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dlpyrimdines , a process for their manufacture, phar I’T’B.CEUt:IZClaJ.Pus

preparations conprising the sane, and nethods for using the sane.
M t ogen- awig o2ateds prot ei n ki nases (MAP) is a famly of precrmeerémected 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. One 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 responsiblle for 15 phosphoryl ating and
~activating transcription factors as well as other kinases, and are
“activated by physical and chem cal stress, pro-inflanmatory cytoki nes and
bacterial |ipopol ysaccharide. Mre inportantly, the products of the p38
. phosphoryl ati on have been 20 shown to nedi ate the production of
i nfl ammat ory cyt oki nes, iﬁ@uhﬁﬁmgteﬁmfyﬁdd-wﬁnﬁdin@d cycl ooxygenase- 2. Each
of these cytokines has been inplicated in nunerous disease states and
. conditions. For exanple, TNF-ct is a cytokine produced primarily by

act i vated npnocyitheprevest ifftentiop heges o ﬂﬁﬁo@}iﬁﬁﬁﬁhesanﬂﬁenmfvegﬂieﬁﬁoéd

production _has been inplicated as playi ng causative role in the 25
pat hogenesils pwcvlﬁé@m@mw@mmmw% S-digibstiured 7-oxhpyidoldA- of TNF

producti on 4 oitel i i eat nent of

i nfl ammat i o}rll]&i.l ? ﬁ%&ﬁ}é&s& ﬁ?\ﬁe@?‘éeasg@ﬁu%ﬂplﬁ%%gﬂgféf} eé%gtllingand asthma. 12
- August 200%oMErifidg Oedathe, Mh&ﬁ@&dibiﬂ:ﬁﬁgmeﬁdﬁ)ehas al so been inplicated in
viral infections, such as HV, influenza virus, and herpes virus including

"herpes sinplex virus type-1 (HSV-1), herpes sinplex virus type-2 (HSV-2),
cyt omegal ovi r us pg A rr virus,
9@69, (ﬂfﬁkgﬁﬂohumn S MAP)YSa f l%vﬁﬁé Sﬁ&té%ﬁ

human her pes viru erpesvirus- , human
her pE® Vi ruselﬁle(thi'dvnﬁl)e kxmm}ﬂaﬁra&bvas tlmﬁtcbubkﬁ‘alcﬁbyaﬂmkphws?horyMDng ot hers.

~ Simlarl L-1 r j va nqQcy! r.oph . an
. Simlarly, T]he kmases re ggﬂr%tee% byya vaa%tetyo ts?gnagumglg I%E%U%Q%mrﬁa a%d%gm%gg s, and

. 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

15 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
20 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
25 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.
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plays a role in many pathophysiol ogi cal responses including rpwgﬁ‘rrat 0|5d

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

i nvol venmewto ®fosyEd8 has been inplicated in stroke, Al zhei rerT/EPIdiosWase,
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
kinase is of benefit in controlling, reflucing 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 medi at ed 1}%%&} o BERhfIRaRYR VirhnHILi A 3486 HIT. fitucnza

6-aryl - pyrido[ 2, 3- I dines an nap yridines are al so disclosed as

i nhi bitors afms,uheskipes kirmsiaduding Werpes simplex virus type-1 (HSV-1), herpes

96115128. 6- al kyl - pyrido[ 2, 3- yrimdin-7-o0 e disel o i nhi bitors
25 of cycli ﬁ“@l@%ﬁ@@rﬁpk?@%ﬁi WW@@??W&MrVPﬂF%faﬁoéﬁqgﬁga%yri dopyr i

m di nes are QL85! -?%rxj AL B RS iy &r @froV ) ainedUuipseinas’7 EP 0 278
686A 1. One (ggg’@’c?&ge?“ he ‘)&Eﬁg’?{ent ir?&ieeﬁtion pr qviiiﬁgs conpounds represented
by 305 For mgHEV-7)p hombh hérpesviras-p (B8 psendemabiengnd rhinotaehiedtis. 2005 WO
02/064594 3 Formula | R 1"l 5 W2f' '"Nf * NRSRO Fornula Il or

phar maceut i @OPGOHEFept abl e salts thereof, wherein: PCT/ PP02/ 01106
ZisNorCH, Wis NR2;

Similarly, IL-1 is produced by activated monocytes and macrophages, and
plays a role in many pathophysiological responses including rheumatoid arthritis,

10 fever and reduction of bone resorption.

Additionally, the involvement of p38 has been implicated in stroke,
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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10 X is 0, NR4 (where R4 is hydrogen or alkyl), S, or CR5R6 F\%‘ere R5 and

R6 are independently hydrogen or alkyl) or CCO X2 is 0 or NR7; Ar' is aryl
or het er owowk/ne432¢ i s hydrogen, al kyl, acyl, al koxycar bonyPCT/EP02/01106

aryl oxycar bonyl, .15 heteroal kyl carbonyl, heteroal kyl oxycarbonyl or R21-R22
where R21 is alkylene or --C(=0)- and R22 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, heteroal kyl3ubstituted cycl oal kyl,

het erosubstituted cycl oal kyl, heteroal kyl, cyanoal kyl, heterocyclyl, 20

het er ocycl yl al kyl , R12-S02 - heterocycl oam no (where R12 is hal oal kyl, aryl,
caral kyl, heteroaryl or heteroaralkyl) '-C()@)-YZ -R'" (where Y' and Y2 are
i ndependently either absent or anm rowgland R' is hydrogen,

al kyl, hal oal kyl, hydroxy, 1koxyLa ' monoal kyl am no or di al kyl am no),
- (heterocyclyl)(cycloal kyl ) ai KyM™woOr | yl') (heteroaryl)al kyl; 12
August 2005 WO 02/ 064594 4 R3 is hydrogens; al kyl, cycl oal kyl,

cycl oal kyl al kyl , aryl, aral kyl, hanaIk?I[ het er oal kyl , cyanoal kyl ,

al kyl ene-C(O -R33 (where R3' is hydggggia1 al kyl, hydroxy, al koxy, am no,
nmonoal kyl am no or dial kyl am no), am no, nono- al kyl arni no, dial kyl am no or
NR32- Y3-R33 (where Y3 is -C(O, -CCOO, -C(ONR34, S(O2 or S(O 2NR3s;
R32, R34 and R35 are independently hydrogen of alkyl; and R33 is hydrogen,
al kyl, cycl oal kyl, cycl oal kyl al ky. Xy) 1or “optionally substituted
phenyl )or acyl; R7 is hydrogen o¥ al Hyl; Jand and R9 are independently
hydr ogen, al kyl, aryl, aral kl}(k cyelgoai kyl al kyl, heteroal kyl ,
al kyl sul fonyl, aryl sul fonyl, -&JO) %$1 V\herl\@al%li s al kyl, aryl, aral kyl,
cycl o%I kyl , cycl oal kyl al kyl, heter Oﬁ&r_ ha @l koxy, —aryloxy, amino, nono- or
di - al Kyl am no, arylam no or aryl (al y%ﬁam no) or R8 and RI together form
=CR82R83 ( wheptanmactutdnal yRe3ematde baidaperecfent | y hydr ogen,

" 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; .




12 August 2005

al kyl , %@@&y g4 cycl oal kyl al kyl or optionally substituted phenyl).
Anot her a 3t the present invention provides a conpound of forrmula I'
or Il Forrula I" N 11 R OWZ ~N--"NRSRO Formula Il" wherein: Zis

Nor CH, Wis S, S(O, S(O2 or G 12 August 2005 4a X is 0, N4 (where R4
I's hydrogen or alkyl), S, or CRSRS (wher 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, aral kyl, cycl oal kyI or cycloal kyl al kyl, or RIW together form
" a | eavi ng group or hydr3o

hyd , cl oal
cycl oal kyl al kyl , aryl R F\Q/W{Qgef{ S ¥L, ﬁé’?’éf’]&f 1 téﬁ&‘&f‘m |
al kyl ene- ClQ)g ané}% dll&%ﬁ c@%n?élﬁ)élhXﬁgféﬂ@—rb(oﬂk"(’y(‘“'hei’é’w‘%H drdbéRxy. amino,

nonoal kyl am no am’no nonoal kyl am no, dial kyllam no or

NR32 Y3- R33 allhetiyelrasd, a]koxy, @amq, m@(o@)l@lannno@(r@)aﬂmw@@@)m 0.JROTS-O) 2NR35;
R32, R34 and are ende ydro 3 is hydrogen,
al kyl , cycl (ﬂ%’moc‘%{] ];BWW Q gt &'@‘fl’?(?l (Hc}pt(?@ﬂgﬁ?y substit ut ed
~phenyl) or a? ) iﬁrR%?I R?"md@aaﬁﬁn rendent |y
hydr ogen, al ,aryl, aralk cycloal kyl, cloalkglalk et er oal kyl ,

al kyl sul f onyllkyl,am;iIE uisfhydgq,en, aicyd) cyqﬂpalk)(l,vm} eeypalkyhpy| | aral kyl |
cycl oalkyl, op ona?l%r slu"%ute&/%heny? o?-ragjarll kyl, al koxy,
R” is hydrogen or alkyl; and
R¥ and I_{9 are independently hydrogen, alkyl, aryl, aralkyl,
cycloalkyl, cycloalkylailkyl, heteroalkyl, alkyisulfonyl, arylsulfonyl, -CO)R
(where R¥s alkyl, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl, alkoxy,
aryloxy, amino, mono- or 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).

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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aryl oxy, am no, nono- and di-al kyl am no, arylam no or aryl Zaﬁi’?/ﬁ’ amono) or

R8 and RO together form =CR82R&3 (where R82 and R83 are independently
hydrogen, al kyl, cycloal kyl, cycl oal kyl al kyl or optionally substituted
phenyl). Yet another aspect of the Prfesent 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 apother aspect_ of the present .ipventi ovi des a
process for prepari nngls@M?%%@R%@M@%P“Pﬁélkﬁ’grﬁtﬂrgﬁﬁ%ﬁé{%?ﬁ:

Zi sNor CH; 51,5560 ' of. al kyl ), S, CR5R6 (where R$
and R6 are n%gg%n%%ﬁﬁﬁﬁé‘}\gég‘?g@#a%% 9|5§ or%C’:O, X2 is O 5 Ar! is aryl

or heteroaryl; R is Hfidop yl; R3 is hydrogen, alkyl, cycloalkyl,
cycl oal kyl al kyl, aryl, ,aral kyl hal pal kyl , heteroal kyl, cyanoal kyl, acyl,
al kyl ene--, (O -R" (V\A’é]rl%aﬁl °¥§°‘°‘H§’a’?'ogen, al kyl, hydroxy, al koxy, am no,

ene- -, (0 - R (whErieaR _ oxy, el kowy, a
N e e b e s LR R L R G

R32, R34 anggdtidr form allewhingegrdepot ydrowpdr ogen or al kyl; and R33 is hydrogen,
TS 0 e SO ST BB 2L
the formul g;,1d¥iSx GRS, cyhnBalkyl, 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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with an aryl conmpound of the fornul a- A& 4x3 wherein 20 X3 |25 9 Og)CR'

and R is alkyl, wunder conditions sufficient to produce said sulfide
conmpound. 1 2 August 2005 4c Still yetABnother aspect of the present
invention provides a process of preparing a conpound of fornmula | 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 R RRNH with RI and R2 having the sane
meaning as R1 and R2 in the first aspect under nucl eophilic displacenent
condi tions Stilll dnoftet aspeet ofifif pREcrASRRMtioR fpréviBeh §r6uths ifdtva@pariig Provi des
a use of a conpound of the first aspect for the preparation of a

medi cafBfide egppeundofithefopaplanedi at ed di sorders specifically wherein said
p38 nedi ated disorder is arthritis, Crohns disease, irritable bowel
syndronme, adult respiratory distress syndrone or chronic obstructive

pul monary di sease, or said p38 nedj 'xégrder is Al zheinmer's disease.
20 Conpounds of Fornmula | and Il anll theif aforenentioned salts are
[

inhibitors of protein kinases, and” exhi i txeffective activity agai nst p38
in vivo. They are also surprisingly seRective agai nst p38 kinase-relative
to cyclin- depenggple;ki nases and tyrosine kinases. Therefore, conpounds of
the present invention can be used for the treatnent of di seases nedi ated
by the pro 25 infl am%#®ét ¥ €Bk oki nes such as TNF and IL- 1. Thus, there may

be D oul Ued, 2 TEL 100150, KESFUAAN R bl S spoR e 1 s 1
i s adni ni sty RYatedndepeaddndyp hydmogaeerialkfl) su€sO;r eat ment. 12 August 2005
X%is O;
5 Ar' is aryl or heteroaryl;
R is alkyl or aryl;
R® is hydrogen, alkyl, cycloalkyl, 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(OINR*, $(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/\Icno
R‘s’"ﬁ/ 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.




WO 02/ 064594 PCT/ EP02101106 5 An enbodi rrent of the present m%ﬁtzlogﬁ may

provi de a nmethod for preparing the conpounds described above and

internedi ates of Formula I' and I1" useful therefor. 5 N1 R W~-2Z~N~-X
R3 Formula I' N " ~~, K' "Arl W% N~ -~"NR8R9 Fornula Il" wherein:
10 ZisNorCH, Wis S, S(O, S(O2 or 0; X is 0, NR4 (where R4 is hydrogen
or alkyl), S, or CR5R6 (where R5 and R6 are independently hydrogen or
alkyl) or CGO X2 is Oor NR7; 15 Art is aryl or heteroaryl; R o is alkyl,

aryl, aral kyl y%ggé}gg, %t%gﬁhey ekl %fkeﬁpgn ﬁo@eg}éfo%rpg%gfo%&gaﬁagaa

| eavi ng group rogen

cycl oal kyba) lsuyﬁd offoithula RoRIHENrst as oal kyl', het eroal kyl, cyanoal kyl,
al kyl ene- O - (where R3' is ydrogen, 20 al kyl, hydroxy, al koxy,

am no, nonoal kyI am no or dial kyl am no), am no, nonoal kyl am no, dial kyl am no
or NR32- Y3- Ra®pfisingthe stpsiof: - C(O), C(O)O -C(O NR34, S(0)2, or S(O 2NR35;
R32, R34 and R35 are |nde endent | 19 al kyl ; and R33 i s hydrogen,
al kyl , cycloal kyl , cyPHa [H’ylaaclf’ﬂﬁg ﬁé’fgg EQIY optionally substituted

phenylls) or acyl; 25 R7 i s hydr ogen or al kyl; and 12 August 2005

1
e
P

2
1”2 NTX
R3

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 PCTI EP021 01106 6 R$ and RO are independently h dro en

aryl, aral¥X§1920643%¢| oal kyl, cycl oal kyl al kyl , het er oal kyl , E{P*lt%y
aryl sul fonyl, -C(O-RS1 (vvhere R81lis al kyl, aryl, aral kyI cycI oal kyl ,
cycl oal kyl al kyI , heteroal kyl, al koxy, aryloxy, am no, nono- and

di - al kyl am no, arylam no or aryl (al kyl )an%no) or RB 5 and R9 together form
=CR82R83 (where R82 and R83 are independently hydrogen, alkyl, cycloal kyl,
cycl oal kyl al kyl or optionally substituted phenyl). Unless otherw se stated,
the following terns used in the specification and clainms have the neani ngs

‘gi ven bel ovkn dfbodN¥ndht’ of B8 Rsestnt! AVLRRI m%Qd%adé’@ﬁfe&oﬁ fos phopdringee, al kyl ,
cycl oal kyl )ﬁéCl oal k | al kyl , phenyl or enyl al k}{/Ia V\/nerel n al kyl ,

cycl o&PRppundsyleseibest ¢ %rel@}’lﬂ Intean@ilvh%ﬂﬁlfml}ﬂ r ‘qisefest theesdomer ei n or nor e
"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 grouped also in a group covering only such 15 radicals but of the
first or the second priority application or ofboth priority applications.
Representative exanpl es include, by~ a Hided to fornyl, acetyl,

cyl cohexyl car bonyl , cyclohexylﬁﬁthy[car benzoyl, benzyl carbonyl, and
~ the like. "Acylam no" neans a*rag Z R, where R is hydrogen or

al kyl, 20 and R is hydrogen, alkyl, cyclm Iky , cycl oal kyl al kyl, phenyl or
phenylsal kyl  wherein al kyl, cycloalkyl c&cloalkylalkyl and phenylalkyl
are as defined herein or nore spec glpy those of t he speci fi c conmpounds
listed in the enclosed tables or be|1g 3escr|bed in the exanples. It is
understand that these raditals can b groupsg also in a group covering
only such radicals but of the fir9¢ oRyf h&ySécond 25 priority application
or of both priority applica&gmns epr gsenfjati ve exanples include, but are
not limted to fornylam no, o, NCYeqipdg¥! car bonyl - ami no,
cyclohexylnethyl-carbonylanlno benzoylanlno benzyl car bonyl am no, and the
like. "Al koxy" neans a radical -ORFmmmda®' is an al kyl as defined herein or
30 nore spechflcally those of the specific conpounds listed in the encl osed
~tables or

10 Zis N or CH;
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’isOorNR’;
15 “ - Artis aryl or heteroaryl;
B R™®is alkyl, aryl, aralkyl, cycloalkyl or cycloalkylalkyl, or R'*W

| kyl ,

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,

20 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; '
25 . R’ is hydrogen or alky); and
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examples. It is understand that these radicals can be grouped also in a
group cowepiorrgess9d ¥y such radicals but of the first or thePEBERIMXNDIIPrioOrity
application or of both priority applications e.g., nethoxy, ethoxy,
~propoxy, butoxy and the like. 5 "Alkyl" means a |inear saturated nonoval ent
hydr ocarbon radi cal of one to six carbon atons or a branched saturated
nonoval ent hydrocarbon radical of three&to six carbon atons or nore
specifically those of the specific conpounds listed in the enclosed tables
or being described in the exanples. It is understand that these radicals

can be grouped al so 'Rsﬂncﬂkﬁhk@n‘fdéﬁ@ﬂideﬁﬂ AQdn6g QU@Ikyﬁaﬁ' icadalicyput 10 of the
first or the second priority appl |cat|on or of both r| or| t(\.()a_&;{gpl i cations,

e.g., met hyjcloakyiyéyciqaikyatkyl, Ietgpdpyl, alkylsbifenyl, arwlee t but yl,

Ry dr behr bon (YRR BaFs Hlo Rt R B ERESpPE: #%%%Eé‘d”éﬁ% firat ed

di val ent hygdrpear &}ﬁ{hor ﬁféh@ﬁdndQﬁ alk§T86ino t@ylmm@pmamylmno) ot e
. specifically those of theqcﬁgg |c corrggu Slisted in 15 the encl osed

ta(l:j)l e§| or beidl’ weeber fosn (‘@herﬁrﬁ ﬁ@“ﬁ%ﬂ%’t‘%ﬁﬁdﬁgﬁp Ithe;e f
the firet g rGHRE SRe ) BB ca?.%gﬁé‘@‘?‘e@?h%“a?ﬁcpr{ﬁrif gy e

applications, e.g., nethylene, ethylene 2, 2-di net hyl et hyl ene, propyl ene,
2- met hyl propyl ene, butyl ene, pentylene, and the Iike. 20 "Alkylthlo" means
a radical -SR mﬂnhesw%gmasp ﬁattkqfrthea@llawmgrféﬂn%awéén the sPRIAEAUGRAs i cal |y

t hose of thﬁla{nﬁs&m fg&p@gﬁg&é%nlﬂe d in the enclosed tables or being

descri bed i 6S. 9t 1's understand that these radicals can be
groupgd al so in sAgIdERasOyeKicalg-CIT)R, whek R adiydedgenpalkylodyddadkyli rst or the

et hyl  ht o, Custesisehiky, pherm! g BsprelbyeEn Ak el el PRy )
I ol R RIS i et GEERins oy s e ol ol o
' compounds listed in the enclosed tables or being described in the examples. ftis
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




the encl osed tabl es or being described in the exanples. It1?AU8w3eOO?and
that these -radicals can be grouped also in a group covering only such
radi cal s wylbydelissshe first 30 or the second priority appl i%dh O™ of both
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 sel ected fronlthe
group consisting of alkyl, hydroxy, al kbxy, haloal kyl, hal oal koxy,
Y-C(O-R (where Y is absent or an alkylene group and R i s hydrogen, alkyl,
hal oal kyl , hal oal koxy, hydroxy, al koxy, 5 am no, nonoal kyl am no or

di al kyl am ngln. BELRPORIHME exdtfifley. Beik &udmmd thlaemesecradxkais amb®, halo, nitro,
" cyano, amino, mnonoal kyl am no, dial kyl am no ul one/ tﬁ#eﬁ
het er oal kyl gmhﬁam;lktam mgrouBGDYmﬂarm )bl%lc alﬁ&[fs T enedi oxy,
het erocycl yl .or_ heter |of 'n@él'xd these of the
et ot Byl gratlt @éﬁﬂﬁ’"‘% & ng g6

specific co%%%&gp 1§ tabl'&€s or being described in the

10 exanpl esypq bxy %uwjgﬂf ditedikd hat these radicals can be grouped also in a
group coveP

gonysuch radi cal s but of the first aqr priority
appl i Gation or o’r‘Allqybimemaalme@s/S E%P[“Pﬁéﬂgm %foé:a‘%ﬁe% | caﬁ?&dt he term
aryl includes ' &ateahﬁ&wValeﬁ mmhyhdmamhoxyphenyl
2-fl uorophemxc {)ﬂngﬁﬁcﬁ&d&%ﬂ?‘éﬁﬁ 1- napht hyl Zﬂrlapht hyl, and the

deri vat i vesyihapepf carbon : tenmlo@mhmalfmahymg ¢ SERIHFHROMPORIES an aryl as

defined herein or nore s eC|f|caII of th C unds |isted
in the encl tisedinthpeaglognd taples ?Fd?% H*%%%IUZ’QEW%F%‘%‘&@%@

understand th h 8 edvatonlysuehgadicads twver i ng
only such rﬁ&ﬁ]&% reég&tajsggh%ﬁgf?u?rggfﬁgﬁntBﬁﬂdgecgnd@pr?o It | ication or
of bofg pri 6fﬂhbﬁrﬁﬁﬁhhe?ﬁcbﬁﬂlﬁﬂmtgﬂPlﬂmng'X?romﬂ" RF?‘FWWE@?‘% ?f{J) ®-means a

radical RRC(=0)- where Rjs ar 2 | Y ef the
specific comﬁﬂ'l)'hcféhﬂf Brogyl, ?TPr?ﬁ/Yiv ﬁ%tp’gésg’gbﬁgb egigﬁ%t ] *ﬁulgaﬁ(g%g?h bed in the

exanpl es. i s §r;ea@,qe pghnézﬁl%&arﬂ@mxﬁﬂém}gﬂmcmogrm@df eeso in a
group coverlng on y such radicals but of the first or the ) cgﬁﬁ priority
‘ appl i cat i on t@eix ofirbba tatorps oror bregchag patheasad divalentdrygrocah PHYES

_ 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,
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 these
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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25 "Cycloal kyl" refers to a saturated nonoval ent cyclic hydzrocl:J lrj'sbon radi cal

of three to seven ring carbons or nore specifically those of the specific
conpoundswbiesbases n t he encl osed tabl es or being descri beBCT/EPOAHIMxanpl 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 EP0O2/ 01106
9 applications e.g., cyc)opropyl, cycloButyl, cyclohexyl,

4- et hyl -cycl ohexyl, and Z~P the |ike. "Cycloal kyl al kyl" means a radi cal
-RaRb where Ra is an al kylene group and Rb is cycloal kyl group as defined
herein or npp@EResitiitadd iidépenseatigfwithenesorspere ishbstitentspprefersblyi sted in the -
encl osed tables or being described in the nggfstand t hat

anples. It is.

t hese radi cans teaar !b@%?@é%‘@ﬁntép&felﬁwyée]ﬁ?@ggm%%é”T?L’rPgC,OHSWHK}” Such radical s
but of the fir r.t ol Yl PRLEGRILR eih&e YOis abe@itrahi ority
application ,kyéLy%i?@”gﬁ(é%%%ﬁe%fl]@Pi ﬂgr)] %’ﬁéﬂ': (F@.R%gubst i tsu%t ed c§/cl oal kyl "
means a cychRgleky broipdhdRlis Bpdrdgéri, atky], heloalkyl, hiatoalkox . hyeoxy, ko8 t hr ee
(preferably one) ring hydrogen atons. i n&%%e%qg{]t l‘% rglgl flced by cyano or
-Y-C(6) R (whming, popealkpiamine o5 dialiylaming). der ph RS Y hydr ogen,  al kyl,
hal oal kyl , , il R KyheHmindl & ahinbpo, or op
tionally sugés&?ﬂi’ogi&%]eaﬂﬁ%%g%f ?&?F%?’e spg’c!:ﬁ?iﬂilhfly_ thosgjkgqIcl t he specific
conpounds | akykdiféryldniieo drearoakyisulfdslytsnioe, scipragnideseethpleacdifx:he exanpl es.

It is 15 understand that these.radica n _be gr I [ gr oup
- covering onFYylsprdioxys HﬁFWSY{]y]b?fthemyﬁi?'??lgﬁsqr "B‘T’gf’ﬁ%ﬁgcgggrﬁﬁd& Bﬂ?ct)l?i ty
appl i cation or.-f Nisfdiih YheARldséPdabled or beinPtiédckipediin the” neans a
radi cal -NR \ﬁbffgr‘:gh%%?ﬁ l(ir’gﬁagg]endentsl y rep? e?slg%td an al kyl, hydroxyal kyl ,
cycl qal kyl , examplasc Itdnimderstnidythatghese padieal siesn beegronmediadsodingg FPUPror e

o bei nc. dbe¥PRB SBiH OB PRLS TR o BecisuRlaEibntd el FRE RSy ol

- can both priority applications. More specifically the term aryl includes, but is not
Timited to, phenyl, chlorophenyl, methoxyphenyl, 2-fluorophenyl, 2,4-
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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J-5 be grouped also in a group covering only such radicals %utug%% the first

or the second priority application or -of both priority applications.

Repr esentwbicz@sssexanpl es i nclude, but are not limted to &CHEPHRNIAN no,
met hyl et hyl ami no, 25 di (I -nethyl et hyl )am no, (nmethyl) (hydroxynethyl)amn no,
(cycl ohexyl ) (nmethyl )- am no, (cycl ohexyl) (ethyl)am no,

(cycl ohexyl) (‘propyl )an-iino, (cyclohexyl- nethyl) (nmethyl)arnino,

(cycl ohexyl net hyl ) (et hyl )am no, and the9ike. "Hal 0" neans 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 with one or nore sane -
or differe - 1,0 Vil Leabhexyl, Bagehol-cyichshesylesid i ¢ '
conpounds ﬁpgglg%logﬁgfﬁg%lgﬁg?grégéa?% 1é29%1r> bgi ng dessacr%cbed %an t he
exanpl es. Ithelike.understand that these radicals can be grouped also in a
group covering only such radicals but of_t or. .t

_ ) e first, 5 e second priority
appl i cation or ofCystrabcylalkd? megnup pdicahti n’s‘,"h‘ér.e(}a,ls Wre,“e STOUBr3,

-CH2CF3, -CH2CGl 3, and_the like, " eroal kyl " neaps |, radi cal as

defi ned heraidRWsevepalkylgoup %defsgﬁ@ﬁ?ﬂ@ﬁﬂ?&&%ﬂfi&ft@ﬁ&%ﬁ@ eE)een repl aced

with subsyg i.1: boseR 3 F Béthé B&scabel: eNsi sting of

ORa; ﬁl(()),l?%‘ﬁélﬁ?\?\h%lbe n ?igegq%wélen?%k%b&?%sgnd =3 arce bot h i ndependent |y

al kyl, cycleatplds. bis undetscmbtiydt ahdsy radicabsicad bef groeped alsprig 28504P) nRd (where n

is an integer fromO tqQ 2), wth e _.under,st anding. t.h . |t of

at t achnent Q?ﬁ’elﬂ%orﬂ&s!ﬁ?ﬁ&%‘@lﬁ bP%\%é‘gﬁﬁrﬁté’rm?rSSﬁ% ;g-:o 5’? %Qﬂiég‘tl%dran&d\%herei n Ra

" is hydr Ogerbot}?ﬁ%r(ijtg%'g 10 ﬁtﬁrl?sr,Q%U,%ycloﬁéi%ﬂncﬂ@l’,@hﬁﬁidqﬂi& or cycl oal kyl al kyl ;
pehden 0

Rb and Rc are’in he éach ot her hydrogen, acyl, alkoxycarbonyl,
al kyl, 15 cycl odiSupitituted cycedlkyl amdaps a cy¢lrgiki radisahas defiedbsacipPaty | . nono-

di_- al kyl am f I ] | Kyl - sz j ,
Py dRyal I D Rpasferaiy Apaia e e asthy SlaeRndRpRR st . ).
and when n dgn0or Bl ¢@)RMAMEERTE s atidkkodr anyielien@!gonp anchR isdiaidkogeal kyl or
optionally Substituted phenyl, and when nis_ 1 or 2, kl;fi i.s al kyl,

cycl oal kyl ,alkylchabedlkyl! bydzgy, a&p&ymﬂpp,yngw@mlqwgodial amino, 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.
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20 phenyl, am no, acyl am no, nonoal kyl am no, or dial kyl am no 09 nor e
-specifically those of the specific conpounds |isted in the encl osed tables
or being drpeoshed in the exanples. It is understand thatpdiEme/oriadi 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 applicati-ons.
Representative exanples include, but are not limted 25 to, 2-hydroxyethyl,
3- hydr oxypropyl, 2-hydroxy-I-hydroxynet 9l et hyl, 2,3- di hydroxypropyl,

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 hﬂa}oa&%’r}ﬁ&ﬁkfaﬂmkmsﬁwmd VAl eese thoreshme op differeret hyl ami no-
sul f onyl net hyl , met hyl am nosul fongl et hyl , met hyl anl i nosul fon¥l propyl, and

the 30 IlkélalolaZomuglmwezp@EﬁMyG mmmmm‘n: Eppppndsdisted ]!“

" Het er oal kyI c ,

het er oal kyl 5 %t?'lesrﬁr}ﬁ’g"b’d{féﬂ ﬁ'ﬁ?df(ﬁtgglé %ls n\gglg%glm e corrpounds
listed in fr&ﬁcgﬁ@@dn%‘é&@oﬂpéblag% iRk chﬁipr@v&aﬁgcamjambmamwe bexalithe Bisst 1t is
understand that these ~ radicals can be gr ouped also_in a g[_gﬁgggoveri ng

only such r@dthcasb@nldmnouty applicatqrsar of beth prieEtEERRATEIISH Beir lication or

of both priogity C ntative exanples include
acet yl oxymef %ﬁl_@ﬁém 5 aﬁ?ﬁ{/ﬁ@% bonyl , 4-acetyl oxy-
2, 2-di met hyl - but &Hetéroaliyl” &caﬁldﬁca:llélﬁ mmiidfa}'hs Mmmeﬁimwhﬁremmhﬂtml i ke

"Heteroal kyl oxy" means the roug wher e is a. heteroal kyl group or
nmor e speci f ioc gir¢gg/hydressa akmmsg S@tﬁep a&"‘kﬂﬁ"ﬁ)élﬁﬁ ityent § P‘F’ﬁle’i' encl osed

tables 10 Orlsrge&ﬂ' mdfs &opgggmél&ng%?—@ﬁaw RORE ( Wﬁer’é%qﬁb%} areiRb hat these

radi cal s caf® uped 6 in a-group covering only such radicals but of
the fig st omnd Réa&%ﬂnddepehdaﬁlytatkﬁmyclamdyi oncysioatityldkylnapd ¢ miot)y

Tke bt or ead k3 éﬁ@%&% S R R SR
PEL L 0 B S U SRSt Bospu i, o oo
- under st and ®Aad 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.




