.165 g, 1.63 nmol) in
0.3 nmL of 1- nethyl-2-pyrrolidinone was heated to 80 C for 3 hours. The
reaction m xture was cool ed, poured into water and extracted with ethyl

acetate (2XnIy0THd brg Jn%ozxﬁbﬁ%evamdu»mwawgmhﬁm wid drietabene,(5X, 25
m.) and dried (brine, ). 10 Evaporation of the solvent and _addition of

net hanol f oMgSteX Evammpe@ﬁﬂ@rspbrenramd@hmmvéemphx (SiP2, CB(efMeldBt ded t he

hydr ochl ori al t 0 n (0.180 g, -
mgss spec. ﬁﬁif °§’é‘\g§me§<amcltmgcﬁl%%gléa%gflg%ﬁigongggs %&@aﬁdgrﬁ%%nz(l - 8- rrgth

| -2- tetrahmg. D?dﬁ;w@@ad%hudnadﬂﬂjﬂrdiﬁloﬂc&mdﬁhéﬁi&r?lhﬁ wreq) ftﬂ}.owibab& m xture of
-sul fone 8 (0,35 01 mmol ) and 4-am no- tetrahydro ( Conbi - Bl ocks -
vendod, 0. 3Hirgng %»rdquﬁme}dcﬂﬁh@hﬂirﬂ@mdefﬂt Névﬁywa@m% |ad;PH6HE’ was

heated to 8§ 9 enf.8ac r£_ cool ed, poured into
wat er and eﬁl[u%géxfg%%vé"?ﬂﬁ%% ﬁ%‘% %dé"gt a?k?%f %§3 ?ﬁg) organi ¢ sol ution
was washed ﬁ“ t h lé'\%-eﬁ? i v C rid D (): : por ati on of

t he sol vent .
t he product8 il ask w th net hanol tnlL).

i R A=
Dr opwi se addi ti on of hydrochl orichacid in ether (1M 1.5 eq) foIIovved by 12
August 2005 Nm m
. I'N.____ -

Dr ovi ded

10
A mixture of sulfone 8 (0.348 g, 1.0 mmol) and trans-4-
aminocyclohexanol (0.35 g, 3.0 mmol) in 0.35 mL of I-methyl-2-pyrrolidinone
was heated to 80 °C for 30 minutes. The reaction mixture was cooled and
methanol (0.2 - 0.5 mL) was added with stirring. The product precipitated and
15 " was isolated vie filtration. The solid was transferred to a flask with methano! (5

mL). Dropwise addition of hydrochloric acid in ether (IM, 1.5 eq) followed by
‘stirring for 30 minutes yielded the hydrochloride salt which was isolated as a
solid (0.233 g, mass spec. M+1 =383, MP = 229.5 - 230.2 °C).

Example 28: Preparation of 6-(2-fluorophenoxv)-2-[(4-methoxvcyclohexyl
20 aminol-8-methvipvrido[2.3-dlpyrimidin-7(8H)-one:

! F
0, 000
Ty e

Cﬂs




WD 02/ 064594 73 PCT/ EP02/ 01106 stirring for 1 hour yi el ded'fHe9ust2005
hydrochl oride salt which was isolated as a solid via filtration (0.299 g,
mass specwoWz/eeR9, MP = 198.4 - 201.6 C). Exanple 25: Prgatmbiopisof 6-
4-fluoro hen I thio -2- 4- hvdroxycycl ohexvl)am nol - 8- et hyl pvri dof
2,3-dlpyrimdin-7(8H)-one CH3 5 s OH A m xture of sulfide 2 (0.333 g, 1.0
nmol ) and trans-4- arninocycl ohexanol (0.345 g, 3.0 mol) in 0.3 nL of
1-net hyl - 2-pyrrolidinone was heated to 20 C for 24 hours. The reaction
m xture was cool ed, poured into 10 water and stirred for 2 hours. The
resultant solid was filtered, rinsed with water (2X) and dried. The

product Was sian ¥ asdration Of G(3-HasmepHbrdiy TBY PERRlrokBydtblexsl) dminmy&-ochl or i ¢

acid in et hﬂ[ﬂ%%‘d& B3 Gy Tind: _ALopwi se.” Thé organic solvents were
evapor at ed ur?d red{J(’:egﬁ?oyr esshﬁggﬁgqet her/met hanol was added. Stirring

for 2 hours followed by~{j catign and dryd.ng yielded thelhydrochloride 15
salt which was i sol atgﬁﬁsd (0286 ﬁas@%pe ‘@ = 401, WP =
246.2 - 247.5 C). ®e#fin e ¥6:° Pre arati on oM6%2x © ¥enox -2- 4-

hydr oxvcycl ohexyl ) ar ni nol -B2 et hyl pvri dof 2, 3-dl p"yri# di n-7(8H)-one OH 20 A

mol) and ¢ rans- 4. am AORPCBACUREE RO O Frlapg PSS o or T T
1- et Byl - 2- guinoeldicherans (0A23 BERY 8ehrhél) #20 nil. 0I-methyhouyysrolidinene eact i on
- m xture was cool ed, poured into water and extracted with ethyl acetate (2X,

50 12 Auguswapb@eedso 180/ 0dasbahours. The reaction mixture was cooled to room
temperature, evaporated under reduced pressure and purified by column

chromatography (SiO;, CH;Cl,/MeOH — 95/5). Fractions containing product
were combined and evaporated to yield 0.20 g of the product. This was taken
10 directly on to Step B,

Step B: Preparation of 6-(2-fluorophenoxy)-2-[(4-methoxycyclohexyl) amino]-8-
methylpyridof2,3-djpyrimidin-7(8H)-one
F

| F
HO, Lo}
N SRy Ry 0, Ny 0.
![f/ll\’ - , Jl\/
§ooNow e U
CH; H (!_:.H3

To 2 slurry of freshly prepared silver oxide (filtered/dried from an
15 ~ agueous mixture of silver nitrate, 0.44 g, 2.70 mmol) and sodium hydroxide (0.21
g, 5.20 mmol)) in 2 ml. tetrahydrofuran was added pyrimidin-7(8H)-one (Step A,
- 0.20 g, 0.52 mmol) and methyl iodide (0.065 mL, 1.04 mmol). After stirring at
50 °C for three days, additional silver oxide and methyl jodide (0.98 mL, 15.7
- mmol) were added; the temperature was increased to reflux and the reaction
20 continued for 2 weeks. Following this time period, the mixture was cooled to
room temperature, evaporated and purified by column chromatography (SiO2,
CH:Cl,/MeOH/NH,OH - 90/9/1). Fractions containing product were combined
~ and evaporated under reduced pressure to provide the free amine. This was
dissolved in methanol (1-2 mL) and hydrochloric acid in ether (1M, 1.0 eq) was
25 added. Isolation of the solid via filtration, rinsing with ether and drying provided
0.030 g of the hydrochloride salt (Mass spec. M+1 = 309, MP = 135.0 -
145.0°C).
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74 PCTI EP0O2/ 01106 nlL). The organic solution was washed with water (5X, 25

m.) and dried (brine, MSO). Evaporation of the solvent and

chr omat odVQERP64ESE O2, . CH2C12/ MeOH - 9515) provi ded t he pr BELEPOH/HIHh was
transferred to a flask with nethanol (5 nlL). Dropw se addition of
hydrochloric acid in ether (1M 1.5 eq) followed by stirring for 1 hour

yi el ded the hydrochl oride salt which I solated as a solid via

filtration (0.286 g, nass spec. Mrl = 385, MP = 253.2 - 253.9 C). Examle
27: Pre aration of 6- 2-fluorobenz | -2- 4-h drox ¢ clohex 1 amno -

8- nethylpyrldof 2 3 deyr|n1d|n 7%8FD oneg N---~, ) bv HNN N ~O
&3 CH3 OH xampls 29: Prs '!-"'“--"'!““-‘ TS ft r ans- 4-

am nocycl olselfer e ;¢ L] PP » indld 3 'fﬂthyl 2 pynrolidinone
was heated to 80 C for 30 n1nq;es The reac m xture was cool ed and

met hanol (0.2 - 0.5 nL) was addgd\w & The product precipitated
and 15 was isolated via filtrét Jh s transferred to a flask

with nmethanol (5 nlL). Dropw se addllit|onI f hydrochloric acid in ether (1M
1.5 eq) followed by stirring for 30 mnutes yi el ded the hydrochl oride salt
whi ch was isolated as a solid (0.233 g, nass spec M1 383, MP = 229.5 -

230.2 C). Examle 28: Pre_ arat) of -flu oX -2- 4- met hox ¢
‘clohekx 1 Serdri Psparstipreh % EWP?‘ZB’ %Fglf “9f8m one: 1 CH3 F1 2
August 2005 WD 02/ 064594 \)2_(T>_IEP02/01106 C}— \Q

| @ @ ‘n’

To a 0 °C solution of 4-amino-1-benzylpiperidine (41.2 g, 216.5
mmol) and triethylamine (51.3 ml., 369 mmol) in 600 mL of tetrahydrofuran was
added benzy! chioroformate (31 mL, 217 mmol) dropwise over a period of 30 to

10 45 min. at such a rate that the reaction temperature was kept between 5 °C and 10
°C. After the addition was complete, the reaction mixture was allowed to warm
to room temperature and stir for 12 hours. The solvent and volatiles were
removed under reduced pressure. Water (500 mL) and ethyl acetate (1.2 L) were
then added and the reaction was partitioned between the two phases. The organic

15  layer was washed with saturated aqueous sodium bicarbonate solution (2X, 150
mL) and then dried (brine, MgSQ4). Evaporation qf the solvent yielded a tan
liquid which was purified via column chromatography (Si02, EtOAc/Hexane -
30/70 to EtOAc - 100) to provide 27.8 g of the amine as a white solid (mass spec.
M+ =324, MP = 79.1 -79.6 °C). '

.20 Step B: Preparaiion of benzyl piperidin-4-ylcarbamate

d"@‘%ﬁx/@ —_— mO—E\IA,o\,Q

The benzyl amine (27.8 g, 85.7 mmol) was dissolved in 400 mL of
methylene chloride at room temperature and 1-chloro-ethylchloroformate (25.4 g,
178 mmol) in 50 mL of methylene chloride was added dropwise via addition

25 funnel. After addition was complete, the reaction mixture was stirred at room




75 Step A: Preparation of 6-(2 fluorophenoxy)-2-[(4- hydrox}%@c?oﬂg%}/?)

am no] -8- nethyl pyridof2, 3-d]lpyrimdin-7(8H-one A~ /~l Il 1 ~rt'"zr" O
v/ant" N-&0biessd3 A mi xture of sulfone 2 (0.20 g, 1.15 neikp@ndidsr ans- 4
5 am nocycl ohexanol (0.123 g, 1.15 mmol) in 2 nL of

1-net hyl - 2-pyrrolidinone was heated to 120 C for 17 hours. The reaction
m xture was cooled to room tenperature, evaporated under reduced pressure
and purified by colum chromatography (% 02, CH2C12I MeCH - 95/5).
Fractions containing product were conbined and evaporated to yield 0.20 g
of the product. This was taken 10 directly on to Step B. Step B:
Preparationy é?ﬁzpeﬁatﬁ:% fBi996&@%%%&&%15@&@%%%@%&& rediibd - 8

met hyl pyri do| | pyrimdin-7(8H)-one F -O H11 CH3 To
a slurry of pfassshhnd pneéq@aqﬂeiﬂ)OsnLWas aﬂdedeTl:ne r¢3tcbl¢léﬂ’ﬁ%ih¢3&§1 tprr@ﬂr%n 15

aqueous m xt ure .of t hyd d

(0,21 9, s, strmstor Y Boutnd bFeonied Gt o ARe MR LRABNA SE T 77510 " one
(Step A OredPrigh sdlutioh Vielapodtidn VidiBed 26.9 dicdehd fip&tadindtds anlofP4vhieol ) . After
stirring at 50 C for three da%é\dpaddl ti onal silver oxide and nethyl iodide

(0.98 51, 16olid (masasper. Mede=3 = 19. T eAP2RaCk e was increased to reflux
and the r eag.}ep%r.) Preparation of benzyl 1-(methylsulfonyl )piperidin-4-ylcarbamate

mo_njg,o\,Q — 5O v L

The protected piperidine (10 g, 42.7 mmol) and triethylamine (12

mL, 86.7 mmol) was dissolved in 500 mL of methylene chloride at room

10 temperature. Methane sulfonyichloride (4.3 mL, 55.5 mmol) in 20 mL of
methylene chloride was added dropwise via addition funnel. After addition was
complete, the reaction mixture was stirred at room temperature for 3 hours. The
solvent and volatiles were removed under reduced pressure. Ethyl acetate (500
mlL) and an aqueous solution of hydrochloric acid (0.5M, 350 mL) was added.

15 The reaction was partitioned between the two phases and the agueous layer was
rernoved. The organic layer was washed again with an aqueous solution of
hydrochloric acid (0.5M, 2X, 100 mL) and then with saturated agueous sodium
bicarbonate solution (3X, 100 mL). The reaction solvent was then dried (brine,
MgS0O,) and evaporated at reduced pressure to provide 9.2 g of the methane

20 sulfonamide (MP = 148.6 - 152.8 °C).

| Step D: Preparation of 1-(methylsulfonyljpiperidin-4-amine

D’Y\/@ —— /;5;"” WH,

The methane sulfonamide (9.2 g, 29.5 mmol) was dissolved in 200
mL of tetrahydrofuran at room temperature in 2 500 mL round-bottomed flask
25 under a nitrogen atmdsphere. Palladium on Carbon (10%, 2 — 3 g) was then
added and the reaction vessel was flushed with hydrogen gas (3X). A balloon of

ﬁydrogen gas was put on the reaction flask and the solution was stirred for 15




* sodi um bi car bonat e sol n i 2 150~—m) ° a

20 continued for 2 weeks. Following this tinme period, the m)l(\tuaustzoos

cooled to roomtenperature, evaporated and purified by colum

chr omat ogwephpeies 2, CH2A 2/ MeOH NHACH - 90/ 911). Fr act iPCmEPODGL186 Ni NQ
product were conblned and evaporated under reduced pressure to provide the
free amne. This was dissolved in nethanol (1-2 nL) and hydrochloric acid
in ether (1M 1.0 eq) was 25 added. Isolation of the solid via filtration,
rinsing with ether and drying provided & 030 g of the hydrochloride salt-
(Mass spec. MKl = 399, MP = 135.0 - 145.0C). 12 August 2005 WO 02/ 064594 76
PCT/ EPO2/ 01106 Exanple 29: Preparation of 6- 2-fluoro henox -8-neth yl-

-1
1- (et hyl b Al 11 N
S step A A tors bl stledina bR AR palionibd T Hhcdselrh, MARsIcte O
sol ution of cﬁioﬁab oed wwzyhmm ﬂﬂlraa:nbﬂ In@itgyvasZil@red throwgh h cehrd

triethylamne (51.3 ni, in 60Q nl, of tetrah was added
benzyl chl opad- oﬁﬁﬁtoéat(@lofﬁlf_e SO}W ‘5”6?‘&?&\&‘%%“’8\1’5?“& C{)‘gﬁj 6‘? 30 to 10

45 mn. at S"mcd%grﬂﬂégla%ﬁﬁect RE T £969, |Mp_.t@rg)§ggt7ut§3 was kept between 5 C

and 10 T. A on was conplete, the reaCtion m xture was
al | owed t o \SmpiB: Rrepanwion EGH2flaenepherany)- &-Merh)ﬂ—é‘r{[liémhnbmlr s. The sol vent and

vol ati | es wesifonyljpiperidih-4nlaminogsiunidel?, prdipwimidin-I@8H+one 500 nl) and et hyl
acetate (1.2 L) were then addeg and the rpacti on was arthltloned bet ween

the two phases. The org ' yer vvas'v»ia t ed aqueous
rine, MySH4).
Evaporati on of theM é“nt |°e ed a tan |ICIUIt‘i V\/m vvas purified via
col utm chr omat ogr aphy (' Si 05’ Et OAc/ Hexane - 30170 to Iét OAc - 100) to
provi de 27.8 g of t he Aomixnereas sulforsi2t (0.25gI0L%Y medsanddec.

(methylsulfonyl)piperidin-4-amine (Example 29 — Steps A-D, 0.243 g, 1.36
16 mmol) in 0.45 mL of 1-methyl-2-pyrrolidinone was heated to 80 °C for 3 hours.

The reaction mixture was cooled and methanol (0.2 - 0.5 mL) was added. The

product precipitated and was isolated via filtration. The solid was transferred to 2
flask with methano! (5 mL). Dropwise addition of hydrochloric acid in ether
(IM, 1.5 eq) followed by stirring yielded the hydrochloride salt which was

| _15 isolated as a solid {0.143 g, mass spec. M+1 = 448).
(methvlsulfonvl)mnendm—tl-vllanuno}Dvn o 2 3- imidin-7(8H)-one
W@ £ ,CII fj
MeOas .
F F
20 A mixture of sulfone .11 (0.2 g, 0.46 mmol) and 1-

(methyisulfonyl)piperidin-4-amine (Example 29 - Steps A-D, 0.112 g, 0.62
mmo}) in 0.2 mL of 1-methyl-2-pyrrolidinone was heated to 110 °C for 1 hour.
The reaction mixture was cooled and ethyl acetate (40 mL) was added. The
reaction was transferred, dried (brine, MgSQ,) and evaporated to provide a crude

| 25 product. Purification of this via chromatography (SiO;, prep. TLC plate,




=324, MP =79.1- 79.6 C). 20 Step B: Preparation of ben Afjgusmoos
pi peri di n-4-yl carbamate The benzyl am ne (27.8 g, 85.7 mmol) was dissol ved
in 400 nmwofezoembhyl ene chloride at roomtenperature and pcT/EPO2/61106
lchl oro-ethylchloroformate (25.4 g) 178 mmol) in 50 nL of nethyl ene
chl ori de was added dropw se via addition 25 funnel. After addition was
conplete, the reaction mxture was stirred at room1 2 August 2005 WD
02/ 064594 77 PCT/ EP02/ 01106 tenperaturevhor 3 hours. The sol vent and
vol atil es were renoved under reduced pressure and nethanol 500 nlL) was
added. The reaction was heated to reflux wth stirring for 1 hour and then

led t t
§3§p§rat f’oﬁg@% /BRRESS 4%0 STy BLlabgR and EReLAB BUCEARRY 0 (o
ip(ec A I ?&Bﬁﬁ dadirgmezfm?ezngs ﬁ)odu&tfmcﬁ:sso%épammygmeof begzyl (10
net hyl suf on eridin car bamat e he protected piperidine
g, 42. 7ymm1= Oéﬁiﬁgﬂffh@fwwoélﬁ\%@“?f@ﬁﬁ{ M, 84 mLhwey p dﬁgg‘)uﬂ“éegchgved in 500 ni

of methyl eng r 1%% Siibd lighl oride (4.3
m., 55.5 m*r'b rgigi"n r%g{%’r?g&c 8?99%%% e{nggﬁicli: alél’raleS e was g%tded cip dﬂ%vﬂ%se via

addi tison f u@is g, nidst epecaliBlilt + 688 0B = 223¢pt-@28’CL.he reaction m xture was
stirred at roomtenperature for 3 hours. The solvent and volatiles were

- renoved undEXarileBEe BrapaREGHIbE S@M@g@@gﬁu@m of¥)2-8fld an agueous
_sol.ution of(nl;g(%{ﬁggmn?%hﬁcﬁﬁha ﬁl%ﬁ}{b}%ﬁﬁigﬂ 3-ApginkiddeA g ond he reaction was
partitione et'ween e two p a§es an aqueous ayer was renoved. The

- organi c |layer was washe th an anJ;e hydrochl oric
acid (0.5M 2X, 100 m W th satur eo s |um bi car bonat e
solution (3X, 100 mad.b~ or ctlon-tolven szh h rled (brine,

MySO4) and evapor at ed at duced pressure to provid 9 2 g of the nethane
20 sul fonam de (MP = 148 - 152.8 O).

10 A mixture of sulfone 10 (0.361 g, 0.97 mmol) and 1-
(methylsulfonyl)piperidin-4-amine (Example 29 — Steps A-D, 0.262 g, 1.47
- mmol) in 0.4 mL of I-methyl-2-pyrrolidinone was heated to 110 °C for 2 hours.
The reaction mixture was cooled and ethyl acetate (40 mL) and water (40 mL)
were added. The reaction mixture was partitioned between the two layers and the
15 aqueous layer was discarded. The organic layer was then dried (brine, MgSO,)
and evaporated to provide a crude product. Purification of this with
chromatography (SiO,, prep. TLC plate, EtOAc/Hexane — 80/20) followed by
.i solation and evaporation under reduced pressure yielded the free amine. This
product was dissolved in methylene chloride and hydrochloric acid in ether (1M,
20 1.5 eq) was added followed by stirring. The hydrochloride salt was isolated as a
solid vig filtration and drying (0.27 g, mass spec. Mi+1 =474).

Example 32: Preparation of 6-(2-chlorophenoxv)-8-methyl-2-
_ methvisulfonvyl)piperidin-4-vllamino ido 2 3-dipyrimidin-7(8H}-one

W)\Tiﬁ — CLIIfU@

25
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Step D Preparation of 1-(nethylsulfonyl)piperidin-4-amne H Ig'*| SN-NT

NH i o )-r u-10, D~/ Il The nethane sulfonamde (9.2 g, 29.5 mmol)
was di ssovopeduése200 nl of tetrahydrofuran at room t enperarmpe/timea 500 nl
round-bottomed flask 25 under a nitrogen atnosphere. Pall adi um on Carbon
(10% 2 -- 3 g) was then added and the reaction vessel was flushed with
hydr ogen gas (3X). A balloon of hydrogen gas was put on the reaction.fl ask
and the solution was stirred for 15 12 gggust 2005 WO 02/ 064594 78

PCT/ EPO2/ 01106 hours (nore catal yst added and hydrogen balloon filled if
necessary). Methylene chloride (100 rnL) was added to the reaction and it

was filtered through celite | e sol vent s under
Joeoe 8508 G2 0035 o Rand 1

reduced pressure prov |red (mass spec. M1=179,

MP = 65. 3 - (fdhyistHonyPp ?eﬂﬂmﬁl aﬁ{r@mﬁhplemoist@s(ﬂ-ﬁ 0.195 g, 1.09
I uorophenoxy) - met hyl - 1- (et hy sul fonquqfl peri din
yl Jam no) pymmwéllﬂ(mmlp@frh-meﬂlymwglqyd@ﬁ@‘ﬁasﬁb 930 @ff"EglthBrﬁe 2 (0.2 g,

0.57 mmol) d 1- | sul f o Eiﬁi a - Steps

A-D, 0.243 Gheradip ’B asi ﬂﬁéﬁﬁ%ﬁﬁf{hﬁ&glmr@# g?(/rro% |none was

heat eq tO B%e&pﬁﬂédan@w folatetga ﬁﬁ?éi’bh%e%ﬁ&&fa@n\éﬂﬁeﬁe@toadﬂmd met hanol

(0 2 - was added. The product precipitated and was, isol ated via
M, 1.8

filtrat | on. wa‘thmes!mnplj(i/wab) t Propsfiseradditionef ydrochloric acid n ether (1
eq) followed by stirring yielded the hydrochloride salt which was isolated as a

solid €0.145 g, mass spec. M+l =4635).

Example 33: Preparation of 6-(4-chlorophenoxy)-8-methyl-2-
10 methvlsulfonvpiperidin-4-vllamino ido[2.3-d imidin-7(8H)-one

i
Q. —S. Q.
[/ N S
NSy OI N N[
/"\ - . N*N/ N7 o Cl
MeQ,S N 1;1 o H (I:H
CH, 3

A mixture of sulfone 7 (0.17 g, 0.46 mmol) and 1-
(methylsulfonyl)piperidin-4-amine (Example 29 — Steps A-D, 0.164 g, 0.92
15 mmol) in 0.2 mL of 1-methyl-2-pyrrolidinone was heated to 80 °C for 3 hours.
The reaction mixture was cooled and methanol (1 mL) was added. The product
precipitated (3 days) and was isolated via filtration. The solid was transferred to a
flask with methanol (5 mL). Dropwise addition of hydrochloric acid in ether
(1M, 1.5 eq) followed by stirring yielded the hydrochloride salt (0.2 g, mass spec.
20 - M+l =465).

"Example 34: Preparation of 2-(evelopropylamino)-6-(2-fluorophenox y)-8-

methylpyridof2.3-dlpyrimidin-7( 8H)-one

F F
0 ‘ 0.
= N7 Sy ™%
0 . AAJIJ@
MO TNy o v
CH, CH,

25 ‘ | A mixture of sulfone 2 (0.35 g, 1.0 mmol) and cyclopfopylamine

(1 mL, 14 mmole) was heated to 60 °C for 8 hours under 2 nitrogen atmosphere.
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flask with methanol (5 nL). Dropw se addition of hydrochl OI"IZCugUS OPfr)\ et her

(IM 1.5 eq) followed by stirring yielded the hydrochloride salt which was
15 i sol atwe lamemosol id (0. 143 g, nass spec. Mtl = 448). Eremppe2/8Qos Pre
aration of 6- 2-fluoro henox -8- 4-fluoro hen 1 -2- 1-

(et hyl sul fonyl ) vi peridin-4;yllam no}pvridof2. 3-dtpyrimdin-7(S -one F 20 A
m xture of sulfone 11 (0.2 g, 0.46 mol ), and 1-

(et hyl sul fonyl) pi peri di n-4-am ne (Exarrp}e 29 - Steps A-D, 0.112 g, 0.62
mmol) in 0.2 nL of 1-methyl-2-pyrrolidinone was heated to 110 C for 1 hour.

The reaction m xture was cool ed and ethyl aceta Céﬁ‘ieéllo m_ afddlgd The
reaction wakhgJeagismanixie was pealed: gyanesated yagdsy ye %R%d"r’c ¥%rovi de a
crude 25 pr t qge Rﬂl)(ll(ﬁa@ prep. TLC
ol ate, 12 Al SbadEsh g RSRY, His b O, T8 BRI B2 " °Bor 20)
fol | oned bysuspevided EMemﬂan,ehgalpcmhktncmmdeerr(M¢écbq) pragsddedandited ded t he
free amne. This product di ssol.v n th chl ori
hydr ochl or |‘E§a%¥’@i"dv45r§“€tsﬁg? IPRpugs- Aisﬁﬂ')‘ W\ﬁéﬁ v‘f’@llﬁr?ﬂﬁ@ gémggi rring.
The hydroc HéQJJ%%ﬁ:Q ANl Leoyinp et iipneany drying 5
(0. 1339, rg{ﬂgg%f:%%déﬁ&g @ée?) 4 - 225 C). Exanple 31: Preparation
of 8-cyclo ( 2 .| i eridin-4-
1 am ro da%?a%le'?s Pi 86:9&“5 fopent : “361 g 0. 97
mol ) and F2& T - 4- ami ne (Exarrp 29 - Steps A-D,
©0.262 g, 1.47 mml)n mf 1-m::thy\A@%y{mﬁ’g&| was heated to
110 C for 2 hoursMe mxXture d'@,],’ byl acetate (40
m.) and water (40 m_) vve,*:;,e added The reacti dn m ¥sure was partitioned
between the two | ayers and the 15 aqueous | ayer was di scarded. The organic

| ayer was then dried (brine, MgySO4) and evaporated to provide a crude

PT Od'fﬁt - Purificati oA %thhpé & 4%&0@0phcnoxy sulfone (see Example 8,

substituting methyl 4-fluorophenoxyacetate for methyl 2-fluorophenoxyacetate—
Step A - B, 0.4 g, 1.26 mmol) and cyclopentylamine (Aldrich, 0.146 g, 1.71
mmol) in 0.3 mL of 1-methyl-2-pyrrolidinone was heated to 80 °C for 3 hours.
‘The reaction mixture was cooled and methanol (1 mL) was added. The product

15 precipitated and was isolated via filtration. The solid was transferred to a flask
with methanol (5 mL). Dropwise addition of hydrochloric acid in ether (1M, 1.5
eq) followed by stirring yielded the hydrochloride sait (0.165 g, mass spec. M+1
= 355).

- Example 36: Preparation of 2-(cyclopentylaming)-6-{ 3-fluorophenoxy)-8-
20 methylpyrido[2.3-dlpyrimidin-7(8)-one

0 F
SO . QT
i =
J\N, ‘N7 0 NN onvo
(!.:H; CHS

Me0,S

A mixture of sulfone 3 (0.2 g, 0.57 mmol) and cyclopentylamine
(0.146 g, 1.71 mmo}) in 0.3 mL of 1-methyl-2-pyrrolidinone was heated to 80 °C
25 for 4 hours under a nitrogen atmosphere. The reaction mixture was cooled and
methanol (1 mL) was added. The product precipitated and was isolated via
filtration. The solid was transferred to a flask with methanol (5 mL). Dropwise
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chromat ography (Si 2, prep. TLC plate, EtOAc/Hexane - 80120) followed by

I sol ati on and evaporation under reduced pressure yielded the fr ee am ne.
This progeakoneass di ssol ved in nmethyl ene chloride and hydregaiEpotineaci d in
ether (1M 20 1.5 eq) was added foll owed by stirring. The hydrochl ori de
salt was isolated as a solid via filtration and drying (0.27 g, nass spec.
Mtl = 474). Exanple 32: Pre aration of 6- 2-chloro henox -8-meth |-2- 11-
methlsulfon 1 i eridin-4- 1 anino | ido8 3-d imidin-7 8H -one a Nom M®2S
N -O CR3 25 C1 12 August 2005 WO 02106459 4 80 PCTI EP02/ 01106 A mi xture
of sulfone 6 (0.2 g, 0.55 mml) and 1- (nethyl sul fonyl)pi peridin-4-am ne
(Exanpl e 29addu$§remhyar&h1&mmﬁi v, etHer@HM, I5Rkg) follow@d Dyntirrirfg yielded

1- net hyl - yrraolidinone was heated to 80 C fqr_3 hours. The reaction

mi xture was he byAmghlonde selt (hH & masgspecyiy1 aﬁéé@ The product precipitated
and was isolated via f||trat|on The solid was transferred to a flask wth
met hanol ( 5Exdmeple 870 Rnéparation of 14 : Hiue: : : (1M 1.5
eq) foll oweniethylpyti ¢ phidis g-ohg drochl ori de sal t whi ch was i sol at ed
as a -'solid (0.145 g, MasS specr Ml = 465). Examle 33: Pre aratlon of 6-

4-chloro henox - 8- met hehg a2 10 rreth Isulfonﬁﬁn4 am no
1Ryi dof 2, 3-dj p3F nh%czié,lh;_, S,

5 CH,

A mixture of sulfone 2 (0.05 g, 0.143 mmol) and butylamine
(0.017 g, 0.17 mmol) in 0.2 mL of 1-methyl-2-pyrrolidinone was heated to 65 °C
for 12 hours. The reaction mixture was cooled, methanol/water (90/10, 1 mL)
10 was added and a precipitate formed. The product was washed with water,
dissolved in methylene chloride and evaporated under reduced pressure to yield

the amine {0.019 g, mass spec. M+1 = 343).

Example 38: Preparation of 6-(2-flnorophenoxy)-2-{(2-hydroxvyethyl) amino}-8-
methvlpvrido[2.3- imidin-7(8H)-one

F
0
N Sy Sy - 0.
—_— NTRyT R
X @ ; J(H@
Melz5" N N“ o N
cH, H &,

15

A mixture of sulfone 2 (0.05 g, 0.143 mmol), 2-aminoethanol
(0.015 g, 0.2 mmol) in 0.2 mL of chloroform was heated to 65 °C for 12 hours.
Thé reaction mixture was cooled and the chloroform was removed via
20 evaporation. Methanol/water (90/10, 1 mL) was added and a precipitate formed.
The product was washed with water, dissolved in methylene chloride and
evaporated under reduced pressure to yield the amine (0.027 g, mass spec. M+1

=331).




N 12 August 2005
J-1 1 .11 NN 'O M025 NO/ . CH3 A mxture of sulfone 7 (0.17 g, O.46

rnnol ) and 1- (nethylsul fonyl)piperidin-4-amne (Exanple 29 - Steps A-D,
0.164 g, Wwo92oek4mol ) in 0.2 nmL of 1-nethyl-2-pyrrolidi nPERERMHINEated to
80 C for 3 hours. The reaction m xture was cool ed and nmethanol (1 nlL) was
added. The product - precipitated (3 days) and was isolated via filtration.
The solid was transferred to a flask with nethanol (5 nL). Dropw se
addition of hydrochloric acid in ether 83(1M 1.5 eq) foIIovved by stirring
yi el ded the hydrochloride salt (0.2 g, nass spec. 20 M+l = 465). Examle
34: Preparation of 2- cvclo ro lamno -6- 2-fluoro henox -8-

met hyl pyri @xk@pB-39t Rrepanitiinrof 76-L-flooephendz QRSKigobutyiiming)-8-- ~N--N- 4 CH3
CHB8 25 A Mgl Bbldgimidikgioge 1.0 mmol) and cycl opr opyl anine (1
m., 14 nmole) was heated to 60:C for 8 hours under a nit;ogen at nosphere. 1
2 August 2005 WO 02/ CT/ EPO2/ 01106 The_r i g m xture was

cool ed, evaporated unided r pressdre and r i \*a col um

chr omat ogr aphy (Sf“@s l‘—lex’hn@fE QAc - 3/ 2) mo Vs suspended in
met hanol , hydrochl oric acid in ether (1M 1. eq) added and the

5 A mixture of sulfone 2 (0.05 g, 0.143 mmol), isobutylamine (0.013
g, 0.18 mmol) in 0.2 mL of chloroform was heated to 65 °C for 12 hours. The
reaction mixture was cooled and the chloroform was removed via evaporation.
Methanol/water (90/10, 1 ml.) was added and a precipitate formed. The product
was washed with water, dissolved in methylene chloride and evaporated under

10 reduced pressure to yield the amine (0.038 g, mass spec. M+1 = 343).

Example 40: Preparation of 6-(2-fluorophenoxy)-2-{[(15)-1-(hydroxy methyl)-
2-methyipropyliamino }-8-methvipyridof2.3- imidin-7{8H)-one

¥ E
00— Sues
- (X
MeOS8™ ™y )i; C \rng\N/? °
CH, n,

15 | A mixture of sulfone 2 (0.05 g, 0.143 mmol) and (25)-2-amino-3-
methylbutan-1-ol {0.044 g, 0.43 mmol) in 0.1 mL of 1-methyl-2-pyrrolidinone
was heated to 80 °C for 3 hours. The reaction mixture was cooled,
methanol/water (90/10, 1 mL) was added and a precipitate formed. The product
was washed with water, dissolved in methylene chloride, filtered through a drying

20 agent (MgSO,) and evaporated under reduced pressure to yield the amine (0.047
g, mass spec. M+1 = 373).

Example 41: Preparation of 2-[(2.3-dihvdroxypropyl)amino]-6-(2-
fluorophenoxy)-8-methylpyrido{2,3- imidin-7{8H)-one

F F
o
0 000
nm—- - -
MeOzSJ\N’ "o “O/\I/\E N o
&u, 10 &u,




reaction was stirred for 30 m nutes. Isolation of the soliél2 %usftZPtratlon
and drying provided the hydrochloride salt (Mass spec. Mrl= 327, MP =
178. 2 - 1A%o@fesssefxanpl e 35: Preparation of PCT/EP02/01106

2- (-cycl gpentyl am no) - 6- (4-fl uor ophenoxy) - 8-

~met hyl pyrido[2.3-!Dpyrimdin-7(8H)-one 10 A mixture of 4-fluorophenoxy

sul fone (see Exanple 8, substituting nethyl 4-fluorophenoxyacetate for
met hyl 2-fl uorophenoxyacetate- Step A -8B, 0.4 g, 1.26 mol) and

cycl opentylamne (Aldrich, 0.146 g, 1.71 mol) in 0.3 nL of

1- met hyl - 2- pyrrolidi none was heated to 80 C for 3 hours. The reaction

m xture was cool ed and nethanol (1 nL) was added. The product 15

precipitated and was isolated via filtration. The ? was transferred to
a flask with methanoh miztwe pf sulfosp2i(@05 0il#3 grne)) 2 'Pf{/ RBHPER2ES aci d i n

~ ether (1M ol S %dlg" ;%dm Lgle salt

- (0.165 g, n'tg'éjl%lgg@lé q%\%‘nﬁ@g 6&%#‘119? '\%@{ﬁ ar atlo%qu?hg&é%j clo ent
lamino -6- @l Wo%'ih%ﬁﬁx 'I‘h%rea%ﬁoﬂ&hf@ml'e wacodléd, metteinol/Water (90H6, D McO25
N*N~p ~% - - CEi CH3 A mxture of sulfone 3 ( 022 057 nmol )

and c¥cl opemLy w.asradrbd b(ut)nQp@czylta@ feamedhpThergfpregremoped gf solvents vi

1- net hyl [.i di heat ed t
2t mospher o, SVRRGSHEA RIS edied e i et el Gl hnd RS TTRLE 01 (e,
The product anarsaed tEBnE&Eﬁﬂu@ﬁdtd’@S ot«ﬁﬁioalfaﬁi ﬂha aqiidolus tayer was refovedol i d was

transferred to a flask with methanol é . Dropw e 12 Aug&z{, 005 WO
02/ 064594 Rﬁﬁb@b@e@lq%sérzech@m@drﬁn FVW%WEP e the gin Her (1M 1.5

eq) followed stir | ded the hydrochloride salt (0.105 g, nass
spec. Ml ?’é@% % %Eg) Preparation of
Higidhn- 7(8H) -one F

2-(bytylampo)® ?e (3 plioraphepexy)s &

lethyamino ido[2.3- imidin-7(8H)-one
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A mixwre of sulfone 2 (0.05 g, 0.143 mmol), 2-piperidin-1-

15 ylethylamine (0.022 g, 0.17) mmol in 0.2 mL of chloroform was heated to 65 °C
for 12 hours. The reaction mixture was cooled and the solvents were removed via
evaporation. Methanol/water (90/10, 1 mL) was added and 2 precipitate formed.

‘The product was washed with water, dissolved in methylene chloride and

evaporated to yield the amine (0.041 g, mass spec. M+1 =398).

20 Example 43: Preparation of 2.I(cvclohexvimethyl)aminol-6-(2-fluorophenoxy)-
8-methylpvrido[2.3- imidin-7(8H)-one

F F
fol 0.
X0 — XX
l e
MeOzS'LN/ N o N N ‘f [¢]
(|:H3 CH;

_ A mixture of sulfone 2 (0.05 g, 0.143 mmol),
25 cyclohexylmethylamine (0.019 g, 0.17 mmol) in 0.2 mL of chloroform was

heated to 65 °C for 12 hours. The reaction mixture was cooled and the solvents




5 A mxture of sulfone 2 (0,05 g, 0.143 mmol ) and butylan1%%A“?ﬁ#g?959,
0.17 mmol ) in 0.2 nL of 1-nethyl-2-pyrrolidinone was heated to 65 C for 12
hours. TheOwnZe&s$on m xture was cool ed, net hanol /water (9BCWEpPL2H1IMS) 10 was
added and a precipitate fornmed. The product was washed with water,

di ssolved in nethylene chloride and evaporated under reduced pressure to
yield the amne (0.019 g, mass spec. Mrl = 343). Examle 38: Preparation
of 6- 2-fluoro henox -2- 2-h drox ethl &vino -8 neth ylnyrido(2,3-dlpyri mi
din-7(8H)-one F 15 A m xture of sulfone 2 (0.05 g, 0.143 mol),

2-am noet hanol (0.015 g, 0.2 nmmol) in 0.2 nL of chloroformwas heated to

- 65 C for 12ybRytmoved g evHRfdiod N MBthdnal/&alp 007 IR a8l pwes 4dded ahd ar of or m was
removed via 20 evaporation. Methanol/water (90/10, 1 nl) was_ added and a

preci pit at epm@pm,td formmde The prnduct was washedavithuvakr. Wisselved in mebviesg i n

amne (0. 009 ”%@ge%%%&‘m@ﬁqﬂ%ﬁﬁ%r@@ﬁ%ﬁgﬁ %%2‘”%@%%?&2235 53

PCTI EPO2/ 01,106 -2-

I sobut | am M E—wETRYI1Y s _,. COH—611e 5 A mxture of
'sul f ofe 2 (Ehepexy)-S-piet 2 £l x no 013 g, 0.18 mml) in 0.2
mL of chl oroformwas heated to C for ours. reaction m xture was
cool ed and the chl oroforbi r ed Vi a %" Met hanol / wat er
(90/10, 1 nL) was adaeg duct was washed

with water, dissolved in rre yI ene chI ori de *and e&@por ated under 10 reduced
pressure to yield the amne (0.038 g, mass spec. M+l 343) .
A mixture of sulfone 2 (0.05 g, 0.143 mmol),
cyclopropylmethylamine (0.02 g, 0.28 mmol) in 0.2 mL of chloroform was
10 heated to 65 °C for 12 hours. The reaction mixture was cooled and the solvents
were removed vig evaporation. Methanol/water (90/10, 1 mL) was added and a
precipitate formed. The product was washed with water, dissolved in methylene
chloride and evaporated under reduced pressure to yield the amine (0.03 g, mass
spec. M+1 =341).

15 | Example 45: Preparation of 6-(2-fluorophenoxy)-2-[(2-methoxyethyDamino]-8-

methvlpyrido[2.3- imidin-7(8H)-one

Lﬂ@ — \LJ\T}@
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i
CH,

A mixture of sulfone 2 (0.05 g, 0.143 mmol), 2-
20  methoxyethylamine (0.02 g, 0.27 mmol) in 0.2 mL of chloroform was heated to
" 65 °C for 12 hours. The reaction mixture was cooled and the solvents were
removed via evaporation. Methanol/water (90/10, 1 mL) was added and a
precipitate formed. The product was washed with water, dissolved in methylene
chloride and evaporated under reduced pressure to yield the amine (0.04 g, mass

25 spec. M+1 = 345).




- Examle 40: Preparation of 6- 2-fluoro henox -2- 1 -1- h1§f%§“ﬁé?ﬁi|
jV3Ximdin-7(8H)-one 2-nmeth 1 ro 1 amno | --8-nethL1RyridoF2.3-d 15 A

m xture ofoswhkésme 2 (0.05 g, 0.143 mmol) and (2S)-2- am n@CIAEPO2/61166

met hyl but an-1-ol (0.044 g, 0.43 mmol) in 0.1 nL of 1-nethyl-2-pyrrolidinone
was heated to 80 C for 3 hours. The reaction m xture was cool ed,

nmet hanol /water (90/10, 1 nlL) was added gnd a precipitate forned. The
product was washed with water, dissolve&d in nethylene chloride, filtered
through a drying 20 agent (MySO4) and evaporated under reduced pressure to
yield the am ne (0. 047 g, Mass spec. N%l 373) Exan1|e 41: Pre aration
of 2- 2 3- dixamples6:r Brepaatiomof @-{[2 ig NIMGIPIODY ‘ gp 2 3- mdin-7 8-
-one F MBOyfhifvrophEndky® 8=fDethylpriol2, Ed@:mmmmw 12 August 2005 WO

02/ 064594 PCT/ EP02/ 01106 84 A nkxture of sulfone 2 (0.05sg, 0.143 mmol) and

3-am nopropane- 1, 2-di , 0.18 e\
1- met hyl - 2- pyl’l’0|lqﬂl Qtei,vxgic\’a ed—i-e 65 fgl{ hQur The reaction
m xture was cool ed, Han’bl fer (90110, 1 & nf) Ywa$ added but no
precipitate formed. Theref Ote renoved all solvents S a evapor ati on under
reduced pressure, added water (1 nL) and et hyI acetate (1 nL) and
partitioned product into the organic |ayer e aqueous | ayer was renoved;
the efhyl acetate vvas‘\l:tnxfgwqfl\iggom"é@}ﬁ ev&b‘b’i@ﬂﬁ% ®6Nprovi de the ami ne
(0.034 ? tily ropz'me IY|+31 361(%)01180,%%8}) OZPIBEO? ﬁfoﬁ‘%m?(va? 2-fluoro

henox -8

heated to 65 °C for 12 hours. The reaction mixture was cooled and the solvents
“were removed via evaporation. Methanol/water (90/10, 1 mL) was added and a
precipitate formed. The product was washed with water, dissolved in methylene

i0  chloride and evaporated to yield the amine (0.045 g, mass spec. M+1 =372).

Example 47; Preparation of 6—( 2—ﬂuoronhenoxv) S-methvl-z {13-(2-

MeoesCfI b é'\L ,I:TI @

15 A mixture of sulfone 2 (0.05 g, 0.143 mmol), 1-(3-
aminopropyl)pyrrolidin-2-one (0.024 g, 0.17 mmol) in 0.2 mL of chloroform was
heated to 65 °C for 12 hours. The reaction mixture was cooled and the solvents
were removed via evaporation. Methanol/water (30/10, 1 mL) was added and a
precipitate formed. The product was washed with water, dissolved in methylene

20 chloride and evaporateg to yield the amine (0.033 g, mass spec. M+1 =412).

 Example 48: Preparation of N-(2-{ [6-(2-fluorophenoxy)-8-methyl-7-0x0-7.8-
" dihydropyrido{2.3- imidin-2-vl]amino }ethyDacetamide

Mec,zs[\fi\@ — \L,Cfl’@




leth tamino do 2 3- midin-7 8 -one  Me02S NNOOK" 0 &3 A frxrars 2of°
sulfone 2 (0.05 g, 0.143 mol ), 2-piperidin-1 15 ylethylam ne (0.022 g,
0.17) nmmowo ee/sd4nl of chl oroformwas heated to 65 C forpchZetaoniee The
reaction m xture was cool ed and the solvents were renoved via evaporation.
Met hanol /water (90/10, 1 nmL) was added and a precipitate forned. The
product was washed with water, dissol ved I n net hyl ene chI oride and
evaporated to yield the anmine (0.041 g,. 8fmss spec. Ml = 398). 20 Examle
43: Pre aration of 2- c¢c clohex 'meth | amno -6- 2- fluoro henox 8-neth |
do 2 3- imdin-7 8 -one A nmixture of sulfone 2 (0.05 g, 0.143 nmol), 25
cycl ohexyl met hyl ani i n& rhixn@d 6f splfode 27000, §.14hmind), N-(Bf chl or of or m was

heated to 65 C f 12 ho T ti | Xt ur- | ed d.th
ol vent s 1o%RngEY B8 FoBameR RRgrb 0T GHORIOTE S PEYed vi a
* evaporat | ono A RRGbIBLE L I0CADy o v S0 dBE Rl i L ale

formed. The ct was was ed wth water sso ved in nmethylene chloride
and evapor agemtbved via evaporhtien. Mﬂ\mcﬁlﬁwﬂe&‘@@lom&)maddddma:a 383). Examle

henody) - 6 PRECRHSJPFR LS PEXIGH W WRHET PO DA RMAEINERE O OB A
m xture of &H&%&Hﬁd?ev ﬁaQﬁ?orO?}d%ﬂéﬂﬂé'(b%ﬁ%hﬁ%@@ﬂﬂ?%ﬁm ne (0.02 g,

0. 28 mmol) or m was

lethyl)amino idof2.3- rmdm-? 8H)-one

.F i / F
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CH, H CH,

10

A mixture of sulfone 2 (0.05 g, 0.143 mmol), 2-pyridin-3-
ylethylamine (0.021 g, 0.17 mmol) in 0.2 mL of chloroform was heated to 65 °C
for 12 hours. The reaction mixture was cooled and the solvents were removed via

.15 ~ evaporation. Methanol/water (90/10, 1 mL) was added and a precipitate formed.
The product was washed with water, dissolved in methylene chloride and
evaporated to yield the amine (0.039 g, mass spec. M+1 =392).

Example 50: Preparation of ethvl N-[6- 2-ﬂuorobhenoxv)—8—mcthvl-7-oxo—7,8—
dihydropvrido[2.3- imidin-2-vl]-B-alaninate

F o F
OO00 — T CC0
mre—i-
MBOQSJ\N/ "o N N N o
CH, CH,

20

To a solution of ethy! B-alaninate hydrochloride salt (0.053 g, 0.34
mmoD in 3 mL of chicroform at room temperature was added MP Carbonate
Resin (Argonaut Technologies Inc.; Foster City, CA; USA, 0.45 g). “This was
5 aliowed to stir for 1 hour and then Sulfone 2 (0.05 g, 0.143 mmol) was added.




10 heated to 65 C for 12 hours. The reaction m xture was co%(\ggusm 05

sol vents were renoved via evaporation.. Met hanol /water (90/10, 1 nl) vvas
added andvae/peissi pitate forned. The product was washed weti/pred/enos

di ssolved in nethylene chloride and evaporated under reduced pressure to
yield the amne (0.03 g, mass spec. Mrl = 341). 15 Exanple 45: Pre aration
of 6- 2-fluoro henox -2- 2-nmethox eth 1_amno -8 neth | ido 2 3- mdin-7 8
-one NON 'N -N ~0 HCH CH3 A i xtuP® of sulfone 2 (0.05 g, 0.143
mmol ), 2 20 net hoxyethylamne (0.02 g, 0.27 mmol) in 0.2 nL of chloroform
was heated to 65 C for 12 hours. The reaction m xture was cool ed and the
sol vent s WeTke resaionwead broughe wafio ?@ andstirredefoh 24 bbinsa The ni®@td @as theml) was

added and a ecipitate formed. The product_ was wash with water
di ssol ved imﬁé@ﬁg%@%mw@a@%ﬂa @@s@mna ADOFAHER OF @eae‘aam@nessur e to

yield the c T 005 WO

o 064504 odralfarbBadty EIOFRCH %ﬁ&%ﬁ&gs@rﬁ?g?ﬁﬁéé sent EvalEiRh of 0 P ari no
ro | am no appropBiatef fractionppremisied theBamipe (30273 g ndassZpee. ol = 387)i n- 7(8 - one
CH3 5 A m xture of sulfone2(0 05 g, 0143 mml) N, N-
di met Ryl pr dhan : 2 B Ox ieb}-or of orm

~was heat ecg_th dB 3_ P Ai%-7 § oﬁ@actlon m xture was cool ed and the
solvents were renove VI a ev&poratlon Met hanol / wat er (90110 1 n) was

added and a precipit pld. The pr odu.ct yas h wat er,
di ssol ved in nethyl ene 0 de and evapor te}l the am ne (0.045
g, nmass spec. M+1Mee:S3 Ie A7 Pre aration o{‘ -fluoro p henox

-8-meth |-2- 3- 2

A mixture of sulfone 2 (0.05 g, 0.143 mmol), 3-
10 methoxypropylamine (0.015 g, 0.17 mmol} in 1.5 mL of chloroform was heated
~ to 65 °C for 12 hours. The reaction mixture was cooled and the solvents were
removed via evaporation. The crude reaction mixture was purified via column
chromatography (Supelco (Sigma Aldrich, St. Louis, Missouri, USA) 3mL plug,
Si0,, CH,Cl/MeOH — 95/5) and subsequent evaporation to provide the amine
15  (0.027 g, mass spec. M+1 =359).

Example 52: Preparation of 6- -chloro henox -2- IS -2-hydroxy-1.2-
dimethvlpropvllamino i

20 Step A: Preparation of tert-butyl (15)-2-hydroxy-1,2-dimethyl propyl carbamate

?Niok ' ? .:; JL/'<

To a ¢ °C solution of methy) N—(tert-butoxycarbonyl)-L-alaninate
(10.0 g, 49.3 mmol) in 70 mL of tetrahydrofuran under a nitrogen atmosphere
was added methylmagnesium chloride (3.0M in THF, 70 mL, 210 mmol)
25 . dropwise over a period of 30 to 45 min. After the addition was completed, the

reaction mixture was allowed to warm to room temperature and stir for 2 hours.




12 August 2005

oxo olidin-1- 1 rol amno do 2 3- '"mdin-7 $ -one F F 15 A m xture of
sulfone 2 (0.05 g, 0.143 mmol), 1-(3- am nopropyl)pyrrolidin-2-one (0.024
g, 0.17 9286458, 2 L of chloroformwas . . heated to 65 GGBEPRIIWErs.

The reaction m xture was cool ed and the sol vents were renoved via
evaporation. Methanol/water (90/10, 1 nL) was added and a precipitate
formed. The product was washed with Wat% di ssol ved in nethyl ene 20

chl ori de and evaporated to yield the amne (0.033 g, nmass spec. Mrl = 412).
Exam | e 48: Preparation of N-(2- 6- 2-fluoro henox -8-nmeth | -7-o0x0-7 8-

di hydrop iddof 2, 3-dl pyri m din-2-yllam noleth )acet am d@ %é’ lg]g_ist 2005
“WD 02/ 064597h@golpar aEbyolables yETevemoved padesre %fﬁ?“? aed, 43 mmol ),
N-(2- an nogt by} }AGEh AR | Ged2erthals 1 HERAakibell Barlliols Ch or of or m vas

heated to ours he reac lon m xture was cool ed and the

sol vents wepgwet®fHe\(RE phages CHrIEAtic m?erwmcﬂmac(bﬁnﬁﬂ\égSQﬁtho 1 m_) was
added and a precipitate forned. The product vva %&gﬁa
% ne’ (0.035

| d| ssol ved i avaperasgnehthe S@lﬂeﬁwlﬁléle‘éﬁé!%@a‘ﬁ’@ﬂhi”éﬂ 8’”95031'3@’ P
g, 7 i
6- drzra ifggﬁgm;@foé %q/ h@fﬁg@h@ fb?g,? :ggl n%&&&ét&f‘mﬁfne as a liquid (mass

ertth)ammbM-doiZQzB}dlpyrlmdln 7(8H) one F N~ MO®25 -N -N ~O CH3

10 N A m xture of sul fone 0, 05 2-pyridi n-3-
Step B: Preparation g fz(3§)-3—amz o-2-merhy butan—&-o’l Py

,th

OH . OH

To 2 0 °C solution of the carbamate (9.6 g, 47.3 mmol) in 96 mL

W

“NH, HOCI

X....

10 of methylene chloride under a nitrogen atmosphere was added trifluoroacetic acid
(4 mL, 51.9 mmol) dropwise. After the addition was completed, the reaction
mixture was allowed to warm to room temperature and stir for 2 hours. 7-Butanol
(2-3 mL) was added to the reaction and the solvent/volatiles were removed under
reduced pressure. Addition of toluene (3X, 75 mL) with evaporation followed by

15 drying in a vacuum oven provided the crude amine which was a solid. This
material was transferred to a flask and methanol (10 mL) and hydrochloric acid
(12M, 5-7 mL) were then added with stirring. After 30 minutes, the
hydrochloride salt of the amine formed as a precipitate and this was rinsed with
toluene (50 mL) and Et,0 (2X, 150 mL) and then dned un_dcr reduced pressure

20 (mass spec. M+1 = 104, MP = 128.1 - 130.1 °C). Note: This amine is
hydroscopic and care was taken to not allow extensive exposure to air/water
during isolation.

Step C: Preparation of 6-(4-chlorophenoxy)-2-{{(15)-2-hydroxy-1,2-
dimethylpropyl ]ammo}-S-merhylpyndo[Z 3~d]pynmzdm -7(8H. )-one

Ry -=- \ Xy
I ——lﬂnu’l- H
MeOzS'LN’ 8o ct
CH,

To a solution of (3S)-3-amino-z-methylbutan-z-ol hydrochloride

25

salt (0.077 g, 0.55 mmol) in 3 mL of chloroform at room temperature was added
MP Carbonate Resin (Argonaut Technologies Inc.,.0.75 g). This was allowed to




yl ethylam ne (0.021 g, 0.17 mol) in 0.2 nmL of chloroform ﬁuh &tzﬁgsto 65
C for 12y 9w ssokhe reaction mxture was cool ed and the wgﬁgmmre
renoved via 15 evaporation- Methanol/water (90110, 1 nlL) was added and a
precipitate formed. The product was washed with water, dissolved in

met hyl ene chl oride and evaporated to yield the amne (0.039 g, nass spec.
M+l = 392). Exanple 50: Preparation of 80hyl N, E6-(2-fluorophenoxv
-8-nethyl -7-o0x0-7, 8- di hydropyridaf 2,3-dlayrinmtdin-2-yl1- i-alaninate F
20 To a solution of ethyl O-al aninate hydrochloride salt (0.053 g, 0.34
mol ) in . 3gee0f hol RAUThSYT ShIfdhe 7O J, ©MBahRbLYWas\Wdded dTiadrebioar bonat e
Resin (Argonaut Technologies Inc.; Foster Cty, CA, USA 0.45 g). This was
25 al | owed tvas btoughtito60 PCrand stimedifar Rdosxst fldwaniziure westhgn cgoled 3ndyp| ) was
added. 1 2 August. 2005 WO 02/%64594 8 PCT/ EP? /0111]‘106t :H}Fc rhgl%ﬁtion was
brought to B TesinNgs smqved yia fglragon. [Byaporatiph of RS OHFE! HIEYRER  cool ed and

the resin \A@xﬁn i), ¢ ' ¥ @R Produdr whicheassol vent and

chr omat ogr ap yfn?g}l@g?ﬂyg—lig)&g{kgg—?ﬁﬁgg%& an subgeqllfen_t evapor ati on of
appr opr i at eclimmatoigoapheda sadoué timeH(8iQnTHCl.loane g, 1/hgediesp®c. M1 = 387). 5
Exanmpl e 51: rafj o -(2:-11 ophenoxy) = 2-f ) _am nol
8- met hyl pvr F@é&gﬁ‘é@@\r&f’? 1)n&§]q(l?{10fl(c§&§§ 50@3}@ ﬁ%@f%%%p{oﬂ%ﬁh Cl CH3
A mxture o ; Qﬁes@m ieldedl PR} 0BQ grpiabospepr Mpgl-am ne (0. 015
g, 0.17 mm%\)ra%iu}r?mia?gt%f&%? chl Orregr% or m was hlga(téed to 65 C for 12 hours. The

reaction mi38Yre was cool ed and the sol vents were

Example 53: Preparation of 6-(2 4-d1ﬂuorq henox
10 dimethvlpropyllamino}-8-methylpyrido 23—_ imidin-7(8H}-one

F F
Q. SN 0
i A
I — o
MeOZSLN/ N” o F >|/\ N NT TN © F

OH

To a solution of (3S)-3-amino-2-methylbutan-2-ol hydrochloride
salt (0.24 g, 1.77 mmol) in 3 mL of acetonitrile at room temperature was added
15 trimethylsilyl cyanide (Aldrich, 0.7 ml., 5.2 mmol). This was refluxed for 30
minutes, cooled to room temperature and then Sulfone 5 (0.367 g, 1.0 mmol) was
- added. The reaction was refluxed for 2 hours and cooled to room temperature.
Methanol (2 mL) and aqueous sodium hydroxide solution (2N, 1-3 mL) was
added and the mixture waé refluxed for 30 minutes. The reaction was evaporated
20 and ethyl acetate (25 mL) was added. Drying of the organic solution (brine, 3X),
followed by evaporation under reduced pressure and chromatography (5303, prep.
TLC plate, EtOAc/Hexane — 75/25) provided the crude product. This was
dissolved in methylene chloride (1-2 mL) and hydrochloric acid in ether (IM,
X’s) was added. Isolation of the solid via filtration and drying provided 0.16 g of
25 the hydrochloride salt (Mass spec. M+1 =391, MP = 104.3 — 107.5 °C).




renoved via evaporation. The crude reaction m xture was pu éLI ed col um
chr omat ogGRPfYocisavPel co (Sigma Aldrich, St. Louis, Mssou L pl ug,
Si 02, CH2C121MeCH - 95/5) and subsequent evaporation to provi de the am ne
15 (0 027 g, mass spec. M+l = 359). Exanple 52: Pre aration of 6- 4-chloro
"henox -2- 1S -2-h drox -12- di met hyl propy | am nol- 8- net hyl nyri dof 2. 3-dl p"
tmdin-7(8H _one: NI OHCH,, 20 Step9: Preparation of tert-butyl (I

S) - 2- hydr oxy- 1, 2-di met hyl propyl carbanate ------ NO OHTo a0 Csolution
of nmethyl N (tert-butoxycarbonyl)-L-alaninate (10.0 g, 49.3 mmol) in 70 nL

of tet {jgh%’gr bR Qnd?n'Jf@-@.?ﬁu%i@ﬂ%h%—ﬁ(l%h&ﬁgfﬂémgg hyl magnesi um
45 mn. Aftéhmc“ Di&éguﬂfuuﬁ*n \'/\u_lsnéeon Igpg&filﬂﬁg_r_&ﬁ%—@m xture was al |l owed

.to warmto roomtenperature andistir for 2 hours ) t 2005 WO
02/ 064594 89 PCTI EP02/ Tt ol vent, and vzn ) :@ removed under
reduced pressure. and et et hyl>@ac en(Ie2 were then added

and the reaction vvas partléu,oned bet ween th>e tvvo ph‘ases The organi c | ayer
was dried (brine, MgSO) and evaporation of the solvent yielded a liquid
whi ch was chromat ographed (Si 2, 5 CH2Cl 21 MeOH - 90/ 10) providing 9.6 g of

the prptected am ne agod dohfdidh df (3E)S§ammaez:memw1buanmp hydBbehporiie
Preparation of (3S)-3-am no-2-nethyl butan-2-ol >HO -y. >NHAdd|e|c?
salt (0.31 g, 2.21 mmol) in 3 mL of acetonitrile at room temperature was a
N,N-diisopropylethylamine (0.7 mL, 4 mmol). This was refluxed for 30 minutes,
cooled to room temperature and then Sulfone 8 (0.4 g, 1.15 mmol) was added.
The reaction was refluxed for 2 hours and cooled to room temperature. Ethyl
10 acetate (25 mL) was added and this solution was dryed (brine - 3X, MgSOy).

Evaporation under reduced pressure and chromatography (SiOz, prep. TLC plate,
EtOAc/Hexane — 75/25) provided the crude product. This was dissolved in
methylene chloride (1-2 mL) and hydrochloric acid in ether (1M, X’s) was added.
Isolation of the solid via filtration and drying provided 0.25 g of the

15 hydrochloride salt (Mass spec. M+1 =371, MP = 162.9 — 170.5 °C).

| Example 55: Preparation of6-(2-flucrophenoxy)-8-methvyi-2-[(1-oxidotetrahydro-
2H-thiopyran-4-vi)amino idof2.3-d imidin-7(8H)}-one:

O NN
A 2
NN N
H |

' F
OLICCO
N/k N/ N 0
. I
20

Step A: Preparation tetrahydro-4H-thiopyran-4-one oxime:

s& SO\
H
o » \N,O




OR OH To a 0 C solution of the carbarnate (9.6 g, 47.3 rrrml’;r ﬂkﬁ?]?&@% 10 of
met hyl enqwét&,@@_.,g!,e under a nitrogen atnosphere was added pdfib ti

acid (4 nm, 51.9 mol) dropwi se. After. the addition was conpl eted, the
reaction mxture was allowed to warmto roomtenperature and stir for 2
hours. t-Butanol (2-3 nL) was added to the reaction and the

solvent/vol atiles were renoved under r%duced pressure. Addition of toluene
(3X, 75 nmL) with evaporation followed by 15 drying in a vacuum oven

provi ded the crude am ne which was a solid. This material was transferred
to a flask and met ha@Péusﬁéerdﬂ-ﬂux%ﬁk@ohté@raﬁy‘dibﬂhﬁdmam-ﬁbne((ﬂgl\% 5-7 m) were

- then added with stirring. After 30 m nutes, the dr oc Iorlde salt of the
ani ne f or menmes, mdmmemtmmdm(ﬁtﬂﬁg,ﬁé%mﬂ%é@ qfﬁxyf‘%"!‘l?ene (50 nL) and
Et 20 (2X, t ried un e L, spec. Ml
E 2 on o Bdmpondt GG E %1% B 0 950 ol #&ﬂo%s%% 25ed28 R Sr SP

Iroscopi ¢ and care was
taken to NGhRk THe RIECGHPMIQURPATIORA lafd chlirénmbmnlemenerrgnowdl ation. Step

- C. Preparation of 6-(4-chlorophenoxy)-2-(((IS)-2-hydrox

di netfyl pr o;n;ieqradnmdp:e@swet'm;ﬁ,%xdua@\[aadﬂ@teérﬂ%ywmaéﬁff( é({@hfa%e | s" | ~
-2 NNOCL! t an- 2- ol
hydr ochl or Ieégactgcgﬁv&_%@%{aﬁ&ée (%eégblﬂﬁ‘ [ ?ﬂe él:é‘?ﬂc:éo ?ﬁf%rd(gfﬁgr mriaé'ltJ room
tenper at ur gy¥&s, ﬁ)aﬂde@pof&’e&‘ﬁf&mgtses Rebihe tijiAn@eraitme Beatwidtesglids I nc., 0.75

g). This was “alTowed to
(mass spec. M+ = 131).

Step B: Preparation 4-aminotetrahydrothiopyran.:

O — L
>, -OH NEe

N To a solution of lithium aluminum hydside (1M, 76 mL, 76 mmol)
in tetrahydrofuran at room temperature under a nitrogen atmosphere (1M, 76 mL,
76 mmole) was added dropwise the thianone oxime (2 g, 15 mmo}) in 30 mL of
tetrahydrofuran. After addition was completed, the mixture was stirred at reflux

15 for 7 hours and then room temperature for 12 hours. Water (2.9 mL) was added

| slowly (dropwise) to the suspension, followed by an aqueous solution of sodium
hydroxide (15%,2.9 mL). Additional water (8.7 mL) was then added and the
reaction mixture was stirred for 30 minutes, filtered through a celite pad and
rinsed with ethyl acetate (200 mL). The filtrate was dried (brine, MgS0O,) and
20 evaporated under reduced pressure affording 1.62 g of the 4-

aminotetrahydrothiopyran (mass spec. M+1 =118).

Step C: Preparation 6-(2-fluorophenoxy)-8-methyl-2-( tetrahydro-2H-thiopyran-
4-ylamino)pyrido[2,3-d ]pynmldm-7( 8H)-one:

WX © — Q,crxf:)

25 A mixture of sulfone 2 (1.0 g, 2.9 mmol) and 4-
aminotetrahydrothiopyran (0.67 g, 5.8 mmol) in 1 mL of 1-methyl-2-
pyrrolidinone was heated at 80°C for 1 hour. The reaction mixture was cooled,

ethyl acetate (100 mL) was added and the organic solution was washed with




WO 02/ 064594 90 12 August 2005 PCTI ER02/01106 stir for gy ang
Sul f one ngg As4dey 0. 28 nMmoI ) was added. The reaction wasp /é 60 C
and stirre % 24 hours. The m xture was then cooled and the reS| n was
removed via fi I tration. Evaporation of the solvent and col um

chromat ography (Si 02, CH2A 2) provided a crude product which was 5
chromat ographed a second tinme (Si 02, CHXC12/ Hexane - 1/1 gradient to
CH2C12/ MeOH - 99/1). Isolation of the appropriate fractions foll owed by
sol vent evaporation at reduced pressure yielded the amne (0.032 g, rrass
spec. 3 Exa f E%a o%atfbndjffﬂhm\fenhenox -2- 1
-2-h drox -viat%B@%{Nd ne slﬂﬁoﬁ#ﬁgﬁ%yﬁoﬁe;ﬁ i I do 3-clip mdin- 7 8
-one F F q untlefQedibced prd:s(surN—andNoh@ﬂhr@hﬁompﬁb(éoa(ﬁtﬁﬁcﬁﬁe@ﬂe -

. (3S)-3-amn th 0 drochlori , 7 mol) in
3 L of ac@?’@ g%PT‘édglrL%@aBﬁﬁhF P &% & rIRAS ’%‘é‘fﬁ%hkvfé%f&ﬁr?gtt%éfe iyl

cyani de (Alggirich, 0.7 nL, 5.2 mmol). This was refl uxed for 30 m nut es,

cooled to roomtenperature and then Sulfone 5 (0.367 g, ) was

added5 The Srgubt Popanetione(d-fnerdphapoxy-Grogiy!-addf ‘6’664”6‘6“@6”? g?)

t enper at ur ekiopMenRBpiddmind] pyido fh8- diyryrizodé:- § 8H)-ane: hydr OXI de solution (2N,

- 1-3 nL) was added and the m xtfire was refl uxed for m put es. The
“reaction was eva tegd hyl acet 25N ded. Drying of
the organic sol ution (Mrine T"I’T’b’v\ed under reduced
pressure and chromat oé;ra?ph? |02 prep. TLC e |Et OAC/ Hexane - 75/ 25)

provi ded the crude product. Th| s was dissolved |n met hy er}e chloride (1-2
mL) and hydrochloric Beisulfide 08he: 2 2annol) was dissolved in 80

dichloromethane and was cooled to 5°C as 3-chloroperbenzoic acid (77%, 0.5 g,

10 2.2 mmol) was added in three portions over a period of 30 minutes. Reaction was
completed in 30 minutes and the mixture was washed with aqueous sodium
sulfite solution {10%, 100 mL) followed by cold saturated aqueous sodium
bicarbonate solution. The solution was dried (brine, Na>SO4) and evaporated
under reduced pressure. The product was purified by column chromatography

15 (Si0,, CH,Cl/MeOH — 95/5) yielding the amine sulfoxide. This product ©4g)
was dissolved in ethyl acetate/dichloromethane (1/1, 1 mL) and hydrochioric acid
in ether (1M, 1.2 mL 1.2 eq) was added. A white suspension formed and this was
stirred for 15 minutes. Filtration of the solid and rinsing with ether yielded 385
mg of the hydrochloride salt (mass spec. M+1 =403, MP = 188.8-189.7°C).

20 Example 56: Preparation of 2-(( 1.1-dioxidotetrahydro-2H-thiopyran-4-

2-fluorophenoxv)-8-methvipyrido[2.3-d imidin-7(8H)-one

A mixture of the sulfoxide (0.47 g, 1.2 mmol) and 3-
25 chloroperbenzoic acid (0.26 g, 1.2 mmol) in 50 mL of dichloromethane was
stirred at room temperature for 2 hours under a nitrogen atmosphere. The reaction

was then quenched with an aqueous sodiurn sulfite solution (10%, 100 mL), then




X' s) was added. Isolation of the solid V|af|Itrat|on and E yin %88%|ded

0.16 g of wgpedidagsehydrochl oride salt (Mass spec. 391,p.
107.5 C). WD 02/ 064594 91 12 Augqust 2005 PCT/ EP02/01106 Exarrpl e 54:
Preparation of 6- 2-fluorobenz | -2- 1 -2-h drox -1 2 dimethvlvropyllanino

| -8-nmeth ylpyri dof 2,3-dlvyrirnidan-7(8F1 )-one F F 5 To a solution of
(3S) - 3-am no- 2- net hyl-but an- 2- ol hydrochloaride salt (0.31 g, 2.21 mmol) in
3 nL of acetonitrile at room tenperature was added

N, N-di i sopropyl ethylam ne (0.7 nmL, 4 mol ). This was refluxed for 30

mnut es,  CORkAch itn EAATbARRRIALUSodfith SillHorikd {i6or(100 L )0Thd. 15 ol )

was added. e reaction was r uxed f 2 hours and cooled to room
t enper at ur e organivydolutidnaestdsee (i, Nh:)SQm},svaptdmddamlbrtrhdl@edmﬁgwf@n was dryed

brine - 3X SO4) a on un £ omat ogr aphy -
ESI I02 prepa“ql\{gl?@%?da‘f‘%"gi“%r‘éaé ] Sr?@% %6§£BS?€?E&§§ proguclto d
This was di Q%%é/@ﬂhé&xi(-}ﬁ%t"hﬁéGﬁfd@&ﬁl@édﬂ%éxﬁm%ﬂﬂkhlo@&ﬂemuﬁg@ﬂ aric acid in

et her (1M was a ation of the solid via filtration and
dryi ng pr ovimde)hnd h3Broghlofic a¢id niahtw(dM)dkﬂ m) okeas gddad. (A/BW%%!@: M+1= 371,

MP = 162.9 5 r nox -8-neth
| -2- 1-oxi dg?@egéﬁd%ﬁwaﬁfime%r g% ﬁ%g(’%?%eég%& ?51{115 8 -one: F
20 Step A BHfR éi‘tyiéwhdtaﬁer@aﬁm@hﬁﬁn&mbﬁwgmnﬁspmcomm 4o MBy Ol WO
02/ 064594 92 A suspensi on m xture of t et rahydr ot hi opyran-4-one (5 g, 43

mol ), sodi enh88det23067°Cs samplty pardallyymebsl GroughenttheranZehd hydr oxyl am ne

Example 57: Preparation of 6-(2 4-d1ﬂuorouhenoxv) 8-methvl~2-[ ( 1-ox1do

10
15 Step A: Preparation 6-(2,4-difluorophenoxy)-8-methyl-2-(tetrahydro-2H-
thiopyran-4-ylamino)pyrido[2,3-d]pyrimidin-7(8H)-one:
e O, . Q0L 1ot
A mixture of sulfone 5 (1.14 g, 3.1 mmol) and 4-
aminotetrahydrothiopyran (0.73 g, 6.2 mmol) in 2 mL. of 1-methy}-2-
20 pyrrolidinone was heated at 70 °C for 15 minutes. The reaction mixture was

cooled, ethyl acetate (100 mL) was added. The organic solution was then washed
with water (3X, 75 mL) and dried (brine, MgSQ;). Evaporation of the solvent
and column chromatography (SiO;, CH.CL/EtQAc - 90/10) afforded 0.9 g of the
sulfide (mpt. 230.7-232.8, MS (M+H) = 405) which was taken on to Step B.




hydrochloride (14.9 g, 215 nmmol) in 200 nL of ethanol were heated to refl ux
for 6 houw® o2kgseteacti on m xture was cool ed and sol vent/yéﬁ- re
renoved 5 under reduced pressure. The residue was diluted with ice water
(400 nL) and extracted with ethyl acetate (3X, 150 niL). The organic
solution was dried (brine, of the thiangne oxine as a white solid MSH)
and evaporated affording 5.6 C. (nass s;?éc. M+ = 131). Step B: Preparation
4- am not et r ahydr ot hi opyran: ‘10 To a solution of |ithium alum num hydride
(1M 76 nL, 76 mmol) in tetrahydrofuran at room tenperature under a
.nitrogen at Sepdhdrepdradibn G-62,#difluctéphenoryg)S-metkyladifld coxitoogiinkysirohe t hi anone
oxime (2 g, 2Hhivpprah-4-N)dbina]pyoido 2, B miripedint U BHRondf t er addi tion was

conpl eted, the mxture was stirfed at reflux 15 for 7 hodyrs and then room
tenperature for 2.9 nm) dd (dropwi se) to
t he suspension, fil eo-crs—'sol ult_i th/ bydroxi de (15%

2.9 mL). Additiona vaatér % nL) was then added“and fhe reaction mixture
was stirred for 30 m nutes fllteredthrouhacellte pad and rinsed with

ethyl acetate (200 nLTheSnl@dﬁfﬁorﬂga&%ﬁm@)ﬂﬁé‘ésc(]Yﬂdﬂhg %%4) and 20

evaporat ed b e

am not etrah&gﬁlg’quég# aﬂd?f é&@ %g%ﬂ]ﬁ@%e&&ﬁ éﬁ e[jar a‘f”l on 6-(2
~fluor Ophenom)mxﬁoluwabnﬁdea-lﬁm&e pdsmdﬁs)o&lrlat;iano@yf 3hminutes. Reaction was
4-yl am no) pyndo[ 2, 3-d] pyrim di n-7(8H)-one: F 25 A nmixture of sulfone 2 (1.0

g, 2.9 ol Gomepleted in @tqnéﬁ%mmtmedwr@ﬁn%d @ithpquepus Sam in | m - of
rln ;TF L?gl vvassucr?i(’fﬁl{‘;'Isgﬂ(lzll k6h g%l acetat 8??[%8}’ grr@;& S\%\%gat%dd g&gngaﬁllﬂeeg%;ﬁpc
sol uti on welsicavasiuecisolitidn. Yo S5O &atdi9al (bﬁné,d@gSfm)aﬁﬂEvaporated
10 under reduced pressure. The product was purified by column chromatography
(5i0,, CH,Cl,/MeOH — 95/5) yielding the amine sulfoxide. This product (0.35 g,
0.8 mmol) was dissolved in 1 ml of dichloromethane and hydrochloric acid in
ether (1M, 1.0 mL) was added. A suspension formed and this was stirred for 15
minutes. Dilution of the solid with ether (10 mL), filtration and rinsing with ether
15 yiélded 344 mg of the hydrochloride salt (mass spec. M+1 =421, MP =201.8 -
202.5°C).

Examnle 58: Preparation of 2-[(1,1- d10x1dotetrah dro~2H-th10 <4-yDamino]-

20
' A mixture of the sulfoxide (0.6 g, 1.4 mmol) and 3-
chloroperbenzoic acid (0.48 g, 1.5 mmol) in 50 mL of dichloromethane was
stirred at room temperature for 12 hours under a nitrogen atmosphere. The
reaction was then quenched with an aqueous sodium sulfite solution ( 10%, 100
25 mlL), then washed with cold saturated aqueous sodium bicarbonate solution (100

mL). The organic solution was dried (brine, Na;SO,), evaporated under reduced

pressure, and purified via column chromatography (SiO,, CH2Cl/MeOH — 95/5)




PCTI EPO2/ 01106 water (3X, 75 nlL) and then dried (brine, Qi?gg %Zatlon
of the solWweanlesspnder reduced pressure and col um chr omat E'](f%ﬁ

Et OAc/ Hexane - 40/60) afforded 0.84 g of the sulfide as a white solid which
was taken on to Step D. 5 Step D. Preparation 6-(2

fl uor ophenoxy) - 8- net hyl - 2-[ (I -oxi dot et rahydro-2H t hi opyran-4

yl)am no] pyrido[ 2,3-d] pyrimdin-7(8H)-o: F | The sulfide (0.84 g, 2.2
mol ) was dissolved in 80 nL of dichloromethane and was cooled to 5C as
3-chi oroperbenzoic acid (77% 0.5 g, 10 2.2 mmol) was added in three
portions ov Baasl andlRlgHISloaRtHane 30 N nut es .
and the m xgﬁ?@n\%gulvg ﬁ&w%@mﬂ%ﬂﬁngg‘ﬁé"oaﬁs sog%tgm i‘l(”lgt?jll fite solution (10% 100
m.) foll ovvedS/mlcnﬂ.)dhyd!bchlemeabldiq’lmhers(lbbdtllmia) wias a¢drdramddhessaletionon. The

The. pr oduct MARSITSHEPY |G G ARTGr BHAE BOPashy e Tan Bl RoCt b No -
95/ 5) vyiel dh&?nd&nhﬁleg%@ﬁ) h Bﬁli(étﬁﬁng %fﬁvﬁicﬁra%ﬁdt Fii@alorgof theas di ssol ved in

et hyl acet at net hane ( hydrochl oric acid in ether

(1M $.2 anch@mq}mdvaBSlagiwti eﬂwr mided 3§as:pge<pfsnhe hydrochieada st @RASS was
stirred for 15 he solid andrlnsmg wi th ether

yi el ded 38551?’e ﬁe%ﬁ%@h w alt (mass spec. Mrl = 403, MP =
188. 8-189. 7Q) . 0 mIe 56 Pr e tion of 2-1( dj oxidotetrah

dr 0- 2H- t hi o=53ume EX : "'"""' s {]ﬂ}h 3-d .7(8H)-one F

A m Xture ole n_- H Ml ..!.;_J.‘-u -1 XTI dO o 1B ':.LL :: ‘ L" Chl or oper benzoi c
acid (0.26 g, 1.2 mmol) in 50& of dICh| ororrethane vva stirred at room

tenperature for 2 hours_undeg i trogen agjrosp actlon- was t hen
guenched with an aque p§ sqdi u ulLfite solu |% fO/o t hen WO
02/ 064594 94 PCT/ BRO

10
A mixture of sulfone 4 (0.38 g, 1 mmol) and 2-aminopentan-1-ol

(0.35 g, 3.4 mmol) in 0.5 mL I-methyl-2-pyrrolidinone was stirred at 80 °C for 1
hour and then cooled to room temperature. Methanol/water (9/1, 1-2 mL) was
added and the suspension was stirred for 30 minutes. Filtration and washing of

15 the precipitate thoroughly with ether then water followed by drying provided the
free amine. This was dissolved in methano} (1-2 mL.), hydrochloric acid in ether
(IM, X’s) was added and the reaction was stirred for 30 minutes. Evaporation of
the organics, followed by addition of ether/methanol (1-2 mL) yielded a
precipitate. Isolation of this solid via filtration and drying provided 0.23 g of the

.20 . hydrochloride salt (Mass spec. M+1 = 391, MP = 176.7 - 177.7 °C).

Example 60: Preparation of 6-(2.6-diflnorophenoxv)-2-[(2-hydroxy-1.1-
dimethvlethylamino]-8-methylpvrido[2.3- imidin-7(§H)-one

N\\°‘© "o N\\c’@

J!\/ F /H\’

Me0,8 N N"o RTONTTN o F
CH, CH;




washed with cold saturated aqueous sodi um bi carbonate solut 0 ) .
The orgaﬂkﬁnﬁgkgglon was dried (brine, Na2SOH4), evaporatg@fﬂ%&éﬁ uced
pressure, purified via colum chrormat ography (Si 02, CH2Cl 2/ MeCH - -
97/ 3) affording 0.45 g of the sulfone. This was dissolved in

met hanol | di chl oromet hane (5195, 1 5 nL) and hydrochloric acid in ether (1M
1.3 nL) was added. A suspension forned 9Gnd this was stirred for 30
mnutes. Filtration of the solid and rinsing wth ether yielded 413 ng of
t he hydrochloride salt (mass spec. Mtl= 419, MP = 186.2 - 230.7C, sanple
partially melted thrugiowte bfrmlfbamge() 38 Ethmd)&ﬁZ-ﬁméncailat i on of 6-

2. 4-difluoro henox -8-me

o 23 d- iR PrpER-IofID 5, it“éﬁmﬂ dyq Lo 2 By Profiliblid a@n- 41 am na
L2 T R ARNEn T Y P by BcSBEHE@M RuBjeratirl] MRIHaAGH water
0 8H)

yl am no) pyri yrimdin-7 -one: F A m'xture of sulfone 5 (1.14 g,
3.1 mmol) aed, 41-2:&11’)%& addeamdnmmmmmqs@nr@d@or@lzmwﬁgll)'ﬂtra\ﬁloa nm. of

1-net hyl -2 2 rolidi none was  heat at 7 C.far The reaction
m xt uPe waséh éY?é ing of peipitale g’toéo gb then iﬁ% organi ¢ sol ution
was then ?Q d%&éa e RE afiil, THiR vVQs)dls%Bﬂredliﬂ a@iiaholl 12 mMSO4) .

Evaporation © e solvent and col um chromat ography (Si 02 CHZCI 2/ Et CAc -
90/ 10)  af f drydethlori@ agidah ethiee (1 B0 Was @ddgdand the mcuomrzs SHT%O{ = 405)

whi ch was taken to Ste . VO 02/ eparation
6- (2, 4- df | dBH“B&?FrﬁV&?%aggn ﬁ%&‘ﬁﬂ’gaé’“‘[s( %%g’x gi’y fl#'a ydgﬂé’é’f?-“‘ﬁ'ﬁ“‘g&ra;np4 !

yl') am no] pyfi YAqéideda Bl 1!a{8 didlatldriédthidRelid viz fiiteation diedryingf i de (0.9 g, 2.2
mol ) was di ssolved in nmL of 5 dichl oronet hane and vvg C‘nﬂ to 5 C as

3- chll@r operﬂn@nd&ﬁ%%&g@f(mm@rwhbﬂée salp(MassFpeg- NiaL = Se portions
over a peri S ?‘FSO m nutes. Reaction was conpleted in 20 mnutes and the
m xture vva éhed W t h aqueous sodi um

Example 61: Preparation of 6-(2-flugrophenoxy)-2-{{1-(hydroxymethyl
cvclopentyl]amino }-8-methvlpyrido{2.3-dlpyrimidin-7(8 H)-one

Wn@ 9&1@

15
A mixture of sulfone 2 (0.353 g, 1 mmol), (1-

aminocyclopentyl)methanol (0.154 g, 1.42 mmol) in 0.4 mL of l-methyl-z-
pyrrolidinone was heated to 80 °C for 1 hour. The reaction mixture was cooled,
water (50 mL) and ethyl acetate (50 mL) were then added and the reaction was

20 partitioned between the two phases. The organic layer was dried (brine, MgSOy)
and evaporation of the solvent yielded a residue which was purified via column
chromatography (SiOz, CH;Cl/MeOH — 90/10). The column fractions were
combined and concentrated under reduced pressure to provide the free amine.
This was sﬁspended in methanol (1-2 mL), hydrochloric acid in ether (1M, X’s)

25 was added and the reaction was stirred for 30 minutes. Evaporation of the

organics, followed by addition of ether/methano} (1-2 mL) yielded a precipitate.




sulfite sol ution (10% 100 nL) foll owed by cold saturated agueou &I um

bi car bon% dﬁ %t_'i on. The solution was dried (brine, MSGlYH /g)%'i 'ﬁf;ﬁ 7 at ed
10 under uced pressure. The product was purified by colum

chr omat ogr aphy (SO, CH2C12/ MeCH - 95/5) yielding the am ne sul f oxi de.
This product (0.35 g, 0.8 snnol) was dissolved in 1 m of dichloronethane
and hydrochloric acid in ether (IM 1.9 nL) was added. A suspension forned
and this was stirred for 15 mnutes. Dilution of the solid with ether (10
m.), filtration and rinsing with ether 15 yielded 344 ng of the

hydr ochl orilg@atﬁgllgftﬁﬁdeﬁaemtraﬁ&ﬂmd@ﬂmbM%\rrdeﬁw'wgoﬁﬂnz 5 C. Examle 58: .
Preparation of 2-1(1, 1-dioxidotetrah dro-2Ht éam’ no - 6- 2
4-di f | uor o hySrashlogidaselh(Mass speg Mi+-hdfn MP & 1%“%0%5 Jni xture of the -
~sul foxide (0.6 g, 1 4 nnDI) and 3- chloroperben20|c acid (Q.48 g, 1.5 mmol)
in 50 nL ofEximphd 62:oFfrepiration ark: 2 REORY)- 30w YERRFSIE or 12 hours
under i ithad s pieni G Ared, (B /gPiaheMed with an
aqueous sodi um suI f | te soI ut ion (10% 100 25 m_) t hen 'vvaEhed with cold

saturated aqueous sog] L-e nate sol uti ( °; e organic

solution was dried (U{Iﬁ EI ),-e-v-apqr;&t Md d pressure, and

purified via col UAR#ch¥ ofat Bgraphy (Si 02, °cr2ci2/ Medl, - 9515) WD 02/ 064594
96 P~Tba N 5 affording 0. %1 g of the sul fone. This was dissol ved in
met hanol / di chl oromet hane (5/95, 1 nlL), hydrochloric acid in ether (1IM1.1

m.) was added and the sol ution 5.,M._nu Evapor ati on
under reduced pressurisTRERERHSHIL B?‘GZM%%?)%JWO ﬁeﬁ’mpé%srrL) and stirring
provi ded a o Hyﬂpmﬁ'ﬁhﬁf{ﬁ?‘ gpﬂqf 9 518mel) M £0 infll, bR Snethgl-2- I\ﬁytsdrlnﬁnwet h ether

yi el ded 38 Fori de salt (mass spec. = 437 = 251.7
- 254.9 O w@mmﬂ@o 5@°Clﬂﬁxe1 hawat Eharﬂtneﬁ}mﬁctﬁredv&fslqgolﬂdﬂﬁénox -2- 1- drox
nmeth 1 but 1 amno -8-nmeth | do 2 3-. mdi g[a all

10 methanol/water (9/1, 5-7 mL) was added but no prec1p1tatc ormed. Therefore

solvents were removed via evaporation under reduced pressure, water (25 mL)
and ethyl acetate (25 mL) were added. The reaction muxture was partitioned
between the two layers and the aqueous layer was removed. The ethyl acetate
solution was dried (brine, MgSQx) and evaporated under reduced pressure. The

15 crude reaction mixture was purified via column chromatography (Si0,,
CH,ClL,/MeOH - 95/5) and the columnn fractions were combined and concentrated
under reduced pressure to provide 0.8 g of the free amine. This product ©0.2g)
was suspended in methanoi (1-3 mL), hydrochloric acid in ether (1M, X’s) was
added and the reaction was stirred for 30 minutes. Evaporation of the organics,

20 followed by addition of ether/methanol (1-2 mL) yielded a precipitate. Isolation
of this solid via filtration and drying provided 0.125 g of the hydrochloride salF
(Mass spec. M+1 = 405, MP = 130.6 - 132.2°C).