: \ : : 12 August 2005
these radicals can be grouped also in a group covering only Ve adr cal s
but of the first or the second priority application or of both priority
appl i cat i\pp92/064560" €sent ati ve exanpl es include 1-acetyl oxyeTERPGRAYKSar bonyl
(Me-C(=0 -0 20 CH2-OC(=0)-) and the |ike "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, O, or S, the remaining ring atonms bellng 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 tabl es ‘%feté?gélﬂ cABSEV Rigshd the hipRAORI®S, whdre Rgisunder st and t hat
these radicals can be 8rouped also in"a group covering only such radicals
but of the Hetersdikyl@rouher iseecpetifpratlyithesy Cgﬁﬂ SR%*@P(S’HH’BPUQ‘}Q I%Gal’mn priority
applications. The heteroaryl ing IS t | UhRik ' pendent |y
with one orth$@padosed ?ﬁ%@ﬁ%,éeﬁgﬁﬁ & @Egg%&ﬁi&%ﬁ gsr t\/\giaggggtt iﬂ!tjﬁint s,
sel ected fr in a2bes ORlekiyik onlsPsudb gadical N0 sf W IIRN1064594
PCTI EPOZ/Of%@G‘Q% 3%?‘?&@%53?{6?“? .ﬁgl o, r]igt,r](])ﬂsor_ cyano_or nore
speci §i cal lor thewesendprierity applecetion er of ko Buedty appisatipns REMESBREFSsed t abl es

or being described in the exanples, i Sy hala-diigee radi cal s
can be gr ofFamPLs WFlpde aéeﬁf%w@%%@%ﬁ%&to%ml*yﬂ&gﬁ%iﬁr%g“.l’cg;u S t%lutjaof t he
first or the) JGRERA-RRARD oY, 25ihe-aanedyl-pentaf-2kayl g diedikiet y 5
applications. Mre specifically the term heteroarﬂl_ I ncl udes %ld I S not
limted to, pyriHepralkylosyymeans hegprp Ratl)-a ¥ ,ang&Fﬁf%ﬁgilﬁ “Ftriazolyl,
i m dazol yl, isoxazolyl Lr I W7 tHertitlosddanizied ur anyl |

ot r anycl olfEmF ey REEBELY spe Al Bffibilncs MiferTh Hbitlos

benzqpsot hi&%ein%ldes&meﬁ fieckamples. It fsdmuws;anditha;ithn;mf{qalmnbéxazo| yl,

qui nol yl, tetrahydroqui nolinyl, isqquinolyl,. 10 benzidi dazol.
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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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15 exanples. It is understand that these radicals can be groupéd also in a

group covering only such radicals but of the first or the second priority
appl i cat i w0 ev06e¥94 both priority applications, e.qg., pyri ‘OERROEES hy

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 heterldal 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
listed in thgdRng AxeD, halbdl deo optydnel drgncte specifivally thvse bbthexpenifies. 1t is
“understand that these radicals can pbe 25 grouped %+so in a gro covering
only such r zemparrdsdisteddn thepaciosediablss of h@“%a‘%&ﬂhe igthee¥ %tspgﬁqﬁcat i on or

of both priaqri ' | LV e: @:@Iﬁé ] hbut are
not lim ted%[ng%'r&f-ﬂﬁ@c?lr[g%%#rr%’?%?‘f?%@?%%@%y %‘Ig(gl-rﬁ{(/ﬂro sﬁveﬁﬂr?%fdnﬂg% ohexyl ,
and the |ikeadidls bugfshe RR0G tMOs22n0 ph&Y applidalibn 2f GlH®b ptignty
"Het erosubstituted cycl oal kyl " ns a .cycl oal kyl .radi cal ef | ned
her ei P wher @PPliGaHEDs.¢ gregpe ‘ﬁ?"ég’e‘% r%"’r"%rf\?&i“ﬂest 'é“&fh??@ﬁ‘ﬁ?%o’ radi cal
have been pahachtaifl! dichyiotisblyliSithidoNE aeRERA iindae!yEGhadzonRMm I he
group consi &¥ ng’ of “hy ro&y, al Koxy, am no, acylam no, nonoal kyl anm no,
di al kyl ami n@yrroby, [Br420k@) pyrimiding), beyadfieranyli teal(ydsaignzofngEPRd (where R i's
hydrogen or  al kyl _ an d is.alkyl, cyclaoal kvl hydro . kyl. .. am no,
nonoal kyl anﬁ?@e'g@fum }%‘tzgl‘ﬁiaﬁ@ﬂ be%%@‘&@(%%ﬁ@%&g "6%(])3?1’ NR, Yis
al kyl ene or ;absen, ?@z ®az0 K@lﬁ%ﬁﬂgteﬁbl%oquhﬁilﬁgi,ks\bhuinél OXy, anino,
ylam

nonoal kyl am no, di a 0, or "~ optionally substituted phenyl, and R is
H or .10l kyl benzmmidaglgl, befzigonazoly or beszathieny, imideapbl.2fl-eiridingb” 2) such t hat

Subst{ t ut edBHERIP ISP AR i felik e eor, 75 OR (L Ty T Y
byl am o, monoal RSTLRHEN ;oA 4 ROTA YR erd REFEaRIRRehe gL OF The
speci fic coppauRqschistiGHoipg s RAnERLEREH nicRbbReifRANIP#Id3E ofiecr 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, 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?%ﬁ%&gtgtg% in a
group covering only such radicals but of the first or the second priority
appl i cat ivwwp 0964885 both priority applications. Represent apCyEPEEDNS €S
i nclude, but are not |limted to, 2-, 3-, or 4-hydroxycycl ohexyl, 2-, 3-,
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' “acylamino, monoalkylamino or dialkylamino or more specifically those of 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




het erocyclyl ring may be optionally substituted i ndependenﬁ?lj%sitﬁogsne,
two, or three substituents selected from al kyl, hal oal kyl, heteroal kyl,

hal 0, nitywweno204809, cyanoal kyl, hydroxy, al koxy, am no, meradiokyieg 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), alkoxy, am no,
nonoal kyl am no, dial kylam no, or optionally substituted phenyl, and R is
H or alkyl), -alkylene-C(O Ra (where Rajgis 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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and Rb is a heterocyclyl "group as defin above or nore specifically those
of the spechdterocydyixingwiay b¢ optianally sehstitssibindepegdently \gish gre. B¥P+Rf descri bed
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- 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—




10 covering only such radicals but of the first or the secg%@ug'
application or of both priority applications, e.g.,
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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

cycl oal kyl 15 group or nore specifical iy 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
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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
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covering only such radicals but of the first or the second priority

application or of 10 both priority applications. Exanples |nclude, but are
not - |i m t@eh d2csdo@r exanple, 1, 4-di oxaspiro[4.5]decan- 8- Yeg/eporoiios

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 hereing 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

f th ci nds listed. in. th | t abl si ng_descri bed
"n ' the oxaRpiEEIeIPRR) Eaderlare Faled Rt Ao e rup s dRr B lped ol so
i N a group okl dpBefieflyhedecdt thasieefcolipoutds lisha if thesdncitsed tables econd

priority application or of 20 both grl ority |'i cations. Representative
exanpl es i not bedeg désatibesiin theoexampigs: Eds um@rsm;cﬁg@xmtr afjeals canthedr oxyet hyl |

2o Sihea S PSR phly AR Y RS
2- hydwoxy- | progst q gl'iﬁ%hbﬁ’bﬁéfbdth namér@pm@;bﬁmbwhwbe&pﬁomlyydroxybuty| and
2- (hydroxyneth hydr ox referably 2-hydroxyethyl,

2, 3-di hydr osqbptnt@paﬂw:dmlkﬁl f;ygrgxb*yﬁmmdﬁyl, 02°WrW9éPWﬁ° Ixthesedi ngI y, as
d h 1
e e rofghl SRR Pl 8B or B o

associ at ed aahipldst ItiiglundeystindahitChadegaditals canere gbuiped allsodn a gaoupat om or a
group capabl e of being displaced _30 by a nucleophjle an |nclud%s hal o

(such as cieayeang prlyich radgalsdybef the fisst gy fiesecondgsiopity
PCT/ PB 02/ Oll;oQﬁ;Jﬁan? éé? @aﬁggén 3?)‘(4:@‘1)53 xngfulﬁg Nils sze%Y{lﬁlﬁ%d 6 lfgryéxﬁﬁiﬁéo”yl oXy

(e.g., acetoxy car yl oxy,
trifluor onet haiﬁmsﬂufommdexm%@ﬂw Dxdyazhspig[4.5]d2cad- adylnizl#dlpﬁrehéxy) met hoxy,

di hyl hyd I dt | ik f bl
N Ten s SRS s s hacmt A o
“where Ris fglg@,lg}f 15 dq(y}grs?ﬁég_?illucam_@yﬁl,%thghk&or cycl oal kyl al kyl group

as defined a nor e
“Hydroxyalkyl” means an alkyl radical as defined herein, substituted with

15 one or more, preferably one, two or three hydroxy groups, provided that the same
| 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),




those of the specific conpounds listed in the encl osed tab?ze}sxu%lﬁstgg%ng
described in the exanples. It is understand that these radicals can be
grouped aveo2ds®m group covering only such radicals but Bfr/Eke/otiocst 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 net hyl am no, cycl ohexyl et hyl am no, and the like. "Optionally
substituted phenyl" neans a phenyl rind?hich is optionally substituted

i ndependently with one or nore substituents, preferably one or two 15
substituents selected fromthe group consisting of alkyl, hydroxy, alkoxy,
hal oal kyl, _:ﬂ?ﬂn@ﬁilfbﬂ%lﬁxy,@é&%tﬂﬁin'ﬂﬂmg, 41RY18arbBAY16:0y (03 detox§lli No,

met hyl enedi oxy, ethylenedi oxy, "and acyl or nore specifically those of the
speci fic coargoarhdsylodyl, stesyoxy tesytoxynbifiporemathaseaalionylayg: AylaX¥deLi-bed in the

exanples. 1 is.understand .th h i o ed also in a
group cover:}r’ 'glnbtﬁ? R T%%?’@gﬁqsbbcﬁ%g@gﬁ'gfﬁ? k%m?fi‘(?sa? 83?{ e second
priority appkfemdly fabh Sfoups speeifitally etimplifiedppteimat i ons. Phar maceuti cal | y
accept abl e ‘exci pient” nmeans an excipient_that is_useful _in preparing a

phar miceut i cal ¢dgrosikylagingtaeans @ redicad rHRwhere & 15 38 G NYA08XT  nei t her

bi ol ogi cal | y, nor ' !!@Eﬁ | asq# ' i?éc?ﬁlzt pthat is
accept abl e %18?’6\?’8@%&' ir”l\gir?jc&se a@k&gﬂ&})&as Sir?gﬂﬁﬂf) aﬁnang%ts cal auge. A 25
" phar maceutthgslof yheapesé abrhpounds lipieé fii the anclosed dables orteimgpdasctibedani on and
clainms includes both one and nore than, one SE)%h exciﬂpé'hent.

" Phar mac euttheevamplescl éspengdsrstand dhat these ragdicaly ;38 PE FFOHRSH2!0 1B hat i s

phar maceut i . POSSE: % BéhtidR @k gRpcol ogi cal
activity ofC%?%Agé’pogl?}gﬁ{ahggd%%éiﬂr}g.otfgﬁ%fh sal tiéﬁﬁ%‘? Eﬁ%: ( acid addition

sal t 30 30 ftotnEibrity tfplicatergangc mediyitsnino,ofi-rasthylgthybeminr.i ¢ aci d,

hydr obrom ¢ acid, sulfuric 12 Au?us,t ZOOE)hV\DIOZIO 4594 PCT/ EP02101106 18
aci d, nitritydsxymethylminm Gyeloheryiaming, cyclopexymgthylaming,, . noq with organic
aci ds such A5 Rk yfarfifnlblandthORk@Ni ¢ aci d, hexanoi ¢ aci d,

cycl opent ancggi?%pl Only(}') ac:oifn glycolic acid, pyruvic acid, lactic acid,

" mal oni ¢ acid, sdCpiioiatlysebsiitutesphenyfcnesnsmgphenyd ring which is optionally

substituted independently with one or more substituents, preferably one or two

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




acid, fumaric acid, tartaric acid, citric acid, benzoic aC|%AU§m?§ ydr oxy
5 benzoyl ) benzoi ¢ acid, cinnam c acid, nandellc aci d, nethanesul fonic acid,
et hanesulwomk/ac4aed d, 1,2-ethane-disu|fonic aci d, 2-hydroxy€Tmmmw@ﬂ«Tonic
acid, benzenesulfonic acid, 4-chlorobenzenesulfonic 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 propionic acid, trinmethylaceticl80 acid, tertiary butylacetic acid,
| auryl sulfuric acid, gluconic acid, glutam c acid, hydroxynaphthoic acid,
salicylic acid, stearic acid, nuconic acid, and the like; or (2) salts

formed Whena@d diichmd, BhOSpRErPAsE A th@hIEe.h%r RAFRA WitsTR I acid ddeRT i S
repl aced by a nmetal 10n, é.g., an alkali metal ion, an alkaline earth ion,

or an al unasaceti¢ acid, p:‘oploomradxdnhmmom achd, ayclopegtarepropiosic asidh iglygglic

et hanol am ne,. .15 di.et h n I.et hgnol am ne

N- et hyl gl uﬁ%‘ilnﬂi'éu“‘éﬁﬂ ﬁ'énc qcrcggat]qq*céagg,rsr%am&agi %ﬁgﬂﬂ%pr odrug" are
used inter changgRRky adla! @hrieasl, ciickidt Berﬂsﬂﬁé RUBUHdrdxych rel eases an
active parent ‘drug according to Form . a or Il in vivo when such

prodrdg. is wzoﬂﬂmnmledcmcmnmmld,mnéﬂlﬂ@& meggnesdipnisp6idef a conpound

f F la | I
o oup( ) prebaecir el GREG ey OB B SEE PR RS 0% 1 e

nodi ficati Oﬁ&ﬁénéaﬁuorb@aﬁueaawﬂdrobsnzeinmlmlcraeiceaamphmalepasu&nmccaompound
Prodrugs include conpounds of Formula I or II V\herelg&za ydr am no,

sul f hydry! , 4-teluenssylfonic aqidsemphorguiforsc peidet- nP' or Il is

25 bonded t | the f
hocrony . oheBbElR %ﬂﬂéh@éfné&%ﬁg,%&s AR
i ncl yde, bUﬁcth&uaﬂQiutjdhd&Btithldt Rurdstifursc md,g]ucoamm eglutamlc acid,

di al kyl am noacet ates, fornates, phqsphates sul f gt es, zoat e
deri vat i veshydsorynepitheigwenlssalieylic acify steagir ﬁé‘@h?ﬂ“&?ﬁ‘ﬁﬁadc‘ﬁ\gﬁbﬁﬁ% %f hydr oxy

LunctL o) RSO i 1 R10Ep KA | R RS oot oet fano

- 2005 WO 02/ Rp1abatibPCetPast, 51 @b allhli metal ion, an alkaline 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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N-acetyl) N-Mannich bases, Schiff bases and enam nones of am ng ‘?unctlonal

groups, oxinmes, acetals, ketals and enol esters of ketone and al dehyde
functi onaWO @e4ps i n conpounds of Fornmula | or |1, and t RET{EPRYO1IBee
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 gro@j%s 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 ganic Mthods,
Vol's. 1-8 ( Bidvery)QN-WiirmyctebedesSBeti{f hhess nd @AGhinoRepofestne functenani no

tecti i ncl ude, f l., tyl, trifl b |,
Denzyl oxycalioBhy PRBzced s K BSBH 519 caie b ades AP IRERGIoR 1y (ThE).
2-trimethyl gﬁohgérn Eg;aﬁﬁagémula(réﬁﬁ), and fHe kb, SERMBTHBSAad, W ed trityl
0 nyl, I h FMOC)

groups, all ycar 9-fluorenyl net hyl - oxycar bon%/I ( ,
ni t r o- ver at FRésigyafdRrbdrags” gINVDE]esewar Newe YbikkOxiord (F8pr-esent at i ve hydr oxy

tecti ) i ncl.ude t wh t he hyd ' L1 h | at ed
01 ol W) Bted SuciPraECHRREYHD i 1 SyrpeaLreningae sl 8°C, oY ™ ©

t et r ahy dr OpyLANE! o6k B Smolebhaidavtss kddibestirpRéventnBatabdobitgt hers. " Treat i ng”

or "treatnment” of” a disease includes: (1) preventing the disease, i.e.,
causi ng t heExdmplesof preteatinggroumsican e folindda JeWn Sireanand /&) Bs.i n a mammml

that 20 be .exposed.tqa or. predi.spo t O,da | not yet
experi ence te&f‘%“p&é?}lpéﬁg)fmmpﬁ ’3%5’53%; e?ﬁﬁﬁ%f‘ﬁ??‘ﬁ%rg%ﬁ% di sease,
i .e., arresHupEomét all EdHpeRduhE SYRKEECORRRIC Methols, Vblsgag@obn its clinical
synptons; or (3) relievin the disease, 1.e., causing regressjon of the

di sedde or Wileyend fpesall 92l A9 nBepregeniative apina pretcH)e grougt incldeanpunt

nmeans the apount _of .a Q (t@Bsif d to a manmal for
‘treating a %’D@glagcée,tylf g’@&?@?@?@ﬁ%@ﬂ%ﬁy&wg@%ﬁﬁ reg’t ﬁeﬁﬁt for the
~ di sease. ThputdieamdpguBoeR iindeth{lfsHig] (TMES R Taifiethylsilyl-thuaesplfostdpendi ng on
t he conpound, the disease and its severi%and t he a%e, wej ght, etc., of
" the manmmal (SESHdrityl ead sehstimedArityl groups gl vigsyearboryl ob: "?fewlmﬁgwﬂolloa

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.
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20 In case in the drawings of structural formula in the present

descrlptlon"N' is only showmmn with one or two bonds to the rest of the
struct ur e WP 02464585 only shown with one bond to the rest RBFTERROIW06uCt ur e,
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 program used to draw
the structures, e.g. ISIS draw. Ther ef or 0" - N represents "-NH2", "-N"
represents "-NHTt and "-0" represents "-OH'. Though the broadest
description of the invention is set forth in the 10 summary of the
invention, parti dokase iatipatrawingsef setctbmal fdmiklinthe mmnadmdpﬁm"l\‘f'h&a

resent inven rovi des a und . of Fo la | R R, R3
7 5% and Ar@nygwp WEHG A OBS 13 e reibo @Eﬁﬁ?@}“@r% PRS2
Pr ef er abl Y WitsolFond 11 r%t%if@l‘i@ﬁlﬁéu.{}‘b' the Eérﬁ‘ér?él@lfiﬁcb’in ﬂ?ehﬁ»d}h uﬁ)&e?f:ftﬂ{cﬁm y,

X is 0 or CH2, nore preferably O Preflerabl i's optionall
substi t ut ed tbatem;}ie caggpofi "difaivoyor o&abﬂ"mmmsamspmwlelyoandaptca@mfl"w opedt-i t ut ed

thienyl . Mre preferabl IS, ,25 optional ly substituted phenyl,

parti c%l ar | Ao SP{%‘EH%‘&*%@EBB’&H“{ ﬁ?tﬁho %¥ t% AR RIP RS C%YOI |l nore
preferably, d¥w tHeSstABRARA. S ISIO atdv. MREIGBEINt repfosénts Z-NHE{Y, ONODRpretents

2-fl uorophenyl or 4-fl uoropheny , _monoal kyl phenyl (e.g. 2 12 August 2005
WO 02/ 064594’ Iﬁﬂ"/mﬁ()' beposets “fRhyi phenyl ), di hal o- substi t ut ed

phenyl (e.g. 2,4-difluorophenyl), dialkylphenyl (e.g. 2,4-dinethylphenyl or
2, 6- dlnethylphenyl) 2, 4-di substitutedphenyl (e.g. 4- '
I uor o- 2- met hyl phenyl Thaucfﬂ&;erbeoaf&e@iaiehaﬁp@:bﬁwmemmu@heéﬁt%&tymahso

nonohal o-
i0 summary of the invention, particular aspects are set forth below.

One aspect of the present invention provides a compound of

Xl
R} o
\w’kz N G
R3

15 Formula 1

Formula I;

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-




and nonoal kyl -substituted phenyl. 5 Preferably, R is aryljzgfg?ﬁi??s
cycl oal kyl , cycl oal kyl al kyl, heteroal kyl substituted cycl oal kyl,

het er osub¥Q 26¢¥4cycl oal kyl , heteroal kyl, heterocyclyl ®CI/EP02/01166

" heterocyclylalkyl. Mre 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-met hyl)-prop-2-yl, 1-hydr8ky-pentan-2-yl, (S)-2-hydroxy-1, 2-
di met hyl - propyl, (R)--2-hydroxy-1, 2-dinethyl - propyl,

(S)-2-hydroxy-1-nethyl - ethyl, 1-hydroxynethyl-cycl opentan-1-yl and

2- hydr oxy- 2metiylphlen 1y, @ihdlo-eubstituted shenw(dy | 2,8 difjudraphynyiltdydlkgipbernydr e

i ficall - hyd - - 3- dj hyl b I -h -
() 3- of mot (i BRI P aYEOT ST BIeTS o2 4 dRRbFHREORIRRH] €52 i st ed | n
the encl oseybBhl fRmOTphSRACS thibrcRX ARiyEien A driphdtefibl Yallt SbféHaE8l exanp) es

of heterocycly tetrahy pyfan-4-yl, "1- (met hyl sul f onyl ) -
pi peri di n- 4and memwhlidy]l-fubktioxedipisntyt. ahydr o- 2H-t hi opyran-4-yl or those
radicals of the specific exanples listed in the enclosed tables or

speci Pic exanpl es. Specific 20 exanples of R include 4-hydroxycycl ohexyl,

~tetrahydro- 2H pyr an- 4ppiferatlly, KB LAY | a8k §1000  daBivR &vicalkyfhiidl, cycl opentyl,
(S) - (2-hydroxy-1, 2-di neterh?/ﬁprop%ljl%,’ 2,§2’- | et hggyg‘tchyl , 2,§2idi met hoxyet hyl ,

~ 3- hydr oxy pyheteroalk Plsybstinta) cycloalky.chetexgsubstiyted 2yctealkyl, heseropiityl,
~4-(2-(N,N-dj et hyl am th h bepzyl . | : decyl ,
5 hydr oxyed IR0 TYRaF RFIRIF VST ool EREIRY B Feboancid i 1eCY
hydroxy- 1, leydjgaRiy Hedefdsiiptiturdd 3yclEAIM A Bk PIoH hetetodie Bl 0wy pr opyl , hexyl ,

pyridin-2-yI°, 2-norpholinoethyl, 2-(piperidin-1-yl)ethyl, cyclohexyl methyl,
1- ( AQdr oxypestiewar)ypreferred sxamples ofyhkasgrpalkphR ) x@bwéwvﬂkrlhy-@;, (b net hoxyet hyl ,

1) ety . SO RUEAR OB b ae g 2ty 65 SREROA T T A7 o o

30 t et r ahy dfigethiyit-bRIp9RYR AP-hgdidky- 1 12- BiRQIMAN 1(S)-Rhearixhyl-methyl-
4-(2- hydroxyet%ﬁ? fg Au u?? 2005 WO 02/ 0%31%83 PCTI EP02/ 01106 22 phenyl,

© 3- (4- et hy|gshydel-hydrexymgthybexsispentan-1hyl @nd Rylydeany-2-meti prea b popy |
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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3-(2-pyrrolidinon-I-yl)propyl, 2-acetanridoethyl, 2-(pyridin-2 yl,

pentyl, 2- (N, N-di met hyl am no)ethyl, 2-(pyrrolidin-1-yl)ethyl,

3- (pyrrc: W e20643p¢ ) propyl, ethyl, 5-nethy|pyridin-2-y|,lﬁﬂ@@wwwﬂwéthyl,
cycl opropyl, (1-hydroxynethyl-3 5 nethylthio)propyl,

(1- hydroxymnet hyl )cycl pentyl, 1, 1-di nethyl propyl, 3-ethoxy- 3-oxo-propyl,
(1-(piperidin-1-yl)cycl ohexyl)nmethyl, 3-nethoxypropyl, cylcobutyl,

1- (oxo- et hoxynet hyl ) pi peridi n-4-yl, 4-m&Zhoxycycl ohexyl, 2-

cycl ohexyl et hyl, (2-nethylthiazol-5-yl)nethyl,

I m dazo[ 2, 1- bj t hi azol -6-yl net hyl , hydrogen, 4-phenyl butyl,

2- (4-anmi nop )R thy Yferakinl1 e4-hghuod yisutAti3 o holapropyt, 4- 1 and
(1- hydroxyrrgfli;‘%%/&:l):%udt:lﬂl‘1 , yﬁ)ﬁ;t hose%?{grj?%)gi s of % 2 peci frlbc e£e‘1%gl es |isted

in the encl as(édJyrI@bﬂan-dr)’lmqm],fz-éCmﬁQb@ls’l mﬂéﬂla%wethmm@}’la?kyl aryl ,

cyeloal k| SRS RS BT kel SHEL IR e
the inventi emrmsq%&uﬂ?@ &E!T-Elyln?fop?f nFsamwbﬁléﬁropﬁpﬂnwd@oﬂwnetm%r

‘pharnaceutica acce bI e salts thereof wherein: ZisNorCH wis NR2;

Xt is, NRm mpmyhél -mydsengesthyicysinepryl, 1. b dimethyipmpyl. 3t~ 25 R5 and

R T hyar onhS Hih (UGRATR LinBlcffleks finefighis é%*}‘@?‘%%f?% or heteroanyt:

cycl oal kyl atWybbutylel-ga@adthosymmesil ypiperitin-yyi| mekwxycytﬂomgsabst i tuted
cycl oal kyl, 12 August 2005 WO 02/ 064594 PCT/ PP02/ 11%8\1&1 ysergall kyl,
Y anoal kol | cyiherslegish (2-mesiasel sriaathyl imidazal g hlthiszol- Aptmetny

hydrogen, 4-phenylbutyl, 2-(4-aminophenyl)ethyl, pyridin-3-yl, tetrahydro-2H-
10  thiopyran-4-yl and (1-hydroxymethyl)butyl, or those radicals of the specific

examples listed in the enclosed tables or specific examples.
Preferably, R is alkyl, aryl, cycloalkyl or heteroalkyl, more
preferably alkyl or cycloalkyl and even more preferably methyl or also propyl or

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,




st 2005

(where Y' and Y2 are independently either absent or an al kQFéBF\ugugroup and
R ' is hydrogen, alkyl, haloal kyl, hydroxy, alkoxy, am no, nonoal kyl am no
or dial kWP s394 (het erocycl yl) (cycl oal 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 R81lis alkyl, aryl, aradkyl, cycloal kyl,.cycl oal 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 defi ned
above. Pref afedvbalk i ¢yunbiRyl, heerecyrigf Retatobycllbikyl, RYMHOMYYR'Z is N
Preferably, X is 0 or 2, nmore preferably O 15 Preferably, 1. 1S
optional |y SubereY anddY pefiidependgntineittier goscat fsapialiHens %\f@%dﬁ{ dbtional Iy
substi t ut ed y ki I f o o 0 ldminSHPsti tut ed

phenyl , par twj@g%{’l?k%%%%ﬁtﬁ%%%@%gﬁ?od% oglrﬁz, 2°° di subst i t ut ed.
Still nore pligkdamino), (hétetocydyh@ycloalkehalkjisiri(bareredyqiyigihyterdqasyliplk .

. chl orophenyl , 2-fl uorqphe or 4-tl uorophenyl), nonoal kyi phenyl (e.g. 2 20
met hyl-phenyl ), di hal oﬁgdﬁgiq:?%ﬁnéﬁ ivnyl (e.g. 2,4-difluorophenyl),

di al kyl phenyl (e.g. &4z g 4avd gms,lp dndOr 2, 6-di met hyl phenyl ),

2, 4-di substi tut edphenyl8 (Pei*dfséﬂf_- rf I uo’?/o- 2- met hyl phenyl ,

2- f 1 uor o- 4- met hyl phenyR®)and R’ predhdepeniigntly|hydrogomathieyl caryls aglkyl,

Cycoal kyl - gt BmRHn. feublabatsorh, wdulihn SRR

het er osubst itfHéRR2GY GIKkGR iyl aralRALl SYIGIN | oycldaRdy®dl tetbalR¥, alkoxy,
het erocyclyl(al kyl . I\/brkg Sirsgf era%l’?/iR' l|k))}sl Ret eroal%? substi?ut ed

cycl ol kyl , andexy, eminss mongt ol dvadkydaming) arylagiege erarkigalkyldamime} er ocycl yl .