Example 63: Preparation of 2-(benzylamino )-6-(4-fluorophenoxy)-8-

methylpyrido{2.3- imidin-7(8H)-one

,CTIQ —_ @/\J\/IIO

Me(S




NOF iv-NN-N -i- -p Q3 CH3 10 A mxture of sulfone 4 (0.38 g, 1 mol)
and 2-am‘§}%%g&?4- 1-ol (0.35 g, 3.4 mol) in 0.5 n  pleRHHGA0°

1- net hyl - 2-pyrroli di none was stirred at. 80 C for 1 hour and then cooled to
room tenperature. Mthanol /water (911, 1-2 nlL) was added and the
suspension was stirred for 30 mnutes. Filtration and washing of 15 the
preci pitate thoroughly with ether then $iter followed by drying provided
the free amne. This was dissolved in nmethanol (1-2 nL), hydrochloric acid
in ether (1M X s) was added and the reaction was stirred for 30 m nutes.
Evaporation of the o ganuesof 6-@-flasephdnpx geBiimeth-2emeth Hisfonyl) hanol  (1-2
‘"mL) yielded a precipitate. |solation of thi s%lid via filtrati,on and

dryi ng pr owiyddd28-dipygmiding }&H)-one ﬁ?ﬁﬁé@ﬁP‘S%irﬂ ey PRSI S M1 = 301,

.MP = 176.7 7 177.7 C I 1 ' 6 idB U3 henox -2-
2-h drox - F4PTORRC Qﬁc‘?‘g?ﬁ’ﬂ}h rg%ﬁglo"’ﬁ??ﬁ@ﬁﬁdﬁ%g%e 313%385%7 8 -one r WD
02/ 064594 9 | A Ghmchdad ®édiythiine £0.83 xill Bemmbl)$nl¥ wheof4-10ethgb2y, 1 nmol) and

2-am no-2- et hyl propan-1-ol (O, g, ..3. 4 nmo in Q.4 n

. 1- met Ayl - 2-pyyrolignoag Wéﬁ@lfﬁﬁé]sat(@?i%&rf%l%’ﬁo"%a’é '}‘8’? c?oq?‘ﬁ)tt?rm%'d then cool ed to
room t enper %ﬁé}, 2’\@ i : néedh vasdheigkea fist 30he

. suspensi on %@&gwér\’% %“3 Z\Qr?a'%géehaﬁ]?ﬁ%rﬁs%%n 5 and washing of the
preci pi t at eninbes.oE)tAtjorvintwashingrof theepresipitase thospughlyewith yethangl ng provi ded
the free amine. This was dissolved in.nethanol (1- . hloric acid
in ether (folgwegbly %H&Prgﬂae‘fﬂ'&%e@ﬂpﬁ %‘gass‘ilgsro fveeg11 % gzrhy%c@{a‘r?# nut es.
Evapor at i on of R nQiRg (oM, 28@gh was addede Tirdationedf denol  (1- 2
L) i el deglg%ir“ggfll‘%l;tat gﬁ‘llcs%lma{ I on (S]PM[ hi ?qysol [ (aj \fi a filtration and
drying 10 gbﬁ&merdue&magiryihgtpn@iw.abhggfthaélyawctﬂomﬁ%lt &. M1 = 377,

V= 2128 siaecz.l D=7, MP = 203.2 - 204 °C).

Example 64: Preparation of 2-(benzylaming )-6-(4-fluorobenzyl)-8-methyl
pyridof _2,3—4 |pyrimidin-7(8H)-one

00, o XL
a0z : 0 F ©/\ X il
15
' A mixture of sulfone 9 (0.36 g, 1.03 mmol) and benzylamine (0.35

mL, 3 mmol) in 0.3 mL of 1-methyl-2-pyrrolidinone was stirred at 80 °C for 1
hour and then cooled to room temperature. Ether (2 mL) was added and the
suspension was stirred for 30 minutes. Filtration and washing of the precipitate

20 thoroughly with ether followed by drying provided the free amine. This was
dissolved in methanol (1-2 mL) and hydrochloric acid in ether (1M, X's) was
added. Evaporation under reduced pressure, followed by stirring with
ether/methanol (1-3 mL) yieided a precipitate. Isolation of the this solid via
filtration and drying provided 0.193 g of the hydrochloride salt (Mass spec. M+1

25 = 375).




Exanpl e 61. Preparation of 6- 2-fluoro henox -2- 1- h drox eth 1 c¢ clo ent
1 am no - ¢@eidedesdo 2 3- midin-7 $ -one HO 15 A mi xt ure @FfbEHFIENRS 2
(0.353 g, 1 mmol), (1- anni nocyclopentyl)nmethanol (0.154 g, 1.42 mol) in
0.4 nL of 1-nethyl-2- pyrrolidinone was heated to 80 C for 1 hour. The
reaction m xture was cooled, water (50 nlL) and ethyl acetate (50 nlL) were
" then added and the reaction was 20 part €@ oned between the two phases. The
organi c layer was dried (brine, MgSO4) and evaporation of the sol vent

yi el ded a residue which was purified via colum chromatography (Si 02,

CH2Cl 2/ Me OHExaR0leld3) .Prapueation! of 2 flwbphensx yel-me hehkemvihd concentr at ed
under reduc@m@@s%ﬁmﬁﬁ@m@m ne. This was suspended in
net hanol (1-2 hydrochloriczacid 1 n ether (I M X s) 25 was added and

the reaction was stirr Qr 030 i nutes. Eva t or gani cs, -
foll owed by addition thr/ hanol (1-2 |gdd eC|p|tate WO
02/ 064594 98 12 Auve 1005‘!‘5’0I ibf Mt hif's %o Id via fi I t rat i on

and drying provided 0.279 qgs of the hydro orlde saFI’P (Mass spec. =
385, MP = 198.6 - 200.3 C). Exanple 62: Preparation of 6- 2-fluoro henox
-2- 1- hdrox eth 1 -3 neth Ithioro 1 amno -S-neth 1 do 2 3- mdin-7 8

-on 5s5F A m xture of A%hfx@tﬁ@o?sxﬂ?en@é (G;l gzo%ﬂ”ﬁﬁbl)); o&%ﬂ@'[ﬁdi\@ylé:mne
(nmet hyl t hi o) butan-1-ol (1.0 g, 9.

1- met hyl - 2- {3/888amLd). 5631mmde)sn Iaeal eﬂ 1ﬂnetﬁzﬂ Zipmhchnwas lieaedited2@ i on
o1 6ci pi 1t 6°6 iFHeouT B ERUoR PR R AP PERD YU evapor at | on
under redu C@lﬂ’oﬂl‘éﬁ%ﬂﬁﬁ? (Si0R! AExanéA cllohe — 80/20). The column fractions were
combined and concentrated under reduced pressure to provide the free amine.
10 This product was taken up in methanol (1-3 mL), hydrochloric acid in ether (1M,
1 eq) was added and the reaction was sﬁﬁed for 30 minutes. Isolation of this
solid via filtration, rinsing with ether and drying provided 0.084 g of the
hydrochloride salt (Mass spec. M+1 = 405, MP = 109.4 — 111.3 °C).

Example 66: Preparation of 6-(2-fluorophenoxy)-8-methyl-2-[(pyridin-2-
15 Imethvl)amino idof2.3 imidin-7(8H)-one

¥ F
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A mixture of sulfone 2 (0.05 g, 0.143 mmol), pyridin-2-
ylmethylamine (0.154 g, 1.42 mmo}) in 0.2 mL. of chloroform was heated to 65
20 °C for 12 hours. The reaction mixture was cooled and the solvents were removed
via evaporation. Methanol/water (90/10, 1 ml.) was added and a precipitate
formed. The product was washed with water, dissolved in methylene chloride

-and evaporated to yield the amine (0.035 g, mass spec. M+1 = 378).




and ethyl acetate (25 nL) were added. The reaction m xture was partitioned
bet ween t%5%449§yers and the aqueous |ayer was removed. JRdaERRIRcet at e
solution was dried (brine, MgSO4) and evaporated under reduced pressure.
The 15 crude reaction mxture was purified via colum chromat ography (Si Q2
CH2C12/ MeOH - 95/5) and the colum fractions were conbi ned and concentr at ed
under reduced pressure to provide 0.8 gidf the free am ne. This product
(0.2 g). was suspended in nmethanol (1-3 nlL), hydrochloric acid in ether

(1M X' s) was added and the reaction was stirred for 30 m nutes.

Evaporat'Onmambi&%vorpg@d’amﬁmo?%@hh@mm vREqi3 fupvirmeth ) freinbikst hanol  (1- 2

) Yiel ded auRj na-pg onPf this solid via filtration and
dryi ng provi rochlori de salt (Mass spec. M+l = 405,
MP = 130.6 --132.2 Q) Prepar n of 2-,

benzyl ami no} - 6(4fluoro% oNT*-“m'7$-oneV\D

02/ 064594 99 PJU RO NB%S N o

6- (4-f | uor ophenoxy) - 8- net hyIC"2 (rret hyI sul fonyl) &,

pyrido[ 2, 3-d) py6rni di n-7(8H)-one (see Exanple 8 made by repl aci ng net hyl 2-
fl uorophenoxyacetate with nethyl 4-fluorophenoxyacetate - Steps A and B,
0.35 g, 1.0 mmol ) an %J,I(’Ll43$mﬁm)|j.fd InéthThmée

1- net h%l 2 5 pyrroli dlﬂnlgﬁ(gﬁgvggms]{aﬁr@rogg at~ 110 C for l_?:ours and t hen

cool ed to r o3 ¢, @enabiiz 0. Mhﬁmblort@fznmls)asha&editwﬁif@lfm IHwusispensi on
was stirred for 30 mnutes. Fil i.on and washin ofdthea%8 gﬁltate

t hor oughl y mwaﬁmmmrewaacp@ 6" fhegp eﬁ@ "'ﬁﬁr%ﬁ 8 PHECYAPRE AP i ne. This

was di ssol v CTRChEdndd et her

(1M 1.5 eq \Aﬂlléa@og (g%f tgtﬁf)ovglés %dgﬁgm%%g?gﬁbﬁg&g?{ﬁc} I t?ﬁ’%. on and drying

provi ded 0. &ngshtﬁ mﬁmﬂyﬂdmsdﬂvm ndaetha]ene chiagde anghevaponaed te y&i¢, MP =

203.2 - 204 O). e 64: Pre —88 of 2- enz lamno -6- 4-fluorobenz 1
@481 Bhe N 111,

-8-meth i pYgamipe( g (efs ?ﬁeEh
Example 68: Preparation of 8-methyvl-6-phenoxy-2-[{2-phenylethyl)
- aTnino ido[2.3- imidin-7(8H)-one

MEOZS,O\/I 0 — Q. ff} O

| 15 A mixture of sulfone 1 (0.33 g, 1 mmol) and phenethylamine

(0.380 mL, 3 mmol) in 0.5 mL of 1-methyl-2-pyrrolidinone was stirred at 110 °C
for 12 hours and then cooled to room temperature. Methanol (2 mL) was added
and the suspension was stirred for 30 minutes. Filtration and washing of the

: ~ precipitate thoroughly with methanol followed by drying provided the free amine.

20 This was suspended in methanol (1-2 mL) and hydrochloric acid in ether (1M, 2
.mL) was added. Isolation of the solid via filtration and drying provided 0.127 g of
the hydrochloride salt (Mass spec. M+1 = 373, MP = 211.8 — 213 °C).

Example 69: Preparation of 6-(2-chlorophenoxy)-8-methvl-2-[(2-phenyl
ethyl)amino ido[2,3- imidin-7(8H)-one
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MO2S N 15 A mixture of sulfone 9 (0.36 g, 1.03 mml) and,benzyl am ne
(0.35 nlLywaoi@kde in 0.3 nL of 1-nethyl-2-pyrrolidinone wﬁéﬁﬂ% Sat 80
Cfor I hour and then cooled to roomtenperature. Ether (2 nlL) was added
and the suspension was stirred for 30 mnutes. Filtration and washi ng of
the precipitate 20 thoroughly with ether followed by drying provided the
free amine. This was dissolved in nethdfdl (1-2 nm) and hydrochloric acid
in ether (IM X s) was added. Evaporation under reduced pressure, followed
by stirring with ether/methanol (1-3 nL) yielded a precipitate. Isolation
of the this solid via filtration and drying provided 0.193 g of the
hydrochl oride salt (Mass spec. Mrl 25 = 375). WO 02/064594 100 | klffsA 5
Exanpl e 65: Preparati Gﬁnﬂnﬂuﬁi‘(fszfpn@ﬁdﬁﬁéﬁﬁxi/wlmd@heﬂghi’@@%enyl

propyl ) am n [ 12 L g n- ) - ) f fone 2
(0.1 g, O. 23@%%#,3 “5‘-‘%[? ﬁ'ly@%enzy %%%}( a%%‘ﬂ’g%é‘ﬁ’r?ﬁe ngé%é‘dn%ﬁo;d in 2 nl of
1- net hyl - 2- gy T Rbircind @ tedto 2b@d wrapetlre. Bthen(2-3 lb)ovasedddhmtmeact i on
m xture was cool ed and purified by colum chromaéograﬁg%/ éSi Q2
Hexaned Acet gresipitagoformpd. Theretase thersolVenls Wesh S MRYE Vi e ARYTAP Unfler
concentr at ed I | mppe. 10 This
product was rﬁdgﬁg«ﬁﬁ{fgﬁﬂﬁqﬁ%grﬁ@ﬁgﬁ’ %@%ﬁ&r]r%agﬂﬁgglr%' h ché ?(gdegci din ether (1M
1 eq) was aqdeRtomRdspheitivactbitonemis teb layerstnt die 8fleouslayeasyasl sol ati on of
this solid via filtration, rinsing with ether ryi rovided 0.084 g
of the hydrepyes: ke egbxltacitﬂmel“é‘g%&as ?L‘-I‘ &’ﬂﬁég‘?fgﬁ)gﬂzﬂf@%." quatﬁfq 3 0.
Exanpl e 66: | 33 RO arkt ABrebiphta fhfaddr i di n-2- 15
ylmet hyl )ampg%ﬁ%%g@% %f‘h;?%%q | %?@J&Dﬂ one A m xt Eﬁrpe of sulfone 2 (0.05
g, 0.10!3 mmbBratiwy, rinding-with sdditbdriay bther and drging Srovidedithel freerming. T, 2 i of
Chl or of or M e feat endedn methanol (1-3 mL), hydrochloric acid in ether (IM, X')

was added and the reaction was stirred for 30 minutes. Filtration, washing with

ether and drying provided 0.321 g of the hydrochloride salt (Mass spec. M+1 =

. 407, MP =210-211 °C).

15 Example 70: Preparation of ethvl 4-{[6-(2.4-difluorophenoxy)-8-methyl-7-0X0-
7.8-dihvdropyrido[2.3- imidin-2-vl]amino }piperidine-1-carboxylate

E o -
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| P
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. A mixture of sulfone 5 (1.0 g, 2.72 mmol) and ethyl 4-amino-1-

20 piperidinecarboxylate (0.93 mL, 5.44 mmol) in 5 mL of 1-methyl-2-pyrrolidinone
was stirred at 80 °C for 17 hours and then cooled to room temperature. Water
(200 mL) was added and the suspension was stirred overnight. Filtration and
washing of the precipitate thoroughly with methanol followed by drying provided
the free amine. A portion of this product (0.100 g, 0.216 mmol) was dissolved tn

25 - methanol (1-2 mL) and hydrochloric acid in ether (1M, 1 eq) was added.
Isolation of the solid via filtration, followed by rinsing with ether and drying
provided 0.317 g of the hydrochloride salt (Mass spec. M+1 =462, MP = 197.0 -
204.0 °C). ‘ '




20 C for 12 hours. The reaction m xture was cool ed and the solvents were
renmoved W@ ration. Methanol /water (90110, 1 ni) was IbaiPoa
precipitate ormed. The product was washed with water, dissolved in

met hyl ene chloride and evaporated to yield the am ne (0.035 g, nMass spec.
M+l = 378). WD 02/064594 101 Exanple 67: Preparation of 6-(2-fluorophenoxy)
2-1(3-furvinmeth nmethylpy "idol2.3-dl pynogidin-7(8H)-one | amino 5 A

m xture of sulfone 2 (0.05 g, 0.143 mmol), 3-furylnethylam ne (0.023 g,
0.23 mmol ) in 0.2 nmL of chloroformwas heated to 65 C for 12 hours. The
reaction mxgupe nes PREYEHAHR- Rt vEOL NS Sy ApRved via evaporation.
Met hanol /Wat‘;yrDr P arnine H6-Theno oSy i ﬂdg{_ﬂgmlo hate formed. The
product was Wwasned Wt water; —d SSofved 1 metnyl ene chloride and
evaporated to yield 1 &ra (0.042 g, nmss B 367). Examle
"68: Preparation ofu8xet ,J OXmzg- e~

pyri dof2.3-dl pyrimdin-7(84)-one "'k’ g/CI—B cH3 15@ m xture of sulfone 1
(0.33 g, 1 mmol) and phenet hyl am ne (6 80 nm., 3 mml} in 0.5 nL of

1- net hyl - 2- pyrrolidinone was stirred at 110 C for 12 hours and then cool ed

to roomtenperature. Nethanol (2 ni) s_added _and syspensi.on was
stirred for 30 m nutedt mtpﬁr@ﬁpm%%%ghl Hﬁ"‘i’;?a‘idnt'?ffﬁn@ﬂ%fﬂp[ybfe

t hor oughl y é@% O\ Lne. 20
Thi s was su\gpltélgrgg%tl n matq?ano (1- n%-l g ﬁy%&gﬂﬁqoﬁr’?@hgfcﬁge?}r%et her (1M

2 nL) was asdd-e@lat 119F1Cor 2 hodrs hﬂréﬂmnlcomledtcamb'rxi temperature.dvicthenoli(Bg pr ovi ded

0127gof t hydr.ochl ori de sal.t (Mass sp = 373,..MP = 211.8 - 213
Exanpl e i ddad AR SpSRIo R B e gEs Braoand, T

et hyi | ami no |Phing OF therelip¥atd thofbunif(Wich Mefhanol followed by drying provided
10 the free amine. This was suspended in methanol (1-2 mL.} and hydrochloric acid
in ether (1M, 2 mL) was added. Isolation of the solid via filtration and drying
provided 0.183 g of the hydrochloride salt (Mass spec. M+1 = 409, MP = 180.2-
182.2 °C).

Example 72: Preparation of 6-(2-chlorophenoxy)-8-methyvl-2-{{3-{4-
15 methvlpiperazin-1-vipropyllamino ido[2.3- imidin-7(84)-one

J:INI @ — MNJ\T\L @
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A mixture of sulfone 6 (0.38 g, 1 mmol) and 1-(3-aminopropyl)-
4-methylpiperazine (0.46 mL, 2.9 mmol) in 0.4 mL 1-methyl-2-pyrrolidinone was
20 stirred at 80 °C for 1 hour and then cooled to room temperature. Ether (2 mL) was
added and the suspension was stirred for 2 hours. Filtration and washing of the
precipitate thoroughly with ether followed by drying provided the free amine.
This was suspended in methanol (1-2 mL), hydrochloric acid in ether (1M, X’s)
~ was added and the reaction was stirred for 30 minutes. Evaporation of the
25 organics, followed by addition of ether/methanol (1-2 mL) yielded a precipitate.
Isolation of this solid via filtration and drying provided 0.44 g of the
hydrochloride salt (Mass spec. M+1 =443, MP =233.9-235.5°C). -




ci 25 WD 02/ 064594 102 PC 1°/02/010065 A mixture of sulfone 6 (0.365 g, 1
mrol ) andyabengldyyl amne (0.4 nL, 3.3 mmol) in 0.4 nL of °
pyrrolidinone was stirred at 80 C for 1 hour and then cooled to room
tenperature. Ether (2-3 nlL) was added but no 5 precipitate formned.
Therefore the solvents were renoved via evaporation under reduced
pressure, water (5 nL) and ethyl acetatd045 nL) were added. The reaction
was partitioned between the.two | ayers and the aqueous | ayer was renoved.
The ethyl acetate solution was dried (brine, MgSO4) and evaporated to

Ff ovi ge ior ?;%E%;éfer 75t ﬁ%barﬁﬁorﬁ)ﬂ'ﬁ—ar}[ﬁ/ﬁﬁo-ﬁgﬂ?ﬂxdr&)&l@tlih Saﬂ@thgd pmd &cizp-tate o
or ned. A DR IRl RS Ng W additional ether an rying provide
the free an%g%@%@g s_suspended in nethangl <3 m),

hydrochl oric acid in et‘*ﬁ\ﬁ}iﬁ%@'ﬁs) was eﬁﬁé: hd reaction was
stirred for 30 m nutees™FilTa f washi ng~wiyt hv™ 8t Rer ~and drying provided
'0.321 g of the hydrochloride salt (Mass spec. M+l =% 407, MP=210-211C). 15
Exam |l e 70: Preparation of ethyl 4- 6- 2.4-difluoro henox -8-neth |-7-oxo-
7. 8-di hydropyndoJ2 3-dl pi yri m di n-2-yl | am nol pi peridi ne-1-carboxylate 0--"'
0)-N MQZS' -' N ; nOABfixtbre\of stiifond® (0.47g, 1.156nEbl) afiBniiner(4 mie of sul fone

5((1.0 g, 2.72 mol) and ethyl 4-am no-1 20 piperidin boxy] ate (0.93 niL,
5. 514 m’rgl) F‘ﬁirsmﬂ)l)afo-ﬁnﬁd-méﬂwﬁwﬁ%fiiﬂap%’r%égﬁmﬁ’satslﬁﬁr%efaf ﬁh%s(c for 17

hours and th | Mﬂﬁf a}g@r gsiaqg d#@s added and
t he suspens?‘g&nth\%ggoggfiﬁxég&%g@}ep&%l ght". |h???1§?}r%1)‘gn washi ng of the
preci pi t at e sigpernsionvay stivcddfons0 dmaes. Filtrbwoveshdoyadhing ofghprevipietd  the free
am ne. A portion of this product (Q,100 g 0.216 Ig was fdi.ssolved in 25
met hanol  ( 1t@redghbywithmycihanchiolpwed iy dgyt &P@%‘?ﬁéﬁ‘{{% g 1A ¥38 dded.

10 suspended in methanol (1-2 mL), hydrochidric acid in ether (1M, X’s) was added

and the reaction was stired for 30 minutes. Isolation of the solid vig filtration,
rinsing with ether and drying provided 0.167 g of the hydrochloride salt (Mass
spec. M+1 = 361, MP = 243.1- 246.3 °C).

Example 74: Preparation of 6-(4-fluorophenoxy)-2-[(4-fluorophenyl) amino}-8-
is -methvipyrido[2.3- imidin-7{8H)-one
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A mixture of 6-(4-fluorophenoxy)-8-methyl-2-(methylisulfonyl)
| pyrido(2,3-d]pyrimidin-7(8H)-one (sec Example § replacing methyl 2- |
20 fluorophenoxyacetate with methyl 4-fluorophenoxyacetate- Step A -B,0.35 g, 1
mmol) and 4-fluoroaniline (0.284 mL, 3 mmol) ir 0.5 mL 1-methyl-2-
pyrrolidinone was stirred at 110 °C for 12 hours and then cooled to room
temperature. Methanol (2 mL) was added and the suspension was stirred for 30
“minutes. Filtration and washing of the precipitate thoroughly with methanol
25 followed by drying provided the crude product which was purified by column
chromatography (SiO;, CH2Clo/MeOH - 95/5). The column fractions were
combined and concentrated under reduced pressure to provide the free amine.

This was suspended in ethyl acetate (1-2 mL) and hydrochloric acid in ether (1M,




| solation of the solid via filtration, followed by rinsing with ether and
drying  payésiResed. 317 g of the hydrochloride salt (Mass sipdpibiial882, P
= 197.0 - 204.0 C). WD 02/ 064594 103 Exanple 71: Preparation of

8-nmet hyl -2-J f3-(4-nmethyl niyerazin-I- yl)propyllam no

1- 6- phenoxypyri dof2,3-dl pyrimdin-7 $ -one CH 0 C J CH3 PCT/ EPQZ/ 0110b45
5 A mxture of sulfone 1 (0.33 g, 1 mmj)5 and 1-(3-am nopropyl)-

4- et hyl pi perazine (0.51 nL, 3 mmol) in 0.5 nmL 1-nethyl-2-pyrrolidi none was
stirred at 110 C for 12 hours and then cooled to roomtenperature. Methanol

(2 L) was : ' TR ki > iltration
“and washi néﬁ%%?gl ﬁgg%reggﬁ B?Fgl?gpgﬁhgé%%\g%lfg&%qnﬁﬂﬁeﬁgé f@%ﬁ%%%fby drying
provi ded 100f the hiyd@ehlariinsalt (Midss spasMsulspasid MP 1248812438 °Q)1- 2 nl) and
hydrochloric acid in ether (IM 2 nL) was added. |solation of the solid
via filtrat ERansRdsdPibagtionss-(Ziedidhlck8ghefiond)-3-[{¢-fluptomiehybainimolsal t (Mass
- spec. Mkl :ﬁ%@ 8 irdfaen-2(88)-onEXxam | e 72: Preparation of 6-

2-chl oro henox -38-Te -2- -(4- . meth | i razin-l4 | ro 1 amno do 2

3- imdin-7 8 -onea 9 N~ Itx=tkNHNNO M®2S N i 0363.10, N.. CH3
O
]

O
N R F N7 SRy Sy
iy — A
MeOzS™N" "N o NN N
H 1
CHy

CH,

Cl

A mixwre of 6-(2,6-dichlorophenoxy)-8-methyl-2-
(methylsulfonyl)pyrido[2,3-d]pyrimidin-7(8H)-one (see Example 12 — Step A -
B, (replacing methyl 2—ﬂuor0phenoiyacetate with methyl 2,6-

.10 ~ dichlorophenoxyacetate) 0.35 g, 1 mmol) and 4-fluoroaniline (0.284 mL, 3
mmol) in 0.5 mL 1-methyl-2-pyrrolidinone was stirred at 110 °C for 12 hours and
then cooled to room temperature. Methanol (2 mL) was added and the suspension
was stirred for 30 minutes. Filtration and washing of the precipitate thoroughly
with methanol followed by drying provided the crude product which was purified

15 by column chromatography (SiO, CH2Cly/MeOH — 95/5). The column fractions
were combined and concentrated under reduced pressure to provide the free
amine. This was suspended in ethyl acetate (1-2 mL) and hydrochloric acid in
ether (1M, 1.2 eq) was added. Isolation of the solid via filtration and drying
provided 0.131 g of the hydrochloride salt (Mass spec. M+1 = 430, MP = 248.2-

20 249.1 °C).

Example 76: Preparation of 6-(4-fluorobenzyl)-2-[(4-fluorophenyl)amino] -8-

methyipyrido[2.3- imidin-7{8H)-one

N R Sy F N R
® — P
MeQx8" ™ N 3;: 0 F ﬁN 1;1 [¢] F
CHy

CHy

25 A mixture of sulfone 9 (0.36 g, 1 mmol) and 4-fluoroaniline (0.8

mL, 7.2 mmol) in 0.4 mL 1-methyl-2-pyrrolidinone was stirred at 110 °C for 12




A m xture of sulfone 6 (0.38 g, 1 nmml) and 1-(3-am nopropyl) -

4- et hyl P odkife (0.46 nal, 2.9 nmmol) in 0.4 nL 1-net hylpg,@#&‘f(?g’;ﬁ)g%q none
was 20 stirred at 80 C for 1 hour and then cooled to room tenperature.
Ether (2 nmL) was added and the suspension was stirred for 2 hours.
Filtration and washing of the precipitate thoroughly wth ether foll owed
by drying provided the free am ne. Thi 406as suspended in nethanol (1-2
m.), hydrochloric acid in ether (IM X s) was added and the reacti on was
stirred for 30 m nutes. Evaporation of the 25 organics, followed by

addi tion of 5 | ¢6eC hp) wad &idedha@ihat i on. of
this solid &?gﬂﬁé%{lﬁglﬁdéﬁ#cﬁ?yl n%&%rﬁ}ﬁ?%é]gmgr%ghg] ofﬂéthe hydr ochl ori de
salt (Mass spspensidn-tvas sirsed VP36 niigdle Filtragas asd Washivgmiobe psxipitate104 A . 1

Exam le 73: Prepatation of 2-anjling-6: 4-fluarobenz 1 -8- h, 1 do 2 3-

G nyr i i i torpusys ird el fillopiedhy Syt ore e e Aot OB A ) ana

ani line (0. 4y4kyspefdedl iR hanoN (102 41 hJdrBBRIBNE acld BYéth&! (LNL, NOPRwaas stirred
at 110 C for 12 hours and then cooled to roomtenperature. Methanol (2 m)

was added amddedrapd theipetingn was svarcddor | hewr. Isetativo ofthesolid vigfiliration i on and

washi ng of the precipitat t. hor oughl -t h drying
provi ded t hémflpg(g’ @rﬁ%l}ﬁeé'angﬁ{yén%%o d)sbl:%dgte)‘t’]aﬁﬁE Fﬁ%@%ﬁ%@ﬁf@ym ,
hydrochl ori gpaCivih1i-n3%4, NP =(4ll- 2X038C).was added and the reaction was
stirred for %0 mnutes. |solation of the solid via filtration, rinsing

Wi th emﬁr g8 flle Y70 P st 20 11dEHx DB AER i-Sifhe -6- (Mass
spec. = & iV A3n - ZAR 3. h  Exanple /47 Preparation o
6- (4-fl uorof M# EW E)e(lm nol - 8- 15

met hypyri dof 2, 3- di py'ﬁm‘@ -one A %oﬁ’ﬁc’@
6- (4-f1 uorophenox-y(e)ozsn‘aL b 2 (mettytsul f N/'\N/ N
pyridg[ 2, 3-d] pyri m di n- 7¢8H) - one (see Exanple 8irepl dging methyl 2 20
fl uor'ophenoxyacetate with nethyl 4-fluorophenoxyacetate- Step A - B, 0.35
g, 1 mml) and 4-fluoroaniline (0.284 nL, 3 nmml) in 0.5 nL 1-nethyl -2-
pyr ol dimone ves sty ed ot 119:C. 1 ofo 3 J9HSof g blgn coo! ed to room
aminophenyl)ethanol (0.411 g, 3 mmol) in 0.5 mL 1-methyl-2-pyrrolidinone was
stirred at 110 °C for 12 hours and then cooled to room temperature. Methanol (2
15 ml.) was added and the suspension was stirred for 30 minutes. Filtration and
washing of the precipitate thoroughly with methanol followed by drying provided
the free amine. This was suspended in methanol (1-2 mL), hydrochloric acid in
ether (1M, 1.5 mL) was added and the reaction was stirred for 30 minutes.
Isolation of the solid via filtration and drying provided 0.127 g of the

20 hydrochloride salt (Mass spec. M+1 = 389).

Example 78: Preparation of 6-(2-chlorophenoxy)-2-({4-[2-(diethylamino
~ ethoxylphenyl }amino)-8-methylpyrido[2.3- imidin-7(8H)-one

a c
NS Bow O N
JI\" l|i! l/
MeD.8" "N "N o NN TN o :
1 H 1
C'HJ CH;

25 ' A mixture of sulfone 6 (0.4 g, 1.1 mmol) and 4-(2-
_ diethylaminoethoxy) aniline (0.8 g, 3.8 mmo}) in 0.5 mL 1-methyl-2-




tenperature. Methanol (2 nL) was added and the suspension stlrred for
30 m nut %k¥55at|on and washing of the precipitate thgmgﬂﬁ k 1
met hanol ? ‘owed by drying provided-the crude product which

purified by colum chromat ography (Si 2, CH2Cl2/ MeCOH -- 95/5). The col um
fractions were conbined and concentrated under reduced pressure to provide
the free amne. This was suspended in g7hyl acetate (1-2 nL) and
hydrochloric acid in ether (1M WO 02/064594 105 1.2 eq) was added.

I solation of the solid via filtration and drying provided 0.101 g of the

hydr-ochl ori yﬁ% A 20ded #dfooh ©) . Exanmple 75:
"Pre arati ongﬁa@%%%?gﬁ%%ou - net"tﬁﬁgﬁé?#rygndl_tzl%3 8 Sy | modl n-7(8H) - one CE
5 ?enoxv) 21elnfpbrdrbre oiieranel/vearm(8/ 1, 142 miLx vas sddefl and the suspension was
6- (2, 6-di chl or

h
(et hyl sul fEFHW§ enoxy)‘ée%gﬁﬁ%%‘ﬁQﬂddYar?h*Pgé’ﬁ}hecﬂﬁ%m?léaéfé“@i%'fﬁg‘llyewitE -- Step A

- B, (replagj I y cﬂ'ﬂf&% W field
di chl oropheno{%gaé:rg’twa}%ﬂtsy 0’ g’?ﬁf QHé(&’I)ﬁE@f)ﬁhﬁctf I%‘g}{ggi?ﬁ rlle (0 284 m., 3

mol ) 5in O. EOIUinnbhrmmdaqgra;ﬂ}y@IOpDPHCh@deOMﬁﬁ)b Thegolamnif1@uens or 12 hours

CUspensi on_ WRIECOIRAHHFpReERHAR ks 2oy Psetoly IS IRRE o e

preci pi tat emﬁf}ﬁr'ﬂﬁgmd suégbﬂ&édriﬁh{&mabl fiod Jngy\a@thmld&m iprether 2, t he crude
product which was purifi 15 by colum chromat ography (Si @2, CH2C12/ MeCH

-- 95/5). TKes)mlsuddedfmdctha mAgionwass s i Rdamianes Yﬁ?@mﬁoapé €under

ncetate {1 SuRs AIGHMGRAIR of HErmRMRs ip) YRReishe ?ﬁﬁ* 5" added.
acetat e | was added.
I sol gfi on - Ofgofalien %pﬂﬁssﬂsoﬁaamfmhtaﬁ@ﬁ mmu:gm@ﬁswam wg@fusted 131 g of the

hydrochl ori de salt (Mass spec. 2-
hydrochloride salt (Mass spec. M+1 494 MP = 255.5 - 261 4°C).

Example 79: Preparation of 2- {4¢[2-(dlethvlammo)ethoxxlghenyl} amino)-6-(4-

15
A mixture of 6-(4-flucrophenoxy)-8-methyl-2-(methylsulfonyl)
pyrido[2,3-d}pyrimidin-7(8H)-one (see Example 8 ~ Step A - B, 0.35 g, 1 mmol)
and 4-(2-diethylaminoethoxy) aniline (0.625 g, 3 mmol) in 0.5 mL 1-methyl-2-
‘pyrrolidinone was stirred at 110 °C for 12 hours and then cooled to room
.20 temperature. Methanol (2 mL) was added and the suspension was stirred for 30

minutes. Filtration and washing of the precipitate thoroughly with methanol
followed by drying provided the free amine. This was suspended in ethy] acetate
(1-2 mL), hydrochloric acid in ether (1M, 1.2 eq) was added and the reaction was
stirred for 30 minutes. Isolation of the solid via filtration and drj(ing provided
25 0.085 g of the hydrochloride salt (Mass spec. M+1 =478, MP = 245.2 -
© 246.1°C).




20 249.1 C). Examle 76: Pre aration of

6- L4zf | uokRPeigNdoy- 2- f (4-fl uo. rophenyl)aninol -8- nethyl py(ﬁﬁgﬁgo@(ﬁﬁpyrl

m di n~Hl - on 25 A m xture of sulfone 9 (0.36 g, 1 mMmol) uoroani |l i ne
(0.8 nil.,, 7.2 mol) in 0.4 nL 1-methyl-2-pyrrolidi none was stirred at
110 C for 12 12 August 2005 WD 02/064594 PCT/EP(f2/01106 106 10 NO N V v
--- '-- "AHI 3 CH3 Amxture of sulfqpg 1 (0.331 g, 1 mml) and 2-(4-
am nophenyl )et hanol (0.411 g, 3 nmol) in 0.5 nL 1-nethyl -2-pyrrolidinone
was stirred at 110 C for 12 hours and then cooled to roomtenperature.

Met hanol (2 glo MekoV@SeRffied o rg:l(ztﬁﬁc BR9- R VBrStvpvEaR-J-or 30 minutes.
Filtration g gfnm\g‘i‘%ﬁe&v vn'rlE' 1 i 151?-7?8 y met hanol

fol | owed by tiyrrg. —prov q=Erre = Thi s was suspended in

met hanol (1- 2 rrL) hydrochl or(;c aC|d in et her (1M 1. 5 ) was added and
the reaction was stirr \@nutes ra solid via
filtration and dryimg 127 g Of i de salt (Mass
spec. M+l= 389). Examle 7éﬂ= Preparat|on of 2 chIcQ;o henox -2- 4- 2-
dieth mmno ethox hen | amno -8-neth | d023 imdin-7 8 -one a Et.. Et
hours and then cooled to roomtenperature. Methanol (2 nL) was added and

t he spensi on was f or f5eS 'E[”E g“gﬁ}%:;ﬁgﬁ, of the
pr eci ;Sjéljt ate thoroughIAy W 60? ﬁano fol‘l’gvgg erl ng oVl 23(@ t he crude

pr ﬁduct Th{G:04ME 0.43 Fpeiriad. i ﬂ:lmftlhmembd-(zipyiroﬂﬂ)mnhy.dt heddoi80 AT d in
ether (1M X s) was
( for 3)hours The reaction mixture was cooled, methanol/water (90/10, 1 mL) was

L

(|(

added and a precipitate formed. The product was washed with water, dissolved in
methylene chloride, filtered through a drying agent (MgS0O,) and evaporated to
10 yield the amine (0.040 g, mass spec. M+1 = 380).

Example 81: Preparation 6f 6-(2-fluorophenoxvy)-8-methvl-2-[(5-methylpyridin-
2-yDamino]pyrido{2.3- imidin-7(8 A)-one

F . F
o.
N e & l )N’\ SN
| —_—— =
MeOzS'LN/ N o NTNT TN TN o
CH, CHy

15 To 2 solution of 5-methylpyridin-2-amine hydrochloride salt
(0.025 g, 0.17 mmol) in 2 mL of chloroform at room temperature was added
barium hydroxide monohydrate (0.16 g, 0.86 mmol). This was allowed to stir for
1 hour, filtered and evaporated under reduced pressure. Sulfone 2 (0.05 g, 0.143
mmol) in 1 mL of chioroform was added to the residue, the reaction was brought

20 10 65 °C and stirred for 24 hours. The mixture was cooled and the solvents were
removed via evaporation. Methanol/water (90/10, 1 mL) was added and a
precipitate formed. The product was washed with methanol/water, dissolved in
methylene chloride and evaporated to yield the amine (0.034 g, mass spec. M+1
= 378). |

25




added and the reaction was stirred for 1 hour. Isolation of the SO|Id Vi a
filtrati owo o2de®isng Wi th ether and drying provided O. 207Pé %upg%%

hydrochl ori de salt (Mass spec. M¥l = 379, MP = 246-- 250 C). Examle 77:
Preparation of 2- 4- 2-h drox eth | heni amno | -8-neeth 1-6- henox do 2
~3- mdin-7 8 -one 25 A m xture of sulfone 6 (0.4 g, 1.1 nmol) and 4-(2-

di et hyl am noet hoxy) aniline (0.8 g, 3.8090l) in 0.5 nL 1-nmethyl-2 12 Au
ust 2005 WD 02/064594 PCT/ EPO /0110 107 pyrrolidinone was stirred at 110 C
for 12 hours and then cooled to room tenperature. Methanol/water (9/1, 1-2

_ ) was addgghrilé sbher B 8f 2beM2§lthiST-6.1(4 ShhofdPphediX yii 3-dfi | tration
and washi ngD e 7RLGRe: P tate thoroughly wit wat er foll owed by drying

provi ded thewt,nruﬁé product which was purified by 5 colum chromat ography
~(Si 02, CH2C12/ MeOH - 95/5). The columm fractions were conbined and
concentrated under r eSisad Prpeasionef Yglupyaphedexy)detdnireie: am ne. This was
suspended in nethanol (1-2 nl), hydrochloric acid jn ether (IM X s) was
added and the reaction was stirred for 30 m nutes. poration of the
organi cs, followed by additiefof ether/nethanol -2omL) yielded a
precipitate. 10 Isol at ithi S so-d—wta fi It on and dryi ng provided
0. 16Eg of the hydrochlrorige salt (Mass spec. ML 494, MP = 255.5 - 261.4
‘ amle 79: Pre aration of 2- 4- 2- -dieth lamno ethox . hen 1 am no
-6 4- fluorophenoxy) - 8-net hyl pyri dor2. 3-djpyrimdin-7(8H one o n.~vo |
Y MO2SN N O .191 F Et cH3

Iodoacetonitrile (2.14 mlL., 29 mmol) was added to a suspension of 4-

fluorophenol (3.0 g, 27 mmol) and K,CO; (4.85 g, 35 mmol) in 10 mL of DMF.
The reaction was heated to 60°C for 15 hours then the mixture was cooled,
10 diluted with water and extracted with ethyl acetate-hexane (1:1, 150 mL, 3X).

The organic solution was combined and washed with water (200 mL, 2X), and
dried (brine, MgSO,). The solvent was removed under reduced pressure affording
4.1 g of the product.

15 Step B: Preparation of 2-(benzylthio)-6-(4-fluorophenoxy)pyrido-
[2,3-d] pyrimidin-7-amine:

BB Y

A mixture of the nitrile (prepared in Step A, 1.83 g, 12 mmol), the amino-
20 pyrimidine aldehyde (2.48 g,10 mmol) and K>CO; (7.0 g, 50 mmol) in 30 mL of
. dimethylformamide was heated in an oil bath at 120 °C for 4 hours. The mixture
was cooled, diluted with water and extracted with ethyl acetate (125 mL, 3X).
~ The organic solution was combined and washed with water (120 mL, 3X), dried
(brine, MgSQ,) and filtered through a short column filled with silica. The solvent

25 - was removed under reduced pressure and the crude material was purified by




15 A m xture of 6-(4-fluorophenoxy)-8-nethyl - 2- (rret hyl sul f ony

pyri do[ 2, WedbmyssbNzi di n- 7(8H) - one (see Exanple 8 - Step AP{@-@H@Q&}%O@ 1
mol ) and 4-(2-di et hyl ar ni noet hoxy) aniline (0 625 g, 3 nmmol) in 0.

1-nmet hyl -2- pyrrolidinone was stirred at 110 C for 12 hours and t hen cool ed
to room 20 tenperature. Methanol (2 nL) was added and the suspension was
stirred for 30 mnutes. Filtration andiMhshing of the precipitate

t horoughly with nmethanol followed by drying provided the free amne. This
was suspended in ethyl acetate (1-2 nlL), hydrochloric acid in ether (1M

1.2 eq) wascqmiflf enmnthtddrephyaBRYZ, Me®BFCHMIL, 0PI to@5/53Qffetdikg €3¢ dfsol ation
of the solid via fi Itra??%rﬁgnd Mﬁ ?go%n ded 25 053085 gﬂ%f t°he

hydr ochl or i @e peasiuet (nass spespiir1 =WZL 7Al860P192248). 2 - 246.1C). WO

Sh drox din-2. TR SRIERNRIY brkeT0abA b eRha i saruihe TS T

m xture of sﬁﬂl’oﬁ@ﬂexth?m(&nﬁﬁwmﬂa&%dﬁmﬂkmﬁrmﬂwmﬂwhc@om (0.047 g,
0. 43 rrm)l) in 0.1 d-nethyl -2-pyrrolidinone was heated to 80 C for 3

hours? The E@@@laléwhmku R«a@eéemlé@rogm hyrberaliatlation, aeplation, 1 ni) was
dded and
e oag PaRbfRb, Bductiil Miftaid G bOMEL clfiSolas 9?5?1‘@4-4&9112%2% (MySOA)

and evaporaz*aixdtlﬁat@aydabﬁbdmﬁmm&@egweﬂm spec. M+l = 380).

Exanpl e 81: Preparation of 6-(2-fluorophenoxy)-8-nethyl-2-[5- rret hyl pyri di n-
2-yl)am no] pyridof2.3-dlp"yrimdin-7(8H-one F 1IN M2S9-N-rO" N -N -N'

salt (0,025 o BURPITe Y IeHrgh 8 o R ) R e s

added0 pyridof2 3—d]pynmzdm—7( 8H)-one
I\i/\ICOZEt 1) LAH |\i /\\:[CHO
-
/\S*N/ N 2) MnO2 ph/\s)\N/ N
F

Z) F F
oo [
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/\/[I gl = m@
§7 N N
on” 87 N SN0

7 Step A: Preparation of 4-Amino-2-benzylthiopyrimidine-5-
15 carbaldehyde
To a 1M solution of lithium aluminum hydride (185 mL, 185 mmol) in
diethyl ether was added a solution of 4-amino-2-benzylthiopyrimidine-5-
carboxylate (46 g, 159 mmol) in 500 mL of dry tetrahydrofuran dropwise over a

period of 1.5 hours at 0 °C. The reaction mixture was slowly warmed to ambient

20 temperature and then cooled back to 0 °C before carefully quenching with 7 mL
of water, 7 mL of 2 M sodium hydi-oxide solution, followed by 14 mL of water.

The resulting suspension was filtered and the filter residue was washed with

;




bari um hydr oxi de nonohydrate (0.16 g, 0.86 mml). This was allowed to stir
for 1 hougg fidsigsed and evaporated under reduced pressur edREHBITR0S (0. 05
g, 0.143 mm() in |l nmL of chloroformwas added to the residue, the
reaction was brought 20 to 65 C and stirred for 24 hours. The m xture was
cooled and the solvents were renoved via evaporation. Methanol/water
(90/10, 1 nL) was added and a precipitatkl forned. The product was washed
wi th met hanol /water, dissolved in nethylene chloride and evaporated to
yield the amne (0.034 g, nmass spec. Mtl = 378). 25 WD 02/ 064594 109 12
August 2005 2x§66-ﬂlE%ffea{a@$é§§eET oifecRd frablishsWeat cOfcefrardd bgive | Lhi 0 - 6-
“4-fluoro henox do 2 3- pyrimdin-/-amne: Step A: Preparation of 4

f | uor ophenox)7acé teamino2-Heenz@ehidmoaidit Grintthake as 2, vikitewolid29 nmol ) was

G35 i) I n 16 HEPERIopRS e et e T o etk dc e 15 hour s
g, mml) in : a r ours
then the m yhusedWBSVERB080nL APmeityithe ehivhidwipireite@Rathaitivaed ed with et hyl”
acet at e-hexane (1:1, 150 nL, 3X) The organi c sol uti on was_conbi ned and

washeds wi t h meiganesg 000e powden(B7 ghriBhe radtion nikstire a/as pimelfor 1§ReWSol vent was

renoved under reduc ressur.e af.fordi 4,1 15 Step B.
Preparatio n%'éff' fﬁt_e(etgi:tﬁg{})lgﬁ i RSt OB cqlie %o%&%ﬁ%sﬁ%'%y‘?%y{epg%?&g g , §_eg ]

pyri ni di n- 7+vai I \@lutiondf Wokineth§leaé chlofddddd métard)) dhacombined faetiond, 1.83 g,
12 mmol ), the am no- 20 pyrim dine al dehyde (2.48 g,10 mmol) and K2C33 (7.0

g, 50 rmol) were @mcentraid tgigie 258 oot-aminodeborzyIthiopyEmRidiAe-an oi | bath at 120

Cfor 4 hours, T M, Xt ure.,. .£ooled, diluted with water and extracted
with ethyl 5?8?’&#@““6’9‘22(%5 3 pehitSlid

10

Step B: Preparation of 6-(2,4-difluorophenoxy) -2-
(benzylthio )pyrido[2,3-d]pyrimidin-7(8H)-one:
To a mixture of 4-tamino-Z-benzylthiopyrimidine—S—carboxaldchyde (195¢, 80
mmoL) and methyl 2,4-difluorophenoxyacetate (25.6 g, 119 mmol) in NMP (50
15 mL.) was added potassium carbonate (16.5 g, 119 mmol). The mixture was heated
at 80-90 °C for two days and cooled to room temperature. It was added to ice-
water (1000 g) and stirred for thour. The solids were filtered, washed with water
and ether, and dried to give 27 g of the sulfide (Mass spec. M+1 =398, MP =240
- 244 °C).
20
Preparation of 1-zers-Butyl-3-[6-(2.4-difluoro-phenoxy)-2-(tetrahydro-pyran-4-

vlar_nino)-nvrido[2,3-g [pyrimidin-7-yl]-urea

25 Step A: Preparation of 1-tert-Butyl-3-[6-(2,4-difluoro-phenoxy)-2-
" methylsulfanyl-pyrido[2, 3-d]pyrimidin-7-yl]-urea;




. . . . 12 August 2005 ]
The organic solution was conmbi ned and washed with water (120 , 3X), dried

(brine, g@?;%(}“@ggd filtered through a short columm fill edeowkro2miiosca. The
sol vent s renmoved under reduced pressure and the crude naterial was
purified by WD 02/ 064594 110 p&0ORgl Q05 col unmm chromat ography (Si 02, :
McOH CH2C12, 80/20 to 9515) affording 1.3 g of the product (mass spec. M+l
= 379, MP = 186.2 -192.2C). D spl acenent2of the benzylthio group (or the
correspondi ng sulfoxide or sulfone) with an amine R NH2 as descri bed
earlier provides conpounds of 5 Fornmula Il where R& and R9 are both
hydrogen. Further alkylatign, acylation, sulfonylatiof, reductive

am nation etc. provi de§3 copmpounds of Fornul a 11l 0L and R9 are as
described in tf P the | nvent i on. '\Ex} I'§ 83f]: Preparation of

6- (2, 4-di f 1 yor dipheno Qenzyl thi 0) ~ O\~ F
pyrid0[2,3-(%5pyr‘i'm'8i nMe8H) -bne N CO2Et “Ph'S N N Ph 1) LAH 2) Mi02 Ph Ph
Step A: Preparation of4- Am no-2-benzyl t hi opyri m diMie=® 15 car bal dehyde To a
IM sol ution of |AMMWEal uni num hydri de (185 nL,>1l8\5 mol ) in diethyl

et her was added a sol ution of 4-am no-2-benzylthiopyrim di ne-5- carboxyl ate
(46 g, 159 mml) in 500 nL of dry tetrahydrofuran dropw se over a period
of 1.5 hours at 0 C. The reaction mxture was slowy warned to_anbi ent 20

Lemper atur e and. ! 187 gAgidds backmin M riymrat i s kg B L 0t

. of water, 0 sodi um hydr oxi de s ion, .. y 0

wat er.  Thenerample 82y (G633 g Mol mhqfér@a&aﬁé'ﬂy#@‘ﬂ%f’%‘%ﬁr Esi due was
nas heg Wit htemperature was added the sodium hydride (60%, 0.04 g, 1.0 mmol). The mixture

was stirred at room temperature for 1 hour. t-Butylisocyanate (0.01 g, 0.11 mL,

1.0 mmol) was added by dropwise over a period of three minutes. The dark
brown solution was then stirred for two more hours and poured into 50 mL of 1M
_ HCI and extracted with ethyl acetate (2X, 50 mL). The combined ethyl acetate
10 solution was washed with water (3X, 75 mL) and dried (brine, MgSOy).
| Evaporation of solvent and purification of product via column chromatography

with silica gel eluting with 10% ethyl acetate in dichloromethane gave 0.164 g of

desired sulfide.

15 Step B: Preparation of 1-tert-Butyl-3-[ 6-(2,4-difluoro-
phenoxy )-2-methanesulfonyl-pyrido{2,3-d] pyrimidin-7-ylj-urea:

NH SO, N

PN

HN O

F ' F
)
0 N7 R R
OO0, — X .
\s/'\N/ N F ~ N )N: F
HNT SO

20
To a solution the sulfide (0.164 g, 0.4 mmol) in dichloromethane (50

| ﬁ;L) was added the mera-chloroperbenzoic acid (77% max, 0.19 g, 0.88 mmpol) at
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VO 021064594 111 PEORQ &605 2x300 nl of ethyl acetate. The 2o Peefad
fracti ongy %ﬂcent rated to give 45.7g of PCT/EP02/01106
4- am no- 2 zy4T i opyriniidine-5-nethanol as a white solid. A suspension

of 4-am no- 2 benzyl t hi opyri rni di ne-5-nmet hanol (45.7 g) obtained above in
800 nmL of nethylene chloride was treated with activated nmanganese oxi de
powder (87 g). The reaction m xture wadl8tirred for 18 hours, then
filtered through a pad of celite. The filter residue was repeatedly washed
with a solution of hot methyl ene chloride and net hanol. The conbi ned

fractions CO” ! &l HPoctRteBngekature for 15 hours and was
- 4- am no- 2- bﬁzﬁ' tg%‘?’%ﬁlg?g& - car boxaI%dehyde as a whi s lid. 10 Step

B: Prepar at %@&mmﬁuﬁ% aduetius NabiSEhhEiroorggmic solution was then washed

benzyl t hi rido[ 2, 3-dJpyri ni.di el

: I(:am n)c/) 2- be IaquﬂOt[ﬂE) £ rgf»‘ ﬁ?‘ﬁ%ﬁ@gﬁm aéro%gﬁ%&%%% t?jrvunoL) and

nmet hyl 2, 4- F;é ygfﬁ,%t'&gﬂ%é/?ﬁgg?& M2a-=6492). 119 mmiol) in NWP (50 15 nlL) was
ate :

added pot assSi unfcarbon 119 mmol ). The m xture was heated at
.80-905C for two days and cooled to roomtenperature. It was added to ice-

wat er (1000 g) and stirred_for 6J‘|our S e (3 iyldimiopsl, washed with
wat er and ether and drie'&’{’g gpé’f‘iono?olfgﬁh N\??de Mass spec. Mtl =

398, MP = Son dg@ﬁgfﬁa zam%;.pynedqfaraaﬂjpgnmcﬁznf:rléwreasu 1-3- 6- 2
4d|fluorop ée éytra np&n4 lamino - do 2 3- "mdin-7- 1 -urea
25 Step A Preparat| on of 1-tert-Butyl-3-(6-(2,4-difluoro-phenoxy)- 2-

met hyl su fanyl pyrido(2,3-d]pyrimdin-7- yI] urea 1 2 Augest 2005 WO

02/ 064594 112
- O, Ly
| m — HN’LN

10
A solution of the sulfone (0.17 g, 0.4 mmol) and 4-amino-

tetrahydropyran (0.24 g, 2.3 mmol) in 2 mL of 1-methyl-2-pyrrolidinone was
heated to 80°C for 3 hours. The reactiion mixture was cooled, poured into water
and extracted with ethyl acetate (2X, 50 mL). The organic solution was washed
15 with water (5X, 50 mL) and dried (brine, MgSOa). Evaporation of the solvent
- under reduced pressure and purified via column chromatography (SiOz,
CH,Cly/ethyl acetate — 50/50) yielded 0.123 g of the desired product (Mass spec.
M+1 =473, MP = 195 — 201°C). "

20 - Example 85:

. Preparation of N-{6-(2.4-Difluoro-phenoxy. 1—2-!tetrahxdro-p_,w__an-4—ylamino)—
pyridof 2.3-dlpyn midin-7-vi ]-methanesulfonamide

Step A: Preparation of N-[6-( 2,4-Difluoro-phenoxy)-2-
25 merhylsu{fanyl—pyrido[Z,.?-d]pyﬁmidin—7-yl]-methanesu{fonamide
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Amine |1l e HN PCT/EP02/ 01106 To a solution of the amne Me (prepared in

simlar fashion as described in exanple 82) (0.32 g, 1.0 §1ige0 ML of
1- et hyl -WORPHEM di none at room 5 tenperature was added ngmggﬂ?lgm hydri de
(60% 0.04 g, 1.0 nol). The m xture was stirred at roomtenperature for 1
hour. r-Butylisocyanate (0.01 g, 0.11 nm, 1.0 mml) was added by dropw se
over a period of three mnutes. The dar§g brown solution was then stirred
for two nore hours and poured into 50 rr11_ of 1M HOA and extracted with
ethyl acetate (2X, 50 nL). The conbi ned ethyl acetate 10 sol uti on was
washed with water (3X, 75 nlL) and dried (brine, MgSO4). Evaporation of

sol vent and purification of product via colum chromatography wth silica
gel eluting with 10% et hyl racetate in di chl oronethane dave 0.164 g of

desired sulfide. 15 Step Bj Preparation of 1-fert;Bo -[6-(2,4-difluoro-
phenoxy) - 2- net n | pyri do[ 2. 3= dj pyrymdin-[7-y
1k . E i

rea: HN 20 To a
sol ution the syl fite g, 0.4 mol )~ '

g (50 nL) was
added t he net#-chI or’bpe’?“'benzoti acid (77% max, 0.19%g,,40.88 mol) at 12
~August 2005 WO 024Q6@ne4 113 PCTI EP02101106 5C. The nf xfure was then
stirred at roomtenperature for 15 hours and was pour%g i nt 0.10% aqueous
NaHSCB. TheTQﬁgasgeﬁsiambﬂmbenﬁnwﬁlet(pmpamdsmélﬁnw fashion g ¥ NaHCCB  and

(s spec. oiANCEAN07? o dyniol pp 30 ap| SRhigfidinad at ST Gudhaddae sulfone
R RS8BTt Sk K e, 1)
The dark solution was stirred for 30 minutes at ambient temperature.
Methanesulfonic anhydride (0.174 g, 1.0 mmol) was added and the solution was
heated to reflux. Course of reaction was followed by TLC @d adddition of more
methanesulfonic anhydride was required until completion of reaction. A total of
10 3.6 equivalents of the anhydride was added and after 5 hours of reflux, the
reaction mixture was poured into aqueous 1M HCI (30 mL) and was extracted
with ethyl acetate (2X, 50 mL). The solvent was dried (brine, MgSOs) and after
evaporation the compound was purified vig colomn chromatography (SiO2,

CH,Cl,/MeOH - 97/3), providing 0.164 g of the sulfonamide-sulfide (Mass
15 spec. M+1 = 399).

Step B: N-[6-(2 4-Difluoro-phenoxy)-2- te}rah dro-pyran-4-
~ ylamino)-pyrido[ 2 3-dlpyrimidin-7-yl I-methanesulfonannde

o
F
IO N0 St m@
N _
He, AL I
\/(II E N N N bilH F
273

o)

To a solution of the sulfonaﬁﬁde-sulﬁde (0.164 g, 0.4 mmol) in 20 mL

of dichloromethane was added the meta-chloroperbenzoic acid (0.2 2,09 mmol).
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HN HN O A solution of the sulfone (0.17 g, 0.4 mol) and 4- H?us 005

tetrahydropyran (0.24 g, 2.3 mmol) in 2 nL of 1-nethyl- ne was
heat ed t oW+ 3 hours. The reactiion mixture was cool Pg&k%gid@g%ol nt o
water and extracted with ethyl acetate (2X, 50 nlL). The organic solution
was washed 15 with water (5X, 50 nL) and dried (brine, MyS®4). Evaporation
of the solvent under reduced pressure ag{ purified via colum

- chromat ography (Si 02, CH2C 2/et hyI acetdte - 50/ 50) yielded 0.123 g of the
desired product (Mass spec. Ml 473, M? = 195 - 201C). 20 Exanple 85:
Pre ration of N4642 4-Difl uoro- henox -2- tetrah dro- an- !anino - p, 'doh
T2, 3-dI pyr| AinirBacton inlix iR Wassiedfab reomh tepstabyse for 15 hayEs apd W3 of

N-16(2 -Di fluoro phenoxy) V. | .f Note: do not

pyrido[ 2, 3- dyqsycdwugllﬂ‘?’mqw?“r}%ﬁ%‘ﬁz@@%ﬁé?ﬁ‘a%y’l“ﬁ%i\%%ﬁs T VO 02/ 064594
114 PCT/ EPQZ/ %GNH-I t.]n’:: sulftie is Phse séflsitVe). S8 Cbleerni asecvaporTigd a

suspensi on of@ anm ne (prepared in simlar fas #] ‘?s described in

exanpl e 82) .ﬁ,@eﬁ%dg;edbr&smmhgi this sulfpnamidsrsugfors (bF BHRR C was added

i opwi Se. | THOVRRORIEIIO 1 gh IR OgtE Pf et '%lfr?a’?’é‘?“aﬁs*‘éﬁ‘b"?”éﬁﬁ't )
tenperature. 0&5@%}31'}%'& dqf éffék%/}ﬁdlmél sldent (Wi EVapogated uidemiigh) vagiiin added and

the sol ution heated to refl ux. Course of reac ?$1 was followed by TLC
and adddi ti oadahe émnlﬂ)undmds@neﬁg&?@wp 5"“5&% 8|U| red until

conpl etion of g(?l?ﬂ\/}eo%-? gélg,ogr%l,ldma 90 mg of desued product (Mass spec. M+H =
452, MP = 199 — 204°C).

10

Example 86: Preparation of 6-12,4-diﬂuoronhenoxv)-2-{ [(1S)-2-fluoro-1.2-
dimethvlnrouv]]amino}-S-methylgmdo[2,3-d|gmmidin-7(8ﬂ )-one
F

NS F DAST : N —@_F
NEseaat e

15 To the compound obtained in the Example 53 (free base, 0.28 g) in methylene
chloride (5 mL) at 78 °C was added DAST (Aldrich, 0.14 mL). The reaction.

mixture was slowly warmed up to room temperature. It was partitioned between

methylene chloride and water. The organic layer was separated and washed with
saturated aqueous sodium carbonate, dried, and concentrated to give the crude -

20 product. Preparative TLC (silica gel, 45% EtOAc /hexanes) gave the pure product
| (0.16 g). It was converted to the hydrochloride salt by treatment with IM HCl in

ether to give RO3310297-001 (Mass spec. M+1 = 393, MP = 196 - 197.2 °C).




10 3.6 equi vaI ents of the anhydride was added and after 5 A%G\PgUStfzor ef | ux,
~the reaction mxture was poured into aqueous |MHCO (50 mprradpg a6

ext ract edwowiztobuset hyl acetate (2X, 50 nmL). The sol vent was grl ed (brine,
MySO4) and after evaporation the conmpound was purified via colum

chromat ography (Si @2, CH2Cl 2/ MeOH - 97/3), providing 0.164 g of the

sul fonam de-sul fide (Mass 15 spec. Mr1=g99). Step B: N 6- 2 4-Difluoro-
henox -2- tetrah dro- ran-4- lamno - do 2 3-d rimdin-7- 1

-met hanesul fonam de 20 N. { To a solution of the sulfonam de-sulfide (0164
g, 0.4 mol) in 20 nL of di chl or onet. hane 1S

met a- chl or o R Prapiratiq 2. 4-®IHuorge] nOXS AU VO 02/ 064594
115 PCTI EP02/ 01106 The reagtd ] i S (BH)-onem t enperature for
15 hours andimgisylpropyHar TO6 a0 FISC8 and dried (brine and
MySO4) . (Note: do not wash W|th NaHCO3, the sulfone is base sensitive).

The sol vent was evaporated under £33 Rbsropyl-2-
sul f onani de-sul f one (CSI@WM’&HG"ﬁ?é@izf%ﬁgu?retgﬁﬁggg%yr%nm(’0 59, ) in

1.0 nL of I-nethyl roI| [3857] Rith-Fonel00C for 12 hours after
~ which-dhe smhﬁ@i%’e%ﬁgg%& rat d unde i gh vacuum and the cogpound was
- purified via colum chromat ography (S, CHCl21IMeCH - 9713 VI di ng

obtained in th (free base)obo 58 g) |n her chloride (5
m.) at -78 Crwvas adiedNDA (Aldrich, 0.14 nmL). The reaction

90 ny of desired product (Nb spec MtH = 452 VP U\\ 10 Exam
le 86: Pre aration of 6- glor d) A&hox - 1S Qﬁgfl or | 2- dimeth 1
ra | aMno-B-WtN’mT |md| NoNh conpound

The above sulfide (2.2 g, 5.5mmol), potassium carbonate (0.84g, 6.1mmol), and

2-iodopropane (0.58 mL, 5.8 mmol) in dry DMF (5 mL) were stirred at room
10 temperature overnight. Aqueous work up gave the crude sulfide. It was dissoived

-in THF (50 mL) and treated with oxone™ (8 g) in water (50 mL) at 0-5. The

" mixture was then slowly warmed to room temnperature and stirred for additional 5

hours. Aqueous work up gave the crude sulfone.

Step B: Preparation of 6-(2 4-Dz:ﬂuoro—phenoxy)-2-{ [(15)-2-

15
| IJamino}-8- isopropylpyrido[2,3-d Jpyrimidin-7(8H)-

hydroxy-1,2-dimethylp ropy

one

F -
N
E
N/ﬁo@‘ 0><\ /‘\
3 A
it s
ph/\S\\ N N 8]
o]

2.05 mmol), (3S)-3-amino-Z-methylbutan-Z-ol

ifone (0.93 g,
20 The above su ( g i

hydrochloride salt (0. 54g, 4 mmol) and tnethylamme (1 mL) in isoprop

(10 mL) were refluxed for 10 hours. Aqueous work up gave the crude product.

After column chromatography (silica gel, 35% -45% EtOAc /hexanes) the pure
drochloride salt by the

product (0.386 g) was obtained. It was converted to its hy
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m xture was slowy warned up to roomtenperature. It was partl?l oned ‘

between nethylene chloride and water. The organic |ayer pefgppempaiedted and
washed wivwdnoz/easadr at ed aqueous sodi um carbonate, dried, and concentrated to
give the crude 20 product. Preparative TLC (silica gel, 45% Et OAc / hexanes)
gave the pure product (0.16 g). It was converted to the hydrochloride salt
by treatnent with IMHCQ in ether to gjype R03310297-001 (Mass spec. Mrl =
393, MP = 196 - 197.2 C). 12 August 2005 WD 02/064594 116 PCTI EPO2/ 01106
Examle 87: Pre aration of 642 4-Difluoro- henox -2- 1S -2-h drox -12 ropvl
amno -8-iso KOl "do 2 3-d -mdin-7 8 - S . alcehdlaa of
6-(2,4-Di . {rbatoent ik AMKELI gn ieﬁi@f)r%!b‘m%‘%g@“& ﬁgm%iiﬁ@ N

" phenyl met hanesul - i : /AT €i4n9 MBre20the2@bbVe sul fide
(2.2 g, 5.53%@&#89&92'@%%&%2#%%5:%%%’.1849, 6.nml), and DMVF (5 M)
were stirred at room 2-i odopropane (0.58 nL, 5.8 mmvol) in dry 10

t enper ature overni ght. Aqueous K ay S M@ vERl(ferdiRydrdt  was

di ssol ved iErample §50 Brmarwqf%gét%'ﬁbl%@%gg‘%ﬁ@ (8 a7 in water (50 mi) at
- 0-5. The “mxture S t 4 | W 8ED-oneom t enperature and stirred

for additi oﬁgrpgmﬁ\gﬂ?lg{“%mg@g \?\moﬁr%ﬁg up gave the crude sul fone. 15 Step B:
Preparation of 6-(2,4-Di fluoro phenoxy)-2-[[(l S)-2- hydroxy-|

, 2-di met hyl propyl | anino f -8-i soproPykPRyri 0o, i, 203tshikdyicotinidianid/ (8H) one 0
Ph 3q 20 The above suIﬂ’Wf’GI’@@P‘ ?%&%@m’%{)‘f gﬂgﬂg’
QyEdl ) and

(3S) - 3- am no- 2- net hyl but an- 2-0(%9 [I-E'P'dr ochloride salt ( _
triethylamne (1 nL) iN7TS Opy#~al coh@hon[20 ML) we refl uxed for 10
€!‘glpmgmat ogr aphy
0.3 g) was

hours. Aqueous work up laveithe cru - fter
obt ai ned. |teaesepnverted to its hydrochloride salt by the

(silica gel, 35% -459 kanes) the pure pr@Huct

irred
10 4 6-dichloro-3-nicotinic acid ethyl ester (Specs, 7.37 &, 33.5 mmol) was stirre

Y 0,
with aqueous methyl amine (40%, 14.5 mL) in acetonitrile (50 mL) at 0-5 C and

i d
then room temperature for 6 hours. The mixture was concentrated and adde

s washed with brine (2X), dried and evaporated to
- MP =61.4-63.1 °0).

EtOAc. The organic layer wa

give the desired product (7.12 g

° Step B: Preparation of 6—Chloro-4-methyla:nino-pyﬁdine-3—
carbaldehyde
N7 XX COEt  {)LAH | /NO,:CHO
Ct/©: NHMe  2) MnO2 cl # NrMe

Step b: To the above ester (7.1g,33.2 mmol) in THE (100 mL) was slowly added

20 LAH (1.0 M in THF, 70 mL) at
was slowly raised to ~10 °C and TLC indicated that the ester was consumed.

MeOH /EtOAc (5 ml each) was added to destroy €xcess LAH and the mixture
and EtOAc (500 mL) were

78 °C and stirred for 3 hours. The temperature

was warmed to room temperature. Water (50 mL)

added and filtered through a pad of celite. The filtrate was separated and dried.

25 - The crude product was farther purified by column chromatography (silica gel, 40-
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12 August 2005 WD 02/ 064594 117 PCTI EPO2101106 treatnment with M HCL(in

ether) and recrystallized fromisopropyl alcohol to gavepReadpdfl@Qds 001
(0.29 g) WRH2@6¥Pbc. M+l = 419, MP = 200 - 202 C). Exanple 88: Preparation
of 6-(2, 4-difluorophenoxy)-8-nethyl-2-(tetrahydro-

2H pyran- 4-yl am no) pyndo[ 2, 3-d) pyridin-7(8H)-one Step A: Preparation of

6- Chi or o-4-rnethyl am no-nicotinic acid efshyl ester CI COR2Et N~ CO2Et M NH2
- Cl1 C NHWe 10 4,6-dichloro-3-nicotinic acid ethyl ester (Specs, 7.37 g,
33.5 mmol) was stirred at 0-5 C and with aqueous nethyl am ne (40% 14.5

m.) in acetonitrile (50 n) ,the 3 ohgulids (Make i xture
was concent et QArhaanRs d§%§c?%ﬁ§¢§2§%%§;ggsﬁs washed with brine
(2X), dried g&g%\f_'yp:p@ﬁ 1§ ekpt-016808 wa698€Cdesi red product (7.12 g; MP = 61.4
- 63.1 0. £ ep B: Preparation of 6-Chl or&-i-gzt{gg Iaerq'h%%ngyri di ne- 3

car bal dehydeTheNldoRBEdbtdiped @2 Q) wasngtivied 2it\Mp z410. ﬁ”ﬁ': 0 the above ester

(7.133.2 ml?lllo)ridie r28(}1(_}'_'1-1'%[_.5 308 ehpdi@firS fo? ¥ h8IE eFhe Mixture was filtered

5 through a pad of celite and washed with EtOAc. The filtrate was concentrated to

give the aldehyde (2.8 g, MP =77.2—80.8 °C).

Step C: Preparation of 7-Chloro-3-(2,4-difluoro-phenoxy)-1-
methyl-1H-(1,6]naphthyridin-2-one

' F

i 0—2 >——F

NT TR CHO N7 =R R

)O: + ° P | P

o N TNHMe /L ci N0
MeQ’ O Me

10

The aldehyde obtained above (1.8 g) was heated with methy! 2,4-difluoro-

. 0,
phenoxyacetate (4.1 g) and potassium carbonate (4.1 g) in NMP (20 mL)at 70 °C
for two days. EtOAc (200mL) was added and washed with brine (3x), dried and

15 concentrated to give the crude product. Tituration with hexanes gave 3.07 g of

white solids (Mass spec. M+1 = 323, MP = 168 — 170.5 °C.

Step D: Preparation of 6-( 2,4-difluorophenoxy)-8-methyl -2-
(tetrahydro-2H-pyran-4-ylamino pyridof2,3-d]pyridin-7(SH J)-one

. _
| ' o F N7 XX < >

N7 = 2 t

I ——— Y

- : HN lil O
Cl l}l (o} e
Me
O

20

The product obtained above (2.06 g, 6.4 mmol) was heated with 4-amino-

 tetrahydropyran (3.4 g, 33.6mmol) at 150 - 160 °C for three days. The mixture
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20 LAH (1.0 Min THF, 70 nL) at -78 C and stirred for 3 hoursugu%

tenperature was slowly raised to -10 .C and TLC indi cat ed ghafpobfoest er
was consursozocieOH f Et OAc (5 ml each) was added to destroy excess LAH and
the m xture was warned to roomtenperature. Water (50 nL) and Et OAc (500
m.) were added and filtered through a pad of celite. The filtrate was
separated and dried. 25 The crude produﬁ was further purified by colum
chromat ography (silica gel, 40 12 Augus %005 WD 02/ 064594 118

PCT[ EPG2/ 01106 75% Et OAc/ hexanes and then 5% McCHI CHZClZ) to give 3.3 g of
solids (Mass spec. M+1=173.1, MP = 168.8 -169.6 &Qb%f h[gg obt ai ned
(3.2 g) was é&s'c%l];@@td/\tobﬁuﬁh@&a(\ﬁéﬁﬂd@Hﬂdrwmgm‘é T o1 e ( hc:o m.) datf
roomtenperature for two hours. The r r crh ta pad o
celite and wn]sha‘hewaahwli@)@&@’asﬁ??@f? #eﬁ\(}a\@gﬁ?%%%%ﬁtrat ed tgmggl ve the

al dehyde (2 5 cBflath c@mmﬁb £y (4or-efb FitDdw/ hexanes) 1o

of 7- Chl or o- y%éﬂeﬁlv&?sfq uoro enoxy) %ﬂé&?@kéﬁ%‘a{} kieQef- 2- one C1

10 The al dehygke, bictids.crhegveredissoledin 2, 4-di fl uoro-

phenoxyacetate (4. and ‘kdq;hdltllibﬁmu(lgo m.) at 70
C for5two dmyls45ll_’@1®°«%:1 ﬁ‘l‘_’) %Wésﬂ?i"&@w(f“%%’%és’ﬁ%d with brlaps 3x), dried
and 15 concen r.at 81% &ﬂgmqgoﬂﬁéﬂ)mwtto 15 g of white e t@f‘f’é %anes gave
3.07 g of SO %K/gsss 323, MP = 168 - 170.5 C. Step D
Prepar at i on @ECEMJ{.Q—-%&%I\W% 8nd38/Y9)8- met hyl -2 (tetrahydro- 2H

pyran-4-yl am no) pyri do(2, 3-d] pyridin-7(8H)-one Me 20 The product obtained
above (2.06 g, 6.4 mol) was heated wth 4- am no- tetragydro
33. 6nrnol) aéxéé : ; bl phenad

10 an-4-ylamino)-8H-pyrido[2.3-d imidin-7-one

Step A: Preparation of 8—Amino-2-benzylsulfanyl-6—(2,4-d1:ﬂuor0-

phenoxy)-8H-pyridof 2,3-d]pyrimidin-7-one:

L .Q

0 Q
jsoqstase
SASARRANNE

F.
LT
]
S/‘\-N/ I;l 8] F
N

To a solution of the sulfide (see Example 83 for preparation) (2.67g, 6.72mmol)

in DMF (120mL) at 0° C with stirring was added 60% NaH (375mg, 1.4eq) in
one portion. The resulting mixture was stirred at 0°C for 30 minutes. Then

20 . dipheny! phosphinyl- -O-hydroxylamine (Tet. Let., vol.23, No. 37, 3835-3836,

1982) (2.34g, 1.5eq) was added in one portion. After about one minute, the
and difficult to stir. TLC analysis indicated that all of

13

mixture became very thick




1 2 August 2005 WO 02/ 064594 PCTf EP02/ 01106 119 was cool ed 6 Paam
tenperature and stirred with EtQAc (200 M.) and brine (50 201106

organi ¢ | gyahodRss separated, dried, and concentrat ed. Thepgr%dg}e) product

obt ai ned was purified by col um chronat ography (40 - 60% Et OAc/ hexanes) to
1.65 g of solids. They were dissolved in CH2Cl 2/ McOH (5 nL each) and
treated $ with 4.5 rnL of IMHCL in ethgéJO The sol vents were renoved and
the resulting solids were recrystalliz fromisopropyl alcohol to 1.3 g

of white crystals (Mass spec. Mtl = 388.2, MP = 237.5 -239 C). Examle 89:
Pre aratian of 8-Am no-6- 2 4-difl1joro- henox -2-

. 6- ahy gt Pg,ak® PYEan
| -$H da .2 .3-ds edeuibkép Add dwtbblaﬁca?f"o(ﬁg@?’ﬂ)
S?Q?m'nﬁo- 2- bél?'éﬁ}?%lgig ang?l?mngs i

6- (2, 4-dif] uoro- 518 HYhe ethyl acetate
pyri dof 2, 3- ¢hsomiyodhea reacions parifo g@gg;}ﬁ%ﬁ@%‘ﬁ% he sul f| %evélﬁee Exanpl e
83 for preparation) (2 67g edqﬁzl%g}ggkpxigmnm\ﬁndlmﬁl)aﬂatwﬁh h stirring
was added GG%W(f %‘?‘F@" I_’L.4eq In one portion. The fed ifigeréd Xt ure was

0 [
stirred at l_{e%%ggom_‘murm;giﬁehymwg Mefﬁﬁ&%%gﬁﬁ- O’hydr oxyl ami ne
o123,

(Tet. Let., No. " 37, 3835:3836 1 ve-tRéBydrizibesplfidass added in
one pogtion.-anﬁfcbﬂcemﬂamsﬂt- RympedRdaT I&Y‘Fgu‘%r%n%%(tggre bg)(’:arre very thick and

difficult tostir. TLC S| szdJ disgatRe.417913-882.3%D. 12 August 2005 WO
02/ 064594 1Z@IP@PIWF@§%’W% tartl ng NH sul fi de was consumed. Added

et hyl ‘acetate (650n) an~C (250nlL) to the reaction, partitioned and

" separated the layers. The ethyl acetate at. A .- (RSdi Worohgenmadt?ed wit h
~ water (4X200rnL) and tBep fB:ndireBA"&EShe b‘?fd‘r’{g){%%gzoo%z) The organic | ayer

dried C f Ut _ imidin-7-one:
.vvas rie ov(etgtr%%gg’%&ya% U3 8H-piids[88-d]pyrimidi

E
° AN o F
©/\SJI\N/|? o) F o (lj

" 0

To the sulfide (820mg, 1.99mmol) and 4-aminotetrahydropyran (500mg, 2.5 eq)
ture was heated with stirring at

10

was added NMP (0.8mL) and the resulting mix
150°C for 24 hours. By TLC, the starting hydrazido sulfide was consumed.

Ethyl acetate (175mL) and water (50mL) were added and the layers were

| 15' s layer was further extracted with

partitioned and then separated. The aqueou
ethyl acetate (100mL) and the combined ethy! acetate v e
water (2X200mL). Finally, the organic layer was washed with brine ( o
and then the ethyl acetate layer was dried over magnesium sulfate, filtered an

i i tive
882 mg of the crude product. Purification by Prepara

layers were washed with

20 concentrated to give

i 1 thanol in dichloromethane gave
i Chromatography eluting with 6% me! '
e ) was taken up 1n

the free amine as a dark tan powder (44mg). The free amine
dichloromethane (15mL) and then 1M HCl in diethyl ether (0.17mL, 1.5eq) was

i oved
added with stirring. Stirred for 5 minutes and then the solvent was rem




-5 mnutes and

12 August 2005
and concentrated. Punped under high vacuumto give the hydrazidO sulfide as

a dark tan powder (2.683g, (MH)}= 413, mp.=179. 3. 182. S%Tﬁggﬁl&,

Pr epar atl\gaﬁ%ﬁﬁgﬁm no- 6- (2, 4-di f | uor o- phenoxy) - 2- ne: terrahydro
pyran-"~-ylam no)-8H pyrida(2,3-djpriffl WW10 N To the sulfide (820m O,
1.99znnmol ) and Ma m not et rahydropyran (500ng, 2.5 eq) was added NWP
(0.8nL) and the resulting m xture was heated with stirring at 150C for 24
hours. By TLC, the starting hydrazido sld¥ i de was consunmed. 15 Et hyl
acetate (175nL) and water (50nmL) were added and the |ayers were
partitioned and then separ ated. The aqueous | ayer was furtth%r extract ed
with ethyl a‘%g @ ?é :mr})tt tmlegqmemghemymetéét%tf wer e
washed wi t hUm 0 Fi nal ghe or ani c Iv?&/er was vvashed with
bri ne (1X15g7%,),cﬁﬁr&sﬁéﬁlep&oﬂﬁte(@mgllﬂ\é@& L RAEGri ed over magnesi um

sulfate, filtered and 20 concentrated to gi ve 882 ng of the crude product.
Purification by Preparative Thin Layer Chromat ography eluting with 6%

net hanol in _di ch ¢ ) FmDXN-SriSORTORNIAIROA owder
(44ng) . The J¥EE=anT ‘ i i 0 e (15nm) and then 1M
HCl i nc di et hgkraidaes ino])-SREF YR, ﬁt?h(ﬁ{%tl rring. Stirred for

en t e soI vent was rem)ved 12 August 2005 WO 02/ 064591 121
PCTI EP02101106 under reduced pressure at 50C. Dried unc%ﬁ IJ%'B la&guum at
56C for 24 hours to 'éﬁeAtpeepgﬂﬁsmegZBmeuchéﬁjzﬁ #81 6;‘ s a tan
powder. Exam | e 90: Pre aration of 6-(2..4-D ifluoro- henox -S-iso ro

] ani 0- 2 t et rfypHopylaminb-SH yridel2. M]Ri’b"”?d? 0% di n- 7-one Step A
Preparation of 2-Benzyl sul fanyl -6-(2, 4-di fl uoro phenoxy) -

10

To the hydrazido sulfide (300mg, O. 73mmol) in methanol (7 OmL) and acetic acid
(16mL) was added acetone (0.16mL) followed by sodium cyanoborohydnde
(55mg, 1.2eq). The resulting mixture was stirred at room temperature for 24

15 hours. The next day the reaction mixture was poured in {0 saturated sodium

blcarbonate (1060mL.) and then extracted with ethyl acetate (2X100mL). The

ethyl acetate extracts were washed with brine (1X50mL) and then dried over

and concentrated to give 323mg of crude product.
ethyl

magnesium sulfate, filtered

Purification by Preparative Thin Layer Chromatography eluting with 30%

+_
20 acetate in hexanes gave the desired compound (64mg, (M+H)"=455).
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8-1i sopropyl am no- 8H pyrido[ 2,3-dl pyrimdin-7-one: acetone F 10 and acetic

acid To the hydrazido sulfide (300mg, 0.73mpl) in nethary ﬂ%%gﬁhb6(16nt)
was adde fo@4x84 (0. 16rnL) fol | owed by sodlun1cyanoborohy (55ny,
1.2eq). The resulting mxture was stirred at roomtenperature for 24 15
hours. The next day the reaction m xture was poured in to saturated sodi um
bi carbonate (10Om.) and then extracted wih ethyl acetate (2Xi 000. The
ethyl acetate extracts were washed with i ne (1X50nL) and then dried over
magnesium sul fate, filtered and concentrated to a ve 323ng. of crude

product. Purification by Preparative Thin Layer r g _uting
Wi 30%cthyl (VhH + 50l quepmisonnf bakands] ol e BRSSO
(64ny, 55} 12 August 2005 WD 02/ %63% 75ADCTI EP02/ 01106 Step B:

Pr epar ati on &Eoﬁeﬁﬂm%ﬁﬁm I uor o- phenoxy) -

8- 1 sopropyl am no- 8H pyri do[ 2, 3-d] pynm di n-7-one To the N-isopropyl

hydrazi-do sulfide (64M 0.141mol) in THE (1') at OC wth stirrigpmg was
added a sol ution of oxone (130ny, Y. 5eq) in water (10nL) . Af% _

addi ti on was conpl ete, the tes t| A, M Xture was sty fromO0C
to room tenperature oferm gﬁt x dgy the rea tlo vva we added and
then 10 conplete b }!l{ deaate (75 partifti oned
and separated tHE | &yery. Vﬁsh@d further w X2 ) and finally

washed with | (1X75n‘LYNThe organic |ay s dr| edYover

. t 0°C
To the N-isopropyl hydrazido sulfide (64mcr 0.141mmol) in THF (10mL) 2

with stirring was added a solution of oxone (130mg, 1.5eq) in water {10mL)

i i irred
dropwise. After the addition was complete, the resulting muxture was stirre

was
0°C to room femperature overni ight. The next day the reaction

Ethyl acetate (7 5mL) and water (25mL}) were added and then
(2X25ml.) and

from

10 complete by TLC.
and separated the layers. Washed further with water

finally washed with brine (1X75mL). The organic layer was dried over
filtered, concentrated and purnped to give the N-isopropyl

partitioned

~ magnesium sulfate,
hydrazido sulfoxide (T4mg, (M+H)"=471).