Specific ex | es Laf Lincl ude 4-hydroxycycl ohexyl ,
t et r ahydr o- ﬁggf’yﬁa -ﬂﬁ?,’ kla%‘g hﬁeféggﬁ?%io%wej'pi peridin-4-yl, cyclopentyl,
(S) - (2-hydroxy-1, 2- di PedfbxablyPWaPNR?, thereAefumbly2085 WO 02/ 064594
PCT/ EPO2/ 01106 )
: . 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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24 2, 2-di et hoxyet hyl, 2, 2-di nmet hoxyet hyl, 3-hydroxypyridin- 2-y?, S)-(1-
hydr oxynmet hyl - 2- met hyl ) propyl, 4-(2-(N, N-di et hyl am no) et hoxy) phenyl ,
benzyl, Wsh&Me#5%4pbutyl, dodecyl, 2-hydroxyethyl, 3-methy|RGCRER02/01106
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, cyclohexylnethyl 1- (hydroxynethyl)butyl

4-f1 uorophenyl , cycl opropyl met hyl , 2- m&¢hoxyet hyl, 3-

(N, N-di net hyl ami no) propyl, isopr opyI met hyl , 2-norphol i no-2-(pyridin-4-
yl)ethyl, 3-furyl nethyl, 1- oxi dot et rahydro 2H-t hi opyran-4-yl,

| - phenyl pr apydiethodyethlyl, Zﬂ-dnneibb:e,tatla;ﬂﬂhyfﬁ:akypymdupyﬂéd&}-(w phenet hyl ,

" ﬁid?ﬁiiﬁﬁﬁ%?%%%tﬁﬁr%mmmé%éﬁ B Rt fimoy &'gyﬁf%ﬁnaﬂw

2- acet am d I h ;
di met hyl ar hi r@/é’ﬁ@f{"a@z{é” %y@%lo?( glme t%i’ 231?“2:'%))yrro | d| n-l - yl) propyl,

ethyl, 5- hpdrbyy-pylrdiietyDethlyl, amq:wa,roxmrmﬂﬁ bxdrbmmropyll hexyl,

fél %?L;T%gg%fg ! _é % L lpﬁm?gt)ngf %gqué]ﬁyﬁ¥ﬂeuoqu cyc oﬂgxﬂmgﬁxyp gntyl, 1,1
(1-(piperi g{ﬂr&m fl-?rpl u P@)Sﬂﬁarﬂﬁﬁm cy@lb{ﬁ%ﬁg Hﬂétﬁ*loﬂéfﬁethoy@éh@!)@m yl,

1- (oxo-eth i di n-4- xycycl ohexyl ,
cycl ohexyl €| Ihlydllmc(l'@fiamnh)plmp)ﬂl,az@roﬁylym):ﬂlml Rymnprpholino-2-(pyridin-4-

I2m( 2a;cn)1[ ﬁollﬁll)@iwi é g‘f“'ﬁbﬁ‘ 6*%’“3 %twp' Xr%’@?‘ﬁﬂﬁ%?@%ﬁﬂ?ﬁ?%’@”ﬁ#z 4-yl and
(1-hydr OXymwla&%ﬁﬂém@ﬁ{Rﬂi\%%%bi F%l , Ffenanil, Rﬂ(zah m i gfheﬁshy hydr ogen,

al kyl sul fonyl or - ere S rmnoalﬁ% rther preferred
enbd@i rrent%—(@-tneth')éplpﬁ:re&lefit -ylipropyl #dydepxpbuts], 3smephpluepropy}) 3-8-conpound of

the formil g @i nonl1-3Bpopfis taca Racdny ) Z- Gttt Yt T et e RR 1 1~
dimethylamino)ethyl, 2-(pyrrolidin-1-yl)ethyl, 3-(pyrrolidin-1-yl)propyl, ethyl, 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




RAWZ N X2 R3 Formula |l | N-\ r ' At RL 5 WZ N~ ~NRSRO Formiaft o

phar maceutically acceptable salts thereof, wherein: Zis Nor CH 10 Wi S
NR2; X' | W@02/0gsP4(where R4 is hydrogen or alkyl), S, or CRIEPiheée RS
and R6 are independently hydrogen or alkyl) or C=O X2 is Oor NR7; Ar' is
aryl or heteroaryl; 15 R2 is hydrogen, alkyl, aryl, al koxycarbonyl,

aryl oxycar bonyl, heteroal kyl carbonyl, heteroal kyl oxycarbonyl or R21-R22
where R21 is alkylene or -C(=0- and R225is al kyl or alkoxy; R is
hydr ogen, al kyl, hal oal kyl, aryl, aral kyl, heteroaryl, heteroaralkyl,

cycl oal kyl, cycl oal kyl al kyl , heteroal kyl substituted cycl oal kyl, 20

het erosubstituted cycl oal kyl, hetero cyghoal kyl, heterocyclyl, hetero
cycl yl al kyl , R12- S02- het er ocycl oar i no® @ RA?' is hal oal kyl, aryl,

ar al kyl , heteroaryl or heterﬁaral C(O-Y2 -R'" (where Y and Y2
are |ndependently ei t her absent ®e group and R11 is hydrogen,
al kyl, hal oal kyl, hydroxy, al koxy, anin3$3nnnoalkylan1no or di al kyl am no),
25 (heterocyclyl)(cycloalkyI)aIkyI or (héterocyclyl)(heteroaryl)al kyl; 12
August 2005 WO 02/ 064594 PCT/ EPO2/ 01§} aZdr

I
R! l P =
“w’kz N~ ™“NR®R’

5 Fonnulé H

or pharmaceutically acceptable salts thereof,
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;




R3 is hydrogen, alkyl, cycloal kyl, cycloal kyl al kyl, aryl, ar éu%uthoos

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

hydr ogen, WO&RRE#594 hydr oxy, al koxy, am no, nonoal kyl am no BET/BPE/MYsani no) ,
am no, nonoal kyl am no, di al kyl ai ni no 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 optiondly substituted phenyl )or acyl; R7
i s hydrogen or alkyl; and R8 and RO are independently hydrogen, alkyl,

aryl, aral kyl, 10 cycIoaIkyI cycl oal kyl al kyl , heteroal kyl , aIkyIsquonyI

ary: su: Lolny: » - E)) t RS is h@«mge:e aﬂa,mk cchialkyl, ,cydoyllkylaﬁqé,ld&yll, araﬂgyhl oal kyl ,

cycl oal kyl a y e er 0X moNo;

di - al kyl ani joal ylllf‘é‘?FP lagyaé‘P%}ké’blaﬁWej’ﬁTg@Tﬁor&%mO%ﬁdS E@gjr?wfé‘et her form
=CR82R83 ( o dﬁl‘]ﬂﬁ yl, cycl oal kyl
cycl oal kyl %’E@r ﬁgxégtgﬁ(og‘g%nﬁﬁ st t te %hgnyl ;Bgﬁlaiém%ﬁé;r maceﬁtl cal | §
accept abl e mahtbalkylhﬁmepdlalkylanjmd' beNBHRY c(udmresﬁém-fa(@d 4G{0JP3, -of t he

Sal 155 her cBIONES ARl TtObNE IR b3 6 euéﬁ e iepgar o b fer ol e 7 i s
’E:I (sz'r G ( vvhe\rlgéI ﬁSMIgERﬁ)& hs}%ogpem@}dg%gﬁﬂde Rf&;lo%%/ %ggl(r:lﬁ&?(%{a%kgl &Yl ?Ar Si sO;r SI:F;
R2 i s hydr ogmionaliy sopbtjtuted phenyl Jor 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
S
Rl o
\WJ\Z N X2
RS

- 20 Formula I

~ XLAII

\J\

Formula H

NR8

25 of pharmaceutically acceptable salts thereof,




_ 12 August 2005
R is hydrogen, alkyl, aryl, aral kyl, heteroaryl, heteroaral kyl, 10

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

het er osub 3@ P63+ cycl oal kyl, heteroal kyl, heterocyclyl, PCT/EP02/01106

het er ocycl yl al kyl, R 12 -SQ2-hetero- cycloam no (where R 12 is hal oal kyl,
aryl, aral kyl, 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) (cycl oal kyl )al kyl or (het &ocycl yl) (heteroaryl)al kyl; 15 R3
is alkyl, cycloal kyl, aryl, am no, nonoal kyl am no, dial kyl- arnino; and Ra
and RO are independently hydrogen, al kyl sul fonyl, -C(O-Rg | where R8lis
nono- al kyl an¥tegein:or phar maceutically acceptable salts thereof. 20 (ill) The
conmpound as specified)éﬁsé\5 ereln Zis Nor CH Wis Nk2 or O0; X1 is
0, NR4 (where R4 is h r alkyl), S, or CR5R6 (where R5 and R5 are
i ndependent |y hydrogeRryqgngkkyl) or C=O X is 0 or NR Arl is aryl or
heteroaryl; R2 is hydrogen or al kyl; 12 August 2005 WD 02 064594 28

PCT/ PP02101106 R is [Klds &;;NR (ehiaglR* ihhyadragdnydr, alkyy 5, orERIRY(Wherey c| oal kyl |
. ycl oal k al kyl, hetero k]?g{ bstltut ed cycl oal kyl, heterosubstituted
cycl oal-f kyl , ‘?é’f %R pen@% " heterocycl yl, heterocycl yl al kyl ,
-Y-C(O- Y2 -R" (wheng iy and Y2 are |ndependently ei ther absent or an

al kyl ene group and R is 5 hydrogen, al kyl, hal oal kyl, hydroxy, alkoxy,
ami no, nonoal kyl anmi no Agr is aryl;

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;




12 A t2
di al kyl ami no), (heterocyclyl)(cycloal kyl)al kyl or ugust 2005

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

cycl oal kyw& @29b459aryl , aral kyl, hal oal kyl, heteroal kyl, cP&TENX§1106

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, -CONR34, S(O2 or S(O 2NR35; R32,
R34 and Ras are independently hydrogen é al kyl; and R33 is hydrogen,

al kyl ,. cycl oal 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 hydr ogeR! isdlydsdgen,alkyl, hadoatitytydryl, amdicpl oapickoplkylcycl oal kyl al kyl , .
het er oal kyl , al kyl sul fonyl sul fonyl, -C(O-R8. _.(where lis al kyl,
aryl, aral k?)[c?oz‘@é’&ﬁ&ﬂ} Wé’,o‘ﬂg%?‘/[lb%’i%‘?S\%L‘gﬁllfy?(mpﬁ'ﬁﬁsfléﬁf%}fckgﬁv?’ aryl oxy,
am no, nono | - ' ' | (- FALRYB) or R8 and
RO t oget herh?t%?%kgk@fééj?%{oﬁ%ié%g?ﬁfj&&gglag%' i%dgg?ﬁdentl hydrogen,
20 al kyl, céweoaYkeid Yt pelindepkydeatly githeyrabsapt bna:aalﬂcylesglgsmptaudé?d Bhenyl) .

(L), She coRund 82 oRSEULL e i ot b Phon aiiad Y, 2
ndependent T 5 e et VTR0 Vi 5] 004204 PCT) 2F03] 01106 20 X2
is 0 A' is aryl; iis@ydapemggwlmyclaalkyl, cyqoalkylafiodiasye aralkylky| | aryl
GHETREEE T MET I e S S R
alkyl, hydroxy, alkoxy, amino, monoalkylamino or dialkylamino), amino,
10 monoalkylamino, 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, 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;




het erocycl yl, heterocyclylalkyl, Y -C(O-Y2 -R' (where Y ;%5“9%“5?35

i ndependently either absent or an al kylene group and R' is al koxy, (hetero-
cycl yl) (cix &@A6k3H) al kyl or (heterocycl yl) (heteroaryl) al kyCT/E®2i0810al 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 4g) to (vii), wherein Wis (ix)
The conpound as specified in any one of (i) to (viii), wherein Ar' is
optionally substituted phenyl. (x) The conpound as specified in any one of
(i) to (ix), wherein §?&%6- O or CH2. 20 (xi) The conmpound as specified in
any one of (i) to (x), efein X is 0. (xii) The conpound as specified in
any one of (i) to (x) ashgraeyln R is aryl, aralkyl, cycloalkyl,

cycl oal kyl al kyl, heterqal kyl substituted cycl oal kyl, 25 heterosubstituted
cycl oal kyl, heteroal k¥ 15 BrdeestrAkyls or heterocycl yl al kyl . 12 August 2005

i ot T B b s RS TS BT, "
het er ds ubst héteroalikytsybstivated yhclodikeylchaedokybstiouted byelaaligl heleydalkyl xi v) The
et br ocyc | yRbBRA T el <y ab (bl B TSRe( 1) to (xiii),
wherein R jn3epRBLAPAIHEY hbserdbr an alkylene group and R is alkoxy, (hetero-
' cyclyl)(cycloalkylyalkyl or (heterocyclyl)(heteroaryl)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.




omethyl. 12 AughsdycgP05 WO 02/ 064594 PCT/ EP02/01106 31 (xxii) The conpound

(xvi) The conpound as specified in any one of (i) to (xv), 1\%\@&%?%0% IS
hydr oxyal kyl . (xvii) The conpound as specified in any one of (i) to (xvi),
wher ei n AMO 024084594 2- subst i t ut ed- phenyl, 4-substit ut ed- phdGIVERS2/01106

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 qor 2,4-difluorophenyl. 20 (xiXx)
The conpound as specified in any one of ) 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 (Xxx ¥ V\herel n R3
is nmethyl, ethykii)pr dby Icompq:mcbqsrsppgaﬁged mranyene @f (i tohkiiriviesein

A U [t U

as specified on any one of (i) to (xxi) of Formula 1Il, wherein R8 is
hydrogen and RO is al kyl, al kyIsquonyI or -C(O-R81 (where R8' is alkyl,

| k I d K b [
Tyarogen. i kyt Gl onyhe CORpRye% Bkafindin iy ok i ATl Rl PRERRERDEY 00 g

as specifi e%e!efbc@@yl) wherein Ar' is 2,4-difluoro- phenyl and R 1is
t et-rahydro-2H pyran-4-yl, i.e., 6-(2,4-difluorophenoxy)- 8-
nmet hyl - 2- (t et rahydro- 2H-pyran 4- yI am no) pyrido [2,3-d] pyrimdin-7(8H)-one.

10 () The CRBOU e RS S i) oGP e e 1] Loro,
propyl -2-(tg§1@ajm@no 2H- pyr an- 4- yI arni no) pyrido[ 2, 3-d] pyri m di n-7(8H) - one.
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.




| 12
15 (xxv) The conmpound as specified in (xxi), wherein Ar' is ﬁugy%ti Iogoro-

phenyl and R is tetrahydro-2H pyran-4-yl, i.e., 6-(2,4-difluorophenoxy)- 8-
cycl opr opyWo22/064894 ahydr o- 2H- pyr an- 4- yl am no) pyri do[ 2, 3- d] pyrT/EPi2gii 106 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 fluoro-

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

d] pyri m din-7-one. 12 August 2005 WO 02/ 064594 32 PCT/ EP02/ 01106 (xxviii)
The conpound as @&péki fTherompouns s peciiied ongng ope oG o (xkig b Formula
phenoxy) - 2- (13- NopAY:SH - di syl t ' - 8- - i do[ 2, 3-

d] pyri m di n-}i—%"g‘%‘g?@(@é@?&%@%rr%%ﬂ&g a?ﬁs%@@‘?lf"?é%n (i@‘%@ ii) of
Fornul a 1, wbalkei, alkoxiRParyloxfCathino Ahkroaliogdrian vt dialltydmingy; prdieahlly R

het er oal kyl carbonyl, heteroal kyl - oxycarbonyl or-R21-R22 where R21 is

al kyl efle or -is tydrogen, gikylsifonyls-GOnR &rmowaﬁaia}mnqo (xxx) The conpound as
specified in (xxix), wherein RL is heteroal kyl or heterocyclyl. (xxxi) The
~conmpound as specified in (xxx), wherein, R is heterocyclyl. 15 (xxxii) The
conpound as speci(kkii)l The campoondaodpetified ) (ix0), Wheoein) Ar'ibepgedifiuordd is 0, X2

oo 1 WA el aro 25 PR v BN TRE R 11 od | 1 by
one of  (xxi leth A ¥ty o-2H-pyran-4-ylamino)pyrido[2,3-dJpyrirmidin-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-
cyélopropyl-2-(tetrahydro~2H-pyran—4—y1amino)pyrido[2,3-d]pyrimidin-7(8H)-
omne.
20 (xxvi) The compound as specified in (xxi), wherein Ar' is2,4-

- difluoropheny! and R'is 1,3-dimethyl-3-hydroxy-butyl, i.., 6-(2,4-Diﬂuoro—
phenoxy)-2-(3-hydroxy-1,3-dimethyl-butylamino)-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.




o | - | 12 August 20
wherein Arl is 2,4-difluoro-phenyl, Rl is tetrahydro-2H pyran-ugyill A

and R2
Is acetyl. 25 (xxxv) A conmpound of formula I' or II" N~ RLI WFormula I'
12 August WAB0Boa®402/ 064594 PCTI EPQ21 01106 33 | N - Ara R1Oect/m¥oZiortodl’ - ~" NR
8RO Formula Il" wherein: Zis Nor S, 5Wis S, S(O, S(O2or 0; Xl is

0, NR4 (where R4 is hydrogen or alkyl), S, or CR5R6 (where R5 and R6 are
I ndependent |y hydrogen or alkyl) or C=O X2isOorNR7; Ar' is aryl or
heteroaryl; 10 RO is alkyl, aryl, aralk3d, 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,

| kyl, al kyl epes: =l 8.2 48 _hydr oxy,
cyanoal kyl, a y&%‘%ﬁ%ﬁn 0“5“’\%%%@%%&??‘0 YRGS B:(2, 4abifiibro-Ny dr oxy

al koxy, am no, m)noaf or ,. am no, 15 nonoal kyl am no,
di al kyl am nophenoXyRI2B3MBIRSG -1 R)8+dimdth yi-butyBitho)-3-GeMyBSH-pyride(3.8R34, S(0) 2,

or S(O)ZNR%d']p)BnSn%i’din@%ngnd R35 are independently hydrogen or

5 (xxix) The compound as specified in (i) or (ii) of Formula I, wherein:
| R? is acyl, alkoxycarbonyl, aryloxycarbonyl, heteroalkylcarbonyl, heteroalkyl-
oxycarbonyl or ~R?-R% where R is alkylene or ~C(=0)- and R* is alkyl or
alkoxy.

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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al kyl; and R33 is hydrogen, alkyl, cycloalkyl, cycloalkylal Eﬁ %eteroal kyl

or optionally substituted phenyl) or acyl; R7 is hydrogen or aI kyl; and 20
R8 and ROwwy @uksrdependent!|y hydrogen, al kyl, aryl, aral kylpcmm;gbﬁ@d kyl ,
cycl oal kyl al kyl , heteroal kyl, al kylsulfonyl, arylsulfonyl, -C(O) -R8

(where R81lis al kyl, aryl, aralkyl, 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 (al kyl )am no) or R8 and R9 together3zform = CRS2R83 (where R82 and R83
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 tion conprising a pharmaceutically accgptable excipient, if desired

and one or nore conpounds as speci tq! (xxxiv) or

pharmaceutical ly acceptable sglts | her of (xxxvi i) A process for preparing
“a sul fide conpound of the fd¥my ', ' wherein: ZisNorCH, X
Is 0, N4 (where R4 is hydrogen or a%kyls\I S, R6 (where R5 10 and R6 are

i ndependent|y hydrogen or alkyl) orEdgm@aIl’X2 is 0; Ar' is aryl or

heteroaryl; Ris alkyl or aryl; R3 is hydrogen, alkyl, cycloalkyl,

cycl oal kyl abgtein:aryl , aral kyl, 15 hal oal kyl, heteroal kyl, cyanoal kyl,
R3' is hydrogen, al kyl, hydroxy, alkoxy,

acyl, al kyl ene-C(O) - '
am no, nonoal kyl am no or%ﬁéyl am no),
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).




am no, nonoal kyl am no, dial kyl am no or NR32-Y3-R33 (where Y3 is -C(O, -

c(0)o-, - R34, S(O)2 or S(O2NR35; R3 2, R34 and R35 a L.nde ently
20hydrogerc§va(;}|é?ﬂ&9f; ‘and R33 is hydrogen, alkyl , cycl oal k&?ﬁﬁgﬂpﬁ&d

cycl oal kyl al kyl, heteroal kyl or optionally substituted phenyl); said nethod
conprising the steps of: contacting an al dehyde of the fornmula: 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 gayvi)nd minppsitiohcomprizing } phdmagsytically Feeptgblecess as

PeTod R3S hoy - T
Shect f1ed | netapetnt detiredRaTne ot fiors sopakRdk f b byhIB BT oduci ng a
sul fonyl  conppund. QhichifPadcepibie daltslfleber €i n

5 (xxxvii) A process for preparing a sulfide compound of the formula:

P
R"S/H\I:IIXZ
R3
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:
a X

wherein
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R Z, R3, X, X2 and Ar' are as specified in any one of (xxxﬁ ?')J to

(xxxi x), conprising exposing said sul fide conpound to oxidizing conditions
t o producewod2oe@Epd sul fonyl conmpound. (xxxxi) The processpeprpPgfiifsd €d in
(xxxx), wherein said oxidizing conditions conprise MCPBA, .Oxoneo,
periodate or a rhenium peroxi de species. (xxxxii) A process of preparing a
conpound of fornmula | as specified in 20 any one of (i) to (XxXivV)
conprising the steps of: contacting a coggpound 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
amine R R2ZNH with RI and R2 having t Sape_ j.N -R d RR in any
one of (i) to (xxxiv) under -nucl eophir}ﬁlfi |'§@%r@ﬁ@é€%ﬁ§§{]i ons. (XXxXiii)
The process of (xxxxi iyndendomdiions suffisiedt ©@ROMUCBShIDsatidokkempolmd.i s an al Kyl
or phenyl group and n is an integer fromO to 2. 10 (xxxxiv) A conpound as

specified in any one of Ei) %%S(xxxi \/_é whenever prepared, by, a pfocess as

specified in (oOBRRYHD ( e Gaxdhe WherelZi R, AR whenever

prepared by R sppridd MR %n@ﬁféﬂ%%ﬂi_@)d_ in any one of (xxxvii) to (xxxx).

(xxxxvi) A use of a conpound as specified in any one of (i) to (xxxiv) or
(xxxxiv) for the preparation of a nedicanent for treating p38 nedi ated
di sorddrs speci flkeodk) y Thproetss as spedifizdsn pedivii)ewheiegoR Histhydogen.t hriti s,
Crohns disease, 20 irritable bowel syndronme, adult respiratory distress

syndrome: or - chr oy¢. oD [LEL Ve BulHRRA Y, 01 Sea%8: ) S BB Haafigd at ed

comprising producing a sulfonyl compound of the formula:

1
X\

NT YN Ar'

R~ /"\z/ N X2
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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di sease. (xxxxvii) A method for treating p38 nediated disorder “specifically

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

i rritabl eweoddie4s9¢yndronme, adult respiratory di stress Sy NnACvEPoR01 106 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

anount of a conpound as specified in args 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 fornms. |In general,

" the sol vated forns, including hydrated f orms, arq?equivalent to unsol vat ed
forms and are intended to be enconpasg { hg!scope of the present

invention. In addition to the conpounEs descrijbed above, the conpounds of

the present invention include all 't ms. Furthernore, the
present invention al so includes allL10 phar mngeu rcally acceptable salts of
t hose conpounds al ong with prodrug forms of Rt he conpounds and al |

st er eoi soners whet her _i.n r g1 r cem i e or other
formof mixture. The %ﬁﬁe%ﬁgsid?@%‘? §r Sﬁgﬁﬁ?ég’r%ygglsggpg%f further

formng 15¢phanageutically acceptable acid addition salts. Al of these
forns are within the _scope of the present invention. Pharmaceutically
accept abl e acid addit fdha&aVing g9uRhe conpounds of Formula | and 11

ol Ude sal g dRLRCR AT LARTOPRAR AR, U ClnB ARl udrOsh RF b T LT

phosphori c, uric robf om c, hydrio or 8us i ke,

as well as ﬁlli},Emibai»ﬂ(S) td@tmdmﬂémfncwbgﬁﬂibdxs@lzcdmgntsmn&mass aliphatic nono-
and di carboxylic acids, phenyl-substituted al kanoi c aci ds, hydroxy
al kanoi ¢ aci ds, al kanedi oic acids, aromatic acids, aliphatic and aromatic

sul foni o aci ds. (8l SYRBpRRLE LA MR LWL RO e

bi sul f at e, sulfl I'su nrtrate,

nonohydr ogefisphcdiph at pherdi pryodp agen pﬂmsmtqeﬁfrom 0t02.
10
(xxxxiv) A compound as specified in any one of (i) to (xxxiv) whenever

.preparcd by a process as specified in (xxxxii).

(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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nmet aphosphat e, pyrophosphate, chloride, brom de, iodide, acetate,

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

suber at e, Woezd6t€, fumarate, nal eate, nmandel ate, benzoatP€I/EP02/01106

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 WD 02/ 064594 PQ@7 EP02/ 01106 38 am no acids such as
arginate and the |like and gluconate, gal acturonate (see, for exanple,
Berge S. M, et al., "Pharmaceutical Salts,"” J. of Pharnmaceutical Science,
1977, 08 ladnhisieRnd P2 Bt il of tichBlebiindl, AnrcRASL Smb@ARAUNds can be
prepared by con% acting'the free base formwith a sufficient anount of the
desired aciabmmungroshecifiet e amadrte afifi}th&xgonveixzamat manner. The free base
formcan be regenerated by contacting the salt formw th a base and

I solating the free base in the conventional nmanner. The free base forns
differ from theifhd @aRRahAVS RSpreschOirveitth &AMRINA uhddlefsd Rbms Mysi cal
properties such as solubility in polar solvents, but otherwi se the salts
are efjui valwelt astsolvared forme dpdwting bydrated faymse In gengsals peselvagyd formis present

; oL t the i ; . . . ‘
For mul & 19nrdgg gy EREa thagh gfe dapnaleap g et TRt BRI TS °Lny
X1 N ~~ ~Argk ddompasked Witiinthe scope of e pRséitlifventiod. Inkadditibn tohy

compounds described above, the compounds of the present invention include all

_ tautomeric forms. Furthermore, the present invention also includes all
10 pharmaceutically acceptable salts of those compounds along with prodrug forms
of the compounds and all sterecisomers whether in a pure chiral form or a

racemic mixture or other form of mixture.

_ 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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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 280R3/0eu3g4 R6 are i ndependent|y hydrogen or al kyl) PeT/ER8Ip1tG® 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 gl, hal oal kyl, heteroalkyl,

cyanoal kyl, al kylene-C(O --R3" (where R3' is hydrogen, alkyl, hydroxy,

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

di al kyl am n .3 5% 4.S, - = Cironate Wed) 4, S(O 2,
or S(@ZNRS@?J%E?QBS%% an g%@%?éﬁ%ﬁlﬁagg%@ﬁp?t%%ay& oag%eggre 10 al kyl ; and
R33 i s hydregeample, Hckgel S. My et alg“RibrmacyaticabSMis|"al kjPharhetcestéaal Kyl or
optionally ubstit%qu@phe yl) or acyl; R7 is hydrogen or alkyl; and R8 and -
RO are ind entdy> 8, dr en, al kyl, aryl, aral kyl, cycloalkyl,
cycl oal kyl al kyl, heteroal kyl, al kyl sul fonyl, arylsulfonyl, -C(O-R$1 15
(where R8lis al kyl, aryl, aral kyl, cycloal kyl, cycloal kyl al kyl,
het er 6al kyl , al koxy, THreydcddgdditen salis ofithedsasi@edmgourdsioah baipraparedibyl ami no or
aryl (alkyl )c%mtagt%):g the fxl'?:% base form with a sufficient amount of the desired acid to

produce the salt in the conventional manner. The free base form can be

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.

N XY™ Ar

R /Ik/

w27 N SRR
20 Formula II”
wherein:
Zis N or CH;
Wis S, S(0), S(0), or O;
| 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;
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and RO together form =CR82R 83 (where R82 and R83 are independéntly

hydr ogen, al kyl, cycl oal kyl, cycl oal kyl al kyl or optionally substituted
phenyl ). %® @aegounds of Forrmula r' and I1" where Wis 0 oorir2priepar 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 IIl",
wherein RI6Wis hydroxy). The resultin@%ydroxyl conpound can be al kyl at ed
with RIO-L where L is a |eaving 25 group to provide conmpounds of Fornula I’
cand 11", where Wis 0 and R10 is as described. Alternatively, the sulfone
group in the precursorg?’sutfemr™ay be directly displaced with an al coho
R1- OH as described in V$196/33798 to provide conpounds of Fornmula |I and |
where Wis 0 and R10 i serdesbeieraatyl; Conpounds of Formula |' and |1"

where RIOWform a | eayin Loup. .S S | 0] rap y treating
t he precursor conpoun mﬁéﬁ%ﬂﬁfﬁmﬁg‘yﬁﬂa@&%°§§%&§&@8@5W/ 064594

PCT/ EP02/Oll%ﬂﬁ@fmmleavihggmr@my&@@gent such as phosphorous oxychl ori de
or phosphorous oxybrongi de. ~Conpounds of Formula I' and 11" where RLOWform

a leav¥ng group suchRads kudeagsnyalkylpeydlentiylcaveloalealke, prybastby: by treating

t he precursqr i r 31 eyl at r

sul fonyl at i ?1161 0ag fr{pgtg%g]e%g:&%d\%%%’.aﬁlﬁ’ﬂ%n%co@o#nd@’%?e ghelsg)&lej%g%@ i nvention
can be prepalet] hﬁﬁrg&%/, alled iy il nof mmbﬂbﬁlinﬁﬂomr@?m}lc:ﬁsml ), ?ﬁl;,\nﬁhe prz E_Sen}\l _

i nvention, a nmethod for _preparing._c ungds o rmu ere i s i s
shown in &m@alkyle@pwmfkylamngwamﬁ . 3-1?;3%&}1/1@& X? é%‘(t:&%)& “QDRough t he

schene of t epyRGHL B BU @32 toel NVENti on
apply wi del @?%n?@éﬁgﬁs{g@ﬁg&ﬁg ’?Mgoﬁw%qﬁe%ﬁld%% lg*%é%%e%pr opriate
consi Her at i alkyl;anpRAtie hydropersntkyteyclotligl, cprioalkylalkgh dttevaalkylmet i onal gr oups
by net hods standa[rd to the art _of organic chemstry. For exanple, hydroxy
groups, in SPuRllY substipied phenl RS si de reactions, 15 sonetines need to

be converted to etherg7amnasieh or Ayl 3a chem cal reactions at "
R® and R’ are independently hydrogen, alkyl, aryl, aralkyl,
cycloalkyl, cycloalkylalkyl, heteroalkyl, alkylsulfonyl, aryisulfonyl, -C(0)-R™
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
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other sites in the nolecule. The hydroxy protecting group is then renoved

to provide the free hydroxy group. Simlarly, amno groups and carboxylic
acid grows02eats9be derivati zed to protect them agai nst urPGavERSA/0EI06e
reactions. Typical protecting groups, and nethods for attachi ng and
cleaving 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 Yopg, 1999, and Harrison and Harrison
et al., Conpendium of Synthetic Oganic Methods, Vols. 1-8 (John WIley and
Sons, 1971-1996). 12 August 2005 WO 02/064594 41 ra R, PCT/EP02/01106 11

Scherre 1 Treat a amne 5

(R3- NH2) pr%@? gg@ooe 8%%%%;3%%}' céh O%Sao’lyﬁw\éhp‘gg??%hﬁ%dconvem ently
carri ed OUtoxyBromig®!(vHioud 6NFoBmila BrandUNtehert REW doi h travingragont ons,
preferably aglhhal ogpena{ogglﬁg;’%{;h%ﬁ)ggydro%gygggﬁﬂgspem ally o

di chl or onetSHehas acgipXyp ETPat m%ﬁ%ar on, or an
open- chaln t f Qr, de or a | ower
o kanol - SRTRSHGE WS RN BitSHaRY wibihd dytitng o GAfn s BBl 0° O . bout
120 G5 Reduegpemspf a conpound of Formul a Th provides an al cohol of
Formula Ic. This reduction is typically carried out using lithiumalum num

hydride in a manner well known to those of skill in the art (e.g., in a
sol vent whichisin SN r ef er abl

. done t bn Edfod tdoypa preferably
an open-chain or 15 cycl I'C eE1 er HQ (%%datt Ilt enrahy rof uran, at about -20

C to about véaflet§ of plctiiisalbh yne mpeettufmhe fresent mmimm amostimd fenper ature). 12
August Zooiarepannv compounds of Formula I where Z is N is shown in Scheme 1 below. It
10 should be appreciated that although the scheme often indicates exact structures,

methods of the present invention apply widely to analogous compounds of
Formula I or I, given appropriate consideration to protection and deprotection 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 Synthesis, 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).




VI 02/ 064594 PCTI EP02/ 01106 42 Oxidation of an al cohol of Fornur&2Pe

provi des a carboxal dehyde of Formula I-d. The oxidation is typically
carri ed owb osokdsomanganese di oxi de, al though nunerous ot peg/Eppidigsls 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 enpl oyed, the reaction is carried out conveniently in a solvent
which is inert under the specific oxida gon conditions, preferably a

hal ogenat ed al i phati ¢ hydrocarbon, especCially dichioronmethane, or an
optionally hal ogenated aromati c hydrocarbon. Suitably, the oxidation is
carried out at about 0 Cto about 60 C. 10 Reaction gf_ a carboxal dehyde of
Formula Id with an ester, ﬁzj: %8 CH2- C2R  (whex® &%s an al kyl group, and
Ar' and X are those dattﬂ@ above)y 1™t he RL f a base provides a
compound of Formula le. BAny¥ r@latively non- nucleop 1 i c base can be used

i ncl udi ng carbonates, such 53 15 pot assi um car bo 5L | ithium carbonate,

and sodiun1carbonate; bi carbonat es, such as potassi um bi carbonate, |ithium
bi car bonate, and sodi um bi ate; amnes, s &econdary and
tertiary amnes; and resid bdund ampes such as 11,8, 4,6, 7, 8-hexahydro-2H
pyrimdo[ 1, 2- a]pyrlnldln% ]thanlently t he réacﬂloﬁH i's carrled out in a
sol vent which is relatlvelydpdiar but inert underith& reaction 20
conditions, preferably an a de such as dinethyl formam de, N-substituted
pyrrolidinone, especiaJI nt;thyl 2- pyrrolidlno e anek at a tenperature of
about 25 C to aboutf idation of le wt X|a?2|ng agent, e.g. a
peraci d such as 3- chloroperben20|c acid (|Rng\ o0r Oxone(c),

provides a sulfone (If) which 25 can be converted §o0 a variety of target
conpounds. Typically the oxidation of le is carrieg out in a solvent which
is inert under the conditions of the oxidation. F¢r exanple, when MCPBA is

used as the oxidizing agent, the kolvent is pr fe\gblxy a hal ogenat ed

al i phati c hydrocarbon,y é;.l,ly chl orof orm e(r) is used as the
oxi di zi ng agent, the shlyenthis pref erably%?;¥g’ ke
, HN™ "N N° 0 -~ 7Y £y
f{l Q0 R

1
r R

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).




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

depends 12 August 2005 WO 02/ 064594 PCT/ EP02/ 01106 43 on the sol vent used.
For an or yambaoedsHvent, the reaction tenperature i s generadyer@ioimpout - 20
C to 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
Alternatively, the oxidation may be car#d2ed under catalytic conditions with
‘rheni um per oxi de based reagents, see ("Oxidation of Sulfoxides by Hydrogen
Per oxi de, Catal yzed by Methyl trioxorhenium(VTlI)", Lahti, David W;

Espenson, Janes H, | QRidgtiofbedn alc3OF Feuldlc priovidid4 cabbaidehipheni um oxo
conplexes in_ _catalytic oxidations, Catal. Today (2000) 55 pp317- 363

| dations, . . 4),
and "A Si npPEFemalalg. dheiogidatien intyhisally earrieheutpyidpmengansse émxlﬂy,ri di ne

N- Oxi des", ' : ; Lnh-Al fredo V.;
Fudi e andr SARGEF haéil ShePREmoalEl 15 GembilNE] (L HE i 0o 1 o0
ppl1740- 1741 ApvReers ORgaticCHEangxy) d ™ Hp \Wikiah Afoha Wikey &R onhHl9w Modvi des t he

15 conpounds of Fornula I’ rgi .e., conmpounds I, wherein Wis NH). Further

al kyl ati on ©P7). Presndingsn e exidizipg agras ewployed.#e raptions samiedops NR2,
where R2 i ¢ : ' : Led. - b 1. . nce or
absence of  Sveidiy BASCHEACKLER € ARx RGARE LERiRriddich nBERE

t enper at ur emrefefably ohalepenatedGliphatic hyveuatbohQespecialip dichlvrehethaid, pr about room

“tenperature to abqut, 150 C. .20 Alternatively, in sopne cases rather than
usi ng the s‘tﬂ?%‘ﬁgﬁrﬁf}a}?g’?éa@ﬁwcl dpeashep. Seablxhe AKIGAEORYS| f oxi de can be

react ed di rgetddoniht Sbodfo &fidsbouReoPE2) to provide the conpounds of
Formul a P. Accoréli ngly, the present I nvention provides a nmethod of

prepdPi ng conpounds of Fornula I, by treating a conpound of general
o T RS o b ey L (M)
o e e L s A
" Scheme 2 f rabpve)hmthe 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 sotvent 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




30 corresponding 2-al kyl t hi o- 8- ami no-[ 2, 3- d] pyri dopyri mi di n2 7S5 2322 (1 v,
Z--N) 12 August 2005 WD 02106&S94 44 a MeS or

- 7-al kyl t hw e2/@usono- 1, 6- napht hyri di n-2-one (1V, Z=CH) showgridpobehesre 2 by
anm nati on wi th O-di phenyl phosphi nyl hydroxyl am ne. X -Ar' Ph2PO2NH2 MeS 1V
HMSI|I NYY =R33CO, R330CO, NR33R34CO- NR33SO, R33RNSO2 R NH2 heat
(150 oC) R CHO reductive amnation N X Ar' MeS'" z N N -CHZR CHZR R NH NA
NA = NY, NCH2R, NCH2R (CH2R) a. The ani Adting reagent

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

23, 3835. Fonthd ﬁ)lmeused. For an organic solvent, the reaction temperature is generally
at about -20 °C to about 50 °C, preferably about 0 °C to about room temperature.
When water is used as the solvent, the reaction temperature is generally from
about 0 °C to about 50 °C, preferably about 0 °C to about room temperature.

5 - Alternatively, the oxidation may be carried under catalytic conditions with
rhenium!peroxide based reagents, see (“Oxidation of Sulfoxides by Hydrogen
Peroxide, Catalyzed by Methyltrioxorhenium(VII)”, Lahti, David W_; Espenson,
James H, Inorg. Chem. (2000) 39(10) pp.2164-2167; “Rhenium 0xo complexes in
catalytic oxidations, Catal. Today (2000) 55(4), pp317-363 and “A Simple and

10 Efficient Method for the Preparation of Pyridine N-Oxides”, Coperet, Christophe;
Adolfsson, Hans; Khuong, Tinh-Alfredoe V.; Yudin, Andrei K.; Sharpless, K.
Barry, J. Org. Chem. (1998) 63(5), ppi740-1741).

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)




see: Klottzer, W; Stadw eser, J.; Raneburger, J. Og. Synt%ﬁu%%&oo%&

96- 103. X = hal ogen PCT/ EP02101106 NH2 RCHO reductive am nation MeS Schene
2 12 Auguwwo 02063940 02/ 064594 PCT/ EP02/ 01106 45 Di spl acenpatrepb2/asties sul fi de.
(or the corresponding sulfoxide or sulfone with an amne R NH2 as

previ ously described for conpound le in Schene i provides conpounds of
Formula | (conpounds of Fornula | where Zis CHand R2 is H. Reacting the
resulting product with R2-L, where R2 i%‘is alkyl and L is a | eaving group
-gives conpounds of Fornmula |I where R2 is al kyl. Conpounds of Fornula |
where Z is CH may be prepared as shown in Schene 3. 12 August 2005 WO

02/ 064594 46 H2 a PCT/ EP02/ 01106 NaSMe MeS" --NH2 X - Igjeck J;eact| on N
X' - Ar or 7-alkylthio-1-amino-1,6-naphthyridin-2-one (IV, Z=CH) shown in Scheme 2

by amination with O-diphenylphosphinylhydroxylamine.

XIAr = SN Xt-Art
NN XA PRPONH, N/II
/I\- | T /k‘ 0
eS z N o

a MeS z rl~l
H NH,
v
bas
RCHO
YX reductive amination
X = halogen

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

MeS” z N

\ LA

Y E
N
Y = RBCO-, RBOCO-, NRBR3CO- \CH .
NR®S0,", R¥RINSO,- R
RINH R'CHO
heat z reductive amination
(150 °C)

|
/k} N 0

MeS \
~CH,R’
NP N X1-Ar! \ N\ H,

| CH,R

NA = NY, NCH2R, NCH2R(CH2R)

- a. The aminating reagent {O-diphenylphosphinylhydroxylamine) was prepared acording to literature
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




2 t2
f MeS N O2c d MS Na2008 R3Br base/heat ¢ NeS b 2b 2e 2d-f “RIRARP |-

Schene 3 0 0 1 2a RINH2 heat R3 4-amno-3, 6-di brono-pyridine (Den Hertog
et. al., WEx02/0p#3%¢. Chim Pays-Bas, 64 85-100 (1945) is trogatmdovios 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 .
. 45

Displacement of the sulfide (or the corresponding sulfoxide or
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.




PCT/ EP02/ 01106 Synt hesi's, 87092 (1994) _The met hyl t hi opyri df A8V 28Pipl ed

in a Heck reaction wunder palladiumcatalysis (e.g. palladiumacetate) in
t he presemo@20fishpse (e.g. potassium acetate or tributyl afiraepaviéd t he
vinyl ester 2a to give a compound 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
~described for conpound le in Schene 1 provides conpounds of gFornula 1" 10
(conpounds of For Brhere Z is @Hand R2 is H). a g the resulting
product with R2- N wh re R is alkyl-and-Laks a | eavilhg oup gi ves
conpounds of Foriul where R2 is An alt I is shown in
Scheme 3A. RaN®I'N | =N82 B 1) LAHﬂlh-QdeHN' "N'O ﬁff NHR3 2) cﬁ THR3 Ar' X (

O2B R7 NH2 An exanple of this route is shown in Exanple 88. Conptwurts of
Formula Il nmay be prepared as shown in Schene 4. 1 2 Adgust WO
02/ 064594 48 OCHIN AV1I R - -; NI Id R3 Heck b
reaction 0
; \ 2a
X1-Art . X-Ar
N Xy base/heat Nl A o
I B ‘ =
MeS = N @] c MeS NHao\
2c
d Na2CO03 2b
R3Br
1-Ar!
X-Ar! oxidation X TS XA
N™ YT N|
' g Z~N"0
- e
MeS I}i3 0 MeSO; RS
: R 2e
2d
RINH2
heat
: X1-Art
NT Y T
|
Z N~ 0
RINH 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.;




r N1 X-A' R-J' NRBRO NN OOI11lg Scheme 4 i H N *AMUS1 %8R0
I11f 5 Reaction of a carboxal dehyde of Fornmula Id (R3is H wth a
nitrile, WooXiEe2-CN (where Ar' and X are those defi ned pelimra)iibs t 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.

Compounds of Fornmula |Ille may be sequentially al kyl ated, acyl ated or
sul fonylated with alkylating 10 agents, 4acyl halides, isocyanates,
anhydrides and sul fonyl halides to provide conpounds of Formula I1If where

R8 and R9 are as described in the Summary of the Invention. Subsequent
PR I e e e e R T
ani ne RINH2yager BARAGi @M Tatal RRSE PARANRN aceiPaH Mk présdnbe SCHgE®.d. provi des
potassium acetate or tributylamine) with the vinyl ester 2a to give a compound of
Formula 2b (see Dong, Y.; Busacca, C.A. J. Org. Chem., 62, 6464-65 (1997).
5  Ringclosure under basic conditions gives a 1,6-naphthyridone of Formula 2c.

Alkylation of 2¢ with an alkyl halide (or any other alkylating agent R>-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
» —_— | —_—
a c a N AN, o N N

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

15
An example of this route is shown in Example 88,

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




compounds of Formula I11'. Further reacting the resulting E)%oAaﬂté%tz\?\no?h
R2-L, where R2 is is alkyl and L is a |eaving group gives conpounds of
Formul a | wowhgi®sR2 is alkyl. 5 One of skill in the art wpttepsdgicgt 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
compatible with particular reaction condgil ons. 10 The conpounds of Formul 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 pharnaceuti cal preparatl ons The pharmaceutical preparations can be
adm ni stered enter "0, orallw form 15 of ts,-Xoeated

tabl ets, dragees,b%rd nd sof t AyéX “capsul es, BonSY” enul si ons or
suspensi ons, s in the form of nasaIR sprays,.lor tlectally,

e.g., in the for ostup it ortes—Fowever, they Sy Ml soNSe admHni stered
parenteral ly, e.g., k!‘l t formof injection solutions. 20 The ' onpounds of
Formula | and Il and Thei't aforementi oned pharmaceuticllely acceptabl e
salts can be processed with pharmaceutically inert, organijc or inorganic
carriers for the production of pharnmaceutical preparations.; Lactose, corn
starch or derivatives thereof, talc, stearic acid or its sdlts and the

| i ke can be .used, for exanple, as such carriers for tabletg, coated

tabl ets, dragees 25 and hard gel atine capsules. Suitable cdrriers for soft
gel ati ne capsules are, for exanple, vegetable oils, waxes, fats,

sem -solid and liquid palyols d,the like; depending,

the active i ngr edNéntyrio ?@'rrlg are, however, usuaII
case of soft gel %ne e lcapshl es. Suit rriers

sol utions an ‘ss i ar foxReRanpl e, water, poly ‘1‘5 - P
sugar, - 12 Augté’ OZOOﬂIg/\D 02/ 064594 PCT/ EP02/ 01106 50 gl UCOf and the |ike.
Suitable carriers for suppositories are, for exanple, natural

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




or hardened oils, waxes, fats, sem-liquid or liquid pol yoF%Aé"ﬁHSttzﬁgsl I ke.
The pharnmaceutical preparations can al so contain preservatives,

sol ubi | i a0 e2/0&E®bi | i zers, wetting agents, enulsifiers, SpeEERPAIS06

- 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
af orenenti oned pharnaceutically acceptd®le salts. 10 Medi caments which
contain a conpound of Fornula | or Il or a pharmaceutically acceptable
salt of a basic conpound of Formula I or Il with an acid in association

Wi th a conpgtdnbihe RPRH, HBRNIduSH deSditel €6r dotipuhale rSthahs @ pasvidesbj ect  of
the present invention, as is a process for the production of,such 15

medi cament somposhdrefiprmatasiilB, Fanhergeasting she veprling progp@sdthc®nbounds or
salts and, Jf desire n e [ o: b 1E, b G lpabl e

subst ances ‘V}f‘ﬁr%ﬂalsﬁ rlng%(g{‘%a%ih%gﬁ?%%& %%%‘%?’%%P %%Se(?r?g%énymﬁt a conpatible
phar maceut iveidre RAGJ IRyl As nentioned earlier, the conmpounds of Fornula |
and Il and their 20 aforenentioned pharmaceutically acceptable salts can
be us&d in accordance with the invention as therapeutically active

substances, especi al | o, ase &4 i Al LRWRY R staRORR! Serlin hlirkAiforRkGveNt i on of

graft rejection follow ng transplant ‘surgery. sage can vary within
wi de | i m t shastsbveisthemafare cotitanplaled ahd wishih the stdpe oftith westoal  requi renent s
I n each particular_case. In general, in the case of. admnnistration to 25

adults a cdmNFaHPRnForEIamplecERyR SRy WEinyelvedhe isef Profesiing FY¥Pibout 100
my/ kg,  pr ?{)Ffuﬂ%ktyna?gﬁﬂps ﬁ]aﬁa.rg%k&lﬁ&ti%w&h ?m‘ﬁ%]léﬂreaa_m Qadningosage nay
istered as & srngle do

be admn se or 1 n divided doses and, in addition, the
uppet( dosage limt referred to earlier may be exceeded when this is found

to be indicated. 30 T obafpeands2AForiilad2h0GRah&fldrmRetiodo6 51 Final |y,
t he use of conpounds of Formula | and Il and th(ﬁi r, X
acceptable salts of basic compounds of Formula I and II with acids can be used
as medicaments, e.g., in the form of pharmaceutical preparations. The
| pharmaceutical preparations can be administered enterally, e.g., orally in the form
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,




af orenmenti oned pharmaceutically acceptable salts for the pro u%'fsltgﬂosof

medi canents, especially in the treatnent or prophylaxis of inflammtory,

i mmunol ogWOaizgosﬁmol ogi cal, bronchopul nonary, dernat ol ogi eatr/Eposi1106

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 | and |50would 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 t fgpm“ggl, h sent

i nvention pglg%égn@&gq%%t Eggagg%(cﬁféé%tl n Séto?EE?xﬁgfdﬁggfrgF Ieedﬁat‘jtfﬂ;dgase whi ch
conpri ses aortandepedpily)gvaxes; fass fsenmhqeldcoyﬂlqmldrp@lymmtéﬁﬂlﬁfg amount of a
conpound of Forrmula I, or a 15 pharmaceutically acceptable salt or tautoner
t hereof. Conpounds of Formula | and Il would be useful for, but not
limted to, the treatTRYhathadebfiéa Praphizfbnd cinlsoibinesih p redBlafi s, Use as
antipyretics for the treatnment of féver. Conpounds of the i nvention would
“be uséful t@lubﬂmrs s@bilizetsy Wetting agms,awhgimtswn@?nm,rﬁoﬂ@amﬁo r heunmat oi d

arthritis, ond oar thropat hi.es art L] 1€ REitis,

systemni c I {3}' faﬁ =’ ddﬁn&‘s'@ %’surg,rl%m %nasﬁﬁ] a%gé%rghrltls gouty
arthritis aﬁﬁoﬁamg méﬁrahtmsb conRh theRipsuti balea@me@um@cembﬂ be usef ul
.for the treatment of pul nonary disorders or lung inflammation, including

adul t resplth@!tﬂipyompglmdé@ﬁl:g&fwdﬁé#ﬂdH@ﬂﬁﬂhﬁ@“ﬁ&ﬂ@@ﬂ%ms asthma, 25

silicosis infl ammatory di sease. The conpounds are
al so usefd?e}1 “m 1&?‘%?&$%$&%§ viral and bacterial infections, including
sepsilg, septic shock gram negative sepsis, malaria, neningitis, cachexia
secondary to |nfect|on or mal i gnancy, . cachexi a_ secondar cquired

b laf ealls

i mune deficiency syAdedieamentsy COMS‘CORRGUPQPEDEOWQ il ex),
pneunoni a, IU&% thffr the
t r eat ment ﬁqg%%gﬁ@@ &lbl d{zgeoggebgggg%ﬁﬁ@@dg@g& 05 V% 02/ 064594

- PCTI EPO2/ 0atfifin agsociation w1th a companble 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.
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. : . 1 '
ost eopor osi s, endotoxi c shock, toxic shock syndrone, reperfaéxl gn t|2r?05ry,

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

rej ecti ongg 02/6A5%k ovascul ar di seases incl udi ng at heroscl ep@FEBI2/0fONDOSI 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 dermatitis, keloid formation, and scar tissue formation. In

additon, compounds Bl INEGESARORIE dfSShHb A Bl
di sease, gasfordridntionéd pharmatetioaliyeicesptisle eales fonthd pudduetio ofre colitis. The

conpounds are also useful in the treatnent of %I‘Fg thal m c di seases, such as
retinitis, MmedicABpRis, msggc:alu{,@,tmgeat@émoarpr i 8100hd of acute

injury to t ﬁXcﬁ?%lgaﬁs&?colo SRERAY ai. (ﬁg%yi?ggdl n treating

angi ogenesi s, 1 nc necpl asi a; sta ['s; nmol ogi cal conditions
such #®s cocﬂaabasgﬂlaf ﬁxsr)ﬁjem; il tha treaumenBof aséumascmtahnewausj gystenr et i nal

neovascul arzati.on I udi n neovasc arization foll owng injury or
i nf ection, @P%@FF’E F?‘%B?ng?]wuc’nsr Pothe RreYente,Q c%f‘%n@‘gcué’ﬂd neovascul ar
gl aucoma; ufgeLald Pl'aﬁ?ﬁﬁ %Hs.ﬂo%ﬁ oﬁﬁcﬂ‘}‘f%é investigner ., pathol ogi cal , but

non- mal i gnant’, cdéhdi ttons s as hemarigi onas including infantile

hemangi onas, angloflbrona of the nasopharynx and avascul ar necrosis of
bone; di abetic nephr ofeinpyuralddf Farmilae iyepHiviyuld bedsedildor, et sotof the femal e
reproductive system such as endonetriosis. The co unds can further be

used ¥or prkmied tonthertFratipens @f avY dsorder Qniseasnjue iikha Buman, 82 OBSL i qes be ng
useful for Wl M&cer?ﬁ%&&ﬁw ﬁ'%f& orahRQuieRitNF bopsgvet eri nary
anion ani nal s ni ma

t r eat ment OIE conp , exotilc s and farm animal's, including
mammal s, r Okiﬁﬁsbsprochmdon by stdhkeamiviai. eAmoedlﬂghyeﬂhe@mseml igvention Ipcm'e;ddaor ses,

. dogs, and Cg 1tnset'hog of treatmcr allj cS)Etok%gg:Sne\égté)dz élsease which comprises administering

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




PCT/ EPO2/ 01106 53 The present conpounds can al so be used |r112é\cl)19ﬁ1tezrog%i es,

partially or conpletely, in place of other conventi onal

ant i i nf| afw@y@iogsdoes, such as together wth steroids, cyclpe@eiosoaes- 2

i nhi bitors, NSAI Ds, DMARDS, i mrunosuppressive 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 aspole, either by control of TNF
itself, or by TNF causi ng another 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 coMma . i®0ry,1 S exacerbated
or secreted®f OPDF%%%(%@&&E%S%E B@Q?c%xgﬂ% 'rdie:#ﬂlé)r}e%gfug%héﬁdered a di sorder

nedi at ed by aditfmmése dis€de hehwling, grafierstipsnicagif amddilegmft refestionder " refers to

any and 15 all disorders and_ disease states jn ich p38 plays a role, .
ei ther by ce#Eioypscgiardisgases qumuo%ﬂlgys%\e%éh@rf#és’an ﬁ%ﬁnQ’F §§%r to be

rel eased, s Qfurd Livér dlesboagase state

i n which, f%hﬁﬂ‘r@ gg%rgﬁghﬂe IBE%JEQ rén&rﬂ: Ilfl(L)S#geilnt'Iiur%a(md \l;vhose production or
actiors is fepieRishaidcd ﬂgw&mmhnﬁmm 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 resp &(ﬁﬁd@bﬁ% R fuhl?ortﬁ@ﬁ&tﬁ;ehﬂéflpaﬁhd'mﬁpt or, the
synthesi s of both TNF?géan NF- 5 arse |$\h| bited by the conpounds of t he

present i nvdistdseinfinehzahuslitiplesclesrsas, nancef, d:abeus,tsastgsn@bpu%ct ively as "TNF
unl ess specifjcally. ot.her ust 20 064594 54
EXAMPLES P@#@%ﬁ%@%ggt ﬁ%@s‘% a@?ﬁé’Pﬁ“&’és%‘{c taéa "éﬂs ?2‘?%%\?’ Qﬁgres i ncl udi ng

mel tigyg POi Adfatitis, keloid formation, and scar tissue formation. In addition, compounds

of the invention are useful in treating gastrointestinal conditions such as
inflammatory bowel disease, Crohn's disease, gastritis, irritable bowel syndrome
and ulcerative 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.
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(i.e., Mpt.) are in degrees celsius (C). Examle 1 Prepara |O%USt20915rreth
l'am no-2-nmeth I thio mdine-5 carboxal dehyde H3C. Step A: Preparation of

et hyl 4- rgighighadno- 2- met hyl -t hi opyri m di ne-5- car boxyl at ec®@pbf11443CI 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
mol ). After stirring for 30 mnutes, wgter (150 nL) was added and the
phases were separated. The organic phase was dried (MySO4) and filtered.
The filtrate was evaporat ed 15 under reduced pressure to give 19 g of the

et hyl 4-net hyl am no- Ith| rimdine:5 ite SO|Id
Step B. Preparation (Z)T fa]?’rﬁlls?l?ﬂ’?‘f%dﬁ%)ﬁlé %Sgﬁgrﬁai&]hanol N
OH H3C k, '\ﬂgcoh‘)ﬂletélgr mdeto%w& @Jm%hﬁblﬁﬁl Bﬁﬁﬁhﬂdﬁrﬂa&)&sgucﬁéﬁogem&r) was
stirred in dr ahydrofuran (300 nL) at 5 C anézl treated dropw se

wth a sol quthtCﬂﬁd&gCMbOWgenase-Z inhibitors, NSAIDs, D

hyl h '
Lot Ay of AP ettt F BBl RIS Sdonganl ™) (Y

and tshen V\grggh)(d;&agellﬂhlmﬁg added dropwi se with caution. The reaction was
sti rred for 30 mnutes and then an aqueous sol ution of sodi um hydroxi de
(158.5 nL) 25 was added dropw se, followed by water (25.5 nlL). The

resulting suspension X%8sed herein, the term “TNF mediated disorder” refers to any
and a1l disorders and disease states in which TNF plays a role, either by control of
TNF itself, or by TNF causing another monokine to be released, such as but not
10 Jimited to IL-1, IL-6 or IL-8. A disease state in which, for instance, [L-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.