15 ‘ R
Step C: Preparation  of 0 2,4-Difluoro-phenoxy) 8

. . ) ——
isopropylamino—Z’-(tetrahydro-pyran-4-ylammo)-BH—pyndo[Z,3 ﬂ]pynmldzn

e (R

®)

one:

N

O=

o8

The sulfoxide (74mg,
NMP (0.1mL) were mixed together and heated ad 8

20
0.157mmol), 4-aminotetrahydropyran (80mg, Seq) and

0°C with stirring for 30




: : .12 Au%ust 2005
magnesi um sul fate, filtered, concentrated and punped to give the

N-isopropyl hydrazido sul foxide (74mg, (MtH)' =471). 15 Si,g@lEgm,ﬁq@oar ation
of 6-(2, 4/ dalot@o phenoxy) - 8- | | o

I sopropyl am no- 2- (t et rahydr o- pyran-4-yl am no) - 8H pyri dof 2, 3-dl pyrim din-7
one: 20 ii -- + o !N The sul foxide (74ng, 0.157mmol), _
4- am not et r ahydropyran (80ng, 5eq) and 2%II\/P (0.1nm) were m xed together and
heated ad 80C with stirring for 30 12 Al\ugust 2005 WO 02/ 064594 123

PCT/ EP02101106 minutes. By TLC the reaction was conplete and was cooled to
room tenperature. Ethyl acetate (35nL anddwatgoroléd%g%g wer e added and
‘then parti {danad ByiLC dearcattod Waseo and ¥y organi c 1-Inayer was further

washed with water (2X25nL) angd fdinal,l ] weee 4dds@and ¥henThen dried the
et hyl acet atemmBriterge E é?gtﬁﬁgﬁé‘é"r)ﬂ%ds"yﬁ%?e, ?i Itered and cancantrated.
Punped under_ hi. %tgg)ﬂgiwﬁrismpmgamjpdmgry%gmgpgwgﬁnegl f'€ation by

h

a u d A% . . )

Pr epar at i ve PR n"‘f_ayer Chr omat ogr aphy Lk DG ! BiefRfEe@ynitetabeet ate in
hexanes gaveyskdpe2XiEsrhieand foah 30 r&?@’ﬁég’ink‘g'e am ne (39c The free am ne

was taken up in dich or.owea]gagqﬂ%a_gndamcmmsmmeagﬁ@iauded ‘M Ha i n

di et hys et hdayenover@agRefIim F45%) e resultin ] xture LLred for 5

m nutes. Thepn the. . S0l ¥8AE oPerads produed Puriﬁéﬁﬂquﬁ%éﬁmﬁ?‘éc\g@@l?a # oc. Dried
under hi gh VAcuum -t 56C for 24 _hours to%gge\{ﬁ: g)[},gegi,gdcqh@aﬁnedmd as an

Coff-white paugenabaphy clufingwjth73%s)ethy] oY PR SPre aration of 6. 2

4-Difluoro- henox -S- N et h. . hedyb) -Tid fie dnint elas skedbpdn i i di n-7- one

compoun aepdnim &
dichloromethane (SmL) and with stirring was added IM HCl in diethy
stirred for 5 minutes. Then the

10 (0.14mL, 1.2eq). The resulting mixture was

solvent was removed under reduced pressure at 50°C. Dried under high vacuum

at 56°C for 24 hours to give the title compound as an off-white powder (39mg,

(M+H)"=432).

n of 6-(2,4-Diﬂuoro-ohcnoxv)-8—TN-methvl—(N—S-

15 - Example9l: Preparatio

methyl-butyl }-amino}-2-( tetrahydro-pyran-4-yl amino)-8H-pyrido] 2.3-
dlgm'midin—'f—one

Step A: Preparation of 2—Benzylsulfany1-6-(2,4-diﬂuoro-phenoxy)-8—N—
20 . isobutylanﬁno-8H-py1ido[2,3-d]pyrimidin—7-one

| | F ,F
0
0 X TR
e Heeqs!
mﬁj\—_—’ /‘L/N o F

©/\s N N0 F g\s NN
| L

i ml) and
To a mixture of the hydrazido sulfide (1g, 2.52mmol) in methanol (200ml) an
25 | acetic acid was added isobutyraldehyde (0.3mL, 1.3eq) followed by sodium
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-4-vlamno -SH do L Step A: Preparation of

2- Benzysul fanyl - 6- (2, 4-di fl uor o- phenoxy)-8-N- 20 PCT/EP02/01106

i sobut y| andozeds4pyri do[ 2, 3-d] pyrimdin-7-one I N To a mxture of the
hydrazido sulfide (ig, 2.52rnmol) in nmethanol (200m ) and 25 acetic acid
was added i sobutyral dehyde (0.3nm, I.3eq) foll owed by sodium 12 August 2005
WO 02/ 064594 124 PCT/ EP02/ 01106 cyanobog&pydri de (159ny, leq). The
resulting mxture was stirred at room {tenperature for 3.5 hours. Then
added et hyl acetate (500nL) and washed with saturated sodi um bi carbonate
(5X200nmL) until slightly basic. Finally washed w ExsbstP'E g 1 150m.) and

t he organi cCy@\oeordhg&icwﬁléﬂmey@q)-nﬁbﬁgémﬁg%F?"‘éﬁ 4 | terg‘ﬂsl -

and punped to give the_crude 0@nl pdnd washediwitRur i fi cati on
by Fl ash @FW@#%?%&PH&&%?&@? |éct%§i§§%tgle(3ti n_gﬁ?\n?.th 15(V%§t hyl
acetate |1 QEKARGSARKEHIAMARS (SXR0MMIOM sheitl tegimy Iy (M A8 7,

(MrH) } =469, SAB 2132, 1-133. 9C). 10 Step B: Preparali : ,
2-Benzyl sul fwathybrme-((X140rl) and ibe GTEAREIAYSFWas SRELIL ﬁngﬁgmm sulfate

8- (N-i sobutyl - N-ner hyl - am no,) - I8k d Rygdubt 083} mregan /\ 15 To
the N-J sobutfﬂ}qmﬁlyﬁﬁ""ﬁ\é?ta%g%ﬁﬁ?%%%8%}3%%3% nol ,(di n .met hanol, (10.5nl)

at 0C was aqges PgSfidation by FidsB@ojurhn Choveatogyptayon s FastlaEE YY) (25P-L,

1. 6eq) and then sodi um cyanobor ohydri d 2 ) bsiid @8 Tk Ng
mxture wad5% icﬂryédcertatg'mb@aﬂﬁﬁWﬁﬁﬁ%ﬁ%ﬁ&%&?&%\%@ﬁ%ht. he next day

there was only a trace o akkigagymaterial by TLC. The reaction was
pour ed into%’t)i@r' @dnbﬁ_i%%?aﬁqglgi ggir bonate (150nL) and then extracted with

ethyl acetate (3X75rnL). The conbined ethyl acetate |ayers were washed
with brine (1X50nm) and then dried over magnesium syl hat e, dichbaned and
concenprated. This crubie BaPespartiiaf 2'%%@’&?@%’%?@%%% atoié/e Tﬁ?n Layer
~Chr.omat ogr apgryN.%lo'blgg}y?-%-Wez&zgl-grg%’of-%ﬂyﬁyﬁdo[ 2,3-d]pyrimidin-7-one

O A,
_ /‘/\N /(\

anol (10.5mL)

15 To the N-isobutyl hydrazido sulfide (100mg, 0.213mmol) in meth
| at 0°C was added acetic acid (3mL) followed by 37% formaldehydeqg) (25puL.,

1.6eq) and then sodium cyanoborohydride (20mg, 1.4eq). The resulting mixtl.n‘e'T

was stirred from 0°C to room temperature overnight. The next day there was

only a trace of starting material by TLC. The reaction was poured into saturated

20 sodium bicarbonate (150mL) and then extracted with ethyl acetate (3X75mL).
The combined ethyl acetate layers were washed with brine (1X50mL) and then

dried over magnesium sulfate, filtered and concentrated. This crude material was

purified by Preparative Thin Layer Chromatography eluting with 20% ethyl

acetate in hexanes to afford the desired compound as a white foamy solid (96mg,

25 (M+H)'=483).

concentrated
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acetate in hexanes to afford the desired conpound as a white foany solid

(96mg, 25 (M+H)+-483). 12 August 2005 WO 02/ 064594 125 PE{“/EE&%I%GNG Step
C. Prepangbioposssss 2- Benzyl sul fnyl - 6- (2, 4-di fl uoro phenoxy) -

8- (N-i sobutyl - N-net hyl -am no) - 8H pyridoj2,3-d]pyrimdin-7-one i | To the
sul fide (96nmg, 0.199nmol) in THE (10nL) at OC with stirring was added
dropwi se a solution of oxone (185ng, 1.1§gq) in water (101). After addition
10 was conplete, the resulting m xture Wwas stirred fromOC to room
tenperature overnight. By TLC the reaction was conpl ete the next day.
Added ethyl acetate (75nL) and washed with water (4X30nL) and finally
washed with brine (1X30Onl). The organic |ayer was dried over nmagnesi um
sulfate, filtered and_ cancentral. 1)) 18, 4-gifluorvplaenogy)as a white
foany solid (95ny, 155%5(/21?&;}?@@8&1&9%&%%&%@?& e}ﬁ ongﬂof 6-(2,4-Difluoro

. phenoxy) - 8- %_I?)T,gﬁ;bgwl_j\(_%m l-amino)-8H-pyrido[2,3-d]pyrimidin-7-one

3- et hyl - butyl') -am’nol - 2- {t et rahydr o- pyran- 4-yl am no) - 8H pyri dof 2, 3-

d] pyri m di n-7-one: 20 12 August 2005 WO 02/ 064594 PCT/ EP02/01106 126 The
N-isobutyl, N-nethyl hydrazido s foxide (95ng, 0.191nrnol), 4-ar no

- tetrahydropyran (97ngy, 5eq) agd NVP (0.1nl) were m xed ¢ ar_and heat ed
‘at 80C with stirringnfoer38 By TLC, all of Yh

was consumed. Cooled to .

and 5 water )87 Pant i

was hed /I/\N\ )i
5
To the sulfide (96mg, 0.199mmol) in THF (10mL) at 0°C with stirring was added
dropwise a solution of oxone (185mg, 1.5eq) in water (10mL). After addition
10 was complete, the resulting mixture was stirred from 0°C to room temperature

overnight. By TLC the reaction was complete the next day. Added ethyl acetate
(75mL) and washed with water (4X30mL) and finally washed with brine

(1X30ml). The organic layer was dried over magnesium sulfate, filtered and

concentrated to give the desired compound as a white foamy solid (95mg,

15 (M+H)'=499).

Step D: Preparation of 6—(2,4-Diﬂuora-phenoxy)-8-[N-methyl—(N—
3-methyl-butyl)-aminoj-2-( tetrahydro-pyran-4-ylamino)-8H -pyridof2,3-
d]pyrimidin-7-one:

| ©/\ﬁ N" l}l y) F h N )\N/ I~[~I o -
o] /EN\ , L, L/lj /(N\
o .

20




: 12 August 2005

with water (2X25nL) followed with brine (1X25nL). The organic |ayer was
dried ovewOnizgndemiium sul fate, filtered concentrated and pumEeerozoiics
Purification by Preparative Thin Layer Chronmatography eluting with 40%
ethyl acetate in hexanes gave the desired product as the free am ne
(82mg). The free amne 10 (82ng) was taken up in dichloronethane (5nL) and
then added IMHCl in diethyl ether (0.23, 1.2eq). The resulting mxture
was stirred for 5 mnutes and then the solvent was renoved under reduced
pressure at 50C. Dried under high vacuumat 56C for 24 hours to give the
title conpoTheN:sObmyl, NMhkthyHbdirazido sulfoxedd (99} (& 1PaMEeN), 4-dbifoxanpl e 92:
Preparation of_ 6-(2,4-Difluaro-pheno rfg ; 8- N, N-di_net hyl am no-2- tetrah dro- ~
an- 4- | ani ntrtabydropyap (%71%345%1)&1’14—1%@)/ :Indpeysramixgddpgther asd hested

2-B | sul - 62 2. 4- di | x . .

5 N ety TGP ting o 0 R DR oFhe staine sulfoide waibs wo
02/ 064594 Pé&shistiied/ Qbaks tdaaBdeaﬁapbmre;\hd@d@ulemg@acdxﬂce &B5mb) £dnmol ) was
taken up in nmethanal (200m) and acetic acid (60r1) and then added 37%

f or raPdehy dWa&§25p)s Rartitipegg andsepatasad thpJayes @ind subspayeatly vsshest | de (458ny,

2eq). Th ' ' J : ight. Th
ot day t noth WA R bR S R GishES SETRRITIE R S0 i onal
37% f or mal drfedceenmaghdidm sulfe @lrevaisconterrmtednsid phmped. cPafialionds Stirred

at roomtenperature for one nore day. On the second day, the reaction was
conpl et e by T¢PEERU VG HRA Layer Chragmatography shuegwith AP % ety agetate ins odi um

bi car bonat %&mga}e%g%emrgg&%ggt e FRe ﬁgg@ﬁ_ﬁﬁ?ﬁé%ﬁg and washed

wi th nore saturat®ed so rbonate X150 ntly basic. 10
- Finall0y wasB2nmghwahtaken np {rildthlordmetisad (Shé.) aidthen addedyld HESn dri ed over

e Sk e s s o b S i 21 o5
ot i T e ihe 3664 ad OTEAGES: AMOIARRLRAAES:, Bl HgR® @ o2

vacuum at 56°C for 24 hours to give the title compound (60mg, (M+H)*=460) as

an off-white powder.
15

tetrahydro-pyran-4-viamino)-8H-pvrido[2.3-d]pyrimidin-7-one:

Step A: Preparation of 2-Benzylsulfanyl-6-(2,4-difluoro-phenoxy)-
20 8-N,N-dimethylamino-8H-pyrido[2,3-d]pyrimidin-7-one:

F F

N\\o Q

/ -

o~
N

o Sole




'solid (727ny,

12 August 2005

.15 Step B: Preparation of 2-Benzylsulfinyl-6-(2,4-difl uoro phenoxy) -
8- N, N- di n®{:pydegatdyo- 8H pyrido [2,3-d] pyrim din-7-one: lﬁgr/%ﬁbg/oﬂb%“ de
(725mg, 1.65mml) in THE (30O1L) at OCwith stirring was a ropwi se a
sol ution of oxone (1.018, 1leq) in water (20nL). After addition was
conplete, the resulting mxture was stirred fromOC to room tenperature
for 6 hours. Then added ethyl acetate (18Pm ) and washed with 12 August
2005 WD 02/ 064594 PCT/ EP02/ 01106 128 5 10 water (3X50ni) followed by brine
(1X50m). The organic layer was dried over nmagnesium sul fate filtered,
concent r at ednﬁr% RIB%GIHdE‘i‘I gg,\@séﬁﬁog%sr ugqu ?ﬁﬁ‘&l white

H) +- =45 = 80.5-89.9C). Step C. Preparation of
6-(2,4-Difl umus: qsirbﬁﬁ@maadmemad@ndﬂ%uﬁdrmﬂdwby@((qi(&mmqbfqﬂywad 4

b, 675l ) AR e R A (B, 268 rgne S B R ST wer e
m xed toget hgsm asberfaicNenlic lﬁOQ‘HMﬂthéatg'thér‘e%hsfsﬁH soPE &MY @FideBy TLC, the
reacti on was conplete. Et hyI acetate m.) and water (25ml) wer e added,

“part it oned remdnagpieraddisionelidy % formatde mq)@g'm éeq)a\y@radda@ andthgashed with

Voyer over Rt Bt il ReoterPs SR Thge v S heesbigt.  0Gi Ve

the crude pmoﬁmﬁcﬁm}&aﬂy Ti.Catdded biyiyPicepits @00dE.) hhd Bathsayear
Chr omat ogr apq\; el uti ng with 70% et hyl acetate in hexanes affor ded the
product as sediemmicsebonate{dS(midmng) partitipuedr Themsaparisibe layresind p

s added. ﬁlﬁ%‘ﬁd@%ﬁ% b ) 50 o i 0 51

sol velt was Finallpwashed with brine(1X150mL.) and the organic layer was dried over
magnesium sulfate, filtered, concentrated and pumped to give crude preduct
(1.93g). Purification by Flash Column Chromatography on silica gel eluting with
15% ethyl acetate in hexanes afforded the desired product as a foamy off-white
solid (740mg, (M+H)"=441, m.p.= 63.0-66.0°C).

15
Step B: Preparation of 2-Benzylsulfinyl-6-(2,4-difluoro-phenoxy)-
8-N,N-dimethylamino-8H-pyrido[2,3-d]pyrimidin-7-one:
F
F
F
5 F
LK — . 0L
SO S
PN
20

To the sulfide (725mg, 1.65mmol) in THF (30mL) at 0°C with -
stirring was added dropwise a solution of oxone (1.01g, leq) in water (20mL).
 After addition was complete, the resulting mixture was stirred from 0°C to room

temperature for 6 hours. Then added ethyl acetate (100ml) and washed with
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under reduced pressure at 50C. Dried under high vacuum at 56C for 24 hours
to give tig ddidsiyconpound as an of f-white powder (195ny, %ﬁ% é , mp.=
126.4-131.0C). 25 12 August 2005 WO 02/ 064594 PCTI EP02/ 0110 3 enzyl
ester Step A: Preparation of (2,4-Difluoro phenyl)-carbamc acid C F The
2,4 difluoro aniline (5.06 m, 49.6mvle) put into a solution of 10% NaCH
(76 mM). Cooled in an ice bath and addet2®enzyl chlorofonnate (7.85 m,
55rmmol e). After stirring for for 2 hours the product was filtered, stirred
10 with hexane, dried. Yield 9.4 g Step B: Preparation of

[ Benzy! oxycaa@pwtscﬁ&ﬂfoﬁbawef BriRKANAOIL )2 TR Bheticlalér Ak dicllRlly ! ester O
H Nfl" O 15 Exa 3: Preparation of :
6-(2,4Di f1 umagmqshlenytum fdteredl; ¢ahchydatekandipuimped the give the desired

di met hyl - I am rret h -8H— oF i m di o) F The CBZ
pr ot ect ed a WR‘WQ ‘gé&m’s@[ﬁ%&%ﬂ%ﬁ ﬂﬁ_%gg J;])%rrrol i di none
(NMP) and cooled in an |ce bath to 0" To this solution was added sodium
hydride (1.3 g 60% oil dispersion, 32.Smple), this was stirred at for 30

m nut &s. To this sol ubiepn Gas Brdgediivet hgf Wr-GhvbdiBia @héd®)-8iIN,N31 nmol e) ,
20 this so ﬁ @n was Vefﬁ Pé@g@gggmtgmtrng?g}ftpyn})d%[?&ty]peyra”rz\z m_}l rred for 12

o

O=

10
| The sulfoxide (308mg, 0.675mmol), 4-amino tetrahydropyran (205mg, 3eq) and
NMP (0.3mL) were mixed together and heated at 80°C with stirring for
30minutes. By TL.C, the reaction was complete. Ethyl acetate (35mL) and water
(25ml) were added, partitioned and separated the layers. The organic layer was
15 washed with water (2X25mL) and finally with brine (1X25mL). Dried the ethyl
| acetate layer over magnesium sulfate, filtered, concentrated and pumped to give
the crude product (571mg). Purification by Preparative Thin Layer
Chromatography eluting with 70% ethyl acetate in hexanes afforded the product
_ as the free amine (185mg). The free amine was taken up in dichloromethane
| 20 , (20mlL) and then 1M HCI in diethyl ether (1.2eq, 0.5mL) was added. The
| resulting mixture was stirred for 5 minutes and then the solvent was removed.
under reduced pressure at 50°C. Dried under high vacuum at 56°C for 24 hours
to give the title compound as an off-white powder (195mg, (M+H)"=418, m.p.=
126.4-131.0°C).
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PCT/ EPO2/ 01106 130 Added to water and extracted with ethyl acetate, washed
S tinmes Wgidevii®y, dried (iagnesiun sulfate) and evaporq;cq%ﬂogmﬁhﬁness

The product was purified by colum chromatography (80:20 hexane: et
acetate) to give the product. Yield 8.29 5 Step C. Preparation of

(2,4-D fluorophenyl)-(8-nethyl-2- nethyl sul fanyl -7-o0xo-7, 8-di hydro
pyrido[2,3-d]pyrimdin-6 yl)-carbam c d20d benzyl ester 10 To a sol ution
of the al dehyde (1.69g, 10mmole) in NWP and the CBZ protected aniline
(3.59, 10.5 mml e) was added potassium carbonate (2.0g, 14.5 mmvle) and

heated at 120, {9t 932 ?T}_Qé;bﬁ'_ﬁ%;onaﬁﬁr@(}z'ﬁﬁlﬂﬂo}‘é gﬁ&agﬁ%egzq@.h%a_é@%«uem,er ature and
added to water. ract e yI ace e and washe times with

edmet purified by col um
chromat ogr aphy (75 25 Et OAC Hexane) Yield 1. 99 (MtH) * 469 20 Step D
Preparati on of (2 4-Di fl uoraphenyl) - (8- net hyl -

et hyl sul f ony! - 7- 0x0- B adphui dicy RISy Rordlmerypcdisinfic ubid car bani ¢ aci d
benzyl ester 12 August ‘12005%"‘)(a 02/ 0 5594ﬂ Imésylﬁc CBz 131

PCT/ EB02/ 0144p@y! ester

& &7 - @ﬁ

The 2,4 difluoro aniline (5.06 ml, 49.6mmole) put into a solution
of 10% NaOH (76 ml). Cooled in an ice bath and added benzyl chloroformate
'(7.85 ml, 55mmole). After stirring for for 2 hours the product was filtered, stirred
10 with hexane, dried. Yield94 g

Step B: Preparation of [Benzyloxycarbonyi-(2,4-difluoro-phenyl)-

aming]-acetic acid methyl ester

_0._0
O
o PN
H. A N7 O
F iN O/\© — F. i /\©
F

15 - F |
‘The CBZ protected aniline (7.89 g 30 mmole) dissolved in 1-methyl-2-
pyrrolidinone ( NMP) and cooled in an ice bath to 0™ To this solution was added
sodium hydride (1.3 g 60% oil dispersion, 32.5mmole), this was stirred at for 30
' .minutes.' To this solution was added methyl bromoacetate (3.0 ml, 31 mmole),

20 this solution was allowed to warm to room temperature and stirred for 12 hours.
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To a solution of the sulfide (8.5g, I8mvole) in CHzCI2 (100m ) was added

meta chhppQ@pashenzoic acid (9.Qg -75% 39 mole), and sk'ggfﬁ%g%fﬂﬁog oom

tenperature 5 for 12 hours. The reaction solution was was a 10%
solution of NaSO3, then three timew with a 10% sol uti on of NaHCCO3, dried
(MgS™), and evaporated to dryness. The crude product was stirred with
ethyl ether (100m) for an hour, filtaged, and dried. Yield 7.9 10 N N N
ON®?--1 OH The sulfone (0.5g I mmol e) was conmbined with the

2-am no-2-nmethyl -1- 15 propanol (0.5 g, 5.5 mole) and 0.5 mM NWP, this

sol ution h . tgkey added

MeCOH (2 mmiﬁdéiﬁg%vg? 'gr?a?‘g&r%ﬁe FCd %lt@%gldac o?é’g%tsaﬁ 05;{?1?1 I tere%’ ‘?&g&gi ve the
product as (magsiuh sulfae) dnd s0appratedid-firynStsePhdproduct peaspuiified by (2, 4-Di, f
| uoro phenyl)-[2-(2--hydroxy- - . .

di met hyl - et%R m@pa@%ﬁhﬁ&%& By ehylperAIel0 $ve tHe PR Y IRIP i i di n- 6

yl J- car barg'%Gaci d benzyl ester F 510 1 2 August 2005 WD 02/ 064594

PCT/ EPO2/ 011 132 Step F. Preparation of 6-(2,4-Difluoro

pheny$ am no) - 2- (2- hydroxy-1,1 -dinethyl-ethylam no)-8-nethyl-8H

pyrido[ 2, 3-d] pyri mdin-7-ope 5 The Qtected am . pe (45Q0ngy, 0.8 mmol e)
di-ssol ved in Et OH (2@%&’1?’ @P?W?"OE%@‘@%@@HW%%"’&%% and
hygr ogenat g4 SidofS 3-BipykenidRSI58-chiBdniE g€kdt hr ough
celite, ev%é%@@?gﬁn'gsfﬁﬁrﬁ% rrg[t%e%igﬁylé’gspenggg in

bengyl ester

/'ofo o .
AN

| l
_ 5 N N N
0/© \II/ = — Nl/\\;fi “cbz
+ N~ H
F S/'\N/ N0
s} | |
E

10
To a solution of the aldehyde (1.69g, 10mmole) in NMP and the CBZ protected
aniline (3.5g, 10.5 mmole) was added potassium carbonate (2.0g, 14.5 mmole)
and heated at 120° for 12
hours. Reaction mixture cooled to room temperature and added to water.

15 Extracted with ethyl acetate and washed 5 times with water, dried (MgSO,) and
evaporated to dryness. Product purified by column chromatography (75:25
EtOAc:Hexane).

Yield 1.9g (M+H)" 469

.20 , Step D: Prepararian of (2,4-Difluoro-phenyl )-(8-methyl-2-
methylsulfonyl-7-oxo-7,8-dihydro-pyrido( 2, 3-d]pyrimidin-6-yl)-carbamic acid
benzyl ester
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.10 MeOH, and acidified with hydrochloric acid (1.OM Et20, 1 equival ent),
stirred #wapox@wiinut es, evaporated under reduced pressurepcEisshfdeW th a
m xture of Et2Q MeCH, for 2 hours, filtered to give the hydrochloride
salt. Yield 140ng MP216-217.9. M5 (MtH)+ 376. 15 Exanple 94: Preparation
of 6-[ C2A4Di fl uoro-phenyl | -nmet hyl -am nol _8-nethi 2-(tetrahydro.

pyran-.4-yl am no) - 8H pyri dof 2, 3-d1lpyri m dBh-7-one: Step A: Preparation of

[ (2,4-D fluorophenyl)-nethyl-amno]- acetic acid nmethyl ester 20 F To a

m xture of the 2,4-Difluoro-Nnethylaniline (Avacado Research Chem cal,
Heysham UK) (1.43g, 10 le) in NW and K2C3®B, was added methyl 12 August
2005 WO 02/ 064594 PCT/E /1106 133 bronpacetate (0!945 m, 10 nvnole) and

stirred at room elfor 24 hours. ture was added
to water ande rate vvlt
wer e mashed

hyl atetat /IK : Qrgani c extracts
drred (MgSO4) pOIOate t® give the

product as a 0|I ¢l d 2 Qg Step B: Prepamatlon f

6-[(2,4-Difl uoraphenyl) nmet hyl - am no] - 8- mer hyl - 2- net hyl sul f anyl -

pyrido[ 2, 3-d] pyrimdin-7-one 0 1-1~s 10 A m xture of

4- et hyl ar ni no 2et hyl t hi pél m_di ne- 5- car boxal dEhﬁJQﬁb}&gw 5 nmmole) and
the aniline 1R sphHion of fesu )dea(ﬁégmo ledi qu]@( I‘”@§? edapfta of NWVP

was heated 3 ur aled to room
t enperature anlgi)zgeélgi“'%%iai(é %]2(8% 7%?‘gwat er. é?he resu ;Agﬁ;[ m%pgre was

extraci ed \Mfdsrﬂzmom%cl‘hé XctidiOdolution, wamhshékbwuhga@%sdlmym oflHaSGy t h wat er
6X, 15 dri e MySO4) and ev rated u ce The product
resi due was F‘i‘rF?E%!’eW‘Y‘H‘ %3&%503‘5’(9“@?%%&@ H’FFEFEO‘RE§ fe"l”&j to yield the
product as gvzgtadlt to drfiless. The YA WrodM st stid with ethyl ether (100m) for

an hour, filtered, and dried. Yield 7.9g

10 Step E: Preparation of (2,4-Difluoro-phenyl)-[2-(2-hydroxy-1,1-
dimethyl-ethylamino)-8-methyl-7-oxo0-7,8-dihydro-pyrido( 2, 3-d | pyrimidin-6-yl ] -
carbamic acid benzyl ester

F

F

N
N7 Ry chz
0):]\/1 N Xy N“cbz
i
J
? /l\/

I NN N Yo

OH
The sulfone (0.5g 1 mmole) was combined with the 2-amino-2-methyl-1-

15 ~ propanol (0.5 g, 5.5 mmole) and 0.5 ml NMP, this solution was heated at 80° for
1 hour. Cooled to room'temperaulre, added MeOH (2 ml) and water (4 ml),
stirred for one hour, filtered to give the product as a solid. Yield 450mg, (M+H)*
510
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Step C. Preparation of 6-[(2,4-D fluorophenyl)-nethyl-amno]-8- 20

met hyl - 2-vwey dylss9h f onyl - 8H pyrido[ 2, 3-d] pyri m di n-7-one 13AvErslk19605 WO
02/ 064594 PCTI EP02/ 01106 134 The sulfide (1.0g, 2.8 mml e)was disolved in
25 m of dichloronmethane, to this solution was added 3-chl oroperbenzoic
acid (77% 1.4g, 6.2 mmole). This solution was stirred at roomtenperature
for 6 hours, then washed with an aqueold2 sodiumsulfite solution (2X, 10
m’) and with a saturated solution of 5 sodium bicarbonate (3X, 10 m). The
organic solution then dried (MgSO), and evaporated to a solid residue.
This residue was stirred with ether (25 m), filtered and dried to give
the sulfone as a solid. Yield 870 M5 (MtH) .} 381 Step D Preparation of

6-[(2,4-D fluoro-phe r-ahydr o

pyr an- 4-yl am no) - 8H pwy%ggg?%%ffﬂywnqzdﬁﬁwogﬁén%y%#hfg (gf t he sul fone
(0.4 g, 1. Updiawm!k)-donghyl-aklaninop Srmadili S yyRdol23-4 py8hading -k ol e) and
0.3 mM of NWP heated at 80 for 1 hour. Cooled to room tenperature, added

1.0mM MeOH and 2.0 ml of water, stirred at room tenperature for 1 hour,
and filtered, washed with vvathBzand dried, to give the produyct as a solid.

The product was suspended in I\{EO-|| and made aci dic W|th hyd ochtoric acid

(1. OMEt 20 | equi vaI d for an hour
was evaporat ed, jes red w e ]of E
hour, filte &\%VJ@}X,% ga h (gm ' ]
MP197- 198. 5 M5 (MHy 402 12| August 2005 WD 02/ 064594 135 HCT/ EP02/01106 Exam
| e 955 Preparation of 6- 2,4-Difluoro henox -8-eth i-2-tetra- dro-2H
pyr an- 4-yl am no) yyri dol 2. 3-dl pyrimdin-7(8H)-one: Step A: Preparation of
et hyl 4-ethyl am no-2-net hyl - ) ) .

he CBZ protected amine (450mg, 0.8 mmole) dissolved in EtOH (20 ml} to this

added 5% Pd/carbon (50mg) and hygrogenated at atmospheric pressure. After 12

_ hours filtered through celite, evaporated to dryness. This material suspended in
10 - MeOH, and acidified with hydrochloric acid (1.0M/Et,0, 1 equivalent), stirred

for 20 minutes, evaporated under reduced pressure, stirred with a mixture of

Et,0/MeOH, for 2 hours, filtered to give the hydrochloride salt. Yield 140mg
MP216-217.9°. MS (M+H)" 376.

15

2-(tetrahydro-pyran-4-ylamino)-8H-pyrido[2.3-d]pyrimidin-7-one:

Step A: Preparation of [(2,4-Difluoro-phenyl)-methyl-aminoj-
acetic acid methyl ester
O
E F 0]
—- .
' F

20 F

To a mixture of the 2,4-Difluoro-N-methylaniline {Avacado Research Chemical,
Heysham UK) (1.43g, 10 mmole) in NMP, and K>COs, was added methyl
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t hi opyri m di ne-5-carboxylate 5 To a solution of 25g (107 nmol e) et hyl
4- chl or o- @0 ®odydel hi 0-5- pyriminecarboxylate in 250 m ofpc@igodhiigs of ur an
was added 47 ml (337 mmole) and 43 m of 70% et hyl am ne solution (668
mmol e). The mixture was stirred at 10 roomtenperature for 4 hours.
Evaporated to dryness, this material dissolve in a mxture of ethyl
acetate / water, washed twice with 10% N8HCO3 sol ution, dried (MgSH),
evaporated to dryness to give the product as a solid. Yield 24.18 Step 13:
Preparati on 4-ethyl am no-2-nethylthiopyrimdine-5 15 net hanol A sol ution of
t he et hyl ] t - kol rg% X
100nmol e) ﬁ?ﬁ%%y gﬁ?ﬁ’n@%kﬂia?a\%\%@ég%g%ti n anﬁ%e?g('%ﬁ? %&fo 0. To
this 20 sol The ractvemsnixasre fwas laddesididerhtér andekiragied with athybaastata@Xour |ithi um

al um num hydride (4.3g, 1 |3mmuole), e hour after dit.ion is conplete
Gmter o sl S he bR cATICREe Whd B S0 e dard REROp R 1 1By

t hen an addé\]i'%%dt&%id@thé—ﬁroﬁﬁ&%%&ﬁ% WD 02/ 064594 PCTI EP02101106 136 of
wat er added, Stirred"for 1 hour. The resulting suspension was filtered, the

filtes resYibld 2Mizsshed twice with 100 Ml of tetrahydrfuran. This solution

was evaporated under_reduced press . esidue stir ] 150 m
E20, filtered, dricer % F%P“?‘é‘FOI‘g"?@t(%g}%ﬂ“ﬁWé%%ﬁi‘?? ﬁﬁ}g%”%(;ﬁ 8-

4- et hyl am ngz2+ IRRMISHDH; -daeaxae-dedyde 10 To a sol ution of
4- et hyl am %e%yﬁrr%%%ﬁyﬁaf opyr%Hr?jg?%tg?’g-ﬁg%hanol (19.1g, , 96 rnnole) in

1000m of dichl oronet hane was 9g of manganese di oxide., The
resul ting suspengj onywas stigred fofy 20 hours, filteredthrm‘lph ¢elite. The
resi due was-Wagtie wce wit Ryl "of di chl or onet haytex conrbiwed
filtrate and wash wad evapordt ed under>T educed Jbr essurk td gile the
product as a §° N li' o F
0
10 A mixture of 4-methylamino-2methylthipyrimidine-5-carboxaldehyde (315 mg, 5

mmole) and the aniline (1.1g, 5.1mmole) and K>COs (1.5g, 10.8 mmole)in 10ml
of NMP was heated at 120°. After 12 hours the reaction mixture was cooled to
room temperature and added to 100 ml of water. The resultant mixture was
_ extracted with EtOAc, (3X, 100 ml), and the organic layer was with water 6X,
15 dried (MgSOy) and evaporated under reduced presure. The product residue was
stirred with ether (50 ml) for 1 hor, filtered to yield the product as a solid. Yield
1.67¢ MS (M+H)" 349

Step C: Preparation of 6-[(2,4-Difluoro-phenyl)-methyl-amino]-8-
20 . methyl-2-methylsulfonyl-8H-pyrido|2,3-d[pyrimidin-7-one

| L] L
COO0, gy
i
o
Y N0 F \E)\N/T o F

1l
o
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15 solid. Yield 12.8g Step D. Preparation of :

6- (2, 4- did rfsalpenoxy) - 8- et hyl - 2- PCT/EP02/01106
met hyl tﬁ?‘{) p?/’hﬁggo! 2,3-dj pyrimdin-7(8H)-one 20 12 August 2005 WO 02/ 06459-1

PCT/ EP0O2/ 01106 137 To a m xture of

4- et hyl am no- 2- net hyl t hi opyri m di ne-5-car boxal ehyde (5.0g, 25.5 nmole) and
t he phenoxy acetate (6.0g, 29.7 mmole) jgp 50 M of NMP was added K2C03
(6.0g, 43.4 rnnole) and heated at 120. After 2 hours an additional 1.5g of
the ester was added and heated an additional 2 hours. At this tinme and 5

addi ti onal gbg?@ﬁﬂg gb‘gg %ﬁﬁoi@ﬁgs isH el 958 s dﬁﬁg‘?&n&tﬂaﬁa% figaction,

after an 1 on reactton was cooled to roomt enperat ure.

The reacti eslutith wasiadieddschivtdpabémzoiatoid (173009, 62mdmeld)r Ted for 2 hours.
Filtered, and washed, with ethyl ether gri ed Yield 8.7g M 122-127.9 M5
(M+H) + 350salptien was stirred,at seam emperainregor © haus, then, asisd A 8- et hyl - 2-
(et hyl sul 1 z reo’d dipRary G&vi deéfde (8.79, 24.9
nmol e) vvas%&%%‘%‘q?[ﬁ%ﬁ%ﬂr@ﬁo@%?gﬁ%r one%tﬁg%gégarﬁ%a%%@?hl or oper benzoi ¢
-aci d § 77% $ddimg bichrbomatea(BXWE mi)d (e ordaméc sulmianrtbevdred Mg$@odangt r oom

~tenperature for 8 hours, then shed with sodi,um.sul fi |yt i o (2X, 75
m) foll omé&ﬁpﬁya‘%damsgﬁéae%‘gﬁeﬁﬁé SR A i °r((%§“ﬁggﬂi?ﬁdn The 20
organi C SObL i 1835 ' 20¥)e1a 800 12NN ARH), 3Be resul tant solid
was ' sti r?%%&\%ith etit@?@t}gl%&{de%gﬁgsyg aned filtéred to yield the sulfone as a

white solid. Yield 6.9g MP 128-129.1 M5 (M+H)+ 381 12 August 2005 WO
02/ 064594 PCT/ EP02/ 01106

Step D: Preparation of 6-1( 2,4-Diﬂuora-phenyl )-methyl-amino]-8-
10 methyl-2-(tetrahydro-pyran-4-ylamino)-8H-pyrido[2,3-d]pyrimidin-7-one

| F [- ¥
L0, — QLI
\TSE/I\N/ :Iu 0 F NJ\N/ rlq 0 F
0

A mixture of the sulfone (0.4 g, 1.05 mmole) and 4-amino-tetrahydropyran

15 (0.35g, 3.47 mmole) and 0.3 ml of NMP heated at 80° for 1 hour. Cooled to room
temperature, added 1.0 ml MeOH, and 2.0 ml of water, stirred at room
temperature for 1 hour, and filtered, washed with water and dried, to give the
product as a solid. The product was suspended in MeOH, and made acidic with
hydrochloric acid (1.0M/Et;0 1 equivalent) and stirred for an hour. The organic

20 solvent was evaporated, the residue was stirred with a mixture of MeOH/Et;O for
an hour, filtered to give the product as a hydrochloride salt. Yield 0.358g
MP197-198.5° MS (M+H)"* 402
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138 Step F. Preparation of 6-(2,4-difluorophenoxy)-8-ethyl -
(t et rahydweodldssays an- 4-yl am no) pyri do[ 2, 3-d] pyri m di n- 7( 8ecrope2d166 m xt ur e
of the sulfone (6.08,15.7 mole) and 4-am no-tetrahyropyran (5.0g, 49.5
mmole) and 6.0 mM of NWMP was heated at 80. After 1 hour cooled to room
tenperature, added 12nml of MeCH, and 24ml of water, stirred for 1 hour. The
suspension was filtered, washed with wal# and dried. The solid residue was
suspended in McOH (60 m ) and hydrochloric acid was added (1.OM/ Et20 1 10
equivalent), the mxture was stirred for 1 hour and evaporated. The solid
resi due Wwagxghi i ofZH-t er ed,

washed withg et {}laz;a' doﬁgg_dﬂ, 89. 1-205.9 M5 (MrH)} 403 15
Exanpl e 96: arat 1 on oT - 2 4-difTuoro henox -8-eth |-2- 3-h drox -
tetrah dro- n-4- Iam répaflonbl: -lzle%ll&}ﬁﬁo_ﬁm@, xture of the

- " sul fone (see exanpl e rega(r)atjfgo’rl}’ y g, @31 mol ) and

trans- 4- am ﬂﬁe@nMdineeﬁyaﬁrbduy&iwdropyran (0 23g 1. 97mm| ) (see follow ng
ref for preparation: (a) Marqui s, Robert Wet al J. Med. Chem (2001),
44(5), 725-736. (b) Gribble,sAndrew D et al $PCT Tut. Appl. (1998), 74 1 2
August 2005 WD 02/:064594 13 . (c) Nbchﬁ V. Bet al Zzh. Org. Khim
(1971), 7(4), 825-8). in 2"1rrL f 1-—met hyl}- 2-pyrrolidi none was heated at

100 C for 12h.. The reacti ure was Rd~et hyl acetate (15 nlL) was
added and the or gani ¢ sol uti pn was washed water (3X, 15 nL), brine
and then dried (MyjSO4). Ev§ oraft ron of th&°5%olvent under reduced pressure
and col um chr omat ogr aphy (CHZC12/ net hanol - 97/ 3) afforded 120ngy of
product (npt. 174.9-176.3 C, M5 (M+tH) = 419) Examle 97: Pre oration of 6-

2 . 5' f 'muglf 2o %ng%n oP25g3(1070mMble) btk 4@hIG6.DhetBythibi nO - 8-meth 1-8H do
pynmnnecarboxylate in 250 ml of tetrahydrofuran was added 47 ml (337 mmole)
and 43 ml of 70% ethylamine solution (668 mmole). The mixture was stirred at
10 room temperature for 4 hours. Evaporated to dryness, this material dissolve in a

mixture of ethyl acetate / water, washed twice with 10% NaHCO; solution, dried
(MgSQy), evaporated to dryness to give the product as a solid. Yield 24.1g

Step B: Preparation 4-ethylamino-2-methylthiopyrimidine-5-

15 meihanol

0 o/\ O0—H

- A solution of the ethyl 4-ethylamino-2-methylthio-pyrimidinecarboxylate (24.1g,
100mmole) in tetrahydrofuran (250 ml) was cooled in an ice bath to 0°. To this
20 solution was carefully added I small portions over an hour lithium aluminum
| hydride (4.3g, 113mmole), one hour after addition is complete water is slowly

added (4.3 ml), then a solution of NaOH (4.3 ml, 15%), then an additional 13 ml
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PCT/ EPO2/ 01106 Step A" Preparation of 4-Hydroxy-4-nethyl pentan-2-one oxine
A mixtur egof paficisgr oxy- 4- met hyl - 2- pent anone (10. Qg, 85.7 rpyaimEpo2ens 15
. hydr oxyl am ne hydrochloride (22.17 g, 343 mmole) in 90 ml of water was
stirred vigorously at roomtenperature. To this solution was added slowy
over a period of an hour solid sodium bi carbonate (26.8g, 343 mmol e).
After 3 hours the reaction m xture wasl¥xtracted with ethyl acetate (3X
100m ), dried (MgSO4) and evaporated under reduced pressure, to give the
product as an oil. Yield .20 11.2g Step B: Preparation of 4-Am no-2-nethyl
pent an- 2- ol A t ke kioh @2k GlikRAa, thedilexi ne
(11.2g, 85 ?ﬁ#ﬁ%ﬁ Ma Stl%%go %&&%ﬁﬁ?ﬁ?&ﬁl of u(Ea’ hanol, to this was added a
slurry of ZQBﬁu@fwaﬁ%tRmmylﬂNﬂmmﬂbﬁmhydrﬁnw pThis 6PBOBWRRr 1 hydr ogenat or

at 50 psi. After 6 hours the reacti ] celite,
and evapor a@‘@ﬂotaéﬁdg}lﬂﬂér ﬁﬁ‘@ceélrﬁrﬁ%m?s%g?ﬁméﬂt“e S%T\A?%né léb ?’g%ég[ %g ’
Preparatl onfhg?‘{) fz fo R fl uoro phenoxy)-2-(3- hydroxy-

3dnethy uty am noJ - 8- net hyl - 8H pyrido[ 2, 3-d] pyri m din-7-one 0 11 /~

—~' 5 r~N FNNO
Step C: Preparation of 4-ethylamino-2-methylthiopyrimidine-5-

carboxaldehyde
g L
wi\N N™ SN
- I
O—H H™ 0

10  To a solution of 4-ethylamino-2-methylthiopyrimidine-5-methanol (19.1g,,96
| mmole) in 1000ml of dichloromethane was added 87g of manganese dioxide.
The resulting suspension was stirred for 20 hou:é, filtered through celite. The
fesiduc was washed twice with 100m! of dichloromethane, the combined filtrate

and washings was evaporated under reduced pressure to give the product as a

15 = solid. Yield 12.8g

Step D: Preparation of 6-(2,4-difluorophenoxy )-8-ethyl-2-

methylthio)pyrido[2,3-d]pyrimidin-7(8H)-one
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0O $11 1 H OA mxture of the sulfone (1.0g, 2.7 mmole), the
4- am no- 2y esessg2net hyl 10 pent ane (1 0g, 8.5 mmol e) amtrEf2whioef NVP
heated at 800 for 2 hours. The reaction m xture was cool ed, and added to
water, extracted with ethyl acetate (3X, 75 m), washed vvlth wat er (6X, 75
m), dried (MgJSX), and evaporated. The residue was purified by colum
chromat ography (Si @2, CH2A 2/ MeOH 95/5)370 give the pure product. The
resi due was suspended in MeOH and 15 acidified with hydrochloric acid
(Et20/HCI, 1.OM i equivalent), stirred for 30 mnutes, then evaporated.