1 2 August 2005 WD 02/ 064594 55 PCT/ EP02/01106 stirred for 17AEH22% room

tenperature and then filtered. The filter residue was washed with
t et rahydr ofdo681404X, 100 L) and the combined filtrate andecmBEbioi@ds Were
evapor at ed under reduced pressure. The residue was suspended in ethyl
acet ate/ 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-nethanol 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 mol) and 1
L of dichl oronet hane were conbi ned@ﬂ%rri ng and treated wth
manganese dioxide (87 g, 1 nol). Thé're i ng suspension was stirred for
24 hours and then filtered through celite. The filter residue was washed
wi th di chl or onet hane Unlé8 otieywide shatddeall eeripersades inchuditgemeltidg pambs ngs wer e
evapor ated under reduced pressure to give 15.8 g of the 4-nethylam no-2 15
met hyl t hi opyk¢-nMBL-harese degrerscslshis{yel as a white solid. Examle 2: Pre
aration of 4- c clo ro lamno -2- nmeth Ithio m dine-5- carboxal dehyde run
H3C, s, N~N4 Fxamplecl: Arepsration|of dimeth vlamindy2-meth Ahianve 2 IMH2y2
car boxal dehydbonaldehydepar ed as described in Exanple 1 (steps A through O
starting with ethyl 4-chloro-2-nethyl t_bnﬁ' fp‘wi m di ne- 5- car boxyl ate (Al drich
Chem cal Co.) and cycl opropyl aming (A dgich Chemical Co.). Examle 3: Pre
aration of 4- 4-fluoro hen | anino 2 el |thio nidine- 5-carboxal dehxde
H3C . 25 H

Step A: Preparation of ethyl 4-methylamino-2-methyl-thiopyrimidine-35-

carboxylate
CO.Et

c NTR
HyC, Sj‘:;i:z& — H’C‘S/E:Ig
10 To a solution of ethyl 4-chloro-2-methylthiopyrimidine-5-
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
S > GG & 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




The 4-[ (4-fl uorophenyl)am no)-2-(nethylthio)pyrimdine-5- car ugPSJ(az y5de was
prepared as described in Exanple 1 (steps A through C) 12 August 2005 WO
02/ 064594,8%, BﬁgﬁﬁPOZ/OllOG starting with ethyl PCT/EP02/01106

4- chl or o- 2- t hi opynm di ne- 5-carboxylate (Aldrich Chem cal Co.) and
4-fluoroaniline (Aldrich Chemical 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- nethyl-2 pyrrolidispne was added net hyl bronpacetate
(6.24 nL, 65.92 nmmol) and pot assi um carbonate (9.9 g, 72 mol ). The
reaction was stirred for 12 hours roomtenperature and then poured into

wat er . Theoq%?rgg?us ol ut | o Smpee)ft@tru%ﬁg@quq fﬂ?{% hﬂle ﬁﬁ&lrﬁgxﬁu?w@sghed W th

wat er and of “organi ¢ sol vents yi el ded

10.5 g. of t@@shé&ﬁrﬁﬁ%&a‘f@d@ﬁﬁbﬁtﬁ{ (100eELY @id the sbmbiied ﬁhﬁaﬂe it of known

literature conpound). Examle 5: Pre aration of nethyl hen Itg acetate 0

To a sol ut mmshmgs Mrwﬁemted(@dggreguced Poessurst The ﬁe%@eﬁ{ascﬂ“sﬁe

nmet hyl - 2- py n S 12 mmol ) and
: 8ﬁ atg%(:ﬁarga llgg%ﬁgm Eﬁihe hﬁ&] 0AS Bltéled ahd dhiedlo

potasswmc € reaction was stirred for 12
hourssat  rgevis mﬁrmmahgmﬁuﬁdlennabﬂm@ymmm-mmaﬁhbaw@gws sol ution
was extracted with “et hyl acetate, washed with water and dried (brine,
Na2SO4) .. E@hﬁoraﬂon of organic solvents yielded 1.2 g of the respective

acet ate (sRgclEsh 20 4513 TOhSRRb2S rRl kAR YDl 5L ScHRsGRERRUNG) . Den 1

ro anoate | uoro Step A

CHO
HiCug ):j\/\ . HyCol *,I
&u

3

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-carboxaldehyde
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




To a solution of (2E)-3-(2-fluorophenyl)prop-2-enoic acid Z%S\}Jgu_stggogg_ 9
nmml) in 100 nm. of EtOH was added sulfuric acid (0.2 nL). The reaction 12
August 2QP§ e¥48¢y 064594 PCT/ EP02/ 01106 57 was refl uxed fgacr/ppdigigs and
then cooled to roomtenperature. The reaction solution was evaporated to
1/4 of the original volume 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 wassg aken on the Step B. Step B: The
ester (Step A) was dissolved in 50 nL of ethanol and a catalytic anount of
pal I adi um on carbon was added. The reaction was hydrogenated in a Parr

hydr ogenat qor, for h 0 gf Whfe- ét@ Aldeikht he reaction
m xture thﬁm‘gﬁggﬁmgﬁﬁgégﬂﬁlgﬁgﬁ gl\?]gpé;}r:“g%)? the 10 sol vent
under reduq@fniiéR Tolly Mdy-fhetedniAnd(AddoEh C]Iimf:hmm Dpr opanoat e (spectral
data matched that of known literature conmpound). Examle 7: Pre aration of

6= henox - SoyaBioh. 4-FlepdFRidh s liian FudRpRerdxysaate i m di n-7(8}) -one (Sul fone

1) N J1770 glfong I Step A: Preparation of 6
phenoxy- 8- et hyl - 2- (th| onet hyl ) pyridof 213-d] pyrinidin-7(8H-one To a
m xture of 4-nethyl am no-2-net hyl opyrifri di ne-5 20 carboxal dehyde (10 g,

54.6 mml) and methyl phenoxyacetafe (Aldrich, 11.4 g, 68.6 mol) in 150
nnol3 . The Teact | on WA HIBREAERGEARHODR 758, SThglR HB0HE Sl 0 2y 100 ¢
addi ti onal ppiieylpaeslidihene(v3a$ adBedmgthyBtrothoavatity (624 mio6aS2immel)
and potassium carbonate (9.9 g, 72 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, 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:




carbonate (6.0 g, 44 mol) was added. After 6 hours of Stl;%ﬁﬁ%usglg%%o C,
the 25 reaction was cooled to roomtenperature and water (300 nL) was
added. Thgo 3Rkitbjon was stirred for 1 hour and filtered. pfipgprofeubé ant
solid was chromat ographed (Si 02, Et OACI Hexane-50150 to Et OAc 100% and
then 12 August 2005 WO 02/ 064594 PCT/ EP02/ 01106 58 isol ated via evaporation
of solvents yielding 5 g of the sulfide (mass spec. Mrl = 300)_ Step B:
Preparation of 6 phenoxy-8-nethyl-2- (r’regflyl sul fonyl) pyrido[2,3

dl pyrimdin-7(8H)-one (Sulfone 1) N\ N MSNN O MO2SN -N-O 1 1 CH3
% M8 The sul fide (5.07 g, 17.8 mmvl) was d| ssolved in 100 nL of nethylene
chl ori de and 3-chl orop benzo aci qﬁﬁ& 7% 5. 9 24 gﬁmgac added. The
m xt ure waswastreilyxed f 8‘E BFAR E”IO(S’F‘ tf?p ©h tered and

then washed i v@a%egpaaz&pal 1%%@@;«%%1&%&3@3&&%%& ol  owed by 10

saturat ed aqueous sodi-um bi car bonate sol ution §2X 75 nmL)._The organic
sol ution vﬁarat:ﬂmmﬁ:the miktqusrwitteeth Neaz st followed v gaying @H’T@nH&SQ"éduced '

pressure. uI tant solid chro QAc/ Hexane -
80/ 20) and a\n éﬂmp V&P@G“?}T geg?mgabﬁ'?ﬁrgﬁ"‘g?wgg@genés Viefrhg 3.0 g of the

~sul foge (neg gpec M1 332). 15 Examle 8: 'Preparation of 672-fluoro
henoxv - 8-nme | -2- meth I sul fon |  PYridoF2, 3-dl R3a£hm di n- 7(8M one Sul f one
2 Sul fone 2 St ep A FhepstenfSemAdbwagdissolved in 50mL0f ethanol and

fluor ophenox%/al car&le(}umofpallgge c}ﬁl ta'f'bo??w?@’z[ddg&[ %he?’re%gn&l RYgimdin-7(8H) -one

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
L8]
. 00
@ MeS/LN/ N So
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




N J CHO MBS N -N To a m xture of 4-nethyl am no- 2- net hylth?%f)‘wuswo 5ne 5-

car boxal dehyde (4.8 g, 26.2 mmol) and nethyl 2-fluorophenoxyacetate (5.9 g,
32 mmol ) of 1-methyl-2-pyrrolidinone was added pGi-g%sy rbonate
25 (6.0 %@%ﬁ rr?ml) The reaction m xture was heated to 120 C”ging@after
12 hours addi ti onal phenoxyacetate (2.0 g, 10.8 mml) 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 nL) was added. The solution was stirred
for 45 m nutes and filtered The resultant solid was washed with water (2

X, 100 nmL) an dded to cetate (10 hour. The
solid 5 vvas’sf’ﬁg‘ﬁ |’%8Ya£f) °9| S‘?]VFWF&CFC&?PQ%%}Q}“&&-% dg{aag%etg{/ji}g of the
sul fide (nmaggoyspec. Ml = 318, MP = 234 - 236 C). Step B. Preparation of
6- (2 fuorophenoxy) - 8- nmet hyI 2- (et hyl sul f ony l’l)? .

pyri do[ 2, 3- Sfep Prepsiration &G pleamexy-Surahord-(metylsulforibryidalide (6.3 g, 20.5
mol ) was didfpyomidid-A($Hbana{Sulfone ikt hyl ene chl oride and 3-chl oroperbenzoic
acid (77% 9.9 g, 44.2 added. They K stirred at room
terrperature for 12 tol6,th t Mmashed ylet g@lodi umsulfite
sol ution (2X, 75 nL) "ol IN wﬁd By saturat e“ﬁozsaqueo& sodi um bi car bonat e

sol utPon (3X, 75 mL). The ordanl c solution was theh 15 dried (brine,

Na2SO4) and evapor at efhe stitede €07 dﬂtSmﬁioI)@va&aﬁssslvedlheﬂio&mbfet her for 1
~hour and filtered to yield the sulfone (mass (g 50, MP = 158 -
162 C). Examethglene cilpdge pad 3'§h1°§<1’P°§)Cﬂ3°1F peig (&7 e$18>s, Z'é r%?lhwﬂs 2- meth

I'sulfon | 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 after 12

hours, additional phenoxyacetate (2.0 g, 10.8 mmol) and potassium carbonate




pyri dof 2. 3-dl pyri ni di n- 7(8H) - one (Sul fone 3) 20 CRC 4 T Mew fydyst2905 4
CH3 MRS NN -O CH, dJpyrimdin-7(8H)-one Sulfone 3 Step A: Preparation

of 6-(3 fhuehaRtigaoxy) - 8-met hyl - 2- (et hyl t hi o) pyri doj 2, 3 FThepedemiost ur e of
4- et hyl am no- 2- et hyl t hi opyri m di ne-5- . carboxal dehyde (0.55 g, 26.2 muol)
and net hyl 3-fluorophenoxyacetate (0.61 g, 1 2 August 2005 WD 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 mmmol ). sdhe reaction m xture was heated to
120 C and after 12 hours, additional phenoxyacetate (0.3 g, 1.5 mol) and
pot assi um carbonate (0.4 g, 2.9 mvol) was added. After 6 hours of stirring

at 120 C t reaction was cool to,. 5 ropmft. t (100 m.)
has added. FH8E CLErIOR I HEereAles oyt SERRHEER 1 G BrRledtiiile (o0 s
nL) and t hecpQedid@bin lempaaiute &l witb(TO0R ) wasddded. IThesolaticarwfs5X, 50 ni)

then dried (brine, MySO4). Evaporation of the_  sol utign %ltﬁl ded solid
“which was r edmsdionss menutesanddaiered, khe resulanisolig wasovashe M WA (£¢ | de (nmss

spec. Mtl = . .10 X j f . : id
6- (3-f ! uor 05531 iﬁ%w _agf_?' %,@‘féﬁl?? 9@5{?%%{3% ¢1§g ln?gnaﬁ stirred for 1 hour. The sol
pyri dof 2, 3- dlapiHeh Holated Vi itrativnand Sukd gieiding 68 d\of the sulfide (mass spec.

| M+1 =318, MP = 234 - 236 °C).

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

F F
Q. Q.
N7 Ry Sy - JN[\ S S
I >
Mes’l\u’ N o MeOzs” N N0
CH, CH,

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)

N O, F
X 2
Me08" N }|~‘ [o]

- 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 0 F
H . \)'\O/ m \@
o ———
=
MeS N I;IH MeS N N L8]
CH, 1
: 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
" NOMQ@@SNi -" O MS CH CH3 The sulfide (1.02 g, 3.2 rnnol) was
dissolved in 25 nL of nethylene chloride and 3-chl oroperbenzoic acid (77%

1.7 9, 9. wovDbehsosas 15 added. The mixture was stirred at ge@RpdhRRGrature
for 16-hours, diluted with nethylene chloride (25 nL) then washed wth
aqueous sodiumsulfite solution (3X, 50 nm.) followed by saturated agueous
sodi um bi carbonate solution (3X, 50 nn). The organic solution was then
dried (brine, MgSH) and evaporated to yggld 0.64 g of the sulfone (nass
spec. Mtl = 349). 20 Exanple 10: Pre aration of 6- 2 6-difluoro henox
-8-nmeth |1-2- neth Isulfon | . yr|d012 3-dlpyri mdin-7(8H)-one (Sul fone 4)

|6NI( 2~.é (I\j/F fO|2 éo%ﬁ‘h"éﬂ%ﬁhﬁk% ?}Prl p%gf)dmbnep\grgsoﬁidg& b&stﬁ’Jm carbonate

(met hyl t hi oXpyrd, dRAmbl)d [Ty rédttigh riXaHvadiated 2 120Liaid 20 32\WeuR2/ 064594
61 .1 .~. M5 N NH & N MeS PCT/ EP02/ 01106 To a mi xture of
4- et hyl ami mgdifiopgltphenenyiaesate (B3 @ hS-mmobsnd pRtarsien gardonate ©.42.28 2 nmol)

2.'5- 1 11 or SRRENcI: 4H8GP IR PRAEL B Bt B I0PC 8 Rab o AT RRediol ! N0

5 room temperature and water (100 ml.) was added. 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 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




5 1-net hyl - 2-pyrrolidi none was added potassi um car bonat e (géu%?stgg(_)%
nmmol ). The reaction mxture was heated to 120 C and after 12 hours,

addi ti onajyo @3fagpoxyacetate (2X, 2.0 g, 10.8 mmol) and pot pepigpieasponat 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 acetgte and ether. The solid was then
dried yielding 7.0 g of the sulfide (mass spec. Ml = 336, MP = 247 -
250.7 C). Step B: Preparation of

6- (2, 6-di fl uor ophenoxy) - 8- net hyl - 2- (et hyl sul f onyl E

pyrido[ 2, 3-d] pyrimdin-7(8k)-one (Sulfone 4) 15 N - - $- "N -N -'~Q
MO2SN | | CH3 CH3 Th§ Sulfy ?: g{ZO.BWﬁ@ S solved in 50 nL of
- Gde ol

met hyl ene chl ori de & wih| grbenzoi c a .5 g, 51.5 mmol) was

added. The nmixture was st red at roomterrperaturec':ntor 16 hours, filtered
then washed with aqueous  sodi sulfite solutjqn.(2X, .75 ) followed by
saturated 20 aqueous %ﬂ%ﬁ‘ﬁi#glﬁ?fhé{{“@% R {}E%ﬁmﬁ’g‘mﬁ‘f_ ". The organic

ol i d v ST e e (1 4 b Ry e 55 g of the
sul fone ( nupscpardas inNEdampl8 6 BsingyR,6=dif Rdfphei] 5.9 €) 32 BEONE® H¥umlsaf 2005 WO
 meth Peul 1oL 2 e e Revadded pdeyiapcrippace (68’ 43S Maon > TEN 12 9
) 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)
E
P
L,
1
CHy

E
ooeP —
MeS” “N” N"So F MeO,S
1 &
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). '




Sulfone 55 Step A: Preparation of 6-(2,4-difluorophenoxy)j%f\#g%gﬁ;?lo9 -

met hyl t hi o) pyrido[ 2, 3-d] pyri mdin-7(8H)-one CHO MS*N-- H- MeS -N_ -N -0
F CH3 0 Ckd 62@k4d902/ 01106 To a m xture of PCT/EP02/01106

4- et hyl am no- 2- met hyl t hi opyri m di ne-5- car boxal dehyde (4.8 g, 26.2 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, 4%25 mol). 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 atgl2016 1t BRedSaich #3B-(2R8diFReIPHerdloR vI-8afiRthbl-2-enper at ure and water .
(100 nL) wap g fon [ACIED diR A& o @ulfdRe 5N NuUtes and filtered.
The resulta S wat er (3X) and added to ethyl acetate

and dried yielding 6.1 g of the Su|N|fI ( spec. Mtl = 336, MP = 175.2
- 176.9 C). 20 Step B: Preparats - IFf | uor ophenoxy) - 8- net hyl -
(et hyl sul fonyl ) pyri do[ 2, 3- d] pyrimdi nc%(8H)-one (Sulfone 5) FNV T 3 u'\
"N 0 _ F NtCJZS—-4~- N' O N MeScuifone 5

5 - Step A: Preparation of 6-(2,4-difluorophenoxy)-8-methyl-2-
merhylthzo)pyndo[Z 3-d]jpyrimidin-7(8H}-one

,L’\,[Cﬁo @"’J\’ , ,L,II@\

To a mixture of 4-methylamino-2-methylthiopyrimidine-5-

(75 mL) and stirred for 1 hour. The S0 |d0€s then isolated via filtration -

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




CH3 CH3 The sulfide (6.0 g, 20.5 mmol) was dissolved in 50%@"3‘#&2%? hyl ene
chl oride and 3-chl oroperbenzoic acid (77% 9.3 g, 41.5 mvol) was 25 added.
The m xt uiye) odwssssi rred at roomtenperature for 16 hours, Pblit%(,y@ggl@d 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 stigged with ether for 1 hour and
filtered to yield the sul fone (mass spec. Mtl = 368, MP = 177.2 - 178.5 Q).
Exanple _12: Preparation of 6-(2-chlorophenoxy)- 8-nethyi - 2- :

(met hyl sul f Ldol 2. b MA<dl - f . Sul fone 6
Step A Pr ofoubinh Bl slyRop (A Mty The oherichitd RSB gt )

pyrido[ 2, 3- (e dNRRO,Jramd evap¢rBici- The réstiinvksblidCWas Jiirreal withx ttherfop il

4- et hyl am po- 2- hyl t hi opyri rni di ne-5- carboxal dehyde (5.,5.g9, 30 mol)
and et hyl BQ‘EHP lﬁfﬁﬁéﬁa be splfone Amessspee Mad ?gg&zx 72 usi ng

2- chl orophem'sod}_o g, 35 mol) in 80 nL of 1-nmethyl-2 15 pyrrolidi none was
added pot assium carbonate (9.0 g, 65.2 mml). The reaction mxture was

h A . L1 I , ) ,
2 T IR Ml ol 2L L8

hours of st C, e 0 roomtenperature and
water (100 nL) was added. The sol ution was stirred for 45 ninutes and
filtered. 20 The resultant solid 1 eand washed with water (2X)
and et her (2X). MeO,8” N7 "o
1
CHy
Sulfene 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,




Dryi ng of the product via vacuum oven yielded 9.0 g of the%ﬁwusézo?rmss
spec. M+l 334). Step B: Preparation of 6-(2-chlorophenoxy)-8-nethyl -

(et hyl su*z@(amda;gxyrl do[ 2, 3-dj pyri m di n-7(8H) - one (Sul f onep&}/EEH2 /YR _N
N_v0 25 GH3 12 August 2005 WD 02/ 064594 64 PCT/ EP02/ 01106 The sul fide

(8.9 g, 26.7 mmol) was dissolved in 70 nL of nethylene chloride and

3-chl oroperbenzoic acid (77% 13 g, 58 mmpl) was added. The m xture was
stirred at roomtenperature for 16 hours4 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 (brine, NaZSM)T]%r}gKﬁéeggroa?gq. Iag d?ﬁ%iﬂs&ﬁr@& isfh i was stirred with

et her for 18 hours red” of the sul fone (nass spec.
Ml = 366) .mdthyiene chldrsde al?:dé-ehlaatopmbemiouﬁaad(ﬁ%,olr&g PE€mmxol) vaget h 1- 2-

thyl sul-f oyl dof 2. 3- d| di n- 7 Sul f 7
Sop A r Rl TR iR S SR RGBBER)STabs B D POt Rt e o)

do[ 2, 3 SR A t f
¥ et hyi am%a’@y“'ﬁ%%ﬁzépw. Ty e b ot 0% o)

‘and et hyl aduaoid smcbpimmm sl wionpBXpas ed.). ke orgamg aﬁ}phen wagthieng
4-chlorop h%rlllgcli (bnne?l%az%os and evapo)atecﬂ 'ﬁme Tt and sola Wh stifred with ether

for 18 hours and filtered to yield 8.5 g of the suifone (mass spec. M+1 = 366).

Example 13: Preparation of 6-(4-chlorophenoxy)-8-methyl-2-
methylsulfonvl jdo[2.3-d]pyrimidin-7(8H)-one (Suifone 7

L
MeOzs/L N o a
CH;

Sulfone 7

Step A: Preparation of 6-(4-chlorophenoxy)-8-methyl-2-(methylthio) pyrido[2,3-
djpyrimidin-7(8H)-one

CHO TRy R 0,
,CE oYX
MeS MeS” N !;: o (a]
Ciy

15 ‘ To a mixture of 4-methylamino-2-methylthiopyrimidine-5-
" 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-

10

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),




pyrrolidi none was added potassium carbonate (0.5 g, 3.6 rrrrg)%ﬁug"ﬁ% 20{rjseact I on

m xture was heated to 120 C and after 12 hours, additional phenoxyacetate
(0.3 20 gwdoFswsml ) and potassium carbonate (0.4 g, 2.9 myaBrovesiogadded.
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, 50 ) then dried (brine, MgSH).
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 SWp RPRpd'atifn BLBAELRISHaphthy)-8meky@2-B: Preparation of

6- (4- chl or ophen ?P&M{)‘arﬁd )FP‘JJM[D 32d]pynmzdm 798[;3 one (Sulfone 7)

(et hyl sul fonyl ) pyrid Qqne 7) 0. 11, ~o v
.~ ~Q Meo2s N - i - OYs?E The--su-|f|/|ge(14443rrrml)was
‘di ssolved in 50 nL ofes5 ne yTen fl or i ¥e5and 3y’ cHl orop€r benzoic acid

- (77% 2.2 g, 12.8 mmol) was: added. The mi xture Was stirred at room
tenperature for 16 ho sodiumsulfite
solution (3X, 75 ) %?th\ﬁgétﬁwgatu dy@ﬁ%%%é’%etgq%%gl um bi car bonat e

sol ut i%n (3)ﬁeﬂﬁ([bnetchlon‘8hand>B@Mﬁr@pesl@émbmamdv(aﬁ%t bery, 198imthol) swdasne, MySO4)

and evapor at ed. e resultant sqglid was stirred with et 10 for 18 hours
and fil tereagffeé ;T}h he Py xeyreywgs giredigbragm 'FCB?PéW("FFﬁg%T %Jlfr ed thegp) .

Exanpl e 14: wBgRa %%58@)@0&1‘50 l(ug? bttt s%r%ﬁﬁ%jgiﬁi}hﬂi rooRBY Kbl PYTi do

[2.3  dl pyrimdin- one
aqueous sodium bicarbonate solution (3X, 50 mL). The organic solution was then

dried (brine, MgSO,) and evaporated. 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
O A Ay e ab!
MeS™ "N "NH ———i- MeS” "NT N7 O F
. )
CH;

]
CH;,




f MeS N.~H/ MeS" -W N CH3 CN8 Sulfide 1 15 To a nixture &f "oust2005

4- et hyl ami no- 2- net hyl t hi opyri mi di ne-5-- car boxal dehyde (549 ngy, 3 mmol) and
met hyl ( phangadsisop) acetate (600 ng, 3.3 nrnol) in 25 nL ofpcr/EPO2/01106

- 1-net hyl - 2-pyrrolidi none was added potassium 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) yié ding 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. Filtration of the solid yielded 0.67 g of thesgflérde (mass spec.

M1l = 316). 25 Exam|le 15: Preparation of 6- 4-fluoro hen | thio -8-neth

| - 2- rreth 1 t hi o) p3ri dof Rudxtutepdfd-methylemineZymethpltiigpyimibnesy- 1 cHO O ' 12

o' bbb e i AR RS Ry o o110
car boxal def@f&%mﬁa@ 29%h Ex I@Ws%oaﬂﬂuémfﬂibﬂheﬁél blesqy, emhaﬁmu)nh I26)1ﬂc etate

(prepared as in Exanp usi ng 4-fl uorothiophenol, 0.65 g, 3 mol) in 25
m 5 Bf 1- rré’tlhmbﬂlzl-%?wglldldmﬂ)‘ﬁ@s aetded 4 Fotbbl. 7. ,-hexahydr0-2H-pynnud0(1 2-

%a:s),eél( gd (7jr|838 hexai n%’j) f?@%eﬁ%ﬂ’%ﬁflﬁeﬁﬁ&%&?mgj heat eg tornfg écl:d ,rbf'ts'ep 12

hours it Wagastealedto 120 0 Aher anhenatitives cotled wddent ttmpevatee afd0 nl). The
aqueous m xture was extracted with ethyl acetate
added to water (50 mL). The aqueous miXture was extracted 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
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(75 nL) yielding a organic solution which was washed w th wat g?u‘sz %X, 50 )
10 and dried (brine, Na2SO4). Evaporation of the solvent yielded 0.95 g of

the sul fywoazperss spec. Mrl= 334). Exanple 16: Preparati eargirofories
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-nethyl-2-(nmethylthio) pyrido[2,3 1qgC MeS N NH CM3 MeS- -N'
-N' ~O CH3 To a mixture of 4-nethylam 6b-2-nethylthiopyrimdine-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 potassium

carbonat e (§aOthen isohtdd WaMItatiohRARd AABE VieRiindT 5 lowfehyaafifie@hssspee. 120 C and
after 12 hours, additional propanoate (1.5 T, 7.6 nmmol ) and potassi um

carbonate WB10= 316 MRmol5p-M8SChdded. After 6 hours of stirring at 120 C
the reactio S 25 | e 700 nmL) was
added. The ¥8& a?gz?on_ é%ﬁug(;&&?ly 253 %}{igsmaég(fw?}lﬁpyl?ed. The resul tant
solid was v@g;g dk’ﬁy% é’? }?ne flggnd added toethyl acetate (75 ml)
and stirred for 1 hour. idt 12 August 2 05 0 064594

PCT/ EPO2/ 01106 67 pyrid 2 3 .. mdi.n- 7(8 on one 8) was then
Isolated via filtrati o o el yleldlm@zs N00t e sulfide (mass spec.
M+l =5316, MP = 156- 159 C) CSstep B: Preparat|on & 6- (2

. f1uorobenzyl) - 8- met h3/"}‘l'lc:zss'u(lfc?et(J;}>/4I o %fS(}ﬂ%l)l)) was dissolved in 50 mL of
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

)I\/
Me0pS" N ::1 [s] F
CH,

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
A o™~ — N,
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




CH3 CH3 The sulfide (7.4 g, 23.5 mmol) was dissolved in 501%u8¥5tzgg?hyl ene

chl oride and 3-chl oroperbenzoic acid (77% 11.5 g, 51 mmpl) was added. The
m Xt ure Weg) @lideazead at roomtenperature for 16 hours, fil tmregp@ndiost hen
washed wi th aqueous sodiumsulfite solution (2X, 75 nmL) followed by 10
sat ur at ed aqueous sodi um bi carbonate solution (3X, 75 nL). The organic
solution was then dried (brine, Na2SO4) and evaporated. The resultant
solid was stlrred with ether for 1 hour68nd filtered to yield the sulfone
(mass spec. M = 348, MP " = 153.8 - 154.4 C) Examle 17: Preparation of
6- 4-fluorobenz 1 -S-neth I-2 meth Isulfon |l 15 do 2 3-d jrnidin-7 8H

-one (Sul fopg ) %asf\&dd&& kThe JRRDRIWDEstirld T62 45Gbnutedlaha me&dz The
dJpyri m di n- 7( H-one * dio Step A: Preparation of 6-(

f1 uor obenzytrc)suaamphwﬂgwemedmﬂwa@; (33)rand shen, lgolam;'stq\ﬁmﬁﬂwld N -N -0

CH3 F3 To a t t hi ri mdine-5-

car boxal deh;%l 5‘%"‘% 5%6&3}'4% ﬁ'@ gﬂﬁgﬁ M Z’f?ﬁ/uor ophenyl ) pr opanoat e
(prepared as:p'B: E’@%ﬁ@hﬁoﬁof&(ﬂﬂ@amﬁ&zﬁm-rﬁeﬂhyl Mmaahymzfanmt hyl -

pyrrolg di nogﬁnmﬁdﬁﬁﬁmmhm)mmﬁmwp (6.0 g, 43.5 mmol). The

~ reaction 25 mxture Was_ --- ed 120 C and g rs, additional
propanoate (1.5 g, 7.6 a ot-&93| um_#ackopnat .0 g, 22 mmol) was
added. After 6 hours"f-ﬁJ\ Me0S™ N 1 f
cu3 3
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

Mﬁiiié

Sulfone 10

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

G b —

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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stirring at 120 C, the reaction was cooled to roomterrperaturegan wat er

(100 12 August 2005 WD 02/ 064594 PCT/ EP02/ 01106 68 nl) was added. The

sol ution Was02864¥4ed for 45 minutes and filtered. The rePdrEMe/o8edi d was
washed with water (2X) and then isolated via filtration and dried yielding
6.5 g of the sulfide (mass spec. Mtl = 316). Step B: Preparation of

6- (4-fl uorobenzyl) - 8-net hyl - 2- (net hyl sul f onyl)

pyri do[ 2, 3-d] pyri m di n-7(8H) - one (Sulfoﬁ% 9) The sulfide (6.5 g, 20.6 mmuol)
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

-t enper at ur eméthyl A flutnophenoxiyadetae Gtkample 4,0 .730cg MBshmawilt Wasigkerous sodi um

sulfite sol ? {(AZX 75 nm) followed by saturated aqueous sodi um

bi car bonat ?h? 5588 75 nl). The organic sol ution was then dried

(brine, Na2g H;bga%ﬁﬁq;f@tc%@op; LB 34iub )-g-owemystirred wth ether
ol

for 1 hour fone mass spec. Mrl
348). 15 Exsgl gggj&%ﬁ@g%p Zlé-gnpéﬁl% rﬁ%§ 6 2- 1£FI uor o Eenox -2-meth

| sulfon | d023d|rg ne(Squone u one 10 Step A
Preparati on of 8-cyclo 6 f—l—ue-roph x ) 2
(met hyl t hi o) pyri do[ 2%8- n-7( 8H) - MW@S S The cycl opropyl

r
sul fide was prepared usi ngAhe procedur e descrl d |n Exanple 8 (step A
starttng with 4-(cycl opropyl an no) - 2-

(et hyl t hi o) pyri m di ritheSuifadet(302 g 8 8yrdmol) Bvaa mifselved i 3@mi. of, 8. 67 nmol ) and

12 August 200 ydrofuran, cooled to 0 °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 ©
A .
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

oo e _orod

s

- 20 _ . F
' The fluorophenyl sulfide was prepared using the procedure

déscribed in Example 8 (step A) starting with 4-[(4-fluorophenyl)amino}]-2-




WD 02/ 064594 69 PCT/ EPC2/ 01106 met hyl 2-f1 uor ophenoxyacet at &' {EXanpl & 4,
1.756 g, 9.53 mmol ). It was taken directly onto Step B. Step B:

Prepar at iwo wfsflo£ycl opropyl - 6- (2 fl uorophenoxy) - 2- (met hy lpCT/EP02/01106

sul fonyl ) pyri dof 2, 3-d] pyri m din-7(8H)-one (Sul fone 10) 5 The sulfide (3.02
g, 8.8 mml) was dissolved in 50 nL of tetrahydrofuran, cooled to 0 C and
oxone (Aldrich, 10.8 g, 17.6 mol) in 50 nL of water was added dropw se
hol di ng the tenperature constant. After7@he addition was conpleted, the
reaction mxture was allowed to warmto room 10 tenperature and stir for 4
‘hours. Water (50 nL) and ethyl acetate (75 nL) were then added and the

reaction wagn idy! e VBRI d 'a@fl’éﬁS}.zzT . QhaAd énd | ayer was
dried (brin ,&%l&@)&gn m@éaporat(%eggdo@%taﬁ sol ven i el de?j 2.26 g of the
sul f one ( memsthgifuotdplienc3y&etatEExampte 4, 9.93 ¢, Ssammalpnit avasgaken- f | uor o henox
-8- 4-fluorg heIn 1 2-rre%1 | 15 sul fonyl)pyridof2.3-dl pyrimdin-7(8H)-one -
(Sul fone 11‘¥‘r‘3|‘—et BOPfOniEP ‘Step A Preparation of 6-(2-fluorophenoxy)-8-(4
f I uor ophenysns 3. prethtdnltf @) eYiubfphkn oy R 8k gtiorspHniY)-B@drne 0 20 } The

fl uor@pheny > C . dure described in Exanple
8 (stdp A) i #”k@‘%”?ﬁdﬁf’f’?ﬁ@f’ &%?%B’%eﬁdﬁ‘?f)@?n@ﬁ%)-z 12 August 2005 WO

02/ 064594 70 PCT/ EP02/ Oh%@ A
' I [
: MeS/L /LN/

N ]

o.
Z "0
N MeC,S
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
F F
OO0 — X0
MeOzSJ\N/ N o HzN/kN, N o
CH, CHy

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). |




(et hyl t hi o) pyri m di ne-5-carbal dehyde (Exanple 3, 1.22 g, 1%Agg%P95 and

nmet hyl 2-fl uorophenoxyacetate (Exanple 4, 0.93 g, 5.7 nmmol). It was taken
directly @b dsi¥ogp B. Step B: Preparation of 6-(2- f | uoperigndsdss 8- (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 Ailthe tenperature constant. After the
10 addition was conpleted, the reaction mxture was allowed to warmto room
tenperature and stir for 4 hours. Water (100 nL) and ethyl acetate (100 ni)

were then gdgdadieand prheriRAGfi6OBhYRXvRBhdthiIONREDSHIERH-pyR-4 WO phases.

The organic viior2 8l A6 and evaporation of the sol vent
yi el ded O. 7¥Iag OcTﬁ the SU‘?R vne c]magss Spec. Mrl=_ 414, MP = 82.3 - 91.5 Q).
15 Exam |l e 20: Reparatloq‘o -a - 6- 2f|uo‘f\éo -nmeth |- "do 2 3-
dl pvrinm din-7(8H)- NN Yo ~‘“F|"‘N~Nm?d\ A m xture of

sul fone 2 (0.315 g, 0 9 nnnl&aand ammoni a ( M i & 20 1, 4-dioxane, 2 ni, 1
nunole) in 1 nL of 1-nethyl-2-pyrrolidinonelwas heated to 80 C for 4 hours
‘under a nitrogen atnosphere. The reaction nmi Xture was cool ed, evaporated
under reduced pressure and purified via colum chromatography (Si02,
CH2C12] MeOH - 9911). Isolation of the product via evaporation of solvents
and ddyi ng provi ded 0A3alxgsr@pfsui@nam(ﬂ@(gwﬁégr@paéndﬂmaﬂnnozm MP = 25

240.8 -- 24t%ﬁgl1ycé)ropylr§n éf'&n%%l%ggg wy\gdgrzﬁq%%gfl 81 hnrkd q.’)l' g9 k104706

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).




Exanpl e 21: Preparation of 6- henox -8-neth 1-2- tetrah dro Qg’gustzo_ll_

lamno 'do 2 3- ~din-7 8 -one NO M2s N-N -OCH , 115 A mxture of
sul fone lyw@exfdsfd4 0.6 nMol ) and 4-am no- tetrahydropyran déqopihnBlogcks -
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 m xture was cool ed, poured into
wat er and extracted with ethyl acetate (2X, 50 nL). The organic solution
was washed with water (5X, 50 nL) and drjzd (brine, MySO). 10 Evaporation
of the solvent and addition of nethanol followed by acidification (IM
HCL/Et 20, 1.5 eq) y| el ded t he hydrochl oride salt which was |sol ated as a

;‘r"eiogr‘é't ;’io‘;'t:{ Ak e lﬁ of 6P 3-Hil]
()

pyran-4-yl a }ME_&}):.’“, it SH -ene 0 N 1511 . MO5N -N
-0 KEN N |--0CHBCHSOA tureof sulfoe3 0 0.57 nmmol ) and .
4-am no- tetrahydropyranN cks - venddy 1 72 mmol) in 0.2
nil. of 1- methyl - gtgs’bln he é’fedm hours. The
reaction mxture 20 was coolerd and met hanol &g, 5 rrL) was added. The
product precipitated and was isolated via {i Itratlon The yell ow solid was -
transferred to a flask with 0

5 A mixture of sulfone 5 (0.20 g, 0.54 mmol) and 4-amino-

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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met hanol (5 nL). Dropw se addition of hydrochloric acid in ether (1M 1.5
eq) followed by stirring for 15 hours 'yiel ded the hydrochlorlde salt which
was i sol RIS solid (0.129 g, mass spec. M+l = 371). PCI/BREZABL6 2005 WO
02/ 064594 72 PCTI EPO2/ 01106 Exam le 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 mxturegf sulfone 5 (0.20 g, 0.54 nmmol)
and 4-am no- tetrahydropyran (Conbi-BlocKs - vendor, 0.165 g, 1.63 nmmol) in
0.3 nmL of 1- nethyl-2-pyrrolidinone was heated to 80 C for 3 hours. The
reaction mxture_ was cooled, poured into water and_extracted wth ethyl

acet at e ( 2xstirgpg far)l hopy é’leldﬁdgtaﬁ nydroghlgridesaliyakichaan iselaged 25 anlidpiq 5X, 25

m.) and dri wg§ \BRQY 0 t vent and addition of

met hanol ﬁﬂrﬁgﬁhﬂfé%l %%%P%%S% aC|dﬁ?% g?g %ﬁﬁf .5 eq) yielded the

hydrochlorlne sq ) d via filtration (0.180 g,
L : 38l -fluorobenz 1 -8-neth

mass spec. [, S
1 -2- tetrah*&re2t .' AN By S gIn- 2B):00€ 15 A mixture of
sulfone 8 (0.35 g, 1.0k $ A-anino- te ?man ( Conbi - Bl ocks -
vendor, 0.35 g, 3.47 mm m ol i di none was
heated to 80 C for 3 hours., The reaction mxture¢g0 was cool ed, poured into
wat er and extracted with ethyl acetate (2 0 m_) The organic solution
was washed with water (5X, 25 nL) and drie brine, MygSH). Evaporation of
t he s6l vent and col um chr omat ography (Si Oxr CH2C12l MeOH - 95/5) provided

t he product which was transferred to a flask with nethanol (5 tnL).

Dropwi se addition of hydrochloric acid in ether (1M 1.5 eq) followed by 12
“August 2005 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 resultant 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 -
. 2475°C).

Example 26: Preparation of 6-(4-fluorophenoxy)-2-[(4-
“hydroxveyclohexvDaminol-8-methvlpyrido[2.3- imidin-7(8H)-one

ATLT, — JXLT,

5

O,

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




VIO 02/ 064594 73 PCT/ EP02/ 01106 stirring for 1 hour yiel ded theouSt200°

hydrochl oride salt which was isolated as a solid via filtration (0.299 g,
mass specwoMb/ 0543869, MP = 198.4 - 201.6 C). Exanple 25: Pregtasmbiooige of 6-
- 4-fluoro hen | thio -2- 4- hvdroxycycl ohexvl)am nol - 8- et hyl pvri dof

2,3-dl pyrimdin-7(8H)-one CH3 5 s OH A mxture 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-nmet hyl - 2-pyrrolidinone was heated to7420 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. wasml ) amaé aflgaﬁié sbRitidn iwad WasMddt Withwh@a SR, A55mI) indadéed (byide,ochl oric
acid in ether &M .5 eqg) was added dropw se. The organic_ solvents were
evapor at ed M§6s). rBmporatiop oé theselveatandshmmategrapin i OndsH{deMeOH st j 1 1 i ng

for 2 hours I £l ! V] Vi chloride 15
cal t i ch 92 pYREn B irbddt ) Rgfhsficktb A PERCRIn EiRaRRIE T ©) 02
246.2 - 247md) Orogwisdddicitof Hydfochlonicia0id inktier (] 1.8eqpidiiened by2- 4-

-hydr oxvcycl ohexyl ) ar ni nol - 8- met hyl pvri dof 2, 3-dl p"yrjnidi n-7(8H)-one OH 20 A
m xt ube of strngfrddergiejded ihe hyssoghieridersals wivich was isolgfedps A solig vig g 1 26

| dt _ 4> a5 I _ n ofn 0.5 mL of
rlltmne% hs'ln- 2-%@%?%? ;%%%g%%%gd_?gs’%' f38zr %%OE?S. The rgaction

m xture wa in -agetate (2X

50 12 Augusg C 8-' YRS tobBI IS ek oM L1 n SN AN

&-TNe

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:

i F
0,000
oy o

CH,




74 PCTI EPO2/ 01106 nlL). The organi c sol ution was washed w tﬁzﬁ/g?lésrw?%%(, 25
m.) and dried (brine, MSO). Evaporation of the solvent and
chr omat ogwapéyoesgseis O2, . CH2C12/ MeCH - 9515) provi ded t he pro@uetpowieh 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 hydrochloride salt which was isolated as a solid via
filtration (0.286 g, nass spec. Mrl = 388 M = 253.2 - 253.9 C). Examle
27: Pre aration of 6- 2-fluorobenz | -2- 4-h drox c clohex 1 amno -
8- nmet hyl pyridof 2,3-dlpyrimdin-7(8H)-one N--~, | McAO2S NN b v HNN N -~0
&3 CH3 OH 1@:ep AVPSEplrarion of 6L 3-ARSroBhkibxF 8- [4- ki bRexl) Grriod s - 4-
e P o

am nocycl oh B2 Ayvramidi m. | -2 pynrolidinone
was heat ed %ﬁ@@yg@?{)r, g%,yrri nlult @s. The reaction m xture was cool ed and

met hanol (0.2 - 0.5 nmL)~ with stigring. The_ prpdiict precipitated
and 15 was isol ated vi}gi'l a n. _IThg so wa§ tff a sf\éed to a flask
with nethanol (5 W9 Bropwe addition of ® o« &cid in ether (1M

1.5 eq) followed by stirrihg for 30 minutes yielded®he hydrochl oride salt

whi ch- was isol ated as,a_. i . : =,383, MP = 229.5 -
230.2 C). Examle 28: A%P“é&% Q?F@ﬁonggg%oﬁﬁ?@oﬁgﬁgﬁgﬁ%iﬂ" 4- met hox ¢
- clohex 1 28nBidcfdbhekafidii(DARD ¢! 1.08nindgl) ehlP Zili & Kindthi{-8pyerdtidindndH3 F 1 2
August 2005 WO 02/ 064594 PCTI EP02/ 01106
was heated to 120 °C for 17 hours. 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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75 Step A: Preparation of 6-(2 fluorophenoxy)-2-[(4-hydroxycyc ohexyl)

am no] -8- nethyl pyridof2, 3-d]lpyrimdin-7(8H-one A~ /~l |1 1 ~rt’ "0
v/ ant" NWOBRP4SEH3 A ni xture of sulfone 2 (0.20 g, 1.15 Rﬁﬁﬂgmaﬁﬂmirans-4
5 am nocycl ohexanol (0.123 g, 1.15 mmol) in 2 nL of

1-nmet hyl - 2-pyrrolidinone was heated to 120 C for 17 hours. The reaction
m xture was cooled to room tenperat ure, evapor at ed under reduced pressure
and purified by colum chromatography 5§|02 CH2C121 MeOH - 95/5).
Fractions containing product were conbined and evaporated to yield 0.20 g
of the product. Thrs vas t aken 10 drrectly on to :

Pr epar at i orEXanpE {1 DAEROTHR i k- $rERay xS -
met hyl pyr i Golfényd)pipengs PRUIR(R ' - -N -O H 11 CH3 To
a slurry of freshly prepared qglver oxrde (fiFtered/dried froman 15
aqueous m xture of silver nitra 4?(33; mol ) and sodi um hydr oxi de
(0.21 g, 5.20 mmol)) in 2 nL e \ s added pyrimdin-7(8H)-one
(Step A, 0.20 g, 0.52 mml) and neﬁhyl d’de (0.065 nm., 1.04 nmol). After
stirring at 50 C for three days, addrtronal silver oxide and nethyl i odide
(0.98 nL, 15.7 maol) were added; the tenperature was increased to reflux

and the reaction
' 5 Step A: Preparation of benzyl 1-benzylpiperidin-4-ylcarbamate

dND—NHZ . ©/_"C>_§‘|A’O‘Q

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_ "C>_ Hf"\/@ _— mO—E\g,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




20 continued for 2 weeks. Following this time period, the FnzAf'?lL'StZOGS

cooled to roomtenperature, evaporated and purified by colum

chr omat ogmaptnecdSisC2, CH2C 2/ MeOH NHACH - 90/ 911). Fr act immsEe@mhfisni Ng
product were conmbi ned 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 7. 030 g of the hydrochloride salt
(Mass spec. MF1 = 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-(methyl sdhdepfiude for $hbsts nflfk'soiveﬁf‘hm)volatae@w@rd&ﬁ‘ﬂoﬂeﬁu&ier ffdaced n 11 N
5 Step A: Preparation of benzy ;éy |Eer| di n4yl carbamate To a 0 C
npremn ATH

sol ution of pressuré ard methanolfi0gi @r@cumwasheamédp)reﬁ%

triethylamne 369 r added
benzyl chl o?vdtlhc(ﬁg gefrg’L 30 an@;g#?ﬂ%ﬂﬁ ocff’%%\k(f)@ rgblé?h%g%&#gg&of 30 to 10
45 mn. at ?éé@ﬁb@sdl@l(ﬁ‘) ﬁzbavapbmoh@maémserm@wmmmm“theen 5C
and 10 T. After the addition was conplete, the reaction mxture was

al |l owed to 9@!@@%%)8@0?*5411%'3%5&@ #4922 °€dr 12 hours. The sol vent and
| atil d et hyl
e e

the two phases. The organi c 15 yer was V\@shed W th s rat ed aqueous
sodi um bi car bonat e sg 150 gl) dng ‘;__2.@ (brine, MgSH).
Evaporation of the so ntoylelded atan T8¢ ic was purified via
col um chr omat ogr aphy (Si 02, Et QAc/ Hexane - 30170 to EtQAc - 100) to
provi de 27.8 g of theTmmcmmpmdlmee(lﬁcﬂ,ﬂaﬂmg agp gisthylamine (1

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;"” N

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




M+ = 324, MP = 79.1- 79.6 C). 20 Step B: Preparation of be%%;ﬁugustm%

pi peri di n-4-yl carbamate The benzyl amne (27.8 g, 85.7 mmol) was dissol ved
in 400 niwofeziemsbhyl ene chloride at roomtenperature and PCTI/EP02/01106

lchl oro-ethylchloroformate (25.4 g) 178 mmol) in 50 nL of nethyl ene
chloride was added dropw se via addition 25 funnel. After addition was
conplete, the reaction mxture was stirred at room1 2 August 2005 WO

02/ 064594 77 PCT/ EP02/ 01106 tenperature fgor 3 hours. The sol vent and

vol atil es were renoved under reduced pressure and nmethanol 500 nlL) was
added. The reaction was heated to reflux wth stirring for 1 hour and then

cooled to r e r £ t".l\?éi?yl'

evapor at i on%?/?c%lt(%f?ée %‘%lggtgd%&%@e gf%’feelr]?) i he. @Zéaa‘?]ﬂ%fe@mi te go id (nmass

spec. M+l =cRREde VRFMLY@ad added 32 th2 r&)ctiofpanditGvasFilepsi thtaugh actlileenzy |

1- (et hyl suf onyl ) pi peri din-4-ylcarbgmate Y O The prot.ec | peridine (10 '

g, 42.7 nmoPpd-aR¥eroranangaf F%Frﬁqx\@ntSl'@d%@m@é.Pre%MOVg%ff ‘gg%gé’g d in 500 nmi

of rmet hyl en%ﬁﬁ&h%ﬁﬂg@&%?ﬁ% éq;@@%ﬁggsg_ygyh@g[e sul fonyl chloride (4.3
I'n 0 Cc

m., 55.5 nmmo nmet hyl ene | ori de was added dropw se via
addi tison f uSreplE: Bxepenationdf 6-{ Dflusvapheroapps-atedyl-2Hél(metbyi on m xture was
stirred at crifRyl)pipeaidni4yE akbro)Byridoll,s-djfrenidbol8Ehionand vol atiles were

renmoved under reduced pressure. sEt hyl acetfpte (500 nl) arfd an aqueous

sol ution of hydrochl or i exa6d 5M 350 iy, SN .°\éThe reacti on was
" partitioned between th mh s am™t hé ouds - s renoved. The

organi c | ayer was ed afaih with an aqueous %ol ut kon of hydrochloric

acid (0.5M 2X, 100 nml) and'then wi th saturated aqueous sodi um bicarbonate
solution (3X, 100 nil A mixhive of edlfdne @(00d, Vet mmmd) ankidm dri ed (bri ne,

Nason) and eva ?1@%3:9&%&%” .ggmgé@%% 2 30% B9V kIS, afs § 26 t NE et hane
10 mmo}) 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).
(methvlsulfc;nvl)vincﬁdin-tl-vl]amino}Dvrido 2.3- imidin-7(8 -:)ne
1 i
BreqaciiioRrags
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,




Step D. Preparation of 1-(nmethylsulfonyl)piperidin-4-am nei%lAfjgllls@pR?- N r
NH i o )-r u-10, D~/ Il The nethane sulfonamde (9.2 g, 29.5 mmol)
was di ssoveedossso200 nL of tetrahydrofuran at room tenpeparspiridifosd 500 ni
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.flask
and the solution was stirred for 15 12 Aggust 2005 WD 02/ 064594 78

PCT/ EP0O2/ 01106 hours (nore catal yst added and hydrogen balloon filled if
necessary). Methylene chloride (100 rnL) was added to the reaction and it

filt | d
Feduced pr oEQPERIRR. 8000 tuoRBLLy ARG 3hd BheBtarbl G RS UNLR o
MP = 65. 3 -p@bsufe {@klded tHstfege aﬁnnerﬁﬁapmﬂuam&fdlﬁo(@d in methylene

| uor ophenox net hyl 1-(neth sul f onyl) pi er| -4
yl Jampno) py%/)@p@c{lezar@.%]dp%hfq%p@p@m@ (B¥ie0 61%1* V. &ql"é‘[ﬂifbé!ne 2 (0.2 g,

0.57 mol) J r[:ghmé q;;:{m St eps
A-D, 0.243 émﬁ’:"%{el m%@;&hlégﬂg%gisg{aiéﬁsm S%m]gta h g(ﬂ pyr fgig:hﬁg%%one was
heated to 8@13§,Qﬁas$sﬂsmum1 =m&=,mw230m—aaxf’®)e was cool ed and net hanol
(0.2 - 0.5 nm.) was added. The product precipitated and was isolated via

- filtration. EXdspie glli Gretattibh of St@/cIopfopyd-6a(2-fluorophenoxy)-2-{[1-

methyisulfonylpiperidin-4-yljamino ido[2.3- imidin-7(8H)-one

ﬁ F
00 TOUC00
MEOZS)\N/ g o —_— N N l 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

WAK@ — CLIIfU@

25
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flask with methanol (5 nL). Dropw se addition of hydrochl or%c %c‘i ?n et her

(IM 1.5 eq) followed by stirring yielded the hydrochloride salt which was
15 i sol atwg oases39s0l id (0.143 g, nass spec. Mtl = 448). EramEP&/B06 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 mmol) and 1-

(met hyl sul fonyl) pi peri di n-4-am ne (Exanghe 29 - Steps A-D, 0.112 g, 0.62
mml) in 0.2 nL of 1-nethyl-2-pyrrolidinone was heated to 110 C for 1 hour.
The reaction m xture was cool ed and ethyl acetate (40 nL) was added. The

reaction was transferred, . dried.{bri J aporated to provide a -
crude 25 product. Puriﬂ‘fwgfrfa(?ﬁs é‘mﬂ?irt@z\ﬁwgggﬁ%ﬁigtg%g\r{aphy (Si 2, prep. TLC
plate, 12 1 AR TPeRAIO 4aie (ERaRplE RERCRASIAS, (F193g,/ 145 ane - 80/ 20)

foll owed by isolation and evaporation under reduced Qressgre i el ded the
free ani ne. mfol)ingDulcel wmethyl-2-pyrrelidinpre wes hstedia 80c] f6F P #89Snd

hydrochlorig acid.in ether (I 4. L f tirring.
The hydr och i FA LRSS e i Hetat3s RS o Bl fibauct drying 5
(0. 13409, SRAEd alMt Wasisolfod WP fifratidn. The-sofld Waltranstemaptoa Bdsk Preparati on
of 8-cycl opropyl -6-(2-f1luorophenoxy )-2-f [I i _meth |sulfon | i_eridin-4-
1 anino da ®itBmettiadioh(57mB).- Brapwis ogtofi hpdreshlenie peddn ethef IMdtS g, 0. 97
mol ) and 1- t hyl.sul fonvl ) piperidin- ' . - eps A-D,
0.262 g, 1.W§W%b¥ ??rﬁ‘péyﬁdeg&el%?%gﬂ%g%fwro rqg%isﬁlgﬁlgte\%aagaheat ed to
110 C for Z2dnayng45 glhlss paetven deshure was cool ed and ethyl acetate (40
m.) and water (40 m%j wer e .added. The reaction m xture was partitioned

bet ween t hegfnl 8¥€pgeraffiohde 6l@-alueminokAyemenas-2difgcar ded. The organic
| ayenguas %ﬁ}%ﬁw&mg o 0Sno) Ao SBGEAG RSB @ de a o ude

product. PurttTCatron 'S W1

i
o —5 o
I’ \ —
N7 SRy OI N N[
/"\ = N*N/ N0 Cl
MeC,s” N N O < H i
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.
00— a 0000
JI\’ NJ‘N/N [»]
N N7 Yo
A H i
CH, CH,

MeO,S

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.




chromat ography (Si 2, prep. TLC plate, EtOAc/Hexane - 80126?%8??626\)356 by

I sol ati on and evaporation under reduced pressure yielded the fr ee am ne.
This prosoar/oesss di ssol ved in net hyl ene chl ori de and hydeogmporeneaci d in
ether (1M 20 1.5 eq) was added followed by stirring. The hydrochl ori de
salt was isolated as a solid via filtration and drying (0.27 g, nass spec.
M+l = 474). Exanple 32: Pre aration of § 2-chloro henox -8-nmeth |-2- 11-
methlsulfon 1 i eridin-4- 1 amino | ido 12 3-d imdin-7 8H -one a Noml MQ2S
N -O CR3 25 C1 12 August 2005 WD 02106459 4 80 PCTI EPO2/ 01106 A mi xture

of sulfone 6 (0.2 g, 0.55 mml) and 1- (nethylsulf eldl 4amne
(Exanpl e 29The rsaréw mpixyre a3 onpled, eyapgeated ader e ceg Efv ﬁ%ﬂgﬁgnc{ purific

L et hyl - 2 iy nAgREo U \R £ i GRCAL 05/, M pfoauciTlis T eact | on

m xture was cool e was adde e product precipitated
and was i SOduap@de&irﬁmf:uhhﬁdlaﬁyidmw:hlo'ﬂtceicmlnlaﬂhemm i Zregh ovas eddedand thd ask with

nmet hanol (5 nl). Droavm'se dition of tjc 1 d.in ether (1M 1.5
eq) fol | one@agPnIVESSHTTRE IQF, I“éf@EFef Heo! ﬂ‘}fé}‘éfgtﬁisé‘?? Baiﬁ g i sol at ed
as a ssollg&gmgcg W&ﬁgﬁ@@g%} spect Rl = @am@&ﬁ@zfumw@ylon of 6-

4-chl 6ro heno sul fon i eridin-4 am no

1Ryi dof 2, 3 L 9508105 SGEMPD- Qyerd entvlammo)—ﬁ-(4-ﬂuoronhenoxv)-8-

meth lpyrido[2.3 imidin-7(8H}-one

0.
SJL = /L,N’ N =g F
MeO-5"N"""N"0 ¥ N ;
1
CH, : iy

10 A mixture of 4-fluorophenoxy 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, N0 NN onvo
él-:, CH;

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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J-1 1 .11 NN O M025 NO/ . CH3 A mxture of sulfone 7 (017 g, 0.46

rnnol ) and 1- (nethylsul fonyl)piperidin-4-amne (Exanple 29 - Steps A-D,
0.164 g, WoWBwdfHeymol ) in 0.2 nmL of 1-nethyl-2-pyrrolidi negapresonieated 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 8 1M 1.5 eq) foIIovved by stirring
yi el ded the hydrochloride salt (0.2 g, mass spec. 20 Mtl = 465). Examle
34: Preparation of 2- cvclo ro lamno -6- 2-fluoro henox -8-

et hyl pyri d@cicﬁmﬁr@ﬂmdadmd-ldnc?dﬁ eﬂ&ﬁQlM w&asfdmowedw stirring vieliled N- 4 CH3
CH3 25 A m xture of sulfone %5( , ﬁ%})eand cycl opropylam ne (1
nL, 14 mol Wy hydepchlogide galt - &:m‘B‘FsE’ChM‘I‘rs dfder a nitrogen atnosphere. 1
2 August 2005 WO 02/ 064594 81 PCT/ EP02/01106 The reactlon m xt ure was

cool ed, araple 371 P 8 3inog-6 I )-8 a col um
chrorratogr SraB[2. Hekn ==,=‘; 2) The product was suspended in
met hanol , hydrochl oric aC|d in ther (1M 1.5 eq) was addgd and the

m — N! 3 0\©
-5

5 CH, H C!‘-Ha

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.
The 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).
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“reaction was stirred for 30 mnutes. Isolation of the solid via filtration

and drying provided the hydrochloride salt (Mass spec. M-l= 327, MP =
178. 2 - 1 M0 62/@4594Exanpl e 35: Preparation of PCT/EP02/01106

2- (-cycl gpentyl am no) - 6- (4-fl uor ophenoxy) - 8-

met hyl pyri do[ 2. 3-! Dpyri m din-7(8H)-one 10 A m xture of 4-fl uorophenoxy
sul fone (see Exanple 8, substituting nethyl 4-fluorophenoxyacetate for
met hyl 2-fl uorophenoxyacetate- Step A 83,7 0.4 g, 1.26 mmol) and

cycl opentylamne (Aldrich, 0.146'g, 1.71 mol) in 0.3 nL of

1-met hyl - 2-pyrrolidinone was heated to 80 C for 3 hours. The reaction

precipitat eﬂgtml £2 8- eingidinvT (@ Ehionk r at | o Te soIi d s transferred to
a flask wth nmethanol (5 nL).:Dropw se addition of hydrpchloric acid in

ether (1M 1.5 eq) f P, stirring yiel ded_t Bydtochl ori de salt
(0.165 g, nmass spec. Mk [ﬁ Exam* e 36: ?é: ar, tiof 2- ¢ clo ent
lamino -6- 3-fluoM®?helox’-8- 20 neth | §3-vmhdie- 798 -one 0 Q25

N'N-p ~% - - " "N -N' "o “™CE CH3 A mixture of sulf®ne 3 (0.2 g, 0.57 mvl)
and cyclopentylamne (0.146 g, 1.71 mmol) in 0.3 nL of
1-met hyl - 2-pyrrolidinone was heated to 80 C 25 for 4 hours under a nitrogen

at mosphere. The reachl mikuife ¥ Silforne@003Q, 6443 Rtnol)Etdtanylamirde (60f3was added.
The product precipitated and was isolated via filtration. The solid was

t r ansf er r eg, €.68 moidlhini0- Wmlhofrabldrafesin was heptpd top paiferel 2ousgi glhg 2005 WO

02/ 064594 PCT/ EP02/ 01106 82 addit.i on. of . hydrac | &.-acid.in..ether (IM 1.5

eq) fol | owEFEP BIXHE MRS C?%&&&E%Ehetcﬁkor?@# &@ﬁlr%bﬁgéedc vslgﬁlﬂ)f bﬂlfgS g, mass

spec. Mrl mi3pRdy/whEAIVE, 3 ML RvePAldad kitla fiecipitate formed. The product

2- (butyl am no) - 6- (2-f uorophenog) -8- nethyl pyridoj2.3-dlp, din-7(8H)-one F
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

3 E
CO00 — 20000
- X
MeO25 ™y N"o \I:LNJ\N’ N0
H )
CH,

CHy

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
*eqr 000
nm—- - -
MeOzSJ\N’ "o “O/\I/\E N o
CH, HO CH,




5 A mxture of sulfone 2 (0,05 g, 0.143 mvol ) and butyIan1neAu?ﬁﬁ3g95

0.17 mmol ) in 0.2 nL of 1-nethyl-2-pyrrolidinone was heated to 65 C for 12
hours. Thgo'®AagisePn M xture was cool ed, net hanol /water (9@ckEpodorth¢ 10 was
added and a precipitate fornmed. The product was washed with water,
~dissolved in nmethylene 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 &ino -8 neth ylnyrido(2,3-dlpyri mi
din-7(8H)-one F 15 A m xture of sulfone 2 (0.05 g, 0.143 mmol),

2-am noet hanol (0.015 g, 0.2 nmmol) in 0.2 nL of chlorof ormwas heated to
65 C for 12 hours. The reaction m xture was cool ed and the chl orof orm was

removed via 20 evaporation. Methanol /water 890/ 10, 1 ) was added and a
precipitate formed. Aheixprogfetionasd ((9515e0 143 pHn st S-AENUDEIRABE | n

- nmethylene ¢ a I8 ed d the
anine (0. oz%dﬁdg@z@ p%ig S §§%8f5§%§’{%?2qﬂg A %6461&594 83

PCTI EP02/ 014Qf %X B ndus? ThRreifba miffirokadcooled, medmnaoltenex(9020, 1

i sobutlam no -8 nethylpyridol2, 3-dlpyri m din-7(8H-one F 5 A mxture of

sul fofie 2 (ALDP%ag ad@dmanmw@pltatesf@nmc;uerﬁere(remxgi algsolgeniifinol ) in 0.2

mL of chl or of or m.was 0_65 Cf rg xture was
cool ed and EE‘WBO@HP’E)P'E)%(SF#%ip?%%?/ ‘\;/d.‘gg‘g{)@%% 4yl al\gt%;’a(no wat er
(90710, 1 mdal paasriched pebdrBcingd the ©6danid layer. Tae ﬁqﬁho'ﬁklhypr wakmemovedis washed
wth water, dissolved in neth | ene chloride and eva orat ed ua)d‘%4 10 reduced

pressure t othy ethiytiacetate was daed MBS18:) @nd gxaporajerbio prRyide
g, mass spec. M+1 = 361).