The resi due gd:&%?ﬁi—e 1 i L6y RhioBP MR- S-c 2bbflehyide (5. 0g hour
filtered an r|e oglv t he product as"a white solid. Yield 818 ng MP

158. 9- 1610, 2545 rizhibld) 4hdiB phencBy atetated®ilsg2?- EMW@SBMM%d resol vi ng

he 10 o G L0 3 Bty o d T B it S0
8H-pyrido[ 2 1%0?9%5 ésmr%g 5&?&[‘.ﬁd(§n@§t§9 an (addmonal 2 hours. At thls time and

6-(2,4-Difl uor enoxy R), 3-di net hyl - butyl am no) 8- et hyl -
‘25 8Hspyr i dadditiGnal ]l Peraf nheckster Zuh2 OUJEQzOngwss adied & hereplionafigran

PCT/ EP02/ 01106 1 98: P f 642 f -8-meth
|-2- 3-h drﬁq@‘“?@iggﬁuﬁr‘kﬁgﬁé‘ﬁ‘b‘m ‘{’a}? ﬂetfftgg' %?@W%{ ﬂ;,@gég%gﬁgnoi m x'[rﬁre
of sul fone ﬁnithJ\Qasgaddgd?o wm%(m@ﬂﬂb Aridasiired @D WS- Fijteted)xand washed

tetrahydropyran (0.33g, 2.85mpl) (see following ref for preparation: (a)
Mar qui s, RoWahtethadeﬂlealdn&d Med. Chem (2001), 44(5), 725-736. (b) Gibble,

Andrew D et t "/ p. (c) Mochalin, V. B et at Zh.
Org. 10 Khi H@atlﬁﬁgglw I?(ZAW%ZW)'H% é’op - met hyl - 2- pyrrol i di none was
heat el(a at
Step E: Preparation of 6-(2,4-difluorophenoxy)-8-ethyl-2-
(methylsulfonyl)pyrido[2,3-d]pyrimidin-7(8H)-one

SEN0, — g0,

“The sulfide (8.7g, 24.9 mmole) was dissolved in 100 ml of dichioromethane and

3-chloroperbenzoic acid (77% 11.5g 50 mmole) was added. The mixture was

15

-stirred at room temperature for 8 bours, then washed with sodium sulfite solution
(2X, 75 ml) followed by saturated agueous sodium bicarbonate (3X, 75 ml). The
20 organic solution was then dried (MgSOy) and evaporated. The resultant solid was
:  stirred with ether for 1 hour, and filtered to yield the sulfone as a white solid.
* Yield 6.9g MP 128-129.1° MS (M-+H)" 381
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100 C for 12h. The reaction m xture was cool ed, ethyl acetate (20 nlL) was

added. T%%Oi@ 4C solution was then washed with water (3pgrmBfoaliosand
E

dried- vaporati on of the solvent and thin |ayer chronatography
(CH2C12/ Et OAc - 9515) afforded 0.25 g of the product. Addition of
hydrochloric 15 acid (1. OM Et20, 1.2 equival ents) gave the salt which was
filtered and dried to give 185ng of dé&88red product (npt. 226.4-227.7 C,
M& (MrH) = 405) Examle 99: Pre aration of 6- 2-fluoro henox -2- 5-h drox
azol -3- mnol-8-nmet hylnyridof2,3-di2yrimdin-7 8 -one 20 12 August 2005 WO

02/064594 142 PCT/ EP%%{;Opyra ﬁra%%%ligzgfda%ﬂrb%ﬁ&o %) el 0. 142

nmol ), 3- am no- 5- hydr ox nmol) in 1.0 M DWW was
heat ed to GRrfahfdro-22-phaunctylamino Jgilofd 3@ aponidn-é(fthtonehe sol vents yi el ded
a residue which was purified via chromatography (Supel co Supel cl eanTM
LC-Si SPE tube, 6 nL h g -CH2C12 to 4% 5 MOH CH2C12 and MSIHPLC- (0.00 13
g, mass spec. Mr1=369) ExamJe 100: :)reparation of 6- L241 uor o henox - 2-

din-2- |- meth | amno 8- met'thI nyr|d0|2 3- ATY mlxnl L -oune 0 CH3 N H
NNO CH3 Am Qy e2(0059, . nﬁtl
4- (ami nomet hyd Yjpyr [di n§, (9 g, Rye ed Lo
65 C for 18 R oMed peactlon mxture Was Nluth th 2 each
H20 and Et OAdl and pajtitioned 15 between the two phases e Et CAc was
filtered through a-plug of 0.5 g of MSM, evaporated and purified via
Supel SC © Supel G tﬁ%nc;'rfl\tglel'scdlgmc %D Igplelhm%kr)mand 4-amino-tetrahyropyran (5.0g,

49.5 mmole) and 6.0 ml of NMP was heated at 80°. After 1 hour cooled to room

temperature, added 12ml of MeOH, and 24ml of water, stirred for 1 hour. The

suspension was filtered, washed with water and dried. The solid residue was

suspended in MeOH (60 ml) and hydrochloric acid was added (1.0M / EnO1

10 equivalent), the mixture was stirred for 1 hour and evaporated. The solid residue
was stirre with 2 mixture of MeOH/Et,O for one hour, filtered, washed with
ether, and dried.

Yield 5.9g MP199.1-205.9° MS (M+H)" 403

15 Example 96: Preparation of 6-(2.4-difluorophenoxy)-8-ethyl-2-(3-hydroxy-
tetrahydro- n-4-viaminoipyrido]2.3-d}pvrimidin-7(8H}-one:

A mixture of the sulfone (see example 95 for preparation) (0.50 g,
20 1.31 mmol) and trans-4-amino-3-hydroxy-tetrahydropyran (0.23g, 1.97mmol)
(see following ref for preparation: (a) Marquis, Robert W ez al J. Med. Chem.

(2001), 44(5), 725-736. (b) Gribble, Andrew D ez al PCT Int. Appl. (1998), 74
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(1g) (CH2C12 to 2% McOHI CH2C12) and MSI HPLC (0.0068 g, mass spec. M+ 1
--378). 12 Auqust 2005 WD 02/064594 143 PCTI EP02/ 01106 EXgiprhodfios
Preparati WR®BM424 1 5. Dineth 1-1H azol-4 1 meth | anminol 6- 2-fluoro
henax -8-neth 1 -do 2-3-dl mdin-7 8 -one

(1,5-Di nethyl -1 Hpyrazol -4-yl)nmethylamtie HO H20 (0.031,-,,0.172 mmol)
was treated with 0.0172 ml 1M KOH MeOH angl evaporated. The am ne was m xed
wi'th sulfone 2 (0.05 g, 0.142 mmol) in ImM DWVF at 65 C for 18 hours. The
cool ed reaction mxture was diluted with 2 nL each H20 and Et CAc and 10

partitioned be n_the €8yar E v kergd hheeagh a plug
of 0.5¢g NQ’B&P%B@? \%ge%?‘t @5"‘3@5% Ellgr?g)\r??gf %%%Bgval? chromat ogr aphed
via Supelc (}ne%ﬁ??i-gg%liﬁfﬁéde(;vaﬁi heTiRE at W°(Bfaril 21.1gThe @acEpmixXgurs 95as

McOHI CH2C12) . 0.005 g, mass spec. M+ 1 = 3955 15. Exam | ewlﬁ% Prearation
of 2- "1 3 Dicueleti, dthylidcetatedll5 ;L) waseadhedand the greadicsPIEONVHIESE neth 1 do 2
3- mdin7 8 -. am ~ @k ion of th

(1, 3- Di net hytt ﬂﬂ‘ﬁ%&?%ﬁ?ﬁe%@anm%de@f‘.gssoﬂ'cfvag?rguﬁ%% (8. 037 g, 0.172
20 mmmok) Wa%oivg:ﬁﬁ}xﬂﬁr i@dltu%bdq;rgsbﬁx% aﬁdchnlfGHﬁﬁmﬂdgmiPhy ¢CHpGhmethnolrhe f r eef
am ne was mxed with sulfone 2 (0.05 g, e e at 65 C for
18 hours. THi/Detfoededr EYlmg @ﬁpfﬁéﬁt&@g\l&ggé%ﬁ WIURH%WEL%W H20 and 1
.2 August 2005 WD 02/ 064594 144 PCT/ EP02/ 01106

Example 97; Preparation of 6-(2.4-Difluoro-phenoxy)-2-(3-hydroxy-1.3-
-8-methyl-8H-pyri imidin-7-one:

10
Step A: Preparation of 4-Hydroxy-4-methyl-pentan-2-one oxime

P S

A mixture of 4-hydroxy-4-methyl-2-pentanone (10.0g, 85.7 mmole) and
15 ‘hydroxylamine hydrochloride (22.17 g, 343 mmole) in 90 ml of water was stirred
' vigorously at room temperature. To this solution was added slowly over a period
of an hour solid sodium bicarbonate (26.8g, 343 mmole). After 3 hours the
reaction mixture was extracted with ethyl acetate (3X, 100ml), dried (MgSO4)

and evaporated under reduced pressure, to give the product as an oil. Yield

20 11.2¢

Step B: Preparation of 4-Amino-2-methyl-pentan-2-ol

/
H

o /Q(
H ——— ,H
| J\%(O/H Hey o
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Et OAc and partitioned between the two phases. The organi c phase was
filtered through a plug of 0.5 g MJSO4 and evaporated. T {10610
m xture vWA® Oz@ﬁ%&'mt ogr aphed vi a Supel co Supel cl eanTm LC %?Téyﬁ?é”?ube 6 nL
(1g) (CH2C2 to 2% McOH CH2Cl 2). (0.0266g mass spec. M+ 1 = 395)
‘Examml e103: Pre aration of 6- 2-fluoro henox 3-nethyl-isoxazol-5 -2 1 neth
1 amno -8-neth 1 do 2 3- mdin-7 S -omgh0 :
- (3-Met hyl -i soxazol -5-yl ) et hyl arnine HCl (0.026 g, 0.172 mmol ) was treated
with 0.0172 m 1M KOH MeOH and evaporated. The free amine was mxed wth
sul fone 2 (0.05

, 0,142 pmol ) in | . wes. The
cool ed reaCThQ)Wi%“f)&tl L2 %a@m(?&q)ﬂ%@%ﬁﬂ%’?ﬁﬁ?@a%@@%%hﬁam% OAc and 15
partiti Onedﬁéjq%g\é%ﬁ[}%mmmbmﬁe%Mekm, amispue vaeor Bared and t he
Xt ure

resul ting s chromat ographed vi a_Supel co Su%ﬁécl Q)EM':LC' Si SPE
tube 6 L hykidgenate2 @ 20 psi. AdtekdbemSIOrER N HIRFS IS §ed§[§"ecf’ M+ 1 =
382) Examle 104: 2- 1- déox .et H@' Cngiuoiﬁ 1.k %ﬁﬂ@,@c‘G‘ 2-meth |l benz 1 -8
20 meth 1 deelie,3ndeyIRpraee 2V HIE BN Gl 255 02/ 064594

PCT/ ER02/ 01106 145 A B}'egt(,t!r}‘}eﬁ&mﬁb% 5_m&4.mﬁzpaquzehm§-i2rﬁ3r@drqxéfshi on to
sul fone 8) (0.05 g, 0.146 mmol), gl-am' ,no%flgqt\yexglzi m{ajtggnol (0.038 g,
0.291 ol ) 1j3ndimethylChi@yBunirne)-8-metyE8HRYrgel f (P The cool ed

reaction m xture was evaporated, followed by addition of 1nL MeOH The
resulting precipitate was collected and purified via Supel co Supel cl eanTM
LC-Si SPE tube, 6 nL (1g) (GH2C1l2 to 4% MOH CH2Cl12) and MS/ HPL

g, mass spec. M+ 1= _393h. amle 105: 2- 11 - dro .o t.l
-am no -6- 2-netR nt=Yy"8- IpBLLdon;S-Wn- (8T-on RS" - N
-N" -0 B NT N o F
i
H

S W o F H~0o

]
1 |

A mixture of the sulfone (1.0g, 2.7 mmole), the 4-amino-2-hydroxy-2methyl

10 pentane (1.0g, 8.5 mmole) and 1.0 ml of NMP heated at 80° for 2 hours. The
reaction mixture was cooled, and added to water, extracted with ethyl acetate
(3X, 75 ml), washed with water (6X, 75 ml), dried (MgS0y), and evaporated.
The residue was purified by column chromatography (Si0z, CH2Cl/MeOH-
'95/5) to give the pure product. The residue was suspended in MeOH and

15 acidified with hydrochloric acid (Et;0/HC], 1.0M, 1 equivalent), stirred for 30
minutes, then evaporated. The residuc was stirred in a mixture of methanol/ ether

for 1 hour, filtered and dried to give the product as a white solid. Yield 818 mg
MP 158.9-161°, Ms (M+H)" 405

20 By following the above procedure and resolving the amino alcohol in step B prior
to use in step C may also be prepared:
6—(2,4-Diﬂuoro-phenoxy)-Z-(B—hydroxy—1 (S},3-dimethyl-butylamino)—S—mcthyl-
8H-pyrido(2,3-d]pyrimidin-7-one, and |
6-(2,4-Diﬂuoro—phenoxy)—2—(3-hyd.roxy-1(R),3-dimcthy1—butylamino)-S-mcthyl-

.25 8H-pyrido[2,3-d]pyrimidin-7-one.
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CH3 A m xture of sulfone (prepared in simlar fashion to sulfone 8) (0.05

g, 0.146 nmol), (1-aninocycl opentyl)methanol (0.033 g, 0 nog N 2
CHC13 was wheab@ds4 o 65 C for 18 hours. The cool ed reactlon mx ure was
evaporated, 15 followed by addition of 1nL MeOH The resulting precipitate
was collected and purified via Supelco Supel cl eanTM LC-Si SPE tube, 6 niL
(1g) (CH2Cl12 to 4% MeOH CH2Cl 2) and 4fLC (0.0155 g, nmass spec. M+ 1=
379). Exanpl e 106: 6-Benzvl-2-1 [1-(hvdr xyrret hyl 20 nethl rido 2 3-
fmdin-7 8 -one Nl 11 NN O MO®2S CH3 C cloventvl | am no 12 August 2005 WO

02/ 064594 PCT/ EP02/01106 146 A m xture of sul fon pLep. dl HIQ) imlar
fashi on to spkimple pEORhEN@XY)=h3 ) met hanol
(0.033 g, 0. 2%hn yri in@)pi@d dolda EERGE R/ for 18 hours.

0°g o

Anot her 0.02 (1-am nocycl opentyl)rret hanol was added and the m xture
heated at 650 C for 18 hours. The cooled reaction 5 m xture

as evapor at ed,

foll owed by addition of 1nmL MeCH. fThe resul ti ng ecti 4@ was col | ected
and purified via Supe paRIM LC-Si SPEYt ub | (CH2C12 to
1% McOH CH2C12) and . g, Fa3s5 S ,1, Exanpl e
107: N 6- 2 4- - |a17ox-4a78|8a-

t et rahydr o- ner'azﬁOZ 30pI Timdin-2- 1 -Ntetr #8- aftty- yl)-acetam de 15 A
m xture of 6-(2, 4- dlfluorocﬂfvenoxy) 8- et hyl -P- (tjet rahydr o- 2H pyr an- 4-

8)

" A mixture of sulfone 5 (0.70 g, 1.4 mmol) and trans-4-amino-3-hydroxy-
tetrahydropyran (0.33g, 2.85mmol) (see following ref for preparation: (a)
Marquis, Robert W ez al J. Med. Chem. (2001), 44(5), 725-736. (b) Gribble,
Andrew D ez al PCT Int. Appl. (1998), 74 pp- (¢) Mochalin, V. B et al Zh. Org.

10 Khim. (1971), 7(4), 825-8). in 2 mL of 1-methyl-2-pyrrolidinone was heated at
100 °C for 12h. The reaction mixture was cooled, ethyl acetate (20 mL) was
added. The organic solution was then washed with water (3X, 30 mL) and dried
(MgSO.). Evaporation of the solvent and thin layer chromatography
(CH,Cl/EtOAc - 95/5) afforded 0.25 g of the product. Addition of hydrochloric

15 acid (1.OM/Et;0, 1.2 equivalents) gave the salt which was filtered and dried to
give 185mg of desired product (mpt. 926.4-227.7 ° C, MS (M+H) = 405)

Example 99: _Preparation of 6-(2-fluorophenoxy)-2-[(5-hydrox az70}-3+

ylamino] _8-methylpyrido{2.3-dlpyrimidin-7(8H)-one

/CTI 7@ — i ,lfl/\I\@

H, Hy

20

MeQO,S
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yl am no) pyri do[ 2, 3-dl pyri m di n-7(8H) -one (Exanple 23) (1.0 g, 2.57 mol),
N, N- di i sopropyl ethylam ne (0.498 g, 0.67 nL, 3.86 mvl) i mlﬁglhydrl de
(1.42 g, woOR/OM59413.9 mol ) was heated to 123-127 C for ours.
vol atiles were evaporated at 60 C to provide a thick residue WhICh was 20
dissolved in 4 nL of acetone at 67-70 C. To the resulting solution was
added 5 nL of hexane maintaining a terr?ﬁature of 53-55 C. This m xture
was allowed to cool to anbient tenperature over 18 hours. The resulting
solid was filtered and washed with 3 X 3 nL of 1:2 acetone: hexane. The
rinsed solid was suspended in 5 ni of hexane nd he t-lgfdr ﬁﬁéidi{ for 45
m nutes. After cammwezﬁsvmfﬁr&ﬁoé}ﬁuapelﬁﬁé?lgf’ﬁ Amip ’89 iltered

iz;ﬂ ;23 Z(r): k@O%B} aC1:InOB éﬁ@%%ém%ﬁea?&ngm%f@H&&éaml EP02/ 01106

g, nmass spec. M+1 = 431, M 185. 3-

186. 9C) . Exg kﬁé@ﬁemﬁbﬁbﬁﬂﬁfsblﬁ)ﬂnw@lemeﬂw resid@s which W6 PYTIFIER S - 8- net h
1-7- oxo- d1

dro do 2 3- nvdin-2- 1 b Ce A

mxture of %hioimtfgrrgpl'(yg(supgco Supsiclommty ;,c}g‘c’s ithg;? rdﬂgf%-(j]%"%fl Badat e
di boxyl at 0.9 7

D o PSS B R DR IR ID e

poured into water (200 nL) and stirred at roomtenperature for 1 hour.
Filtration foll owed by dryl ng prOV| ded the freg am nez_ A portion of this
product (0. Ex@mn Brepara +fluorophenoxy)-2-1 (DVIIC

hydrochloric acid i ] | . - 1a06es

via filtrat ifshyliaminaled ' drying 15 provided 0.038
g of the desi red product as the hydrochl oride salt (MP = 171.2 - 183.5 Q).

Exam | e 109: Preparation of 6 2-fluoro henox 8-neth 1-2- 1- benz Isulfon
i I eri din-4- 1 amno In, "do B 3-d rnidin- one: 20 StepA
Preparation of 6-(2- quorophsnox -8-net hyl -2 (4

N7y R
m — ,'\
MeQ.S N I;J 0
0 CH, CH3

A mixture of sulfone 2 (0.05 g, 0.142 mmol}, 4-(aminomethyl)pyridine, (0019 g,
0.0172 mmol) in1 ml DMF was heated to 65° C for 18 hours. The cooled

reaction mixture was diluted with 2 mL each H.0 and EtOAc and partitioned

15 between the two phases. The EtOAc was filtered through a plug of 0.5 g of

MgSOy, evaporated and purified via Supelco Supelclean™ LC-Si SPE tube, 6 mL

(1g) (CHxClz to 2% MeOH/CH,Cl ;) and MS/HPLC (0.0068 g, mass Spec. M+1
= 378).
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pi peri dyl am no) pyri do[ 2, 3-dJPyrim di n-7(8H)-one 12 August 2005 WO 02/ 064594
PCT/ EP02/ 01106 148 -1'i3 CH3 A mxture of the free base qf - {
met hyl - 7- oxo- 7, 8- di hydr opyri do[ 2, 3-d) pyri m di n- 2- Y1l am no) pi peri dine-1 5
carboxylate (0.500 g, 1.13 mmmol) and iodotrinethylsilane (0.32 nlL, 2.27
mml) 1in 5 ntL dichloronethane was ref llhged. After 4 hours, additional
i odotdnet hyl silane (0.32 niL, 2.27 mml) "was added and the reaction stirred
at roomtenperature for 3 days. The reaction was diluted with nethanol and
evaporated, with the residue taken up in met hanol i.c, SQ %fh- gn of sodium 10

i Bieparaie d(d.sdoumeslyy! HE2 G -30tids were

desired fr el ehlHn saed
)-S-nmethyl-2-(1 (I - 15
benzyl sul f onyl ) pi peri di ny-4-yl )am no} pyri doj 2, 3-d] pyri m di n-7( SHg- one A

m xture of am nopi peridine (0.125 g, 0.338 mmol), sodium 20 (Ejalrb nat e
(0.072 g, 0.677 gnesul fonyl chlori de G , 6 mmol)
in 4 m dichloro ed_a.t,roomterrperathrgfor fo ys. The
reaction m Ry P (W0Z0

CH2C121 MeOH H -- 9514/ T). The col urm TMactfi ond! were cggbi ned and
concentrated under redfdkd pressure to proviNde the free ani‘he. This free
amne 25 (0.040 g, 0.078 nmol) was dissolved in ethyl acetate (1-2 nlL) and
hydrochl oric 12 August 2005 WD 02/ 064594 PCTI EP02/ 01106 149 acid in ether

(IM 1 eq) ves Fgdac. 13\ AbIoNyHhethiRmsat LT vIERON (0031 0372 mmsil) oved
was treated with 0.0172 ml 1M KOH/MeOH and evaporated. The amine was
‘mixed with sulfone 2 (0.05 g, 0.142 mmol) in 1ml DMEF at 65 ° C for 18 hours.
The cooled reaction mixture was diluted with 2 mL each H,0 and FtOAc and

10 partitioned between the two phases. The EtOAc was filtered through a plug of
0.5 g MgSO;, evaporated and the resulting mixture was chromatographed via

Supelco Supelclean™ LC-Si SPE tube 6 mL (1g) (CH;Cl; to 2% MeOH/CH:Cl).
(0.005 g, mass spec. M + 1 =395)

15 Example 102: Preparation of 2-{[( 1,3—Dimethv1—1H—13vrazol-4—vl)methv1L
| aming }-6-( 2—fluoroghenoxy-S-methlevrido[2.3-d'| pvrimidin-7(8)-one

F o)
7 — Nl,ﬁ
N~ ™ D
)!\/II = N/‘\N/ NT 0
N N Y0 N H CE}H
! N 3
CH /

3

MeO,S

(1,3-Dimethyl-1H-pyrazol-4-yl)methylamine 1.8 HC1 » 1.5 H,0 (0.037 g, 0.172
20 - mmol) was treated with 0.0172 m! 1M KOH/MeOH and evaporated. The free
amine‘was mixed with sulfone 2 (0.05 g, 0.142 mmol) in iml DMF at 65 ° C for
" 18 hours. The cooled reaction mixture was diluted with 2 mL each Hy0 and
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by rinsing wwth ether and drying provided 0.032 g of the desired product as
t he hydg&;&l %EJgge salt (MP = 130.0-135.0 C). Exam | e 11Gicikmzaimei on of
6- 2-eth °4P%or o henox 8meth 1-2- benz Isulfon 1 i eridin -4- ] am no
"do 23-d midin-7 8 -one: Step A: Preparation of
6- ( 2- et hoxy- 4-fl uor ophenoxy) - 8- net hyl - 2- (4-pi peri dyl am no) pyri dol 2, 3-dl
Pyrimdin-7(8H)-one: 10 NOJ[ | CH A makture of ethyl 4-1
[ 6- (2, 4-di fl uorophenoxy) -8-net hyl - 7- oxo-7, 8 di hydropyri do[ 2, 3-d] pyri m
idin-2-yllam no )piper dine-I|-carboxylate (Exanple 70, 1.0 g, 2.16 nmol)
and pot assi dr OXI pl ) niflbh&e vids fittefahol was
refl uxed ft#&_‘[‘? %%nécfbé\% ﬁ%@gﬁﬁ}f . V\gtlé]e(r’%wagbadded and reflux
conti nued fgroug® mgronDj QMgS&laﬂﬂeva;mm!eﬁ)oTlmieﬁ'@Uﬂ%\@n*@ﬁc‘t’%n vol unme

under reduced pressure The residue was e 0 r and
chilled in chomategraphedivicdursice upelHea)) 498 \%‘ gﬁﬁg\’%epé\l”g‘ (lgtﬁ%%t‘?? ated HCl .
The acidic Wt Bogli chl oronet hane (2X) before
being re 230 gﬁoﬁFﬁi@@%\#fF%?@O%&gnﬁ%g ?‘;‘xﬁ’g’é and ﬁ’;r;e extracted with

di chloronet hane (2X). The organic extracts fromthe al kaline aqueous
solution were conbl ned, dr| ed Wi th magne ked in vacuo
to yield tHsxamplendis: pere PN PRI e : WO 02/ 064594
Step B: Jfl-'i; ! ) N6 . )gns met hyl -2- {((I

- benzyl sul ~ofry -d)Pyrimdin-7(8H)-one 150

5 A portion of the above pi per|d| ne (0.150 g, 0.387 mmol) was taken wup in
2 L dichl oronet hane with sodi um carbonate (0.082 g, 0.774 mmol) &and

a-t ol uenesul f onyl chI oride (0.085 mL, 0.465 nmol) and stirred _at rjoom
tenperature for 1 Ohe xeaction m xture was
|
s
)\ “‘(Y\QJ\N/ { °
\
GH3 N-O CH,
10

(3-Methyl-isoxazol-5-yl)methylamine HCI (0. 026 g, 0.172 mmol) was treated
.thh 0.0172 ml 1M KOH/MeOH and evaporated. The free amine was mixed
with sulfone 2 .(0.05 g, 0.142 mmol) in 1m! DMF at 65 ° C for 18 hours. The
cooled reaction mixture was diluted with 2 mL each H>0 and EtOAc and

15 partitioned between the two phases. .The EtOAc was evaporated and the resulting
mixture was chromatographed via Supelco Supelclean™ LC-Si SPE tube 6 mL
(1g) (CHxClz to 2% MeOH/CH,Cl,). (0.0094g mass spec. M+ 1 = 382)

Exampie 104: 2-§ f1—(Hvdroxvmcthvl)cvclohexvﬂamino}-6—(2-methv1benzv])-8-

20 meth Toyrido{2.3- rmdm—'l {8H)-one

j’j(\@ QL“CC@

MeQ, S
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10 chromat ography (Si 02, CH2C1W MeOH - 9515). The columm fractions were

combi ned @pdpeeae£Nt I at ed under reduced pressure to provi geriEpeén&e am ne.
This free amne (0.076 a, 0.140 nmol) was dissolved in nmethanol (1-2 nl)

and was added before evaporation under hydrochloric acid in ether (1M1
eq) reduced pressure Isolation of the solid by rinsing with ether,
filtration, and drying 15 in vacuo prq@4fded 0.031 g of the desired product
as the hydrochloride salt (MP = 134.6-187.3 C). |le 111: pre aration of 6-
2-meth 1-4-fluoro henox -8-neth 1-2- - 7 8 -one 20 |Isulfon eridin -4- 1

am no PCTI @ilé&@ = 2- et hyl
fl uoropheng%'ég( - net u!f?ﬁ’é &"%é’ﬂ%ﬂ?‘qw“%g%ﬁ% Fsﬁﬁa%@%)ly(?:@)%%?ﬁﬂg(sm o%e MeS
SRs tzﬁ I12 AungioHt (Baﬂﬁamlané:@mgﬂnmmmygam?gnﬁbénml QHﬁlxwtm e of
nme am_no in car boxal dehyde reparation
descri )l;ed |i}?a@§ %ﬁ&ﬁ W(S%P%%%Sﬁoé PO IR ﬁva}g&me&
2- et hyl - 4- samﬁmpaej e ﬁtﬂﬂv&éblfébtb&hhd uting
fHluord(;‘g’t::eno for HIECHLORE RuiGhg ik

2- met hyl - 2-fluorophenol), (11.8 g, 59.4 nmol) in 80 nL
of 15 rret rppirifi2d piar SupklcdiSupelcleant¥ Iébl&eﬂl”qubasé ndn(l@h(@ﬁz@lt@{%l 0g, 79.3

mmol ). The reactlon m xt.ur ted to 120 C a er 3 days,
addi ti onal MeRHEH: e}%rﬁéwsﬁi@”f@((gg%w%ﬂ? Eqa‘d@egé After 18 hours of

stirring at 120 C, the reaction

Example 105: 2-f [1-(Hvdroxvmethvl)cvclopentvﬂaminoLG—_(Z-metthbeyxi_)_—

8-methvlpvrido[2.3- imidin-7(8H)-one
10 '
N7 Ry S N Xy
m — m
_ =
MeO,8” "N~ "N” 70 N" NT N0
CH, HO CH,

A mixture of sulfone (prepared in similar fashion to sulfone 8) (0.05 g, 0.146
mmol), (1-aminocyclopentyl)methanol (0.033 g, 0.291 mmol) in 2 ml CHC]; was
heated to 65° C for 18 hours. The cooled reaction mixture was evaporated,

15 followed by addition of 1mL MeOH. The resulting precipitate was collected and
purified via Supelco Supelclean™ LC-Si SPE tube, 6 mL (1g) (CHClz to 4%
MeOH/CH,Cl,) and MS/HPLC (0.0155 g, mass spec. M + 1 = 379).

Example 106; 6-Benzyl-2-{[1-(hydroxymethyl)cyclopentyl]lamino}-8-
20 methylpyrido[2 3-dlpyrimidin-7(8H)-one

. Ny N™ Xy ™=
s — A
o
MeQ.,S N l']\l O ﬁ N l}l O
- CH, HO . CH,
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was cooled to roomtenperature and water (1 L) was added. The suspension

was  stirkgd.h@ke2 hours then extracted with ethyl acetat gch¥h2olfe
conbi ned extracts 10 were washed with water (3X) and saturated brine, dried
wi th magnesium sulfate, and evaporated in vacuo. The crude solid (10.1 g)
was washed with ethyl ether and ethyl acetate, then dried in vacuo,
yielding 2.3 g of the pure sulfide (maski6 spec. Mtl= 332). Step B:
Preparation of 6-(2-nethyl-4-fluorophenoxy)-8-nethyl-2- 15 (net hyl sut f onyl
ypyrido j2, 3-dl Pyrimdin-7(8H)-one 0- "Az'- N MS~-N~( 0 k-, "F MeO2S"N~
N~ -0 CH B il ' ar Adunfones) doesel o.esk in 100 nL of
nmet hyl ene ¢ Ingﬁu%%oaﬁgﬁﬁg ré-cﬁ‘li%r%gg?rbfg%@%i c acid )7%3/@, @3. 6_g, 20.6 nmol)
was added. mmli(ktamisooyalepentyhméthancl (0633 gebB8} mmgikit bml £H{uwas t hen

B hours. at heaihid Ennra i bowsr araterGped & BE 1 aihorkEiopRirinABialy 1 0 T O"
washed w thwﬁ?%}édé&ﬁﬁd‘ﬁ@n%ﬂuﬁﬁl%&fat%dml@h&ﬂ’é.bqfﬁ@b@olwfdabﬁ@ﬂ (3X, 100

m.), dried wth nagnesiums ate, and 25 evaporated. The resultant solid
was sBi rr ecmiitirh weis keapdramed, folowsed by addition ofr ol MeOR4 Theraspbingy| f one. 12

August 2005 WO 02/ 064594 PCTI EP02101106. 152 St ep .C. Lrepar abkon. of

6- ?2- met hy | PECIPIAIR WEH ﬁ@ﬂf‘&%ar@m&lﬁé P -“PEF9§|(“B§F¥C ’F&%?‘ﬁb?%@?‘&&o

i 2,3-dj pyri g gl Qs {Eo1PR8 % MEOMATH;TI ) and MSAIPLC (0.0345 g, mass spec.
M+ 1=365).

10 Example 107: _ N-[6-(2.4-Difluoro-phenoxy)-8-methyl-7-0x0-4a,7.8.8a-

15 A mixture of 6-(2,4-difluorophenoxy)-8-methyl-2-(tetrahydro-2H-pyran-4-
ylamino)pyrido[2,3-d]pyrimidin-7(8 H)-one (Example 23) (1.0 g, 2.57 mmol),
N, N-diisopropylethylamine (0.498 g, 0.67 mL, 3.86 mmol) in acetic anhydnde
(142 g, 1.02 mL, 13.9 mmol) was heated to 123-127 ° C for 2 hours. The
volatiles were evaporated at 60 ° C to provide a thick residue which was

20  dissolved in 4 mL of acetone at 67-70 ° C. To the resulting solution was added 5
mL of hexane maintaining a temperature of 53-55 © C. This mixture was
allowed to cool to ambient temperature over 18 hours. The resulting solid was
ﬁltered and washed with 3 X 3 mL of 1:2 acetone:hexane. The rinsed solid was
suspended in 5 mL of hexane and heated to reflux for 45 minutes. After cooling

25 to ambient temperature, the slurry was filtered and the solid washed with hexane
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CR, The pi peri di ne ethyl carboxylate (prepared fromthe sul fone descri bed
in Step (? et hyl 4-am no-1 pi Peridine carboxylate in sidgtmsnf@shi on as
descri bedwqwoéi%?ﬁpl e 70). was isolated as the hydrochloride salt (np
184.0-210.3 C). 1.03 10 a of this ethyl carbomate (2.26 mmvol) and potassi um
hydroxide (4.81 g, 85.7 muol) in 60 m ethanol was refluxed for 3 days and
evaporated in vacua. The residue was digsol ved i n aqueous hydrochloric
acid (2M and extracted with dichloronethane (2X), then chilled in an. ice
bath and re-al kalized wth solid sodium hydroxide. The resultant oily

dried with bOHat e

~ precipitat egﬁﬁﬂe@%t $a%uﬁ&q(§%§§gm%st5§eé% e t-hgmo v ed sgizchl or onet hane,

aporated in vacuo to yield 0.550 g of

-~ the desiredpg )|d| ne. Step D. Preparation of 6-(2-nethyl-4-fluorop
S oX7V) 8rrethy| ff(l

- henzyl sulfonyl)pl peridiny-4-yl]am no}pyrido(2, 3-d)pyrimdin-7(8H)-one 20 A
m xture of the pi per|d| ne (0 125 g 0 326 mml) _ ronate (0.069

M di c§1| or r.-_.u- Brdip in-Geyh iperidn W& s and 12 August
2005 WD 021064594 PCTI EP02/01106 153 pur|f| ed,~by coI urm chrorratqgraphy
(Si 02, CH2C12I MeOH 9515). The colum fract ons vvere conbi ned

concentrated under reduced pFessure to pro |s free
am ne (0.185 g, Q P di ssol ved in thy a}l\let ) and
hydrochl oric aci dliipi et her 17€eq) was adde Ia’El oH o} the solid by

filtration, MeOsT NY Wit h"@t her, and dryi ng in vacua provi éféd 0. 156 g of the
hydrochl oride salt ( = 115.2-122.9 C). Examle 112: preparation of 6- 2
4-di fluoro henox -8- n'eth 1-2- (M- Meth Isulfon 1 -1 3-diam no entane idO
[2,3-dl imdin-7 8 -one 10~ - .
A mixture of sulfone 2 (1.0 g, 2.86 mmol) and ethyl 4-amino-1-
piperidinecarboxylate (0.98 mL, 5.73 mmol) in 5 mL of 1-methyl-2-pyrrolidinone
10 was stirred at 120 °C for 2 hours and then poured into water (200 mL) and stirred
at room temperature for 1 hour. Filtration followed by drying provided the free
~ amine. A portion of this product (0.050 g, 0.113 mmol) was dissolved in
methanol (1-2 mL) and hydrochloric acid in ether (1M, 1 eq) was added.
Isolation of the solid via filtration, followed by ninsing with ether and drying

15 provided 0.038 g of the desired product as the hydrochioride salt MP=171.2-
183.5 °C).

Example 109: Preparation of 6-(2-fluorophenox -8-methyl-2-{[(1-

20
Step A: Preparation of 6-( 2-fluorophenoxy)-8-methyl-2-(4-

| piperidylamino)pyrido[2,3-d] pyrimidin-7(8H)-one




12 August 2005

Step A Preparation of 6-(2,4-difluorophenoxy)-8-nethyl-2- (N

(carbobenzyl oxy) - 1. 3-di am nopent ane) pyrido f2,3-dl pyri mpgir/Epd2/4136 - one
Sul f one 3WOA2A@5% 6.4 nrnol) was dissolved in anhydrous THE to 15 which
was added N1- (carbobenzyl oxy)-1, 3-di am nopentane (Org. Prep. and Proceed.
Int., 30(3), 339-348 (1998)), (1.52 g, 6.4 rnrnol) and stirred overni ght at
23 under nitrogen. Concentrated under vigguumto give crude oil that was
di'ssol ved up with di chl oronmet hane washed wi th saturated sodi um bi carbonat e,
washed with brine and dried (MgSO4). Filtered and concentrated to give
crude 20 oil which was chromatographed on silica gel eluding wth 2%

met hanol in gfthl oronethane to Hive 0.657 g

0.
6- (2, 4-di f1 uQx ophenoxy)<8- - (N - H@ Pl‘/m;@n
i e) pyrido T2, 3- ULE{: e .
005 WD 02/ 064594 5 PQI/ 0227321106 154 Step

(car bobenzyPoxy) - 1} 3-

(mass spec. Ml gust

B: Preparation of 642, 4-(&[-]]2' uor ophenoxy) - 8-net hyl -2- (N -

met hyl sul fonyl ) -1, 3-di am nopentane) pyrido [2,3-d1 Pyrimdin-7 (8H)-one To
a THE sol ution of 6-(2,4-difluorophenoxy)-8-nethyl - -Ogn"%)\" - )8

(car bobenzyl oxy) - 1, 3- di @ikuie e thcdree)haye ¢ ﬂ,%{[é](?ifﬁ"l RREROY (%H) -one (0.65

g, 1.2 mmol) was added 10% Pd-C . (Q. ) . St d s fomdifledts at 23 C
under hydrngﬁyl@mo-ﬁﬁdﬂé?dé‘ﬂ’y&ﬂé&c%ﬁﬁ’é f"r'%? £ejzdycqﬁm ergill\)/lggtfljunﬁ3 Res'bdue

di ssol ved up 10 wit b chi bAahetlsiaoo (G2 md.. 227 mMmOladded
pyri didhe ( 835#P§w%‘5%'#§%%1‘g%§mﬁg{%§esulfony ch%&-)cﬁi.de (0.070 ni, 0.86
mmol ) and st 5 kaddichicanneahinearadeflunddr Aftes Ghiortn ot ogr aphed on silica

gel eluding with 1% methangl jn giclor (1 réerion bded at
0 1 indphrortby e (gl 22 infOif WS 8 ah et

(N -net hyl sul f onyl ) - 1. 3-¢li 80k n0 @R tradsibn was difi2d vith] mpaseldfd 7( 8H) - one 15
whi ch was dirg%lt%%%]ﬁflt}]éafﬁ gg}rﬂ%fs etrhe_r and, co vert§d tigsg%gfhochl oride salt
(mass spec. cMidoraré@Bvitimhp residig.takengip. 1 arggth ﬁﬁ?lél 193 8T %%re aration of

: 4-Am 1n(§) & ”e,flgh(',iigé ?0_5 R}, %I {'BLY and 1 {epe%lag&%teg.e The resulting solids were washed

with dichloromethane and dried in vacuo to yield 540 mg of the desired.free

aminopiperidine.

Step B: Preparation of 6-(2-fluorophenoxy )-8-methyl-2-{[(1-

15 benzylsulfonyljpiperidiny-4-yl Jaminojpyrido(2,3-d Ipyrimidin-7(8H)-one

9 - d
F .
S XX 0
) —PUA
S S
HO m N N/ N 0
= N '
' N N l‘l" 0
H CH, 3

A mixture of aminopiperidine (0.125 g. 0.338 mmol), sodium

20 .carbonate (0.072 g, 0.677 mmol), and benzenesulfonyl chioride (0.052 mL., 0.406

" mmol) in 4 ml dichloromethane was stirred at room temperature for four days.

The reaction mixture was purified by column chromatography (8i02,
CH,Cl,/MeOH/NH;0H ~ 95/4/1). The column fractions were combined and.
pressure to provide the free amine. This free amine
-2 mL) and hyd_rochloﬁc

- concentrated under reduced

25 (0.040 g, 0.078 mmo}) was dissolved in ethyl acetate (1
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L. "NH 1 CH 11111,1 N HCOZCH3 / OK HZN Z N O K O aO H3 NFI Z acet one

-BUOE CHO O20 I It CHIII IV Preparation of 3,3-Diet ho>%c- P02/01106
f or nyl pr opigoniosssek e Pot assium Salt (I11) 12 August 2005 WO } 064594

PCT/ EPO2/ 01106 155 To a stirred solution of 3,3-diethoxypropane-nitrite (1,
283.80 g, 1.98 noles) and nethyl formate (148.80 g, 2.48 noles) in
anhydrous THE (1.1 L) at 10C was add\(,avg & 0 Mpotassiumtert-butoxide in
THE (2.2 L, 2.2 noles). Tenperature é mai ntained in the range of 10 Cto
15 C throughout the 45 mnute addition. 5 'Follow ng the addition, the

resulting slurry was stirred 2 hours at anbient_.r.o0 t . Hexane
(400 nil) wagqy fheeraidet eqdasaddedi Frglaigs obpreolif e JgploR e i n,

A
The slurry was filtered and the cake o Wk {He dbbited prodanies tiEHE and dri ed
over ni ght abyﬁ@sn{gWﬁhéﬂ‘&‘éé’m&?“ﬁ@g?'gfyof pal e “tan powder was 302.5

grams (73.09 : D) 30@33s0ehstent with 10 the desired structure
. bpdpenidy sal

Pr epar a m no- 2- sul fanyl pyri m di ne- 5-car bal dehyde (111) A
slurry of thiourea (92.8 g, 1.22 noles) in ethanol (90 M.) was heated under

reflux and vigorously stirred. . To.thi S .Sl HibMbphEoxgsidatiktayisl sion of 3,3
15 di éthoxygmplauﬁp&@?&ﬂ’ﬂf&(zﬁ@‘s‘s MSaTt H (225 20 g, 1.06 mol es)
in 25% o uifonyDpiperidiny-4-vllaminolpyridor2.3-dlpyrimidin-7(SH)-onC.

Step A: Preparation of 6-( 2-ethoxy-4-fluor ophenoxy)-8-methyl-2-

(4-piperidylamino)pyrido[2,3-d]pyrimidin-7(8H)-one:

S
o)
o E | o
Ao oo, — O
JI\ = E N N I}T 0
N N N 8] i i
_ N il 3
10 "
A mixture of ethYl 4-{ [6-(2,4-diﬂuorophenoxy)—8-methyl-7-oxo-7,8-

-dihydropyrido[2,3—d]py1imidin—2—yl]amino}pipcridine-l-carboxylate {Example

70, 1.0 g, 2.16 mmol) and potassium hydroxide (2.43 g, 43.2 mmol) in 20 mL of

15 ethanol was refluxed for 17 hours, after which 0.5 mL water was added gnd

reflux continued for another 20 hours before evaporating the reaction volume

under reduced pressure. The residue was taken up in 100 m! water and chilled in

an ice bath before acidifying with dropwise concentrated HCL. The acidic
 aqueous solution was extracted with dichloromethane (2X) before being re-
20 alkalized with sodium hydroxide and re-extracted with dichloromethane (2X).

The organic extracts from the alkaline agueous solution Were combined, dried

with magnesium sulfate, and dried in vacuo to yield the aminopiperidine (M+1 =

414.1).
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sodi um net hoxi de/ met hanol (85.5 nL, 0.37 nole) and ethanol (285 n)L) in
five aliquots over a 10 mnute period while maintaini ng pefirps2enosi tions
(al'ter natwoahkgs459he |atter slurry may be heated to 50C to give a honpbgenous
solution for the addition). An additional portion of ethanol (150 nL) was
added 20 to facilitate stirring. The thick slurry becanme a bright yellow
color following the addition and was h under reflux for an additional 1
hour. The m xture was then cool ed and €vaporated to near dryness on a

rot oevaporator. The residue was dissolved in water (940.nmL). Crude product

was precipitated fromsolution by the additi o 8lh&nAad-d (280 nl)
and isolated via fil tSapiH;rPragqfﬁﬁo'bofz‘g(zrﬁg?’G’r# P?{OPS%?'r{(?tlg}r:ed gl}gss

filtration funnel. T ke Rshed, Whidore 3ed]pyfiaadin-F(3H)-agr i f i cation
via tritur af[(&&ewlﬂ‘fzfg"%%eﬁﬂi %-{?BPOI‘ dg%} m nutes, followed by cooling and .
filtration gave 118.9 grams (72.3% of product as a bright yellow solid
after drying overnight at 60 Cin a vacuumoven (subsequent prepajations 12

August 2005 WO 02/ 064594 PCTI /01106 ¥56jthave denopnstrated thaf this
trituration is unnecessary). An HPLC Gavexparltity 9§ (RS
(DVBO-d(, ) was~gonsy ' eS_iLed_s;Iuctur%@m)EMi

4- Am no- 2- W@tﬂl\o rig d - car bal dehyde (|1 a‘sofiut 'on of

4- am no- 2- sul TEnyE- p¥ri ffi di°ne-5- car bal dehyde 111 (100-00 g, %5 644. 4

mol es) and 325 nesh poftssium carbonate (178.10 g, 1.29 noles) in acetone
(1.5 L was added iodonet hane (128.10 g, 902.2 ol es) drc;g}qui se over 20
mnutes with mld cooljng.. T | XLVE Bipdading (0.15@ g, G38ambioanvay
t enperature over the végagmf%#_gé%h%ggd' remai ni ng I IM@Ed a@ gﬁl&ji tional
al i'quot of i@%@ﬁmw@ﬁzeﬂﬁ%dﬁmaoaﬁuﬁmﬂ@ﬁ@ﬂ A& SR Al g

1 a

overni ght. gain showed some || mai i 2R dabrasli tion portion
of i odomet hmeolumsulﬁﬂdédhlpedﬁﬁ}oml‘s‘#ftéfm%vga}gj conti nued anot her 24 hour

period. An HPLC showed _95. 9%.5- | wpd @esiprfasacbyBcoldmof conpound 111,
The react i ontemppmtuge T, %’f%iﬁﬁ%&ﬁgﬁ%}gg# d%ﬁ/ngss on a.r ot oevaporator.

]\c/\laltﬂé 1 L) 183 ggglggh%kgdzb%@gﬁmtm{aﬂﬁﬁl.h peduB gAY Pect ed via

ion a th wat er . .y
combined and concentrated under reduced pressure to provide the free amin

" This free amine (0.076 g, 0.140 mmol) was dissolved in methanol (1-2 mL) and

hydrochloric acid in ether (1M, 1 eq) was added before evaporation under
of the solid by rinsing with ether, filtration, and drying

reduced pressure Isolation ' i
31 gof the desired product as the hydrochlondc salt (MP =

15 in vacuo provided 0.0
134.6-187.3 °C).

? Step A: Preparation of 6-( 2~methyl-4-ﬂuorophenoxy)-8-methyl-2-

methylthio)pyrido[2,3-d [pyrimidin-7(8H)-one
CH,

0 ' ' '
CH, 0 P
N S R ‘@
P + Mes” “N° 7O F
MeS” N 21-13 | A CH,

25




“scintillatiof*¥
exanpl gy i | | usler@ivashedwithrwaten (B&) A& SV
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15 (200 m) The product was dried overnight in a vacuumoven at 60 C. Yield
was 103.37 granms (94.8% . An HPLC showed 95.8% IV and 4. Z%dﬁpo%ﬁ@pl e 114
This exangjgoideuststrates a p38 (MAP) kinase in vitro assay useful 20 for
eval uating the conmpounds of the present invention. The p-38 MAP ki nase
inhibitory activity of conpounds of this invention in vitro was determ ned
by measuring the transfer of the y-phosg? te fromy-33P-ATP by p-38 kinase
to Myelin Basic Protein (MBP), using a nihor nodification of the nethod
described in Ahn, et al., J. Biol. Chem 266:4220- 25 4227 (1991). The
phosphoryl ated form of the reconbi nant p38 MAP Kki.nase was:..GQ- expressed
with SEK-1 and MEKK i nrdm mGalie of demsthidenin-& nmaowyn?@“e " 1 2 August
2005 WD 02/064594 PCT/ EP02/Q11Q6 .157. Bi Qﬁm & B2:6lhabl)-abd062 (1997))
and t hen _purdai'bcﬂ:dldbbry@f@ieﬁmia?ongWBﬁ%%W;%@ usi r?ca Ni cke] colum. The
phosphoryl at ed ﬁf M{;}ﬁl-'&i %ﬁ@ﬁ&ﬂb&tﬂkiﬁrebﬂeﬂmerd%(' ample 4SupsHEURG o
3-([\|—rmrpho|1i“ﬁ'(§‘§ 'B"ﬁ esultomc acid, pH 7.2 ZSWHH]ﬂihyg@mofghosphate,
5 mM et hyl eng_nggtﬁ@qﬂl-ﬂtiﬂrsﬁthﬁblafoaﬁiﬂ\@é@ﬂbﬂ“’%t(hbg)gl NN, Nt et raacetic acid, 1
mm sodi um ort ho-'vanadate, | nM ﬂ hbg%g;&,%k%%natémnwgmammnm oride).
Test  Sonpoumethyl-2-PoroLginpRe PEAY O (contr_ol@v\ﬁs adg\cggt@nd t he
sanpl es were_i nﬁ%ﬁ%&ﬁﬂemﬁ 106 AigN 20°CIHE aftEhB ARYSn2AMU2L PRIIPAYIES ™ ni ti at ed
by i0 the adftYBH or a sugstrate cockt@%ll COpW%}Q%&%%%ﬁBﬁP- ATP.
After i ncubatsmg, 75or man!)awa addehaf HEDIHFRP > The reaction was

~terminated by adding O. 75%@8‘?@@@‘%@%}% WhRadath SPirosuspensiod WASP was

t hen separ at s coqleshiorrRe™ (EEPY| P usi Eﬁ a pho&ghoa Likphose
menbrane (M |Li g&{ofg ho%%‘ﬁién%iﬂabﬂed withi/hyd mcetaia 4% tLhe £GMRY° 3 a
unt er ackard, 15 Meriden,. CT. . de@sﬂﬂaﬁeﬁhi S
fra o e it Ahi bi L1 on
and evaporated in vacuo. The crude solid (10.1 g) was washed with ethyl ether
and ethyl acetate, then dried in vacuo, yielding 2.3 & of the pure sulfide (mass

spec. M+1 =332).

15 Step B: Preparation of 6-( 2-methyl-4-ﬂuorophenoxy)—S—methyl-Z-
(methylsulfonyl Jpyrido{2,3-d] pyrimidin-7(8H)-one

CH, ' .
N N Ni\ SN
m MeO S)\N/ N7 S0 F
Mes” N~ N O F % \
CH,

" The sulfide (2.3 g, 6.9 mmol) was dissolved in 100 mL of methylene chloride and

i as
20 3?chloroperbenzoic acid (77%, 3.6 g, 206 mmol) was added. The mixture W

stirred at room temperature for 2 hours, then poured into agueous sodium sulfite
solution (10%, 100 mL) and stirred for 2 hours at room temperature before

partitioning. The organic Iayer was washed with half-saturated aqueous sodium

bicarbonate solution (3X, 100 mL), dried with magnesium sulfate, and

. . ‘
25 evaporated. The resultant solid was stirred with ether for 1 hour and filtered to

yield the sulfone.
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. tenperature and vweﬁ&hbemync%‘bwlmf?%
standards were %r epared from g stock solUbiAfe®h s;hﬂﬁﬁfhshlon as described
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of LPS-induced TNF-ct production in THP1 cells. 20 The ability of the
conmpounds of this invention to inhibit the TNF- a rel ease lﬁﬁ)’ﬂ?ﬁ)m ned
usi ng a myepgoeedifi cation of the nmethods described in $ i et al
Transpl antation, 51:498-503 (1991). (a) Induction of TNF b| osynt hesi s:
TBP-1 cells were suspended in culture mnedi um [RPM (G bco- 25 BRL,
Gai | t hersburg, MD, USA) containing 15% flgﬁ bovi ne serum 0.02 nM 2-
nmer capt oet hanol], at a concentration of 5 x 106 cells/nL and then pl ated
in 96 well plate (0.2 nL aliquots in each well). Test conmpounds were

di ssolved in DMSO and then diluted with the c unsiighot hat the
final DMBO concent rats'zeprcvﬂ&pwioii\rﬁﬁt(%’ﬁf%‘%k"%’ﬁ mé%?% tést solution

or only nmedium 12 August 2Q P02/ 01106 158 wi th DVSO
(control) M#@lm@"t%oéﬁ'&gf’?%ﬁ%p ‘?%gﬁgzﬁ@%éfe i ncubated for 30 nin.

at 37 C. LPS (Sigma, St. Louis, MJO USA) was added to the wells at a flnal
concentration of 0.5 .g/m, and cells were incubated for an additional 2 h.
At the end of the incubation period, culture supernatants were collected
and the 5 anount of TNF a present was determ ned using an ELI SA aa:a@y as
described belg®~ (b) ELISA Assafh The amount of human TNF- proes was
det erm ned b le c g ELI SA assay N i

ant i bodi es (2 d]1§[2 4y—descrT bed 4n g N 0, =t al .
GQUT. Vol. 39(5), ). “Polfystyrene 96-wel | plat es yere coated
with 50 | per well oT’ ant r:ﬂgody 2TNF-H12 in PBS (10 g/nl) and’ i ncubat ed in

- a hum 8ified chanber at 4 oC overni ght. The plat es vvere washed with PBS

and then bl ocked with 5% nonfat-dry mlk i ?frg Eﬁ?ﬁ’fa?ﬁmpss TNE

Step B and ethy] 4-amino-1-p1perl ) -
in example 70). was isolated as the hydrochloride salt (mp 184.0-210.3 0. 1

10 g of this ethyl carbamate (2.26 mmol) and potassium hydroxide (4.81 g, 85.7

‘mmol) in 60 ml ethanol was refluxed for 3 days and evaporated in vacuo. The

residue was dissolved 1 in aqueous hydrochloric acid (2M) and extracted with
dichloromethane (2X), then chilled in an ice bath and re-alkalized with solid

The resultant oily precipitate was decanted and washed with

sodium hydroxide.
dried with sodium carbonate, and evaporated in

15 methanol and dichloromethane,
vacuo to yield 0.550 g of the desired piperidine.

Step D: Preparation of 6-(2-methyl-4-fluorophenoxy )-8-methyl-2-

{[(1-benzylsulfonyl \piperidiny-4-yl]amino Jpyrido[2,3-d pyrimidin-7(8H)-one

CH,
cH, | f | o
i~ SN N
& - orhoL o
HNO\ ﬁ/\r\I@\ . © O\NJ\N/ N O F
OO Ay
H
cH,

A mixture of the piperidine (0.125 g, 0.326 mmol), sodium
0:652 mmo}), and benzenesulfonyl chloride (0.050 ml, 0.391

20

cafbonate (0.069 g,

25 mmol) in 2 ml dichloromethane was stirred at room temperature for 5 days and
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reconmbi nant TNF-a (R&D Systens, M nneapolis, MN). The concentration of the
standards in the assay began at 10 ng/nL followed by 6 halfcyesn2mefnsal '
dil uti ons W@®/mBEMty five pL aliquots of the above culture supernatants or
TNF standards or only nmedium (control) were mxed with 25 p.L aliquots of
bi oti nyl at ed nonocl onal anti body 2TNF-H34 (2 tg/nL in PBS containing 0.1%
BSA) and then added to each well. The s3gples were incubated for 2 hr at
room tenperature with gentle shaking and then washed 3 tinmes with 0.1 %
BSA in PBS. 25 50 | of peroxidase-streptavidin (Zynmed, S. San Franci sco,

CA, USA) solution containing 0.416 ol. %ﬁ@' lagerss tTiRdohuhsli N and
0. 1% BSA i n prESieddy colugmedirorgaiggiaph 15.%’ %’eﬁﬁarrpllgs vve?e i ncubated for an

additional 1 hr. at r d uhde Redusd prbssure tnprevide the 0. 1% BSA
in PBS. FiftiyPHe0% efg%%bkg’g%?? %%%%egtr% 02/ 06- 1594, PCTI gpogﬂﬁj%%gglw i
phenyl enedi agidgnife! This Gree Gining(Od8S S0FA AyMe) #33 AP EY ™0 % hydr ogen
peroxide in 0.2Mcitrate huffer .pH 4,5 e3sdiatimnldf tand t he
sanpl es Wer@-lm@ub%ﬁWP&T?%%QW&%%(I%iﬁlﬂgg,ggg‘%&?oom te erg ure.

Opti cal_ densj ty,.of aml & drhandrdefiag emeaunprevidedtil A S 258°nm and
650 nm5 resp%otcl i@@?&%’ -a"l%é@(raai%s re@ge%erm' ned froma graph relating
t he opti cal glﬁﬂgdhuoﬁcﬁtsamwmilﬂiblt?ﬁg Edncentration used. The |C50 val ue
was defined as the concentration of the test conpound corresponding to

hal f - maxi mal reduction in 450 run absorbance. 10 Exanple 116 This exanple

JillTustrates ap, Q. Yi¥0 pasmaHion®f 6valdudifiaotobheriont)-Binetn 1-2-dN 4 pPS- i nduced

TNF- cc produt
i nventi on t Omeft¥ PN NOPERIAGSS Pl YO M ned using a
m nor nodification of the nethods 15 described in described in Zanetti, et.
al ., J1Q munol ., 148:1890 (1992) and Sekut, et. al_, J. Lah. (Cj';n. Med. ,
124: 813 (1994) _ Feml esﬁﬁ\hlsweﬁﬁraﬁow@(ﬁﬂ@ﬂgar@iw razhﬁ-’v‘tﬁggﬁ' Ri ver,

1,3-diaminopentane) pyrido [2,3-d] pyrimidin-7 ( 8H)-one

gpainds of this

(carbobenzyloxy)-

F
F
‘ o NS e e
NOL — A
RIIII N w0 E
O 0 F |
| |
N

O%
Suifone 5 (0.47 g, 6.4 mmol) was dissolved in anhydrous THF to
15 ‘which was added N'- (carbobenzyloxy)-1,3-diaminopentane (Org. Prep. and
Proceed. Int., 30(3), 339-348 (1998)), (1.52 g, 64 mmol) and stirred overnight at

23° under nitrogen. Concentrated under vacuum to give crude oil that was

dissolved up with dichloromethane washed with saturated sodium bicarbonate,

washed with brine and dried (MgSQy). Filtered and concentrated to give crude

20 | oil which was chromatographed on silica gel eluding with 2% methanol in

_ _ .

" dichloromethane to give 0.657 g 6—(2,4-difluorophenoxy)-S-methyl—Z- N -
(caz’cobcnzyloxy)—1,3-diaminopcntane) pyrido [2,3-d] pyrimidin-7 (8H)-one
(mass spec. M+1 = 524) :
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Hol i ster, CA, USA) were acclimted for one week. G oups cont aining 8 mce

each were dosed orally either with the test conpounds susp Fﬁ;ﬂ,@ﬁoﬁ

di ssol vedwiom@64san aqueous vehicl e containing 0. 9% sodi um ch ride, 0.5%
sodi um car boxynet hyl -cel | ul ose, 0.4% pol ysorbate 80, 0.9% enzyl al cohol
(CMC vehicle) or only vehicle (control group). After 30 mn., the mce
were injected intraperitoneally with 2&/‘9 of LPS (Sigma, St. Loui s, MD.
After 1.5 h, the mce were sacrificed C02 inhal ati on and bl ood was
harvested by 25 cardi ocentesis. Blood was clarified by centrifugation at

15,600 X g for 5 mn. and sera were transferred to g eap ‘?lﬁﬁﬁ and frozen
at -20C until anal yzeazefad} Pripdﬁaaorbyf@Q‘Sﬁflfé{% eI STl ernational,

Camarillo, CA, USA) foll WI ng the nanuf ,sm,t;&gimﬂl).on& August 2005
WO 02/ 06459416#@13}”!!)?(9)@) é-l31 6’"3?’6’63% %’en%g% R Oipounds of the present

invention are showmn in Table 1 and Table 2 be|OML Conmpounds of Table 1 and
2 have |C50 activity against p38 kinase in the range of fromabout 0.1 to
5000 nM with the najorlty jei ng between 1 to 1000 nM and are surprisingly
sel ective for p38 et ve 5 to cyclin-dependent ki nases a d
tyrosi ne kinase. | ipe0|f|c conpounds are provide units,
whereby a unit (mi cwNO ar¥) m t'he tables of "0.01" c 10 nM
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Formula 1. MOL STRUCTURE M Pt. Mass Spec 1-1

o, ,{0
0)\0 ‘ *g

Y

5 To a THF solution of 6-(2,4- diﬂuorophenoxy)—8-mcthyl-2—(N L
(carbobenzyloxy)-1,3- d1armnopentane)pyndo[2 3-d]pyrimidin-7 (8H)-one (0.65
g, 1.2 mmol) was added 10% Pd-C (0.13 g) and stirred for 4 hrs at 23° C under
_ hydroven oas. Filtered and concentrated under vacuum. Residue dissolved up
10 with 10 ml dichloromethane and cooled to - -10 ° C; added pyridine ( 5 ml, 62

mrol) and methanesulfony chioride (0.070 ml, 0.86 mmol) and stirred.
Concentrated under vacuum and chromatographed on silica gel eluding with 1%
methanol in dicloromethane to give 0.121 g 6-(2,4-difluorophenoxy)- -8-methyl-2-
N 1-methylsulfonyl)—l,3-dizm:cin01;>enta1'1c)py1-1do[2,3~d] pyrimidin-7(8H)-one

15 which was dissolved in anhydrous ether and converted to hydrochloride salt

(mass spec. M+1= 468, m.p. 178.6-181.2°C)

Example 113 ; Preparation of LAmino-Z-methylthiopxg'midine—S-carbaldehxde

L., X X
ND\ HCO,CH; NG ok HAU NHp Nl =y CHy! | =N
KzCO, =
T . Kt-BuQ P NaOCH; NH; 2 kl/kNHz
cetone
AN TR o Eom L .
! no " W

? It (11
Preparation of 3 ,3-Diethoxy-2-, -formylpropionitrile Potassium Salt (II)
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To a stirred solution of 3.3-diethoxypropane-nitrile (I, 283.80 g, 1.98 moles) and
methyl formate (148.80 g, 2.48 moles) in anhydrous THF (1.1 L) at 10°C was
added 1.0 M potassium rert-butoxide in THF (2.2 L, 2.2 moles). Temperature
was maintained in the range of 10 °C to 15 °C throughout the 45 minute addition.
5 ‘Following the addition, the resulting shurry was stirred 2 hours at ambient room
temperature. Hexane (400 mL) was then added and stirring was continued for
another 20 min. The slurry was filtered and the cake washed with 1/1
hexanes/THF and dried overnight at 60 °C in a vacuum oven. The yield of pale
tan powder was 302.5 grams (73.0%). 'H.NMR (CD5OD) was consistent with

10 - the desired structure IL

Preparation of 4-Amino-2-subcanylpyrimidine-}carbaldehyde (I}
A slurry of thiourea (92.8 g, 1.22 moles) in ethanol (90 mL) was heated under
refiux and vigorously stirred. To this slurry was added a suspension of 3,3-

15 dicthoxy—Z—fonnylpropionitrile potassium salt If (222 20 g, 1.06 moles) in 25%
sodium methoxide/methanol (85.5 mL, 0.37 mole) and ethano} (285 mL) in five
aliquots over a 10 minute period while maintaining reflux conditions
(alternatively, the latter slurry may be heated to 50°C to give a homogenous
solution for the addition). An additional portion of ethanol (150 mL) was added

20 to facilitate stirring. The thick slurry became a bright yellow color following the
addition and was held under reflux for an additional 1 hour. The mixture was
then cooled and evaporated to near dryness on 2 rotoevaporator, The residue was
dissolved in water (940 mL). Crude product was precipitated from solution by
the addition of 30% acetic acid (280 mL) and isolated via filtration using a

25 medium frit sintered glass filtration funnel. The cake was washed with water
(800 mL). Purification via trituration in hot water (1 L) for 30 minutes, followed
by cooling and ﬁrltration gave 118.9 grams (72.3%) of product as a bri ght yellow

solid after drying overnight at 60 °C in a vacuum oven (subsequent preparations
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have demons&ated that this trituration is unnecessary). An HPLC gave purity as
08.67%. 'H-NMR (DMSO-d;) was consistent with desired structure IIL. '
Preparation of 4-Amino-2-methylthiopyrimidine-5 -.carbaldehyde (IV)

To a solution of 4—amino-2-sulfanyl-pyrimidine-S—carbaldehyde M (100.00 g,
644.4 mmoles) and 325 mesh potassium carbonate (178.10 g, 1.29 moles) in
acetone (1.5 L) was added iodomethane (128.10 g, 902.2 mmoles) dropwise over
20 minutes with mild cooling. The mixture was stirred at ambient room
temperature over the weekend. TLC showed remaining III and an additional
aliquot of iodomethane was added (8 mL}) and stirring was continued overnight.
TLC again showed some 1! remaining and an addition portion of iodomethane
was added (8 mL) and stirring was continued another 24 hour period. An HPLC
showed 95.9% S-alkylated product and 3.7% of compound III. The reaction
mixture was stripped to near dryness on a rotoevaporator. Water (1 L) was added
to the residue and the product was collected via filtration and washed with water

(200 mL). The product was dried overnight in a vacuum oven at 60 °C. Yield

was 103.37 grams (94.8%). An HPLC showed 95.8% IV and 4.2% IIL

Example 114

This example illustrates a p38 (MAP) kinase in vitro assay useful

for evaluating the compounds of the present invention.

The p-38 MAP kinase inhibitory activity of compounds 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 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 MEKX in E. Coli (see, Khokhlatchev, &7 al, J.
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Biol. Chem. 272:11057-11062 (1997)) and then purified by affinity

chromatography using a Nickel column.

The phosphorylated p38 MAP kinase was diluted in kinase buffer (20 mM
5 3-(N-morpholino)propanesulfonic acid, pH 7.2, 25 mM f-glycerol phosphate, 5
mM ethylene egcol—Bis(beta—anﬁnoeﬂlyI ether)-N,N,N’N*-tetraacetic acid, 1 mM
sodium ortho-vanadate, I mM dithiothreitol, 40 mM magnesium chloride). Test
compound dissolved in DMSO or only DMSO (control) was added and the
samples were incubated for 10 min at 30°C. The kinase reaction was initiated by

10 the addition of a substrate cocktail containing MBP and y-33P-ATP. After

incubating for an additional 20 min at 30°C, the reaction was terminated by

adding 0.75% phosphoric acid. The phosphorylated MBP was then separated

from the residual y-33P-ATP using a phosphocellulose membrane (Millipore,

Bedfrod, MA, USA) and quantitated using a scintillation counter (Packard,
15 Meriden, CT, USA).

Example 115
This example illustrates an in vitro assay to evaluate the inhibition

o of LPS-induced TNF-c production in THP1 cells.

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

(a) Induction of TNF biosynthesis;
THP-1 cells were suspended in culture medium [RPMI (Gibco-

25 BRL, Gailthersburg, MD, USA) containing 15% fetal bovine serum, 0.02 mM 2-
mercaptoethanol], at a concentration of 2.5 X 106 cells/mL and then plated in 96
well piate (0.2 mL aliquots in each well). Test compounds were dissolved in
DMSO and then diluted with the culture medium such that the final DMSO

concentration was 5%. Twenty five uL aliquots of test solution or only medium
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with DMSO {(control) were added to each well. The cells were incubated for 30

min., at 37 OC. LPS (Sigma, St. Louis, MO, USA) was added to the wells at a

final concentration of 0.5 pug/ml, and cells were incubated for an additional 2 h.

At the end of the incubation period, culture supernatants were collected and the

5 amount of TNF-ct present was determined using an ELISA assay as described
below.
(b)  ELISA Assay:
- The amount of human TNF-o present was determined by a

specific trapping ELISA assay using two anti-TNF-¢t antibodies (2TNF-H12 and

10 2TNF-H34) described in Reimund, J. ML, et al. GUT. Vol. 39(5), 684-689 (1996).
Polystyrene 96-well plates were coated with 50 pl per well of
antibody 2TNF-H12 in PBS (10 pg/mL) and incubated in a humidified chamber

at 4 OC 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%
15 BSA (bovine serum albumin) in PBS.

TNF standards were prepared from a stock solution of human
recombinant TNF-a (R&D Systems, Minneapolis, MN). The concentration of
the standards in the assay began at 10 ng/mlL followed by 6 half log serial

o dilutions.

20 Nenty five uL 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 pg/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.

25 50 pl of peroxidase-streptavidin (Zymed, S. San Francisco, CA, USA) solution
containing 0.416 pg/mL of peroxidase-streptavidin and 0.1% BSA in PBS was
added to each well. The samples were incubated for an additional 1 hr at room

temperature and then washed 4 times with 0.1% BSA in PBS. Fifty pL of O-
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phenylenediamine solution {1 pg/mL O-phenylene-diamine and 0.03 % hydrogen
peroxide in 0.2M citrate buffer pH 4.5) was added to each well and the samples
were incubated in the dark for 30 min., at room temperature. Optical density of
the sample and the reference were read at 450 nm and 650 nm, respectively.
TNF-a levels were determined from a graph relating the optical density at 450
nm to the concentration used.

The IC5( value was defined as the concentration of the test

compound corresponding to half-maximal reduction in 450 nm absorbance.

Example 116

This example illustrates an in vivo assay to evaluate the inhibition
of LPS-induced TNF-cx production in mice (or rats).

The ability of the compounds of this invention to inhibit the TNF-
a release, in vivo, was determined using a minor modification of the methods
described in described in Zanetti, er. al., J. 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, USA) were acclimated for one week. Groups containing 8 mice
each were dosed orally 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
vehicie) or only vehicle (control group). After 30 min., the mice were injected
intraperitoneally with 20 ug of LPS (Sigma, St. Louis, MO). After 1.5 h, the
mice were sacrificed by CO3 inhalation and blood was 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
TNF-o by ELISA assay (Biosource International, Camarillo, CA, USA)

following the manufacturer’s protocol.
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Representative compounds of the present invention are shown in
Table 1 and Table 2 below. Compounds of Table 1 and 2 have ICs; activity
against p38 kinase in the range of from about 0.1 to 5000 nM, with the majority
being between 1 to 1000 nM and are surprisingly selective for p38 kinase relative
5 to cyclin-dependent kinases and tyrosine kinase. ICsp data for specific compounds
~ are provided in units, whereby a unit (micromolar) in the tables of "0.01"

corresponds to 10 nM.
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Table 1. Representative compounds of Formula 1.
MOL STRUCTURE | M. Pt Mass |Example| IC50
Spec
I-1 (E:ag 182.1-183.8 0.014
A

\__¢
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P
HG F
== N7 = 0.
N, JLN, '
\ (o}
CH,

4

-2 > 10

i-3 :‘: (@ : 0.163
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-5 n"’ﬁ»{ 0.053
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11 .((:ﬁf" 235-253 0.121
®
I-12 ,,J/\j 230.7-232.8 57 0.008
o
oC-
13 - 224.2-225 0.145
-14 l:' = Q 253.2-253.9] M+1=385 26 0.003
é &
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Pt . MassExaygialeen Spec 1-58F Mr1=378660.309 N N\ \ \  1- =4002. 42 1
NO / CH3 o F 1-60N Mr1=398425.45\ \ CH. F 1-6IN O | I?i@%éﬁgso. 171
1 CF6 1-62~N 0210. 4-211. 20. 017

165
MOL STRUCTURE M. Pt. Mass |Example| IC50
Spec
g M+1=430 0.011

23 | w

gegseae

Y

-24 M+1=465 32 0.006

ne '
*O\m“\é
L o
-25 |ued . F M+1=448 20 0.001
o° =

I-26 H,c;f\O\ M+1=448 0.028
o“ =%
COC0
o]
é”: en F
27 O\N m"m M+1=371 0.003
2 o
L.
28 %cﬁx"o\,mo M+1=448 0.01
o | ': \[ j
Syon
129 | wet 7 M+1=4066 0.001
20804




N EF CH
1- 64FM+1=
MOL STR

1-66,i, C, Mr1=372461. 14 \

1- 63N,

r 207.2-207.50.203 N CND OH
x~cO 12 August 2005 WO 02/ 064594 PCT/
MassExanpl el C50 Spec 1-65Inc FM+l =3454
1-67FMr1 =3290. 018 N

1&Augu_st 2005
(I:QI%OZ/ 0/]{.)106 171

TEERSIOTI0R |\

166
MOL STRUCTURE M. PtL. Mass |Example| IC50
Spec
1-30 O\mO\Q M+1=337 0.039
- I o
% CH
I-31 ¢ M+1=371 0.129
S0
AALA,
oH,
CH
1-32 Z o M+1=371 0.119
- |
QN 3 I O\QCI
o CH
1-33 i M+1=355 0.018
~ K@
AALLL
CH,
CH
1I-34 S °\@ M+1=355| 35 0.080
o l'd 0
CH
1-35 o 1 M+1=373 0.002
sSeeqsl
| (o]
o CH
1-36 \,j N °© M+1=355 36 0.958
1 P
N A 0
o, F
CH




"FaCN! OCF 1- 68M+1 3011.13 C4 1-69FMr1=4770.410 N O, 1¢August008

M+1:36767Qxé§§%2v‘ﬁ © 1-71F188.8-189. 7M+1 =403550. 130 N O.|
12 August 2/ 064594 PCTI EP02/ 01106 172 MOL STRUCTURENEP$3{011%ss

Exanpl el C50 Spec 1-72c.,, 109.4-111. 3M+1=405650.014 F CH
1- 73ClI N180. 2- 183 9M+1=3590. 060 oM

167

MOL STRUCTURE M. Pt. Mass |Example! 1C50
Spec

187 | . e NN O M+1=389] 52 | 3.93

I-38 N o M+1=403 0.621
R
0
o,

f—O

HE

M+1=375 1.07

I-39

I-40 M+1=380| 80 10.77

i = M+1=373| 40 | 0.220
&, &y
142 00, 24522861 Me1=478] 79 | 0.254
G
43 S °& 2032204 | M+1=377| 63 | 0.356
N 7 C




F CH 0 1- 75FMr1=419586" 8% 8%, o

'\ NtCo\ ., F CH-74M1=4420. 002
CH3 CH 1 Q. 210-211M-1=407690. 410 No | a CHs OH
1-77=: -,2%&%@%‘8% =407 N O 6% PCT/EP02/01106
168
MOL STRUCTURE M. PL. Mass |Example| IC50
Spec
I-44 m%@ 245.2-246.1
N S ) [+ F
o,
CH
[-45 N,I:Io 214.7-226 8 0.273
Y Sog
<
CiH
I-46 5 M+1=343 37 0.066
O
Hy o
cH,
1-47 DY Mi+1=456 0.648
vMNW\mb
1-48 G M+1=331] 38 | 0.372
o0
“°\/\N)\N’ o
o,
1-49 | ne . £ M+1=356 0.066
N7 Sy R
abeeqs
\ O
oM,
{150 Ff M+1=343] 39 | 0.028
N
H"C\I/\N)E\N/ o
o, o,




CH 1_78242.3-242. 6M+1=381740. 017 1 NCH 12 August 2005 WO 027 6BIEY
PCTI EP02/ 01106 173 MOL STRUCTUREM Pt . MassExanpl el C50 Spec
1- 79248. 2VWOS{#04-430750. 029 ~ 7
=4570.724 L CH 0O CF~ 1-82F234.9-236.10.029 NNDF N

3005

1- 80239. 3- 240. 50. 135 RETERIIIHAES 263+

169
MOL STRUCTURE M. Pt Mass |Example| IC50
Spec
i-51 & o 255.5-261.4| M+1=494 78 0.246
g
P .
'\m, '
I-52 q:fxgp 249-4- 1 0.0M
W0 ¢ 251.2
CHy, ciH .
{153 PPN O\Q_F 215.2-218.1 0.073
* \l\‘ (!:Ha CH
“Hom
B | 1 M+1=361] 41 | 1.09
ao’\(\:)\:IIIo
oH oy
I-55 o F M+1=345 0.263
jssqe
R Ve o
cH,
I-56 M+1=371 0.038
He I " o O
oy
-57 C/Q\u 122.1-161.2 0.181
Y
o




6 CH O 1-83D233. 9- 235. 5MH1=443720. 341 N N 4r GH CH 1- 84} N(219Pei005
239. 7- 240 4" " N NNp CH O CHOH 12 August 20 4594
PCT/ EPO2/ Wﬁ?fg’%i’?i MOL STRUCTUREM Pt . MassExanpl e1C50 Speg%ﬁﬂ"%é%
1-850188-1960.085 NN .0 N | C,_ CH3 CH

170

MOL STRUCTURE M. Pt. Mass |Example| IC50

Spec
== E
% oot
-0
*N/I;I o]
cH,

1-58 M+1=378| 66 0.309

[-59 /\I £ M+1=400 2.42
paSrees
IN/kN/l 0
oH,
0T F M+1=308] 42 | 545
‘oo
’l\N’I o
CH,
I-61 M+1=383 43 0.171

| F
REseqs
N 7 | [o]

CH,
I-62 NN 0 210.4-211.2 0.017
IS QS
N N’ N (v}
] F
CH, M 7

OH

cH,
I-63 R N 207.2-207.5 0.203

]
@H"""

F

16veqe

a2

164 M+1=341] 44 | 0.113




/ T

F 1-860, 243.6-244.70.051 b Nzz :XI ) NOF o A58 7
F212. 8- 213, 5Md534,7600.162 \ a N 'f ENF ~C GHa CHZ popepoziorios
171
MOL STRUCTURE M. Pt. Mass |Example| IC50
Spec
165 |ng ¥ M+1=345] 45 | 0.475
peeeqs
CH,
166 | g, i M+1=372] 46 | 1.14
UCCCD
HE »
| o}
o,
-67 E M+1=329 0.018
jJseqe
HE N /rlv )
o,
68 1 M+1=301 1.13
feoqs
wkwjﬂf 0 |
&
1-69 Q_\A T M+1=477 0410
N7 -
CCO
o
70 | £ M+1=367| 67 | 0.095
[RSeeqs
)\( o
oy
71| | |1888-189.7| M+1=403] 55 |0.130
= e N
i
CHCHJ




VH 1- 88EM+1=3590. 113 1- 89FM+1=4141. 81 1-90F Mr1=412470. 048" H9us{ 0093

1- 91FM+1=373480. 613
MOL STRUWER 659t

Mr1=392490. 006 O 1- 94FM+1=3570. 006

CH3 12 August 2005 WO 02/064594 PCTY}
. MassExanpl el C50 Spec - 92FM+1=3920. 003

ERRAAIRS 175
- 93N |

172
MOL STRUCTURE M. PL. Mass |Example] IC50
Spec
172 o r@ T09.4111.3] M+1=405| 65 | 0014
o -~
1
QX
F CH
173 5 180.2-183.9] M+1=359 0.060
&)
F
CH
174 & M 1=442 0.002
QUCC G
o F Yo
F cH o
N-75 a ] M+1=419] 56 0.095
o800
l o]
CH,
CH
|-76 N¢m°7© 210-211 M+1=407 69 0.410
NA“N ou
&,
CiH
77 ~ °\©\ 552 7-224.8| M+ =407 0.019
@ (l}l’ [»] F
oH
78 TF N °©242.3-242.6 +1=3811 74 | 0.017
i
CEree
Criey




C -95F201 8-202. 5M+1=421570. 027

—3630 113“'@ 026

i 1-960 F251.7-254. 9|v++1 4§?§%‘8”ﬁ§?°?~ o

1-97216. 3- 218. 1M+ =4410. 056 n '
digust 2005 WO 02/ 064594 PCTI 2P02/ 01106 138
Pt . MassExanpl el G50 Spec 1-99 1- 100227, 9- 228. 8M+1=389770. 030

S e )

2o 7. 8M+
STRUCTUREM

173
MOL STRUCTURE M. Pt. Mass |Example; IC50
Spec
I-79 248.2-249.1| M+1=430 75 0.029
- M
F Ny Ry
I -
) o
o,
I-80 eH «@\: 239.3-240.5 0.135
o .
&,
i-81 o D/@\ 266-268 | M+ =457 0.724
HO Cl
LQ b
PO
ot
1-82 o T 234.9-236.1 0.029
NT YR ): ]
N/k\l"!f OF
O
(2]
I-83 AN 233.9-235.5] M+1=443 72 0.341
AL
"
CH
N’\N
I-84 ’II @ 239.7-240.4 0.054
OH




¢l ~ CH CH 1-101 1-102210. 8- 211. 8MH1=3910. 025 cK F 1-103' r '/ f'gust2005

W1=474310, Pl 0s 01 OH 1104, FMH1=358>10 O 1-10SEMtIdfiisbiliochO

02/ 064594 ugust 2005 PCT/EP02/01106 MOL STRUCTUR
Pt . MassExanpl el C50 Spec 1-106M+1=3980.345 F \ \ b I
174
MOL STRUCTURE M. Pt. Mass |Example| 1C50

Spec
-85 N;IIOQ 188-196 0.085
N)i\N bi! OCI
K@ CH, CiH

|-86 o 1 243.6-244.7 0.051
XL
N tlt 0,_-
cHy
5 5
CiH E
N = O
feoge
H,C\’\ (l;H . F
ek
-88 ] M+1=359 0.113
HO % .
SN seqs -
[}
cH

[-89 °—> £ M+1=414 1.81

pEreqs

I-87 212.8-213.5| M+1=377 60 0.162

I-90 M+1=412( 47 0.045

[-91 M+1=373| 48 0.613

E
o
1 -
"o
| o,




CH3 1- 107FM+1=3150. 074 |
180. 2- 182, 2Mr1=409710. 368 a 1- 110F176. 7- 177. 7Mr1=391590.
MO ROSSPH CH 1-11 i208.7-212. 44.88

(0]

F

1- 108FM+1 =378811.07 | O

A QoA 1%_%&& 2005

175
MOL STRUCTURE | WM.PtL Mass |Example| IC50
Spec
92 | = ; M+1=392 0.003
S seqs
JLK
o,
1-93 ; M+1=392| 49 | 0.006
S O
oH,
1-94 ] M+1=357 0.006
L0
e \ o
CH,
195 |_ 1 |201.82025[ M+1=421| &7 | 0.027
g, N S S
oSsoqel
CHGHa
196 | o [ |2517-2549| M+1=437| 88 | 0031
oSseqst
L
CH o
1-97 J@\, 216.3-218.1] M+ =441 0.056
l\; oM
5 l"’ |
98 | T s 253.4-257.8| M+ =363 0.113
VO
oy

bernPo2b110684N b N




w 1-112f242.7

-243.10.993 N O

cp-~

12 August 2005

12 August 2005 WD 021064594

- PCT/ EP021W91’618641>?’8 MOL STRUCTUREM Pt . MassExanpl el C50 Spe@CT/ER02/01106

1-113(a211. 8-213M+1=373680. 020 ~ CH 1- 1141 \ o

"O00.147 IV C N\ Jr
CHI CH 1-115207.3-207.6M 1=4210.699 0
176
MOL STRUCTURE M. Pt Mass |Example| IC50
Spec
1-99
1100 XL |Z792BE V=39 77 | 0030
&y
101
1102 ~ \@ 210.8-211.8| M+1=391 0.025
i/ ; o
5 T
1103 [ M+1=474| 31 | 0.001
2
! -
o}
3 A o
e
104 & ; M+1=358 >10
00
o I o
CH,
1105 : M+ 1=384 >10
OO *
;964
&

A




CH 1- 116FMF1=3290. 145 N\ \ \ 1-117222.1-222. 8Mr1 =4370. 838 AUggs 2005
1- 118C" 17 W@ OARERM-1=3910. 643 F Girai- 'O OF 1 PCT/EP02/01106
1- 119F104. 3- 107. 5M+1=391530.045 HC, Ha ~ NNNF O HIC 12 August 2005 WO

. 02/ 064594 PCT/ EP02/ 01106 179 MOL STRUCTUREM Pt. MassExanpl e1C50 Spec

177
MOL STRUCTURE | M.PL | Mass |Example| IC50
Spec |
- M+ 12398 0.345
06| () F "
LCCO
i/
) (=]
i,
15107 ; M+1=315 0.074
[M[3eess
I\mo
e,
108 ¥ M<1=378] 81 | 1.07
e N
BeSeeas
' [+]
oy
1-109 KWV&": 180.5-182.2] Ma1=409| 71 | 0.368
,,’(N\) =]
110 T [176.7-177.7] M+1=391] 59 | 0.121
Isege
TN N Vo
cH,
CH GiH
CcH,
EET . |087-2124 .88
rV') -
et
[Fi12 L, [T 0.993
o
/\ CH
L,




1-120R 0 CH F223. 4- 225Mr1=528300. 001 F 1-121aH F 12 August 2005
cl *W107. 2wiold/oéMs3=3730.107 OH N\ \ \- | }I / HN O @fiveroddRGH F
250. 5-253.71. 13 O xc~ 1 CH3 1-123F178. 2-179. 6M+1=327340. 092 -~ O CH
1- 124\~ 130. 6- 132. 2Mr1=405620. 031 ~

178

MOL STRUCTURE M. Pt. Mass |Example| IC50
Spec |

-113 211.8-213 | M+1=373} 68 0.020

CH

114 MHO 193.7-194.3 0.147
N/,\\N ’ N 0@
b LI

I-115 207.3-207.6! M+1=421 0.699
0Oy, N
O\/LN’
L
I-116 ' £ M+1=329 0.145
oo
H’c\’\n & o .
cH,
-117 (; 222.1-222.8| M+1=437 0.823
DG
o »
&
1-118 o _ 174.6-175.21 M+1=391 0.643
Soo0e
o

119 104.3-107.5] M+1=391 53 0.045




NNO CH FgoHl CH 1-125(r)r,-1 198.6-200. 3M1=3856160"PT RRR) N N
O | F CH¥O@4/8tdes 1- 126FMF1=3570. 008 xrO ~' | 12 August re0fiSoMi108/ 064594
PCT/ EP02/ 01106 180 MOL STRUCTUREM Pt.MassExanpl e1C50 Spec
1- 127JM+1=387500. 080 0,")f' o

179

MOL STRUCTURE M. Pt Mass |Example; 1C50
Spec

[3

1-120 o ™ . 223.4-225 | M+1=528( 30 0.001
geteoqe

F

1-121 el oo 107,2-111.4] M+1=373 0.107
Hy OH Ny
HC {
cH,
[-122 CIH F |250.5-253.7 1.13
COCO
Hac\N)\N/ I;.I i}
CH,
1-123 178.2-179.6f M+1=327 34 0.092

=
NS °\©
A o
CH
- e Ve - =
I-124 N mop 130.6-132.2| M+1=405 62 0.03
cy

;\?

cH,
I-125 NéHO 198.6-200.3| M+1=385 61 0.110
LU

| F

CH,
DO,

OH -

3
G
H AP
HEC |,
Hy o
oH,

I-126 M+1=357 0.008




12 August 20
F 1-128E M+1=4662.54 Cl) f / f CHa 1-129FMr1=359510.046 ' 9ut2009

1- 130F203VW@ @20064339. 035 ,N O OH i | 1-131f F 224-224.90. OFGr/BrddoosF CH,
dH OH 1-132' 0\ 232.4-233.70.260 NN " N O CH3 cii 1-133197-204Mt1
=462700. 002 F gi 4 12 August 2005 WD 02/ 064594

180

MOL STRUCTURE M. Pt. | Mass |Example] 1C50
Spec
M+1=387] 50 | 0.080

127

J* o
oj\/\N’JI\N/N:@ioji>
o

-128 M+1=466 2.54

< @
S
ptreqr
&,

1-129 M+1=35¢; &1 0.046

1-130 3 203.6-207.5 0.035
%
OO0
i
é &4
cH
1131 P 224-204.9 0.073
NJ.‘\\NIT Q E
O
OH
}-132 NN 032 .4-233.7 0.260
| Qg
N N I [#]
© 3 CiH
1-133 7 197204 | M+1=462] 70 | 0.002




12 August 2005
PCT/ EPO2/ 01106 181 MOL STRUCTUREM Pt. MassExanpl elC50 Spec

1- 134197. WOX046484 034 F ~ F pi o0 -135np=135- M+1=399282. 0 PCAEPR/E106
1- 136FM+1=3970. 101 N ~ o~c~ 1-137Ncr~+ F Mt1=3980.567 0 CH3 1-138"
205.0-207.00.099 0 ' yi O OH 1-139FMr1=4270. 200 1- 140M+1=4231. 41

181
MOL STRUCTURE M. Pt. Mass |Example] IC50
Spec
1-134 o 1 197.0-204.0 0.034
?mm
{135 oA . mp=135- | M+1=399| 28 20
| @m O\,ﬁ; 145
F cH
I-136 . ob M+1=397 0.101
&y
[-137 | He oy ' F M+1=398 0.567
R oceo
’ R
P \ 5
o,
[1-138 PN 205.0-207.0 0.099
LA
Q
1-139 : \ a | M+1=427 0.200
!/
HO R
1-140 7 M+1=423 1.41
=
000
o




12 2
..-1101 -6 12 August 2005 WO 02/ 064594 PCT/ EP02/ 01106 182 (A %P UREM

Pt . Mass Ex$&286¢€88 Spec 1- 141149- 180M+1=4530. 073 F 1- 142d/1BP02/01106
240. 8-242. 6M1=287201.83 x ~ C~t 1 -143F> 10 o NJ F 1-144-a 0-6 0.066 N

N ONN
182

MOL STRUCTURE M. Pt. Mass |Example| IC50
Spec

I-141 A | oo 148-180 | M+1=453 0.073
m

F

1142 F o |240.8-242.6] M+1=287 | 20 1.83
seqe
I-lzN/[\/ \ o)
CH,
I-143 i > 10
l’\II@
L
) |
-144 0.066

F
. o)
SUUN reRe

EVER i | 0.026
QL_Crr0

N
]

P i
/N\\O
A~
N N I'i«l [o]

147 NN 60.3-614 |(M+H)+=3| 55 | 0.008
I 400e
NN o 87
Ct

s

I-146 0.266




1-145ir' 7r111 -6 0.026 01"'N N N O 1-146N F 0.266 NI O N R OUFus£98°
60. 3- 61. 4(WOMAESSE0. 008 OF N N | 87 G S 1 2 August 200BCTEP@RIDBA594
PCT/ EP02/ 01106 183 MOL STRUCTUREM Pt . MassExanpl e1C50 Spec 1-148 f
246-247. 5SMr1=401250. 489 N _ V~O E

183
MOL STRUCTURE M. Pt. Mass |Example| 1C50
Spec
I-148 S 246-247.5 | M+1=401 25 0.489
)‘\*N o] F
oha
1-149 2 g gl 233-235.7 1.22
QO
b,
CiH
éH

I-150 Nm 209-211.2 0.219
N o F ,

-151 W [ x 198.4-201.6] M+1=369 24 0.057
L0
é CH,  om
0
-152 NP N . 243.1-246.3| M+1=361 73 0.189
Ny

-153 ) mc\Q_; 254.5-256.1 0.958




om 1- 149" { @3-2935. 71.22 ~NO CIHOH1-IN f .
G % ceH &Y%+ 108. 4- 201. 6Mr1=369240. 057 N N 0 CH3 (] PFT/EPGR/01tg6
1- 152243. 1- 246. 3M+ 1=361730.189 N NN O / | CH3 CIH 1-153254. 5-256. 10. 958
Nt O PK
' 184
MOL STRUCTURE M. Pt. Mass [Example| IC50
Spec
I-154 NWF 154-175 | M+1=375] 64 0.621
NJ%N N o]
ek
I-155 S 246-250 | M+1=379| 76 0.410
NJ\\\N N o F
Ly,
CH
-156 S 229.5-230.2] M+1=383 27 0.054
/k"'N P;J {#]
ol
G
I-157 s 243.2-243.8 0.163
N éH’ 0':;IM F
I-158 ,'1: s 1179.6-182.7 0.060
N~ N \ [«]
CH,
CIH
1-159 S 254 .4-255.7 0.364
. NA\N ; O
KL o,
CH
™
Mew,
I-160 o F oo |162.9-170.5] M+1=371] 54 0.448

| 209-211 209 R o F




12 August 2005
RUCTUREM

! O- 1 ai %‘3%{' )64594 184 12 August 2005 PCT/ EP02/01106 MOL S
Pt . MassExanpl Spec 1-154154- 175Mr1=375640. 621 F N N NGI/ERBOEEE ot H N
1\ 1 1-155~ 246-250M+1=379760.410 ' O F NN ' CH3 CIHF 1-1561
1229, 5-230. 2Mr1=383270. 054
‘ 185
MOL STRUCTURE M. Pt. Mass [(Example| IC50
Spec
l-161 N 178.3-179.3 0.118
s |
N N W [#]
1 F
CH,
CIH
OH CH,
l-162 S 233.8-234.6 0.054
NN frl o/ F
SIEE
[
B3] "< 215.2-218.1 0.073
& -
i-164 — 1 | 85.0-89.0 0.009
1-165 T La|201.5-203.0 0.055
m%kmﬁk
i o
{l-166 1 363 0.011
SB o Qb
-~ N/[\N/ lil 0.