10 Example 42: Preparation of 6-
lethylaminojpvrido[2.3- imidin-7{8H)-one

F Q I
a) .
00 — S ULars
|
=~
Me! N 1;1 o) NJ\N/ N 5
CHj H fl!Hs

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




- Examle 40: Preparation of 6- 2-fluoro henox -2- 1 -1- h%f‘('f)]%usr}eztoﬁgl
jV3Ximdin-7(8H)-one 2-nmeth 1 ro 1 amno | --8-nethL1RyridoF2.3-d 15 A

m xture ovosemdiose 2 (0.05 g, 0.143 mmol) and (2S)-2- am nPEBEP62/01106

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 nL) was added and a precipitate forned. The
product was washed with water,. dissolv&l in nethylene chloride, filtered

t hrough a drying 20 agent (MgSO4) and evaporat ed under reduced pressure to
yield the amne (0.047 g, mass spec. Mtl = 373). Examle 41: Pre aration
-of 2- 2 3- diyBredeRyvédiia empaﬁhtroﬁ L@etﬁdnwcvateh@gwm 18nDpivhs 4ddd@agd 3- nidin-7 8
-one F MBOySA,, N N~O HO HNNOCH3 I" I HO CH3 12 August 2005 WD

02/ 064594 PEw¢ipioe fomeds T@apmdmxwas waghedgyith waer, zilqselveéirgme'é?mﬂs mol ) and

B ﬁé‘lﬂ;’f’r"péﬁwdmnﬁ‘ % ogat&gg}oﬁglgﬁed%% @R%% ool TP =8 oot on

m Xture wa _ﬂ’;}lged but no

precipitat . ,’I.uv_ s L e et &——ecvaporation under
reducéd pr oRhEE metylnyzidall.3-qlpyrimdin 7(84).0 eacet ate (1 nm) and
partitioned product |nto the orggnic Iayer he aqueou | ayer was renoved,
the ethyl acetate was drN and ev ovi de the am ne
(0.034 a, nmss _SpECMeoMJ'QN tion of 6- 2-fluoro

henox -8-nmeth 1-2- 2- i erléﬂn | -

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}@

N
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).




1 2
leth lanino do 2 3- nidin-7 8 -one  Meo2S NNOok” 0 &3 A nerrgvsl 2905

sulfone 2 (0.05 g, 0.143 mol ), 2-piperidin-lI 15 ylethylam ne (0.022 g,
0.17) mmowoiodoeéss@s mL of chl orof ormwas heated to 65 C forctZrhpeme 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 fornmed. The
pr.oduct was washed with water, dissolved in nethylene chloride and
evaporated to yield the am ne (0.041 g, fass spec. MFl = 398). 20 Examle
43: Pre aration of 2- c clohex !'meth | amno -6- 2- fluoro henox 8-neth |
do 2 3- imdin-7 8 -one A mxture of sulfone 2 (0. 05 9, 0. 143 mmol ), 25
cycl ohexyl niEtanyilefb:i Aratior 6 3-(dimnatk 2 153 6Bt or of or m was
heated to %MMMMS cool ed and t he

sol vents 12 August 2005 WO 02/ 54594 PCT/ EP02/01106 85 were renoved via

evapor ati on. Met hanol / 0, 1 m_)\ precipitate
t h—wawer | d sggl edii thyI ene chloride

formed. The productMe
and evaporated to vyi th'é e?m ne (0.045 g, miss"sgec? 383). Examle
44: Preparation of 2- cvcln rolmeth 1 amno -6- 2-F1uoro 5

phenoxy) - 8- net hyl pyri do[ 2. 3-d1pyri m di n- 7(SH) one Y N'kk A% N NO CH3 A
m xture of sulfone 2 (0.05 g, 0.143 nmmol), clopr?\P’X,I nmet hyl am ne (0.02 g,
0.28 #mol) in 0.2 anbhnnmrmfcsmfomM@,OSa,OM mmol) - \

dimethylpropane-1,3-diamine (0.018 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 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-

wm;wé & r,rm

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’@




10 heated to 65 C for 12 hours. The reaction mixture was coongHUStzgo? he
solvents were renoved via evaporation.- Methanol/water (90/10, 1 nlL) was
added andw ozyoeessipi tate formed. The product was washed WHdTREO1106

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-nethox eth 1 amino -8- neth | ido 2 3- mdin-7 8
-one NON "N -N ~0o HCH CH3 A m'xtwgé of sulfone 2 (0.05 g, 0.143
mmol ), 2 20 net hoxyethylamne (0.02 g, 0.27 nmmol) in 0.2 nL of chloroform
was heated to 65 C for 12 hours. The reaction m xture was cool ed and the
sol vents were rem)vedmixalreoﬁﬂr}fmbﬁc{ﬁOSIgbﬂﬂéhuMq&hﬂ\éfZ-(90/ 10, 1 rrL) was

i ssol ved | Aoy Daresere BTG 41 wlefloh T ok EPrEemt o PFRE L ¢ 1o

~yield the ofeg 2005 WO

02/ 064594 g?%dﬁﬁgg}’%ﬁggﬁ rea%ﬁ?ﬁﬂﬁgme&ées Cg?gt&%%&%% PHaShere 2 i o
ro |l amno reﬁaovﬁdviddﬂ@p@pﬁtﬁﬂdﬂymaﬁol!mmﬂ?wm Um]_z“@sddqlnﬁrandlan n-7(8 -one
CH3 5 A m xture, of sulfon

di met By| pr opf&figitate ommedn I %(fcsiue&\ga%gﬁ'a&?}eéenwtﬁr) fhﬁscévezi IMmShYIER] or of or m
was heat edg G §oua efvgﬁor&t%d RPYERE thd Qﬁurfe?ﬁ/g)éﬁg F@;s\),%gblf MyYRE a9l ed and the

solvents were renoved via evaporation ter (90110, 1 nlL) was

i ssol ved @ﬁ% lglglgje%jre Jgdmm I{IJE% (2 i svat er,
e%.th Of n’g__&-; 8 C

rthne am ne (0.045
g, nmass sp f 7 ratlon of 6- 2- quoro p henox
-8-nmeth | -2- 3- 2

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
OO0 aaveeqe
mre—i-
MBOQSJ\N/ "o N N N o
CH; CHJ

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.
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oxo olidin-1- 1 rol amno do 2 3- 'mdin-7 $ -one FF 15 A %ugltjsure of

sulfone 2 (0.05 g, 0.143 mol ), 1-(3- am nopropyl)pyrrolidin-2-one (0.024
g, 0.17 mwole)ésmw0. 2 nL of chloroformwas .heated to 65 E€ctwrod@ibours.
The reaction mxture was cool ed and the solvents were renoved via
evaporati on. Methanol /water (90/10, 1 nm) was added and a precipitate
formed. The product was washed with vva:ng#' di ssol ved in nethyl ene 20

chl oride and evaporated to yield the anfhe (0.033 g, mass spec. Ml = 412).
Exam | e 48: Preparation of N (2- 6- 2-fluoro henox -8-neth |-7-oxo-7 8-

di hydrop iddof 2, 3-dl pyri mdin-2-yllam nol ethyl)acetam de F 12 August 2005
WO 02/ 0645 9Fheéad?ioh/ vizB(iowEbl 666 A°Criand stireedafor 24 hbunse The pEix@Ee was hed 43 mol ),

N-(2- am noet hyI )acet ami de (0.024 ¢g, 0.18 of chl or of orm was
heated  to ®gdandhamspossenone via Glaton ﬁ"ﬁ%’?ﬁaBo’i%\ﬁgﬂ’EéBll"E’H add the

sol vent s Wh‘?omét@%%#ﬁﬂ(ﬁb?or W@nQS%%&%JGWEVAp%%u%QOf 1 nm) wes

added and a prec tate he proddct was dwth water,

di ssol ved |appmpnlagdfmueons.:pdomdeddmmnine@ﬂb7 atreasstspeq M+ H =t Hd).am ne (0. 035
g, nass spec. M+l 373). Exanpl e 49: Preparatlon of

6- d2- §1 uor dplaedx¥):- Brepartativh of 6} (0 Hyvysohehdwe\d

~ylethvl )ammgb@@gﬁagﬁgﬂ%mmmhmg_ﬁﬁé—b one F N~ MO®25 -N -N ~OCH3
10 N A m xture of sulfone G. 05 ¢, 143 mol ), 2-pyri dign- 3-
CO00 GO
oS K
CH,

¥
CH,

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.
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yl ethylami ne (0.021 g, 0.17 mmol) in 0.2 nL of chloroformwas heated to 65

C for 12 hours. The reaction m xture was cool ed and the solvents were
removed viWP 4206dfdnor ati on- Met hanol /wat er (90110, 1 ml) WHSUVBRBO¥%nd a
precipitate formed. The product was washed with water, dissolved in

met hyl ene chloride and evaporated to yield the amne (0.039 g, nass spec.
Mrl = 392). Exanple 50: Preparation of %éhyl N-, E6- (2-f | uor ophenoxv

-8-net hyl - 7- oxo- 7, 8- di hydropyridaf 2,3l ayrimtdin-2-yl1- i-alaninate F
20 To a solution of ethyl 0-al ani nate hydrochl oride salt (0 053 g, 0.34
mml) in .3 nL of chloroformat roomte erature was a 2@ onat e
“Resi n (Argoﬁhqsol‘r@ttlan@lv@]@tlbgwlefﬁzfem@%tl erggduged PERSSUgS Y afg,r OQ‘C%E' This was

added. 1 2 Aoy sl QS H R ER B IRRRsR et PRl O s
brought to B&weemihd tobiphtss. Thvorgmlhmyeﬁwasﬂlﬁedr(bnnm\égm anthen cool ed and
the resin was renoved via filtration. Evaporatl of the S@Q% nt and

~ chr omat ogr aptaporagiowef therspbyeny yiglded 2 11951115‘)*“51?1&’3% Q’é‘ﬁ'l?@’r'ﬂphg Ration of

appropriate amifB 38 aoRfd (dsd = 387). 5
_Exarrp{%e 51: C&é;@@ﬁ%‘?ﬁaﬁé @)gﬁ%wfﬁl"uorﬁgﬁ g) %‘gf(S rretahoxypropyl) am nol

8- met hyl pvr sptel KI+3-£204) i rni din-7(8H) -one F ~ NNCO M®S N; o HCI OB
A m xture of sulfone 2 0.14 met hoxypropyl am ne (0.015
g, 0.17 mof¥piBi P Ie@rmowfogn‘ﬁ% %"%%’1%6%%&9 to 65 C for 12 hours. The
reaction mxture was cool gdjﬁ j<t he sol vents werg

X‘ﬁ 0 >|/5uﬂz HEeI
. OH

OH

To 2 0 °C solution of the carbamate (9.6 g, 47.3 mmol) in 96 mL

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

Sy S -=- \ =
I —— :
Meozs‘LN’ ;;1 (o] Cl
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




renoved via evaporation. The crude reaction m xture was pur&% IhA= COol um
chr omat ogkap Wodss4pel co (Sigma Aldrich, St. Louis, M ssourggr. \ \légg{ pl ug,
Si 02, CH2C121MeCH - 95/5) and subsequent evaporation to provide the am ne
15 (0.027 g, nmass spec. Mrl = 359). Exanple 52: Pre aration of 6- 4-chloro
henox -2- 1S -2-h drox -12- dinethyl propy | am nol-8-nethyl nyridof2.3-dl p"
tmdin-7(8H _one: NI OHCH , 20 Step98®: Preparation of tert-butyl (I

- S)-2-hydroxy-1, 2-di net hyl propyl carbamate ------ NO OH To a 0 C solution
of nmethyl N (tert-butoxycarbonyl)-L-alaninate (10.0 g, 49.3 mmol) in 70 nL
of tetr ahyd&:gadf ARoMNAR L Nt 9]0, 18, (EBIRRGS wastaddall dBek medtionl magnesi um
chloride (3. in THF, 70 mL, 210 mmol) 25 dropwi se over a period of 30 to
45 nin. Aft ems bloeghctdichi*Grandatmedfoy24theurs. {The mixuue Wed thepiceplid@andas al | oned

to warmto roomtenperature and stir_for 2 hours. 12 £ 05 WO

02/ 064594  SYCRRSHA BEbITPIER BiTHERL B °éaﬁ‘8“\?gﬂk?t%°ivé3§ﬁ‘l‘ﬁ%°l?‘§’goved under

reduced preéﬁﬂﬁﬁto\%@%ggSi@{)@H p,g@qc@;imd i{g?&iu%iﬁh{cﬂ;-v?asL) were then added
rtitione

e
and the reaction between the two phases. The organic |ayer
was disi ed (bhronatoghdpBadi) semoud timed B CHaflMexane—d6) gradienttoe| ded a | i qui d

the. pr ot ect CHGRMEDB SN Fronni CbE Rpphiitsr frpctions SlovRifly St 5 © 0 ©f
Prepar at i Onepfsofalioh aireaficd Prssie yRilidithe Bmineot0. 030 g masyspe N 1 HO |
389). '

Example 53: Preparation of 6-(2.4-difluoro henox

10 dimethylpropyllamino}-8-methylpyrido 2'3—_ imidin-7(8H}-one
F F
O. O
N Ry Ry = N =™ \©\
- T 0
MeOzSJI:ND‘/NIo F >|/\§ N NS0 F
&, oR CH,

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 (1M,
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).




OR OH To a 0 C solution of the carbarnate (9.6 g, 47.3 Mo I n ?g%@ 10 of
met hyl enewdRlskdg under a nitrogen atnosphere was added tpjgrﬁ:f etic
acid (4 nm, 51.9 mol) dropwi se. After. the addition was conpleted, 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 atil es were renoved under reéduced 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 %}%Bﬁtﬂg'ﬂ%‘a&%ﬂﬂﬁ6-?‘!‘-@1119%%:%“'—2? f(es)@Chebirok 2 5-7 nL) were

t hen added #”hé{hﬁ%{f{“ﬁ"b% 'r{c{"lé-&%thﬁﬁ\ﬂdéfﬁﬁﬁ"lp Dedint &l oride salt of the

am ne formed~&asa te and T Was 1 Wi Ol uene (50 nL) and
0 (mass spec. M+l

'Et20 (2X, 150 nL) and then dried under reduced pr 2
= 104, MP = 128.1 -130.-”]1\ » . This am nesi g
taken to not all owsesds WESL sure to ai)ﬂ@ By NdOPi Mg 1 solation. Step

jcopi ¢ and care was
C. Preparation of 6-(4-chl & ophenoxy)-2-(((19)-2- hyé’Faoxy-l, 2
di met hyl propyl ] am no] - 8- net hyl pyrido[2, 3-d] pyrimdin-7(8H-one | s" [/ ~
-2 NNOCL "H25 CH3 OH To a solution of (3S)-3-am no-2-nethyl but an- 2- ol

‘hydrocfl oride salt (&oQ/s6udiondf £58)BRhinol Pmathiylbutin-2-61 lpydedehionidet room
tenperature was added MP Carbonate Resin_(Argonaut Technol ogg' g(? Inc., 0.75
g). This wasala{03dvg@.2lommol) in 3 mL of acetonitrile at room temperature was a di

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:

F
O NN
P
N7 N N Yo
H |
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Q00
N/k N/ N o
H I
20

Step A: Preparation tetrahydro-4H-thiopyran-4-one oxime:

a, — O
e —- H
0 SO




WO 02/ 064594 90 12 August 2005 PCTI ER02/01106 stir for 1 hoyr a %@6@ en
Sul fone Zy6W@2des9es 0. 28 Mol ) was added. The reaction wasp éﬂﬂﬁqj 60 C
and stirred tor 24 hours. The m xture was then cooled and the resin was
removed via filtration. Evaporation of the solvent and col um

chromat ography (Si 02, CH2A 2) provided a crude product which was 5
chromat ogr aphed a second tine (Si02, CH2Cl2/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 am ne (0.032 g, nass
spec. Mrl = 389). ExapRbsioh mX@Bar tilaRirethidpyrah-4-one (s gpt3o henox -2- 1
- -2-h drox -1 2- 10 di nethyl nropyl |l am nol -8-nmethyl ido 2 3-¢clip mdin-7 8
-one F F q misokD sbBium acefatd\trihyrrate 28126315 mme)) andhydroxgamye

3S) - 3- ami no-,2- net.hyl ans.2- ol drochl or | : mmol ) in
o o o I aRehRpaL (A 53’&%’[“&9@\31? 206 AL it e, tter%izhr)rg%fh“é/(lféfl yl )
cyani de ( Algldus ThE reactidn mPetdre Wl choledahé solesnt/veldtilessdeeaemd@d ni nut es,
cooled to roomtenperature and then Sul fone 5 (0.367 360({1@99%) was

‘added5 The underoeduned peessuref Thregidup was diatad Ivithige S@Hr

t enper at ur e. hano 2 (0] | o r=1 i on (2N,
13D wasnadiibatantt festld (PO 5B HI°HRe Giddhis TplbichtHiaied Rt D €
reaction WaggSy3and sépprad ARsdRighe g af e ahiandri2boxiinp asasviagdeldd Dryi ng of

the organic Solution (brine, 3X), followed by evaporation under reduced
pressure arfmassHperddbgriddhy (Si 02, prep. TLC plate, EtOAc/Hexane - 75/ 25)

ﬁ{;)v;ﬁgdh; %ﬁé{fﬂ’?{’%’rﬂﬁ%%Wﬁ@?ﬁ%%‘fkﬁﬁ%!Ved i n nmethylene chloride (1-2

O — L
>, -OH NEte

To a solution of lithium aluminum hydside (1M, 76 mL, 76 mmol)

in tetrahydrofuran at room temperature under a nitrogen atmosphere (1M, 76 mL,

10

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)pyridof 2,3-d]pyrimidin-7(8H)-one:

F F
N7y ° -y NI Sy = 0
l -
MeozsLN/ N o ﬁ’l\h xir 0
Ty

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




X' s) was added. Isolation of the solid viafiltration and i n |ded
0.16 ¢ Ofw%z/Bﬂ gofrydrochloride salt (Mass spec. Mrl = 391p¢a %%3&

107.5 Q) 027064594 91 12 Augqust 2005 PCT/EPQ2/ 01106 Exanpl e 54:
Preparation of 6- 2-fluorobenz | -2- 1 -2-h drox -1 2 dinethvlvropyl!lam no
| -8-meth ylpyri do f 2,3-dlvyrirnidan-7(8F1 )-one F F 5 To a solution of
(3S) - 3-am no- 2- net hyl but an- 2- ol hydroch9®ride salt (0.31 g, 2.21 mmol) in
3 nL of acetonitrile at room t.enperature was added

N, N-di i sopropyl ethylam ne (0.7 nmL, 4 mol ). This was refluxed for 30

m nut es, Q:[rféd n Jraite of thdsofvesit 1. 15 nmol )
was added. W @g%%zgtlon%yva%ggﬁr L{ng%@mg’%sgﬁhgm and cooled to room

t enper at uramd&tﬂaghhcei:l@reasmtaanécomﬁmnh)’ommhheéslgmﬁt@ﬁlcg'l@@%t| on was dryed

. (brine - under reduc omat ogr aphy
(Si 2, preﬁO/%G%T%@Eélfé? Sﬂ%aW%F%wggé%agy%&P%gq%rgu e product .
This was diygsol ved in nethyl ene chloride (1-2 nlL) and hydrochloric acid in

ether (1M X s) was added. Isolation of the solid via fl|é_ yon and
dryi n§ pr o\SrgeD: Brepgrafiasi6-(Buarsphaparychmsiybé-[Eaprdqemalsy %‘2 Mrl= 371,
MP = 162. 9 thiopykanS-f)amitin fpyride( %55 d] ppwipdinal(BHirond-6- 2 fl uoro henox -8-neth

~1-2- 1-oxidotetrah dro- 2Hthiofan-4- | amno do 2 3-d i din-7 8 -one: F

20 Step A Preparatony -4H-t hi ofpsan- 4x ao am Ol WO
02/ 064594 92 A sukpdasilo of tTettahydriot Ai one (5 g, 43
mml ), sodi um acet at efi t i h?dr%\te (29.26 g, 215 ¥mol) |and hydr oxyl ani ne

The sulfide (0.84 g, 2.2 mmol) was dissolved in 80 mL of

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-flucrophenoxv)-8-methyipyrido[2.3-d)pyrimidin-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




hydrochl oride (14.9 g, 215 mml) in 200 nL of ethanol re ate b refl ux
for 6 houkgy o2ldigsoseaction m xture was cool ed and sol vent/ T%" §A’§,

renoved 5 under reduced pressure. The residue was dil uted W|th |ce wat er
(400 nL) and extracted with ethyl acetate (3X, 150 niL). The organic
solution was dried (brine, of the thianone oxine as a white solid MSH)
and evaporated affording 5.6 C. (mass spgac. M+ = 131). Step B: Preparation
4- am not et r ahydr ot hi opyran: 10 To a solution of |ithium alum num hydride
(IM 76 nL, 76 nmmol) in tetrahydrofuran at roomtenperature under a

ni trogen at ’&%@R&h‘%ﬁ E&Msatﬁétéﬂ—agpe&t@etﬁgigh@ cag?@ﬁésiﬁﬂuamnwlrﬂg the thi anone

oxime (2 g After addition was
conpl et ed fofeaniv solution weasirisd (brinedNaiS Q@ fevaporatsd tinder Tediped pregsires hen room

P e e obed Shesony ey ST ot PR o (15%
2.9 ). Adgidd @mhem&% 'ftﬁ? Fralliks MRS hhfin P8R hRASmEMEne (GBI on mi xture

was stirred for® m nut es iltered through a celite pad and rinsed with
et hyl sacet aMX@G&ydto):hloiﬁhmﬁnﬁ ethert @Myds3 mil) sus addedn e SUEpSTA9In and 20

ted ynd d ttord 6
o hot ot r angaPBERRG Y R RTOL LRI il o Be3oud diaizsing . 1 6
f 1 uor ophenoxyy&h éll&édﬂs(rﬁcebﬁa@ugm:mbhwsmmaamspec M+1 =419, MP

4-yl am no) pyndo[ 2, d] pyri m di n- one: m xture of sulfone 2 (1.0
g, 2.9 mml)=1é3|6c2¢230a7rrﬂn@m¢md mnit@bspmghwtmragge)s 8 mol) in | nl- of
1-met hyl -2- pyrrolidinone was heat ed at 80C for 1 hour. The reaction
m xture was Esaml : 42 4-difl9grop xR 8- d-OX}I9 or gani c

15 Step A: Preparation 6-(2,4-difluorophenoxy)-8-methyl-2-(tetrahydro-2H-
thiopyran-4-ylamino)pyrido[2,3-d]pyrimidin-7(8H)-one:

,O\/Itl —_ O«J:II@

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.




PCTI EPO2/ 01106 water (3X, 75 nmL) and then dried (brine, SA Evaporati on
of the sowoentossssnder reduced pressure and col um chromatp Mﬁ\@&g

Et OAc/ Hexane - 40/60) afforded 0.84 g of the sulfide as a white solid whi ch
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] pyri do[ 2, 3-d] pyrinmidin-7(8H)-of¢: F | The sulfide (0.84 g, 2.2
mol ) was dissolved in 80 nk of dichloromethane and was cooled to 5C as
3-chi oroperbenzoic acid (77% 0.5 g, 10 2.2 mvl) was added in three

. portions ov&tepd: Prepavdiiot 6-8)4whiffustrephenBond-meylna (I -axidofetrebyiliron 30 mi nut es
and the m XRH:Biopwanvweshedinofpyridafp)pdipyrdadindd8Hohd:i t e sol ution (10% 100
m.) followed by cold saturated fagueous sodi um bi carbonatfe sol ution. The
solution was dri (or i, ) and eva& t eghx duced pressure.
The product was ikdAoy e chromat olgr b& - CH2C12/ MeCH -
95/5) vyielding the afi né sjl fxi de. This produdt (0. g) vvas di ssolved in

et hyl acetate/ di chl ororret hane (1/1, 1 m_il and hydrochloric acid in ether
(1M 1.2 nL 1.2 eq) whke suiadei0.9:2.92 manl) wpedissibyedin St ahd this was

stirred for m._n . b | ether
yi el déd 385d“l' For%#ﬁa?n%eanﬁbr&@% § é}lkggbl %ec tggg't mﬁ; g&gg%lé a&E/H(?Q%\MZ?[Oj?}”
 188. 8-189. 7L.p. nnii@l) as atded ib GirePpapianadvenra peﬁoaeﬂmlnﬁmnhsokeaimbatwaah

dro-2Hthio an-4 am no -642-fluoro henox - -hggth 1 do 2 3-d .7(8H-one F
A nixture o‘fomﬁéteélﬂ 2Q minpesapdhe gixtureVanaveyched with agnequs sedigBkr benzoi c

acid (0. 26 §1u @0% gé%ﬂ'foﬂgwg& 92 k&ﬁ%gﬁ}%@&‘fqu\é@@s sodfunf r€d at room

terrperatur s un antro at nosphere. The reaction- was then
guenched wi lblbarhmmsmm Thel selnicnivas dheeds(d»hnt |MgS(()41)Q9{d etforated , t hen WO
02/ 064594 94 ege/clgfc%zérgs%&g%he 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 yieldcd 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)




washed with cold saturated aqueous sodi um bi carbonate sol ut 3 i]‘%
The orgawiomzsedsod i on was dried (brine, Na2SO4), evaporat 2 3 uced
pressure, and purified via colum chromatography (Si 02, CH2Cl 2/ MeCH - -

97/ 3) affording 0.45 g of the sulfone. This was dissolved in

met hanol | di chl or onet hane (5195, 1 5 nL) and hydrochloric acid in ether (1M
1.3 nm) was added. A suspension. forned9@and this was stirred for 30
mnutes. Filtration of the solid and rinsing wth ether yielded 413 ng of
the hydrochloride salt (mass spec. Mrl= 419, MP = 186.2 - 230.7C, sanple
partiall'y ”?ﬁlfé] lgg'gm%ul?&ﬁ. m@m dis53982 IPmBhandldiciabbeamef 6-
2.4-difluoro -8-neth 1-2- 1-oxido 10 tetrah dro-2Hthio an-4-1am na
do 2 3-d m dil%‘lrﬂ]:) hepdrechiafic &iép'l @herri ¥p drlamid was added and the solution

6-(2,4-difl 8- t h
yl <(31m' no) Ipyr?lf’gé)gg‘eg %%/F’i“?ﬂr{%i ??%r °rb‘r‘f§% fy—e%ﬂcﬁqz?fﬁjsﬁlgep EP&ne 5 (1.14 g,
3.1 mmol) apdghidon &%ﬁ&?‘{ﬁiﬁﬁb‘%ﬁﬁirﬂh??ﬁﬂvﬁﬁd(a%oﬁa Filtrkich cﬁﬂmb) in 2L of

1-net hyl -2 20 pyrrolidinone was at 70 for 15 m nutes, The reaction
m xt uSe wasprecipatednd einsing withether yielded G8Ame oftbe hudroshlonide sdt @Aa%s ¢ sol uti on

Evapor at | onssE AL =<7 = 2K HRnr omat ogr aphy (51 02, G231 2/ Fi Ac -

90/ 10) affogded 08 v of the ul,fd ¢ s, TR 230,75 l-=- M5 (MrH) = 405)
whi ch was takd ["l e ..M,_-__ Of A7 1“..' AHO ?ih O A “:}'“ != ., ep B. Pr epar ation
6- (2, 4- df | uBEBEHRH K .!.LL pemethylpynde[2.3flpy L,_.Lu 2H—th| opyr an- 4

yl)am no] pyrido[ 2, 3-d] pyri m difn- 7( 8H) - one: e\sulfide (0.9 g, 2.2

X |
mmol ) was dissolved in 80 _m, di chl oro&get ha do ooled to 5 C as
3-chl or oper benzoi c am"pl /o Uﬁ in three portions

over a period of 3@&o oReactl on vva m 20 minutes and the
m xture was quenched vmthcaqueous sodi um

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’@
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sulfite solution (10% 100 nm.) followed by cold saturated ueous, sodi um

bi car bon Aﬁ’%ﬂm on. The solution was dried (brine, Ngsog.;’%%%& rat ed
10 under reduced pressure. The product was purified by col um

chromat ography (Si 2, CH2C12/ MeOH - 95/5) yielding the am ne sul foxide.
This product (0.35 g, 0.8 snnol) was dissolved in 1 m of dichloronethane
and hydrochloric acid in ether (IM 1.@7rrL) 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

hydrochl ori de salt (nasixspeof sulfvied 4218 gVPmmdland2-am@p25 C). Exam |l e 58:

P tion of 2-1(1, 1-dioxidatetrah dro-2Hthio »4- l.anino - 6- 2

e et S e L T RSy b & 7

-sulfoxide (QipBag sdod (i iOhdur 3dl st EUIe@tORRIND RATRIAuBCMEtHaRolAfates 1.5 Mol )
I C

in 50 nL of oronethane was stirred at roomtenperature for 12 hours
under a ni t{Agd2 ml jroaphdided and e suspenstonovesstisred fem3tmiegs S HAUOR an

aqueous sodi ym sul fi sol ution (10%.100, 2 the with cold
sat ur at ed Spsing o rﬁ‘@?ﬁ%ﬂ‘%&?‘@%%ﬁ"m’ F@ﬁ%&d" at%&?ﬁ@@or gani ¢

sol ution V‘@:ﬁﬁﬁ%?%iéﬁ&é‘ﬁw%@ﬂi@v@é%ﬁ%@%ﬂﬁdﬂﬁoﬁ(&@h@hﬁ pressure, and
purified via colum chromat ography (Si 02, CH2Cl 2/ MeOH - 9515) WD 02/ 064594

96 P~Tha N Hydeichloridianig i0 ether G M) was@dded anstihe repstian wasstiredder 3&d i n

1) s, addeEndaReralan of fis sreamls” bhior R BV ARGk of b Betiipeli ey 10T
under reduggd, ﬁélﬁé@ﬂ?&cﬁﬁﬂale@@a@h ofaBRisbii@ wiadiitratitreand dfingl) and stirring

provided a sol1d. Filtration of the 5 precipitate and_rinsin i th ether

yi el ded 38pronjdast0.2Heg i thedwrrashlogide salf (Mastepec. Mﬁbsﬁ”ﬂwﬁ’f 20327\Ag “MP = 251.7
- 254.9 O). %@&ﬂle 59: Pre aration of 6- 2 6-difluoro henox -2- 1- drox
meth 1 but 22nfo -8-meth | do 2 3- midin-7 $ -one

Example 61: Preparation of 6-(2-flugrophenoxy)-2-{{1-(hydroxymethyl
cvclopentyl]amino }-8-methvlpyrido{2.3-dlpyrimidin-7(8 H)-one

F F
o O g
| —i
MeOsz\N/ N~ o HO ]:gJ\N/ N o]
CHy

CHy

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-methyI-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 (IM, 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.