. A
LI N -%0 %giCall OH 1-157-\243.2-243.80.163 0o F H (A PS8
179.6- 1827 0%HEF M c i 0 NKH 0.6 OH | ~ 1-159\~254. 4- BEFERGRIE6 \\ " N 0o
OH | : DN~016 1-160"' 162. 9- 170. 5Mr1=371540. 448 7

186

Table 2. Additional representative compounds of Formula I and representative

compounds of Formuia IT

Structure MS MP Example} 1C50
21 1712 - 108 0.016
183.5

Shergel

2-2 M+1=369 99 >10

¥

Yeeqs

2-3 ' 134.6- 110 0.081

P Oy |

2-4 155.0- 1.18

) 185.8
Ol




12 August 2005
19 g0, 02/ 064594 185 12 August 2005 PCT/ PO ”%;0
STRUCTURENT® B/ NE&sExanpl el G50 Spec 1-161178. 3- 179. 30. 118 ik,
HO CHa 1-162N ~ ' a233.8-234.60.054 F N-NN O F C
1- 163C" 215. 2- 218. 10. 073
187
Structure MS MP Example] 1C50
25 M+1=378 100 | 0.246
O Sy ©
O Qs
56 M+1=395 101 | 0.719
2.7 M+1=395 702 | 0213
b_\/kn Y G ’
28 M+1=382 103 | 0.571
”-..e /k@
29 1152 | 111 | 0.008
| 122.9
| -
pessepetis




0 F F 1-164F85. 0-89. 00.009 1-165'H F. Chiral 201.5-203. 00 058Y$¢2% fog¢
1- 166F3630M®M6E94 ~- N N N O WO 02/ 064594 186 1 2 August REFEP02/01106

PCT/ EP0O2/ 01106 Table 2. Additional representative conmpounds of Fornula I
‘and representative conpounds of Fornmula Il StructureVsMPExanpl el C50
2-1171.2-1080.016 183.5 r ~ v 2-2M+l= 3?@899> 10 2-3134.6-1100. 081 187.3
2-4155.0-1.15 185.8

Structure MS MP Example| IC50
2-10 136.0- 0.004
140.0

211 194.0- 0.001
197.0
| "
ooy
i w 1
2-12 150.5- | 0.034
153.0

QI Oy,

2-13 130.0- 109 |> 0.001

135.0
Q\,‘m’\O\g,O

214 130.0- > 0.001

135.0
sbsegels




WO 02/ 064594 187 1 2 August 2005 PCT/ EP02/ 01106 Struct ur eNSNEEAARI 21 C50
2-5M+1£378’100%.f_§g 2- 6Mr1=3951010. 719  2- 7Mr1=3951020. 2 PET/EPOBOMES
=3821030. WPI""%%™8115. 2-1110. 008 122.9 WD 02/ 064594 188 12 August 2005
PCT/ EP02101106 Struct ur eMSMPExanpl e1C50 2- 10136. 0- 0. 004 140. 0
2-11194.0-0.001 197.0 1j | .o
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Structure MS MP Example| IC50

2-15 M+1=383 104 3.74

s¥veqe

AR
2-16 M+1=379 105 > 10
2-17 : M+1=365 106 7.19

m i & 1
2-18 (M+H)+416] 195-201 84 | 0.005
2-19 419.1MH+ | 200-202 87

,k\‘/f“\/?: @
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2-12150.5-0.034 153.0 | 2-13130.0-109> 0.001 135.0 2-14130.0-> 0.001 135.0

91 WO 02/%%2&4%115 2-16 2-17 2-18 2-19 Structure .. a~OXCT/AEM2/0MIgUSt
2005 PCT. 101106 189 MSMPExanpl e 1C50 Mrl =3931043. 74 MF1=379105>10 M+l

=3651067. 19 (M+H) +416195- 201840. 005 419.1 M+ 1200- 20287 12 August 2005 WO
02/ 064594 PCT/ EPO2/ 01106 190

190
Structure MS MP Example| 1C30
2-20 393MH+ | 196-187.2 86 0.005
2-21 (M-+H)+374 0.073
2-22 (M+H)+452| 199-204 0.037
N/ r;) F
4!

2-23 | (M+H)+388| -257.1- 0.002

S 257.8

/
2-24 (M+H)=390 89 0.116




Structure MBMPExanpl e | C50 2- 20393MH+196-197. 286 0.005 2- S1{ KA #3%0. 073
2 22(MrH) +452199- 2040. 037  2- 23( MrH) +388257. 1- 0. 002 257. Scampot/biby =39089
0.116  \WOU2P888%94 19 1 Structure .1V No MS 467 (M+H) +376 ( MrH) +389
(MeH) +346 414. 43M H MP 178. 6- 181.2 216-217.9 200.9- 206.7 222-230. 6

191
Structure MS MP Example| 1C50
2-25 467 178.6- 112 0.002
= ‘ﬁj\ 181.2
2-26 X (M+H)+376 216-217.9 o3 0.051
P
2-27 (M+H)+389 200.9- 0.092
@ 206.7
P
2-28 A (M+H)+346 | 222-230.6 0.003
1/ -~

2-29 414.43MH | 239-244 0.004




239-244 12 August 2005 PCTI EP02/ 01106 Exanple 112 93 1 c50 0. 984°¢%81

0.092 0.003 0, o%zé, WO 02/ 064594 192 2-30 2-31 2-32 2-33 2- PLTHROYEL6e | C | C
xP 1C M5 WAB ) +403 199. 1- 205.9 388VH 402VH ( M+H) =418 237. 5- 239

192
Structure MS MP Example| 1C50
2-30 ' (M+H)+403| 199.1- 95 | 0.001
205.9
2
ey
2-31 388MH | 237.5-239{ 88 | 0.006
2-32 202MH | 151-164.8 0.043
12-33 (M+H)=418| 136.4- 92 0.004
- , 131.0
o
2-34 | (M+H)=402| -198.1- 0.002
- 199.7
A




151-164. 8 136.4- 131.0 (MrH)=402 .198.1- 199.7 12 August 20p5ugust2005

PCT/ EPC2/ 011064 anpl el 1C50 95 1 0.001 88 1 0.006 0. 043 MA/EPQRIOLEE 0. 002
12 Augus'?v%%%a CT/ EPO2/ 01106 WD 02/ 064594 193 2-35 2-36 2-37 2-38 2-39

Structure rOnc. M5 (M+H) =374 (M+H) =460 MP | Exanple 212.2- 214.0

193
Structure MS MP Example| 1C50
2-35 M+H)=374| 212.2- 0.507
- 214.0
2-36 (M+H)=460 91 | 0.008
237] (M+H)=432 90 | 0.003
. X
2-38 [M+F)+402| 197-1985] 94 | 0.125
=~
5 -]
2-39 ' (M+H)+405| 154.5- g7 | 0.003
f\x i 156.0
l




91 (M+H) =432 1 90 (M+H)+402 197-198.5 j 94 (M+H )+405 154, 32 A§9ust?BES o | c50

0.507 0. 0%(%708953 0.125 0.003 12 August 2005 PCT/ EP02101 RS3/EROX8HM064594
194 2-40 YONRES 5743 2.44 Structure 1C NQ MC M5 1 MrHE405 (MrH) +386
Mr1-417 MP  22.-64

194
Structure MS MP Example{ IC50
2-40 M+H=405 | 226.4- 98 0.014

ﬁ;\ 227.7

o¥s e

i H
H
oH

2-41 (M+H)+386| 210.3- 0.227
| 219.8
/ G

2-42 M+1=417 | 175.3°- < 0.001

176.9°
0.001
2-43
0.052
2-44 239510
249.7




227.7 210.3- 219.8 175.3- 176.9 239.5 to 249.7 Exanpl e 9814658"'6%844
0.227 0.001 0.001 0.052 12 August 2005 PCTI EP02/ 01106 WPCHERBASHE 195
0.010 0. G0BOBOEH 12 August 2005 PCT/ EP02/ 01106 WD 02/ 064594 Structure
2-50 2-51 2-52 OH C
195
Example| 1C50
Structure MS MP Bp =57
= | 174.9- 9 .
2-45 (M+H)
£ 419 176.3
N
>
. 148-152 | 0-006
2-46 |
R
7 ]
1853- | 107 | 0.001
2-47
' @ 186.9
QL
O L
J ]
’ 037
_452| 199204 | 85 |0
2-48 (M+H)
-~
F
2-49
YD
l
HNJ\/ Noo F
|
)
O
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0 196 M5 MP Exanple 1C50 6.93 1.29 12 August 2005 PCT/ EPQ2
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101106

02/ 064594, 197 é;sgjm; 1. A conpound of the fornula | or R RCRERO3QUIG > N
Formul a IV - B0 pharmaceutically acceptable salts thereof, wherein:
ZisNorCH, Wis NR2; X is 0, Me (where R4 is hydrogen or alkyl), S, or
CRSR6 (where 15 R5 and R5 are independently hydrogen or alkyl) or C=0
X2isorNR ; Ar' is aryl or heteroaryl;1¥® is hydrogen, alkyl, acyl,
al koxycar bonyl, aryl oxycarbonyl, heteroal kyl carbonyl,
het er oal kyl oxycarbonyl ar R2'-R22 where R21 is _alkylene or 2?' 0 - and
R22 is al ky}—e+r—ratkox rﬁﬁ:tdré hydr ggenmsal Kyl , MR oall Ryample ylc,:ng al kyl
het eroaryl,| hetleroar §tky . _cycloalikyl cycloalkyatkyt;
het er oal kyl F3l&gfji tut ed cycl oal Kyl ,
ANZAN
KA WA
|
<y .
OH
6.93
-51
> cl 1\ \
V.
o)
. 1.29
12-52
2-5 l N \
V,




het erosubstituted cycloal kyl, heteroal kyl, cyanoal kyl, het é?@‘é’%?tf 05
hetero- cyclylal kyl, R 2-SQ0z-heterocycloanm no (where R 2 PSTHROYAIRG/|
aryl, ar aMo2/0643%4 August 2005 PCTI EPO2101106 WO 02/ 064594 198 het er oakyl
or heteroaralkyl), -YI-C(O-Y2 R1 (where Y and Y2 are independently

ei ther absent or an al kylene group and R 1 is hydrogen, alkyl, haloal kyl,
hydr oxy, al koxy, am no, nonoal kyl am no 7 di al kyl am no),
~(heterocyclyl)(cycl oal kyl)al kyl or (heterocyclyl)(heteroaryl)alkyl; | 1

aral kyl, R3 is hydrogen, alkyl, cycloal kyl, cycloal kylaiky , ary 5
~hal oal kyl, heteroal kyl, cyanoal kyl, ahlsene-C(O-R3" (where R31 is
hydr ogen, al kyl, hydroxy, al koxy, anno, nonoal kyl am no or dial kyl ar ni no),
am no, 33 (where Y3is -C{O,-C(OO0, - nnnoalk&%g i no, dialkylamno or
NR37- Y3-R C(O NR34, S(10) 2 & c&ffhdiiRgshe frgnula nd 0 are independently
hydrogen or 10 al kyl; and R33 is hydrogen, alkyl, cycloal kyl,
cycl oal kyl al kyl, heteroal kyl or optionally substituted phenyl )or acyl; R7
i s hydrogen or alkyl; and 1, R8 and RO e ixquﬁndently hydr ogen, al kyl
aryl, aralky }-R$ cycloal kyl, cysi“oakKy yl ‘Athet er oal kyl ,
al kyl sul fonyl, arylsulfonyl, -1C(O} R2'] 15[(where R81lis al kyl, aryl,
aral kyl, cycloal kyl, cycl oal ki=a 7hShef 0arkYl , al kOxY, |mmino or
aryl (al kyl )am no) or R8 aryl oxy, am no, no- or di-al kylarrdno, ary and
R9 t ogether form =CR82R83 (where R82 and 3 are independently hydrogen,
al kyl, cycloal kyl, cycloal kyl al kyl ofog@fiapnally substituted phenyl). 20

5

Xl
Sy . ~ AII

N
oW
R\ W/‘\Z/ N NR3R9

Formulal ~
10 or phanﬂaceutically acceptable salts thereof,
wherein:
ZisNor CH;
W is NR%;

gen or alkyl), S, or CRR® (where
r C=0;

%' is O, NR* (where R* is hydro
15 RS and R® are independently hydrogen Or alkyl) o
X?is O or NR';
Ar' is aryl or heteroaryl;
R? is hydrogen, alkyl, acyl, alkoxycarbonyl, aryloxycarbonyl,
=2 2 ene or
heteroalkylcarbonyl, heteroalkyloxycarbonyl or —R*.R% where R is alkyie
20 -C(=0)- and R% is alky! or alkoxy; |
| R! is hydrogen, alkyl, haloatkyl, aryl, aralkyl, heteroaryl,

. 1
heteroaralkyl, cycloalkyl, cycloalkylalkyl, heteroalkylsubstituted cycloalky
loalkyl, heteroalkyl, cyanoalkyl, heterocyclyl, hetero-

" heterosubstituted cy< _
is he kyi,
cyclylalkyl, R'2-SO,-heterocycloamino (where R'2 is haloalkyl, aryl, aralky 7




_ 12 August 2005 .
or pharmaceutically acceptable salts thereof, 2. The conpoun go claim1l,
wherein: Zis Nor CH 25 Wis NR2 or 0; CR5R6 (where 30PET/EP/EIONRA
(wher e Riwionzlegtdpbgen or alkyl), S, or R5 and R6 are independently

hydrogen or alkyl) or CCO X2 is Oor NR7; Arl is aryl or heteroaryl; R2
I's hydrogen or alkyl; 1 2 August 2005 PCTI EPO2/01106 WD 02/ 064594 199 R

I s hydrogen, alkyl, haloal kyl, aryl, arakyl, cycloal kyl, cycloal kyl al kyl,
het er oal kyl substituted cycl oal kyl, heterosubstituted cycl oal kyl,
-Y-C(O-Y2 -R'" heteroal kyl, cyanoal kyl, heteroc Clélﬁz het er ocycl yl al kyl ,
(where Y' and Y2 are inde nth W PeIR Bpgiene Yoan &%yl ene group and
R is 5 hydeeyanyl OélhRVF(’,a?ﬁgﬁﬁéligq:@)hng{oxy, al Iﬁom(1g anL NQkyfonoal kyl mmi no
or dial kyl ani o% egggtegﬁ&%s@k ke 4 albyteho giokp ang Ri YIS NATOSen. 4%

3}5“%&’ ngeat

(het erocycl

aryl) Y clyl){ R3 is piméyd), cycl oal kyl ,
cycl oal kyl alpgwatkydmyidroxar alk@xy, mﬂ?alg%%c’ﬂwlagﬁgé glrg%gblkg I

, cyanoal kyl ,
al kylene-C(O 3' (where - r 1anibeeroayBslkyl: hydr oxy, al koxy,
ani no, monod] ﬁ?ﬂ&ﬁ?lﬁﬁ(ﬁfﬂ%gﬁkg)@ﬁ?ly& (ﬂ&%fbc{c s i

: amno), 10 ni onoal k , ardik®l Kyl am no or
NR32- Y3- R33 (where Y3 ksishga,@gen,am(y@@cmﬂkyt@&ﬂ%&wg@’ j% (O 2NR35:
R32, 4 and R35 are independent hydr oge [ R¥ete RanshfR8eas hydr ogen,
al kyl , - cycl agdidalkyl, mnbdaykyyaalpk@/’%’ aﬁgﬂ@?ﬁ‘gﬁ%}‘ or

alkyl, hydroxy, alkoxy, amino, monoalkylamino or dialkylamino), amino,
oalkylamino, dialkylamino or NR3ZY2-R® (where Y’ is -C(O), -C(0)0-, -
mon \
C(O)NR*, S(O)z or S(0),NR*; R*2, R* and R are independently hydrogen of
] 2 B + .
10 alkyl; and R is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl or

optionally substituted phenyl )or acyl;
R’ is hydrogen or alkyl; and
R® and R’ are independently hydrogen, alkyl, aryl, aralkyl,

81
cycloalkyl, cycloalkjlalkyl, heteroalkyl, alkylsuifonyl, arylsulfonyl;l-lil(logfl;xy

15 (where R%Ys alkyl, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, hetero - y), - ,
aryloxy, amino, mono- or di-alkylamino, arylamino or aryl(alkyl)amino o,
and R® together form _CRMR® (where R and R® are independently hydrogen,

alkyl, cycloalkyl, cycloalkylalkyl or optionally substituted phenyl).

20
* or pharmaceutically acceptabie salts thereof,
2. The compound of claim 1,
wherein:
Zis N or CH;
25 W is NR? or O;

56
%} is O, NR* (where R” is hydrogen or alkyl), S, or CR'R® (where
RS and RS are independently hydrogen or alkyl) o C=0;
X*is O or NR';
Ar' is aryl or heteroaryl;
30 R%is hydrogen or alkyl;




. _ _ 12 August 2005
optionally substituted phenyl )or acyl; R7 is hydrogen or alkyl; and 15 R8

and RO are independently hydrogen, alkyl, aryl, aral kyl, pcOE®H2/RI06

cycl oal kyvo sepeiseal kyl al kyl , heteroal kyl, al kyl sul fonyl, aryl sul fonyl,
-C(O- (where Ralis alkyl, aryl, aral kyl, cycloal kyl, cycl oal kyl al kyl,
het er oal kyl, al koxy, R and Raryl oxy, am no, nono- and di-al kyl am no,
arylam no or aryl (al kyl)am no) or RO toged her forms2R s3 (where R82 and
R83 are independently hydrogen, -CR 20 al kyl, cycloal kyl, cycl oal kyl al kyl
or optionally substituted phenyl). 3. The conpound of claim1l1 or. 2,

wherein Zis N 4. The conpound 1CAraIkoE cicloadk®d, wherein Wis
NH. 5. The conpound olea!hb}’Qfﬂ%ﬁnogkgﬁgpr?sgﬁﬁ’%y o : ionally

Wherein_ Ay iéoﬁgﬂ
substi t ut ed phenI)((I 81 G0 s adtedf cyaloalighdietsropsitHEC £Y51 gdrein XL is
0 or CHp. clpalicyjpl yc’orrpoun of any one of c%ﬁé;irs_ﬁ-_@(o)y\fﬁaqﬂ nXLis O 1
2 August 20q&terggﬂ]lgmﬂ:ﬂkﬂoBethQYbb@FS@&Y‘% .’ The tonpound_of any one

of claims 1-7 whergin is aryl. ; chodkidghe groyp kehRkyFal kyl |
het er oal ky! siwistd Yﬁ@%‘%%ﬁ&f@l’%ﬂe{lﬂ)@%@& Yebsen€ ¥EarDalkid

erosubstituted.c CIQ%IkyI,
. heteroal kYl ,_ hetero | yhioRkyvINRYREDE wikoxly adrkipb, BINO mﬁ’é‘ﬁp und of any one
of cl ai’ns 1-@"%%?&%%&1’& oftky} ¥

I s” het er pal kyl subst j,L) Serbkeylalkyl; :
het er osubst i §ufkeTAnENo), d'mltdm{ty,clyﬂﬁé‘t)’émgiﬁ)?‘ﬁ(y?]m ﬁ‘é’%‘?%%@'m| . ﬁ[g The conpound
- of any one of clains 1%&%&@%%@1’ (jyaom&}qz,tc@bmwlaykyh aryl, 313HkY, onpound of

S

any one of clainms 1-9, 8 =
haloalkyl, heteroalkyl, cyanoalkyl, alkylene—C(O}-Rm (where R’ is hydrogen,

alkyl, hydroxy, alkoxy, amino, monoalkylamino or dialkylamino), amino,
? b 3 3 . i
10 monoalkylamino, dialkylamino or NR32.Y3-R® (where Y is -C(0), -C(0)0

5. 232 R and R are independently hydrogen of
- 3 $(0), or S(ORNR™; R, R™ an
o eteroalkyl or

1, h
alkyl; and R is hydrogen, alkyl, cycloalkyl, cycloatkylaiky

optionally substituted phenyl )or acyl;
R is hydrogen or alkyl; and
15 R® and R® are independently hydrogen, alkyl, aryl, aralkyl,

) Ry
cycloalkyl, cycloalkylalkyl, heteroalkyl, alkylsulfonyl, arylsulfonyl, C(O)

alkyl, cycloalkylalkyl, heteroatkyl, alkoxy,

: 8
aryloxy, amino, mono- and di-alkylamino, arylamino ot aryl(alkyl)ammo) orR
=CR¥R® (where R* and R® are independently hydrogen,

(where R®'is alkyl, aryl, aralkyl, cyclo

and R’ together form y
20 alky), cycloalkyl, cycloatkylalky! or optionally subst_ltuted phenyl).

3. The compound of claim 1 or 2, wherein Z is N.
4, The compound of any one of claims 1 to 3, wherein W is NH.
5. The compound of any one of claims 1-4, wherein Ar' is optionally
substituted phenyl.
25 6. | The compound of any one of claims 1-5, wherein X'is O or CHz .

. 1-
7 The compound of any one of claims 1-6, wherein X' is O.




het eroal kyl. 12. The conpound of any one of clainms 1-i 1, 1\2/\,#59%?%09? IS

15 hydroxyal kyl . 13. The conpound of any one of claims 1-Jappphaasen Ar'
is 2- substitu %g§4phenyl 4- substi t ut ed- phenyl or 2, 4di substituted-phenyl.
20 14. Thav@d und of any one of clains 1-13, wherein Ar is 2-

chl or oPhenyl, 2-fluorophenyl, 2-nethylphenyl, 2 fluoro-4nethyl Phenyl or

2,4- difluorophenyl.. The conp conpound g any one of clains 1-14 of
Formula X, wherein X2 25 15. Pis 0 and is nethyl, Propyl or

cycl opropyl, preferably nethyl. The conpound of any one of clains 1-14 of
Formula 1, wherein X2 16. is NR and R3 is_ net g)lﬁl %@ylis 1,cycl opropyl,
preferably nethyl, 30 lﬁlc%g@&ﬁn&ﬂmymﬂﬂﬁﬁ 11 02/ 064594 201 17.
The conpound of gﬁy one of cl ai nqu% 16 tglfoallf(gfsﬂwtmtbdcyoldmék)éi n R8s

hydr ogen and Jiiiscyisatkyl, enckgplisialkgni“FY &0 re: é‘wheré @;yl_i s al kyl

al koxy, aryloxy, am no d”&%@kgyhemmﬂ,rhaﬁwam L arIEPeYSY 187 The compound
of claim 15, hersesibsatrfed GYEOBI Y™ or o= phenyl and R is

tetrahydro-2H pyran-4-Y1, i.e., 6-(2,4-difluorophenoxy)-8-methyl -2-

(t etrahydro- 2H pyran-4-yl am no ﬁ”gﬂg&fﬁ Qﬁ{sfngnvdierﬁiﬂBéF%-one. 19. The
'corrpoung of cl ai .15, of gny99° 1 uor o- phepy} ef'e?oﬁl&CiOR is
tetrahydro- 2H yrag%g{fs}égiﬂtﬁte&c @alkg,ﬁeteuotuhmmﬂféﬁmﬁ%sé‘-pr pyl - 2-

1
(t-etrahydr o- 2BEERP amn Spyrl do[ 2, 3-dIl pynnvdi n-7(81)-one. wherein Arl
i‘s 2,4-difl UOB&Q&,@WW.

ims 1-9, wherein R'is
10 The compound of any one of claims 1-7,

10 heterocyclyl.
. 1.
11 The compound of any one of claims 1-9, wherein R is |

heteroalkyl.

- 1-
12 The compound of any oné of claims 1-11, wherein R is
15 .

hydroxyalkyl.

. . 1. 2.
13 The compound of any one of claims 1-12, wherem Ar 18
‘ disubstituted-phenyl.

substituted-phenyl, 4-substituted-phenyl or 2.4-

. . 1. 9.
20 14 The compound of any one of claims 1-13, wherein Ar is
- -ﬂuoro#methylpheny] or 2.4~

| chlorophenyl, 2-fluorophenyl, 2.methylphenyl. 2

difluorophenyl.

rmula 1, wherein x?

The compound of any on¢ of claims 1-14 of Fo

25 15.
methyl, propyl or cyclopropyl, preferably methyl.

is O and R?is

. A X2
16 The compound of any one of claims 1-14 of Formula I, wheréin

.
js NR” and R? is methyl, propyl or cyclopropyl, preferably methyl.

30




20; The conpound of claim15, 1 i.e 12 August 2005

b-(2, >-clifluorophenoxy)-8-cycl oprbioyl - and R is tetrahydigygihdrige 15

2-(tet rah%e{,&h—gggyran-&yl am no) pyndo|[ 2, 3-d] pyndi n-7(81" -one. 21. The
conmpound of claim 15, wherein Ar' is2,4-difluorophenyl and Ris

-1, 3-di met hyl - 3-hydroxy-butyl, i.e., 6-(2,4-Dfluoro phenoxy)-2-(3-hydroxy-
1, 3-di net hyl - but yl am no) - 8- net hyl - 8H pyerl(iIo[ 2,3-d] pyri mdin-7-one. 20 22.

The conpound of claim 21 that is 6-(2,4-Dfl uoro-phenoxy)-2-( 3-

hydr oxy- 1(S), 3-di met hyl - but yl am no) - 8- net hyl - 8H pyri do[ 2, 3-d} pyri rndi n-7-

one. 25 23. The conpound of claim?21 that is 6-( | Oxlpreinoxy) - 2- ( 3-

- hydroxy- 1(R), 3¢4li net ffyé compyindrof any 0@@%%-18&%%@&233- d] Eyri mdin-7

- one. 24. The conpound of Clal g%llﬂgﬁ( EQ%HA 8r i ONR ewnere R inglkibt 2005

PCT/ EP02101 108 s doegcocad Ry 198825y S5 acy ! | alﬂ<ox.ycar bonyl ,

aryl oxycar bonyl , heter aﬁn@ﬁ jamintet dinkalain®kycar bonyl or- R2' - Rf
where R2' is %%Iaé'ﬁlg’xg’r- é’gl?é and R22 is alkyl or alkoxy. 5 25. The
conmpound of claim 24, wherein R is heteroal kyl or heterocyclyl., 26. The

conmpound of claim 25, wherein, i s . BEHE RE! is 20-diftnorprRbeR¥pound of
any onesof cl ains 184- zé‘he\mg}pgl.\%ggcialﬂleff

's 0, X2 is 0. .and ?%_'éthgpﬁ_hyl. 28.
The compound of @n%te B_m_ﬁ'g@.@;ikz,@@ﬁbﬂ@uﬁrq@e?%"y cy'JF. 15 29. The
conmpound of a‘?wl A g?ﬁ%‘?ai s 24- 28, Ei?é@f midiS7@H-onéli f | uor o- phenyl,
R is tetrahy&é@hwo%—@m-@‘ylaﬁlﬁw)m? 054 }ﬁ

in Ar' is 2,4-di -phenyl
19.  The compound of claim 15, wherein Ar is 2,4-difluoro-pheny,

i (7. 4-difluorophenoxy)-8-propyl-2-
10 nd R! is tetrahydro-2H-pyran-4-yl, i.e 6 (2,4-difluorop

(tetrahydro-2H-pyran—4—y1amino)pyﬁdo[2,3-d]pyrimidin-7(8H)-one.

d of claim 15, wherein Ar'is 2 A-difluoro-phenyl

20.  The compoun P
| i - i ophenoxy)-¢-C -
and R is tetrahydro-2H-pyran-4-yl, 1.¢. 6-(2,4-difluor .p-
-d}pyrinndm-?(SH)-one.

15 2-(tetrahydro—2H—pyran-4-ylamino)pyrid0[2,3

in Ar' is2,4-di henyl and
51.  The compound of claim 15, wherein Ar is2,4 difluoropheny.

i -Di _phenoxy)-2-(3-hydroxy-
Rls 1,3-dimethyl-3-hydroxy-butyl, 1.€-, 6-(2,4-Difluoro-p y

1 imidin-7/-one.
1 3-dimethyl-butylamino)-8—methyl-SH-pyndo[2,3‘d]pyr1mldm 7-on

20 | .
22.  The compound of claim 2] that is 6—(2,4—D1ﬂuoro-phenoxy) 2-(3
' i - imidin-7-
: ‘hydroxy- l(S),3~dimethy1—butylamino)aS-methyl-8H-pyr1do[2,3 d]pyrimi
one.
. : . ' - '-. N 3-
25 | 23 The compound of claim 21 that 1s 6-(2,4-Difluoro phenoxy) 2-(

i - imidin-7-
'hydroxy-l(R),3-dimethyl-butylamino)-S-methyl-SH—pyndo[2,3 djpyrimi

one.

24. The cdmpound of Claim 1 of Formula I, wherein:
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30. A conpound of formula I' or Il"™ 200N, ~~ "1, RJ~ WZ N Formula If

wherein: Zis Nor CH 25 Wis S, S(O, S(O2 or O 12 AugBCHERH106

PCT/ EP02/ ON@O%06A5PD2/ 064794 203 X' is 0, Me (where R4 is hydrogen or

al kyl), S, or CRSR6 (where R5 and R6 are independently hydrogen or al kyl)
or CGO X2 is Oor NR7; Ar' is aryl or heteroaryl; R is alkyl, aryl,

aral kyl , cycloal kyl or cycloal ky}alkyl, 202 RIOW 5 together forma |eaving
group or hydroxy; alkylalk Y Y Y1 1 aralkyl, R3 is hydrogena , alkyl ,
cycloalk 1, ¢ clo, aryl, 3! (where R31 is hydrogen, hal oal kyl,

het eroal kyl , g¢yanoal ky| i ) Ihktetgal vLal koxy, anino,
monoal Kyl anuﬁglscﬂcygliag%'ow?ag#&ﬁ%?ﬁoﬁc@boﬁyﬂ tetqalkyjenaan y

> am.no, 33-y3. R33 ®))Yand RZi€( O,
(00O, - gmmmmm@ﬁmyw&wﬁ d&ﬁ%&f%’?) S(0 27 or
S( O) 2NR35= R3a and R35 are independently hydrogen or

alkyl or alkoxy.

. 1-
5 25, The compound of claim 24, wherein R" 18 heteroalkyl or

* heterocyclyl.

. 1-
76.  The compound of claim 25, wherein, R" is heterocyclyl.

' . 1- 2 .
10 27.  The compound of any one of claims 24-26, wherein X' 15 0,X"is

O and R® is methyl.

. 2.
28.  The compound of any one of claims 25-27, wheremn R*is acyl.

. . 1- 4-
15 | 29 The compound of any one of claims 24-28, wherein Ar is 2,

‘ : - 2is acetyl
difluoro-phenyl, R' is tetrahycso-2H-pyran-4-yl andR is acety

30. A compound of formula Torll”
N YT Xl‘Ar‘
RIQ‘W’“\z” NTX
&3
Formulal

. P |
R \w)\z/ N7 SNRPR®

Formula IT”

20

wherein: |
Zis Nor CH;

25 W is S, S(0), S(0): or O;




al kyl; and R33 is hydrogen, alkyl, cycloal kyl, cycl oal kyl aI%;ﬁu,guﬁeog?oal kyl

or optionally substituted phenyl) or acyl; R7 is hydrogep-pgp@divds; and Q
R8 and R9W rgokﬁﬁfpendent |y hydrogen, alkyl aryl, aralky}, 15 |sul fonyl,
-{O-R 2’3/0 f oal kyl, cycl oal kyl al kYl , heteroal kyl, al kyl sul fonyl, ary
(where Rslis al kyl, aryl, aral kyl, cycloalkYl, cyc}oal ky}al kyl,
heteroal | cyl, al koxy, }amno or aryl (a%dgyl )am no) or R$ aryloxy, am no,
nono- and di-al kyl am no, ary s2 83 R82 and R83 are independently hydrogen,
and k9 together form=CR R (where 20 al kyl, cycl oal kyl, cy%oal kyl al kyl or
optionally substituted phenyl). 31. A conpositio o] | SRR (where
pharmaceutical |y acceg{lqg)ngMXWhgieéﬁtlS, hydrogeafr é%gérlone or( nor e
conpounds of any one of clains 1-29 or cextically acceptable salts
t hereof. 25 %&wmg@enéﬁmbr@&é?%eﬁ&’%m glbgi@dg‘lcorrpound of the fornula:
wherein; 12 August 20 is%ﬁ&] 12101106 WO 02/064594 204 Zis Nor CH 55
Xi is 0, NR4 (where R4™i'S hydrogen or_alkyl), S, CR R6 (where R and R6 are
i ndependent |y hydrogenAﬁﬁsadykydl‘)ethar@iO; X2 is O 5 Ari is a{r)éiwr

| Kyl ,

heteroaryl; Ris alkyl or aryl: ' 12084 br cyildatkylalkyle P

cycl oalskyl al kyl , aryl ,Rgﬁéﬂiygwl’ggﬁlggl%l ,gﬁ’gt eroal kyl, cyanoal kyl, acyl,

al kyl ene- C( O%oilge the1( %'&%ra%ﬁ%g bdup or hydroxy; il R—
o R? is hydrogen, alkyl, cycloalkyl, cycloalkylaikyl, ary?,

31 51 15 hydrogen,
haloalkyl, heteroalkyl, cyanoalkyl, alkylene~-C(O)-R (where R*' is hydro

. . . ino,
alkyl, hydroxy, alkoxy, amino, monoalkylamino or dJalkyslaImno), amlc -
| alkylamino, dialkylamino or NRLYLR™ (where ¥* is ~C(0), -C )O-,
® i | NR*; R™ R* and R are independently hydrogen or

C(OINR>, S(O)s, or 3(O)z s
alkyl; and R is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, heteroalky

optionally substituted phenyl) of acyl;
R’ is hydrogen or alkyl; and

kyl,
R® and R® are independently hydrogen, alkyl, aryl, aralky

81
oaikylalkyl. heteroalkyl, alkylsulfonyl, aryisulfonyl, -C(O)-R
ylalkyl, heteroalkyl, alkoxy,

aryl(alkyl)amino) or R®

15

cycloalkyl, cycl
R¥is alkyl, aryl, aralkyl, cycloalkyl, cycloalk
and di-alkylamino, arylamino or
and R®® are independently hydrogen,

(where

aryloxy, amino, mono-
=CR¥R® (where R¥

d R? together form
a onally substituted phenyl).

20 alkyl, cycloalkyl, cycloalkylalkyl or opti

ising 2 pha:maceutically acceptable

31. A composition compn -
s 1-29 or
excipient, if desired and one Or MOIe compounds of any one of claim:
pharmaceutically acceptable salts thergof.
” ound of the formula:

372. A process for preparing a suifide comp:
1
' ]
R"s)\z/- NTUXE
B

wherein:




hydr ogen,- al kyl, hydroxy, al koxy, am no, nonoal kyl am no or %lAgPESytlzg(r)ﬁ’ no),

32-Y3 R33 (Were Y3 is -C(0)~ "' 10 ami no, nonoal kyl am nopcgiggddoitesn no or
NR C(0) 0-400S08siiR34, S(0) 2 or S(0) 2NR35; R32, R34 and R35 are
independ@ﬁ?ly 33 drogen, alkyl, cycloal kyl, cycloal kylalkyl, is hydrogen
or alkyl; and R by heteroal kyl or optionally substituted phenyl); said

nmet hod conprising the steps of. 15 contagting an al dehyde of the formula:
_CHONE RCS)LZ NH R3 with an aryl cor@gund of the fornmula: x' X3 Ar
wherein X3 is -C(=0)-OR and R is alkyl, 20 under conditions sufficient
to produce said sulfide Conpound 33. The process of claim 32, wherein Z
X, A? or R3 is as spgeNigeCH;n any one of clains 1-29. 34. The sprocess of
claim 33, wherein R3 1is h‘gdroga’rdl_.ll 2&;35}1 d?'&%n%gn@gss,(ﬂl{dhjwhﬁ@?of cl ai ns
32-34 further conpri sKhis OPNBA(REEEG Ra ™t 6hy) compound of the formula: WO
02/ 064594 PCT/ EP02/.0 106d629§h§d,1,genoralky1)or C=0;

and R° are independen
X*is O;
5 Ar' is aryl or heteroaryl;
R is atkyl or aryl;
- kyl,
R? is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, aryl,:ral y.
* R is
haloalkyl, heteroalkyl, cyanoalkyl, acyl, alkylene-C(O)>-R (wljiere °
hydrogen, alkyl hydroxy, alkoxy, amino, monoalkylamino or dla:kylarmn ,
y ] k] ) . . O i
' amino, monoalkylamine, dialkylamino or NR3Z-Y?-R* (where Y’ is ~C(O)
° C(O)(; C(ONR™, S(0); or S(0),NR®; R, R and R’ are independently
hydr e:n or alkyl; and R is hydrogen, alkyl, cycloalkyl, cycloa]kyla]kyl,
yarog :
heteroatkyl or optionally substituted phenyl);
said method comprising the steps of:
contacting an aldehyde of the formula:
e N CHO
D
R AP
R3
with an aryl compound of the formuia:
K
wherein _
| %3 is -C(=0)-OR’ and R’ is alkyl,
20 | .
under conditions sufficient t0 produce said sulfide compoum
' 3 ified in
33.  The process of claim 32, wherein Z, X', Ar' or R” is as specified i
any one of claims 1-29.
. 3.
34,  The process of claim 33, wherein R” is hydrogen.
35 The process of any onc of claims 32-34 further cqmpnsmg
25 .

producing 2 sulfonyl compound of the formula:




15 wherein R, Z, R3, X, X and Ar' are as specified in clainms 32-34,

conpri sing exposing said sulfide conpound to oxidizing conditions to
produce Y0 2485 onyl conpound. - 36. The process of cl ai mPS3/ERABI186 n sai d
oxi di zing conditions conprise MCPBA, Oxone, periodate or a rhenium

per oxi de species. 37. A process of preparing a conpound of fornmula | of any
~one of «clains 1-29 conprising the steps of contacting a conmpound of
Fornula IV: 0 13 R where Z2 R, X1, X208nd Ar' are as specified in any
one of clains 1-29; and L is a leaving group, 20 with an amne R R2ZNH with
RI and R2 havina the sane neanina as RL and R2 in C) 0O any one.of clains
'1- 29 under nucl eophilic displacenent conditions. 38. The process of claim
37, wherein L is a group RS(O),- where Ris an alkyl or phenyl group and n
is an integer fromO to 2. WO 02106459 %appound as claimed in
any one of clains 1-29 whenever prepargd bz a arocess as claimed in claim
37. 40. A conpound as clained in clRay -prepared by a process
as clainmed in any one of clains 32-393\\ 412 A Bse & a conpound as cl ai med
i'n any one of clains 1-29 or 39 fo© the preprfation of a medi canent for
treating p38 nedi ated disorders 10 specifically wherein said p38 nedi at ed
di sorder is arthritis, Crohns disease,

. wherein _
5 R,Z, R X', X? and Ar' are as specified in claims 32-34,
comprising exposing said sulfide compound to oxidizing conditions to produce

said sulfonyl compound.

36.  The process of claim 35, wherein said oxidizing conditions

comprise MCPBA, Oxone®, periodate or a rhenium peroxide species.

10
37. A process of preparing a compound of formula I of any one of
claims 1-29
comprising the steps of:
contacting a compound of Formula IV:
15 '
N™ XN Xl“Ar‘
AL
L Z 1;13 X
R
where Z, R®, X', X% and Ar' are as specified in any one of claims
1-29; and | ‘
Lisa leaving group;
20 - with an amine R'R?NH with R1 and R2 having the same meaning as R' and R? in

any one of claims 1-29 under nucleophilic displacement conditions.

38. The process of claim 37, wherein L is a group RS(O),- where R is

an alkyl or phenyl grbup and n is an integer from O to 2.




irritabl e REyglociwadrome, adult respiratory distress syndrone or chronic _
obstructive pul nonary di sease, or said p38 nediated disorder is Al zheiner's
4 2 The invention as herei nbefore described.

di sease.
206
39. A compound as claimed in any one of claims 1-29 whenever
prepared by a process as claimed in claim 37.
5 40. A compound as claimed in claim 30 whenever prepared by a

process as claimed in any one of claims 32-36.

41. A use of acompound as claimed in any one of claims 1-29 or 39
for the preparation of a medicament for treating p38 mediated disorders
10~ specifically wherein said p38 mediated disorder is arthritis, Crohns disease,
irritable bowel syndrome, adult respiratory distress syndrome or chronic
obstructive putmonary disease, or said p38 mediated disorder is Alzheimer’s

disease.

4_27 . The invention as hereinbefore described.

Feokese