NOF iv-NN-N -i- -p Q3 CH3 10 A m xture of sulfone 4 (0. 1)
and 2-an\,\5@9ﬁ&&§g- 1-ol (0.35 g, 3.4 mvl) in 0.5 nL PCT%&%%H%(?HHE

1- net hyl - 2-pyrrolidinone was stirred at -80 C for 1 hour and then cooled to
roomtenperature. 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 %ater followed by drying provided
the free amne. This was dissolved in nethanol (1-2 nL), hydrochloric acid
in ether (1M X s) was added and the reaction was stirred for 30 m nutes.
Evapor at i ons@ftion dFahRIseRAVEFilrkdd maaityihy paskdddd 027%¢ obtheer / met hanol (1-2
m.) yielded a precipitate. Isolation of this sﬁ@i g ¥i3a,géi |tration and

dryi ng prodiydexthipride sgt G¥iassispec. M+ hydoMP o7 1960 54P0-3(fkss spec. m+1 = 391,
" MP = 176.7 - 177.7 C). Examle 60: Preparation of 6- 2 6-difluoro henox -2- -
2-h drox - TEdampit 6@t Prepamation offy hanoky 2

1 -one r WO
02/ 064594

ip- 748K omy g 1 mmol) and

2-am no-2- nethyl propan-1-ol (#0.35 g, 3. 4I) in 0.4 nL}
1-met hyl - 2-pyrrolidin 8 irred at 80"&, f oy d then cooled to
room t enperature. Netthgnol 4@ —8Ld 1- e nd the

suspensi on was st Pred fdy 30 minutes. Fiftratidon 5 &nd washing of the
preci pitate thoroughly with ether then water followed by drying provided
the free amne. This was dissolved in nmethanol (1-2 nlL), hydrochloric acid

in ether (1 M was added and the reaction stivyred for, 30 mnutes.
Evaporation of the or@&'ﬁ*‘&%Oﬁ%lwazgl'@@g’%Méfmémﬁér/rret hanol (1-2
m) yielde hiithe Ql 8birpRonin 1.0e 801 ntkedyyi-pinrélididnen and
drying 10 grn%\t/hsﬂc}gg’l)@#%i%édd?"fﬂe hygll?onchl ori de sal ty(r\/gss spec. M+l = 377,
MP = 212. 8 wasdik@ed t& 30 °C for 1 hour. The reaction mixture was cooled and

10 methanol/water (9/1, 5-7 mL) was added but no precipitate formed. Therefore all
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 (SiOz,
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 (0.2 g)
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 :

e}
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Exanpl e 61. Preparation of 6- 2-fluoro henox -2- 1- h drox eth 1 ¢ clo ent
1 amno -8 rﬁ%@s%n do 2 3- nmidin-7 $ -one HO 15 A mi xt ur epdfREFIARE° 2
(0.353 g, ? mmﬁ , (1- anni nocycl opentyl)nethanol (0.154 g, 1.42 mmol) 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 nL) and ethyl acetate (50 nlL) were
t hen added and the reaction was 20 part?2ioned between the two phases. The
organic |ayer was dried (brine, MJSO4) and evaporation of the sol vent

yi el ded a residue which was purified via colum chromatography (Si 02,
CH2Cl 2/ MeCH - 90/ 10) . A Hiueadfes-fluaophansypimethyd-rivetidsifodyidoncent r at ed
“under reduced pressure to provide the_free gm ncf' Th]iés. was siapended I n
met hanol  ( Jpydidei2)3-dipydrseint 7681 -ong (sge Exampls §madeyy rxplefing aagliyl 22 j4ed and

. the reacti was. Stilr f ' L 0 A &8 B@.gmNi cs,
fol | oned bﬁ@&?ﬂ%?%’?{agﬁg%tvﬁ{grlﬁ%g%%#gﬁﬁyf%%%? eistt:iéggl a precipitate. WO
02/ 064594 981 b2mAvel Qﬁ&’TbEﬂ')’rlﬁﬂﬁ)zIQGEM,Mbl)m:iﬂthqﬁilgnsfbVﬁ%‘ via filtration
385, “#b =° shpobdinopopissiayed ol £XA S KRRCHE BELPER PIICHE 0. £ ot o henox
-2- 1- hdr _ ' ' penifinfvs stigred fer-30ni din-7 8
-on 5 F A ﬁé?%%@r%yéﬁ@gﬁeﬁ%??%sggdegﬁg‘ﬂg%)lsuﬁ’rml ), 2-am no-4-
(et hyl t hi ahiauteanFilaaton(ahdGvaghing.of theprkdipitate thogoughly,with methanol

1- net hyl - 2- pyxr ol i di,nopne S. heated t.o . C for. ction
m xture wado ‘%Wﬁlﬁﬂlgﬂ?o\\ag?%&ﬁ%}%ﬁﬁ?‘al?@ﬂ?s <§§§sj?1x|%%fﬁ\%%1y‘§§5ag% but no
preci pi t at o, bor g i in et (YR S g was hadudy Esblation of dapor at i on
~under redu é& pre%%du@yéﬁ/ater C(ZEIal em_g ( i )
10 solid via filtration and drying provided 0.317 g of the hydrochloride salt (Mass
spec. M+1 = 377, MP = 203.2 - 204 °C).

Example 64: Preparation of 2-(benzylaming )-6-(4-fluorobenzyl)-8-methyl
pyridof _2,3—4 |pyrimidin-7(8H)-one

N Ry Sy N Ry Ry

X0, e LT,

MeOsS” N :':n : o 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).




and ethyl acetate (25 nL) were added. The reaction m xture was partitioned
bet ween t g dyessd9ayers and the aqueous |ayer was renoved. pRddEBFRacet 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 fracti ons were conbi ned and concentr at ed
“under reduced pressure to provide 0.8 gl¥t the free amine. This product
(0.2 g0 was suspended in nmethanol (1-3 nlL), hydrochloric acid in ether

(IM X' s) was added and the reaction was stirred for 30 m nutes.

Evapor at i on Bxambleass0r irotion of @-RAldcvustdnbyy)Bidiettivb3-[f-phdryer / net hanol (1-2

m.) Yi el ded p&)%[)g@ﬁ__@]' é@d@{&i’.%@jﬁmﬂfgmbﬂbs solid via filt rati on and
drying provided 0.125 g of the hydrochloride salt (Mss spec. = 405,
MP = 130.6 --132.2 O). 3: Preparati
benzy! ani no} - 6- (4- f | udg oiﬁheiox - meth 1 ido 2/&%51 (75 -one vO

NA

02/ 064594 99 PJU Rer

6- (4-f 1 uor ophenoxy) - 8- et h?w - 2- (rret hyl sul 1)

pyri do[ 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 59, 1.0 nmml) anﬁrﬁﬁdﬁitbﬁbﬁﬂlf&e(z(m:‘l?% 086 nSmBID-kthyTben2ylainif
1-nethyl -2 5 pyrrolidinone was stirred 110 C for 12 hours and t hen

cool ed to r(Le8E mbnpEYhmumale) invBinhk 0 1 -ni2hyit2-pywmelidinkeisdvashgated o 32 pensi on
was stirred tes. Filtration and washi n th ecipitate

t hor oughl y vé?‘?{ ﬁ&%&ngﬂ‘erﬁﬂ“%\%ﬂmﬁwﬁﬁ?ﬂ Mg%ﬁ' F“F]Erbe arnine. This
was di ssol v obgtog}dﬂg}ig (3’1 tﬁ&ﬁnc/@ce%mgL)SO?‘iw THe EQGRInNAFdckioRS kel N €1 her

(IM 1.5 eq) wa Isolation of the 10°solid via filtration and drying
.provi ded 0. Gﬂlﬁbiged)inddmcﬁymtadainﬂarnedmcﬂqiresst srovsctcetbe frlwamme:ﬁ? MP =

203m§ph ?OSE%@ gtgzvlﬂﬁ 'ﬁg@'\ﬁl ing at I ?lng P\p)itf{gétﬂonc L0890 Sher (ﬁ\JI,uor obenz 1

1 eq) was added and the reaction was stirred 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
N N o
X Y
-z —————
MeO0pS8™ N EH o iN\ E'*N, N So
3 P CH;y

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).




" M2S N 15 A m xture of sulfone 9 (0.36 g, 1.03 mmol ) and_benzyl am ne
(0.35 mlyw@odliEde) in 0.3 nL of 1-methyl-2-pyrrolidinone WAS/MAHHIARRS at 80
Cfor I hour and then cooled to roomtenperature. Ether (2 nlL) was added
and the suspension was stirred for 30 minutes. Filtration and washi ng of
the precipitate 20 thoroughly with ether followed by drying provided the
free amne. This was dissolved in nethdbl (1-2 nlL) and hydrochloric acid
in ether (IM X s) was added. Evaporation under reduced pressure, followed
by stirring with - ether/nethanol (1-3 niL) y| el ded a preC| pltate | sol ati on
of the this ok ggfp @reaﬁdomjfl@ . DT (D SninodB- t he

hydr ochl ori s

Exanpl e 65:

propyl ) am nol pyri do 12 3- rign di n- 7(8H) o e re of sulfone 2
(0.1 g, 0.286 nmml), ae.h bnz mne m mmole) in 2 nL of
1- net hyl - 2- pyrrol i di P dto 120 o hofirs. The reaction

m xture was cool ed and purlfﬁ[-"ed by colum ¢ romatcmgraphy (SIi 2

Hexane/ Acet one - 80/20). The columm fractions were conbined and
concentrated under reduced pressure to provide the free amne. 10 This
producy was taken up h’hﬂ%ﬁh@%{‘ﬁhfdn%ﬁe(ords)g,omwmﬁ 803-ﬁﬁyﬁﬁétﬁylhmmét her (1M
1 eq) was added and t reaction was stirred for m nutes. |solation of
this solid02z8 ¢,i0.23matmobrin 02 mbiof ghlorefiorre twas heateditodds TG fprpl2dwiuged 0. 084 g

of the hydrochloride salt (Mass_ sp I\/Bl = 405, MP =1009. 11.3 .
Exanpl e 66: Tb?@qgatﬁ%&mafﬁursme cpoled Pﬁ‘gﬁt‘}ﬁﬂ ﬁBS%ch%f%‘%vﬁf}lw“ze‘f"é’Bﬁ#‘P& n- 2 15
yimet vl ) amhRaladlh et SRRy i B ha BB oidiorhiigs Ofteitblens 2 (0. 05

g, 0.143 mmo pyri | 'am ne mmol) in 0.2 nL of
chl or of or m was whstetiaxrith waté dlSSOlVCd in methylene chlonde and evaporated to yield

10 the amine (0.042 g, mass spec. M+1 = 367).

uorophenox(}/j 8 met hyI 2-1( 1- phenyl

Example 68: Preparation of 8-methyl-6-phenoxy-2-[{2-phenylethyl)
- aTnino ido[2.3- imidin-7(8H)-one

MEOZS,O\/I 0 — Q.. Jf(} R

| 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

cl a
0. O
N R N7 N
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CH_-; CHJ

25




20 C for 12 hours. The reaction mxture was cool ed and the sol vents were
removed Y@odyapar ation. Methanol /water (90110, 1 nl) V\B.Sl;l ¥ Sa
precipitate forned. The product was washed with water, dissolved in

met hyl ene chloride and evaporated to yield the amne (0.035 g, nass spec.
M+l = 378). WO 02/064594 101 Exanple 67: Preparation of 6-(2-fluorophenoxy)
2-1(3-furvinmeth methylpy “idol 2. 3-dl pyrl0&i din-7(8H)-one | anmno 5 A

m xture of sulfone 2 (0.05 g, 0.143 mmol), 3-furylnethylam ne (0.023 g,
0.23 mol) in 0.2 nL of chloroformwas heated to 65 C for 12 hours. The
reaction m xture was cool ed and the solvents were renoved via evaporation.
Met hanol /water (90110, 1 nl) was_added and a precjipitate forned. The
product was washed wiA Fitreof sulfoae | OS85 ign] mErel) mdRheashy and

evaporated t el 1 €n 2l 3 = a9 . Examle
68: Prepar at(ﬁ'éﬁnlg’f-g%?ﬁg?lhm o@%ﬁg)ﬁ(&@%@% %@aﬁgﬁ E@'I%15 Sgﬁnédn%t %00

pyri dof 2. 3- ghoy pbuF ik thet( &dledd €odm tthperftufetBheH2-3 MIA wésxatldedbwinosul f one 1
(0.33 g, 1 nmmol) and phenet hylam ne (0.380 ni, 3 mmlJ m,O.EMJTL of

1- met Wyl - 2- pyecimiaiefomad Thereknrs heasglvaats wene wmoved VIgEVEBIIANOLEREST hen cool ed
to roomtenp . t u nsi on was
stirred for r%%%’hfﬁs%dg& @%5#%%%?%@%‘2’%’?%“%?%%%%%?% tate
tEoroughl y %ﬂcﬁgmmabd @m@lﬁo&&ibcf!w(eehgutdoyéyagqﬁdgwmmﬁeyﬁwmé ami neh 20(
Thi s was suspended i n net hano 1-2 nl) .and hydr.qoc ric acid in ether (1M
2 L) was &eaeved. (Heicshylgretae s oggqa% @#@%ﬂﬁé&b@&?ﬁﬁ@%@%% provi ded
0.127 g of pg@&dé;;%s%a' megg%.%g@tz_ 430 Rfs aldrd precipiide fbffhea, 2118 - 213

O . Exanple e aration chl'oro henox -8-neth 1-2- 2-hen |
et hyi 1gm nolFiyaiiciglrihsgdvigy additiatiahetfi¢Bandalrging provided the free amine. This

solid was suspended in methanol (1-3 mL), hydrochloric acid in ether (1M, X’s)

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 -
Q.
N Ry 0 OJ\N jl\ R =
| P
szs/LN [s] F N I;l [s] F
CH; CH;

. 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). ‘ '




ci 25 WD 02/064594 102 PC 1°/02/010065 A mixture of sulfone 6 (0.365 g, 1
mol ) andwibgnRtiy! amine (0.4 nL, 3.3 mmol) in 0.4 ni ofp%%ﬁ§ﬁgﬁlﬁ%m5 |
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 acetatd085 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

provi de a r isife 75! BtbarbiRorioftmial 2008 Ibuh b B Pr eci pi tat e
formed. 10 Fillafliing b BRLAS M3 A9 Al HelAloneNd drying provi ded
the free amme—Th Soft d vgas suspended el nanol (1 3 m),

hydrochl ori ¢ acid in erfuf 's) was added 9 tion was
"stirred for 30 m nbRS™x ,J oa N,—W&S gAM/N;,J'\ dryi ng provided

0.321 g of the hydrochl oride salt (I\/assNQBEC ME1 = 311,0? MP=210-211C). 15
Exam |l e 70: Preparation of ethyl 4- 6- “274- dlfluoro henox -8-neth |- 7- 0xo-
7. 8-di hydr opyndoJ2 3-dl piyrimdin-2-yllamnol pi peridi ne-I-carboxylate 0--"

0)-N MQZS' -' N* ; nO Y%, -p -N - f -.-6 A m xture of sulfone

5)(1 05g, 2.72 mol) %mﬁﬁmfsuﬁmhé0ﬁ3gelwﬁ%%m@mua B (0. 33 L,

5. 44 1) i t w9 C for 17
mol ) iy gigalqs%azt}%é@ IhT. B Afidi Aok H&;“Fmeﬂﬁ?-zgﬁd)r{dh%oﬁé or

hours and then c oom fenperature. Wate was added and
t he suspensistitredwats] 19t 9C foe 2 boas andjtien céoled tcaxtonm'tempeh-atumasMamgmf(Z t he

prect Pl Lt e 110 QUL ol 0 U 120l of S S P S B BEGCS, e, (e
met hanol  ( 1-gshihg of i fRYGpioRd thefdughBGlith mRehBhO\gbII6wAA by d8Ahg prBsidadded.
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 @

\./l H

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). -
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followed by rinsing with ether and
.317 g of the hydrochloride salt (Mass s #2262, WP

WO 02/ 064594 103 Exanple 71. Preparation of

pyridof2,3-dlpyrimdin-7 $ -one CH 0 C J CH3 PCT/ EPQZ/ 0110b45
of sulfone 1 (0.33 g, 1 moliP4and 1-(3-am nopropyl)-

erazine (0.51 n., 3 mol) in 0.5 nmL 1-nethyl-2-pyrrolidi none was
110 C for 12 hours and then cooled to roomtenperature. Methanol

HRdRRE 20 dplebRaflsaTensili6ad. fildréteadyll 8imafvipyndd B3 Fi | tration
Plgplpkt at e thoroughly wt h met hanol followed by drying
Thi

was suspe d Q] (1-2 nl) and
c acid in thr(l 2 nL) wa
I on and ksl N d 0 183

on of the solid
Fori de salt (Mass
180. 24 182.2 0. Examle 7 CIE-%reparatlon of 6-
[3-(4- .15 neth | i razin-I- | ro 1 amno do 2
It tNHNNO M®2S Ni OJ
. 1.15 mmol) and aniline (0.4 mL,

2.
nox -8-neth I-2-
8 -one a 9 N ~
A mixture of sulfone 9 (0.4 g

4.3 mmol) in 0.4 mL I-methyl-2-pyrrolidinone was stirred at 110 °C for 12 hours

&3 .10, N.. CH3

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. This was
suspendéd in methanol (1-2 mL), hydrochidric acid in ether (1M, X’s) was added
and the reaction was stirred for 30 minutes. Isolation of the solid via 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-

ido[2.3- nndm-’? 8H)-one

o
TRy N SRy
X — A 2
MeO28" “n N o F NTONT T o E
CH; CH;

A mixture of 6-(4-fluorophenoxy)-8-methyl-2-(methylisulfonyl)
pyrido(2,3-d]pyrimidin-7(8H)-one (sec Example § replacing methyl 2- |
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,




A m xture of sulfone 6 (0.38 g, 1 nmmol) and 1-(3-am nopropyl

4- met hyl pyesAise (0.46 nal, 2.9 nmol) in 0.4 nL 1-nethyl 08P none
was 20 stirred at 80 C for 1 hour and then cooled to room tenperature.

Et her (2 nL) 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 ggsvas suspended i n 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
addition of ,et ' ion.
“this solid \%?a%? %c{télﬁgﬁblgé# éﬁf}%%ﬁﬁ%ﬁg\?ﬁ%&t n%a%h%?}ﬁ]]%Ed %%?%chl ori de
salt (Mass spme hyMbﬂ:lﬂoﬁdesaltl\(Massm Bl+]1-= 28]5MP€)242\BB.’1421®°@)594 104 A .1
Exam |l e 73: Preparation of 2-anilino-6- 4-fluorobenz 1 -8-neth 1 do 2 3-
dl nyri m di ngx#h8k)750P@paratomdié-(2.6-dahlsopiensey)-[(8-fiotoptin i and

~aniline (0.44 1;lpﬁm§) m 'rﬁidﬁ},- @.&aemet hyl - 2- pyrrolidi none was stirred
at 110 C for our n Coo to roomtenperatyre. Methanol (2 ni)

~ was added and the suspenS| S stl rred for 30 m nut es iltration and
~ washing of the preci p;q ughly wlt tlg x d by drying
provided the free g 52;5 q:,was ID'TU’Spe J_Ln, (1 2 m),
hydrochl oric acid 1'n et he 1M X's) was addedk e{‘hdlth% reactlon was
stirréd for 30 minutes. Isolatlon of the solid via fPltration, rinsi ng
- with ether and drying provided 0.167 g of the hydr ochl ori de sal t (Mass
spec. Mtl = 361, MP = 243.1- 246.3 O le 74. Pre aratlon of

6-(4-fl uor opheno y) QAfMIA e gf)ﬁdaﬁechymlpr@hpw)-émqthﬂ

th d t ]
R P o oRaRU PR S e AR D Py xample 12- Siep 4
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f 1 uor ophenoxyacetate with neth | uor ophenoxyacet at mitg - B, 0 35
g, 1 10mm) )dighlgrophenaxypesigie) - %égs(bmwé)m 4-Huerrem m?a)gs‘b 1- met hyl -
pyrrolidinope Was 654 i £hefty1- 24 nblifibnd Fal Qi #7190 b0F8r EPROEE 2h® T oo

then cooled to room temperature. Methanol (2 mL) was added and the suspension

=y

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,, CH;Cl/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 )aminol -8-

methyipyrido[2.3- imidin-7{8H)-one

N7 Ry = \ =
I o
MeQp8" “n ¥ o
CH, cn,

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




tenperature. Methanol (2 nL) was added and the suspension stlr for
30 m nut ¢gp ﬁ(?@ggglation and washing of the precipitate thog 1%§

met hanol 25 ?o | owed by drying provided-the crude product I C

purified by colum chromat ography (Si 2, CH2C12/ MeOH -- 95/5). The col um
fractions were conbined and concentrated under reduced pressure to provide
the free amne. This was suspended in d0byl acetate (1-2 nL) and
hydrochloric acid in ether (1M WO 02/064594 105 1.2 eq) was added.

| sol ation of the solid via filtration and drying provided 0.101 g of the
hydr ochl or i HRBIRRS foordemerafit. MhanoPGAnd) wadaidaGhd texanpl e 75:
Pre arati onqilo*lé%h?g( chl oro0 8-ne hyI pyri dolzlz% dl }py I mdin-7(8H)-one CE
5 henoxv)-2 sﬁa(péndid)mmaspiuwi fanBO mihutes. Hilttatiow and washing of the precipitate

6- (2, 6-dichloro noxy) - 8-

(met hyl sul f 8#FP a&$¥ 6% W%k‘ﬁﬁddﬂymﬁfmﬂﬁ? the SRIERIATLTHS . step A
- B, (repl agiRguspehdpd i gnémdah@l' Q%IEDXH &mbﬁcmmm@mw{a@)w

di chl orophenoxya%gt at elil . gp ?&g 4-fluoroaniline (0.284 nmL, 3
‘mmol ) 3 n 0. Bdddd andmre;cu@\pgsrmaddpnbh@umlmnpf e salid yirofilga il 12 hours

and then cogled t omt eratur sand the
suspensi on V&8s &?&r‘?@ Egmov 3&9\5@3%‘??%%‘%%8*%%% of the
precipitat eS%g&omqgﬁg'yg MPHMBEQISQHQ) foll owed by drying provided the crude
product whi ch was purlfled 15 by col um chromat ography (Si 2, CH2C12/ MeCH

-- 95/5). T L F2-ViRL@- wﬁ 1.gnder
reduced pre'@ﬁm?l Ielwn it @%‘;\,@r&ﬁg -&%(%nlﬁg?‘?dggﬁl@ll) 'S was suspenc%a—l'n et hyl

acetate (1- #l e He ra.rn ether (1M 1.2 eq) was added.

| sol ati on of the soli ation a ngx~" PYo d .131 g of the
hydr ochl ori de sal fiecf Ea & Cs 1—480, g)@q, o
10 : CH,
A mixture of sulfone 1 (0.331 g, 1 mmol) and 2-(4-
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: Pre aration of 6- -chloro henoxy)-2-({ {4-[2-(diethvlamino
" ethoxylphenyl }amino)-8-methvlpyrido[2.3- imidin-7(8 H)-one

SN0 — T 0L ol

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-




20 249.1 C). Examle 76: Pre aration of

6- L4zf | uogehs rbé )- 2-f (4-fluo.rophenyl)aninol -8- nethyl py@}%‘ﬂ%ﬁ%&qf’pyrl
m din~H-on 25 A mixture of sulfone- 9 (0.36 g, 1 nmol) and 4-fluoroaniline

(0.8 nil.,, 7.2 mol) in 0.4 nL 1-nmethyl-2-pyrrolidinone 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 sulfmye 1 (0.331 g, 1 mml) and 2-(4-

am nophenyl )ethanol (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 room tenperature.

Vet hanol (2o boiiilontAe3gfies xath 0or SYRASOTAOMEHRBIBA G i 1O 30 m nut es.

“Filtration § preci pitate thorough w t h nmet hanol
fol | owed byteﬁhigetdll@'e Ipﬁeﬂmmﬂémhtelt(ﬁéi flemlawat added af[ctlutl'x;‘ smepensienpeasded i n

h I (1-2 , _hyd h d dded d
The react | o058 FrRgey Bitraipr A tstine of dirpm B S el R R i e
filtration %g{ﬂﬁgﬁ& b@rcf?%ﬁ gdotbvitichde frudd pxroﬁﬁct%la'y@h@ﬁtﬁlﬁ@éd&e salt (Mass

spec. Mtl= Preparation of 6- | oro henox -2- 4- 2-
di et hsl mmnoolumhtchmdmogrhplairfsr(bz %%Me@HMﬂSBThc pplymn fracgonpne a Et.. Et

hours and then c room t enpperatu Vet hano s added and
t he suspen%’P’(’?rFOﬂg’é %ﬁ"ﬁtc@‘&f:ef‘g?te ndgr ?f{uggd Pfﬁﬁ“{?‘;gtl:ffé‘ﬁdgh# shing of the
preci pi tat emﬂrﬁ%ﬁ%%!u%bﬂ&dﬁﬁh{m&ﬁbl (fIOiﬂngy\@@thmldaﬂi iprether ¢id, t he crude
product. This was suspend in methanol (1-2 nmL), hydrochloric acid in
ether (1M X ®))wasadded and the reaction was stirred for 30 nunutes. Evaporation of the
organics, followed by addition of ether/methanol (1-2 mL) yielded a precipitate.
10 * Isolation of this solid via filtration and drying provided 0.16 g of the

hydrochloride salt (Mass spec. M+1 = 494, MP = 255.5 - 261.4 °C).

Example 79: Preparatlon of 2- { 4*[2-(dlethvlammo Yethoxylphenyl } 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).




added and the reaction was stirred for 1 hour. I|solation of ,;?Ele %%Ioiog vi a
filtratio lasi,Nng Wi th ether and drying provided 0.207

hydr ochl oﬁ%gﬂdgé t4 (Mass spec. M+l = 379, MP = 246-- 250 ) lngﬁamlqﬁe 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 mmol) and 4-(2-

di et hyl am noet hoxy) aniline (0.8 g, 3.81080l) 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

R
provi ded thémfli"} -8 IVRW%%&'?C%QMYQI %ini)ﬁf(uJ &5 5 col unn chr omat ogr aphy

(Si 02, CH2C12/ MeOH - 95/ é). The jcol um fractions were cofbined and
re m%

concentrated under red m e to proi m ine. This was
suspended i n met hamado 2 N ,~Aydrochlori N (M X' 's) was
added and the reaction was<stirred for 30 migutles. Buaporation of the

organics, followed by addition of ether/nmethanol (1-2 nlL) yielded a
precipitate. 10 Isolation of this solid via filtration and dryi ng provided

0.16 % of the hydrocm@gtgl% o?g'@?or%l\@@%ss%?féltﬁ aoﬁ’ é_%ﬂ.n%éﬁma 25515 - 261.4

C. EXamle 79: Pre aration o m’ho et en 1 am no

-6- 4- f1 uo(Tes @943 mendEintly] R dfdometh§t-ipyiolidindne was Bédtedes0 W n. ~vo |
Y MO2SN N O .191 F Et cH3
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 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
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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




15 A mi xture of 6-(4-fluorophenoxy)-8-nethyl -2- (rret hyl sul f onyl)

pyri do[ 2, Rodlzmyidonzi di n- 7(8H) -one (see Exanple 8 - Step Ap 12 ngﬁﬁ%’oé 1
mol ) and 4-(2-di et hyl ar ni noet hoxy) aniline (0 625 g, 3 nm) i

1-nmet hyl - 2- pyrrolidinone was stirred at 110 C for 12 hours and then cool ed
" to room 20 tenperature. Methanol (2 nL) was added and the suspensi on was
stirred for 30 mnutes. Filtration andOflashing of the precipitate

t horoughly with nmethanol followed by drying provided the free amne. This
was suspended in ethyl acet ate (1 2 m), hydrochloric aC|d in ether (1M
1.2 eq) WasgERfHls 3 . 56 | sol ation
of the sol i gh-¥hid , . ry| ng provi ded 0.085 g of t he

hydr ochl ori'de sa ASS spec. Mrl 478, MP = 245.2 - 246.1C). WO

- 02/ 064594 108 P EuPQ2/ 01106 Exanpl eSQ Preparation of 6- 2-fluoro henox -2-
3-h drox din-2- Yl)aagepa! Piapatdionpyf viftletaphanodypgdetonirdiler- 7( 8H) -one 5 A

m xture of sulfone 2 (0.05 g, 0.143 mol ), 2-am n\(,)\rg%ridi n-3-ol (0.047 g,
0.43 mml) in 0.1 nL of 1-nethyl-2-pyrrolidinone eated to 80 C for 3
hours. The reaction m xt yra w83 cool ed, net hanol / yat (90110, 1 L) was
added and a precipitate d. The produwet was ed with water,

di ssolved in nethylene“chforide, filtered thr drying agent (MgSO™M)
and e@aporat ed to 10 yield the am ne (0.040 g, mass spec. M+l 380).

Exanpl e 81: Preparation of 6-(2-fl uorophenoxy) 8- net hyl - 2-[ 5- rret hyl pyri di n-
2-yl)am no] pyridof 2. 3-dl p"yrimdin- 7(8I—?}g{one IN MO2S9-N-rO " N -N- -N
it -0 cH3' cHdodeactieniriledRdé imdn 29mmoliwasadded todi syspengion©f 4hy dr ochl ori de

salt (0 O%cophindis TR 2 ot alh k0S5 813" iR if IRL EFBRAR! Ur e Was

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




bari um hydr oxi de nonohydrate (0.16 g, 0.86 mml). This was allowed to stir
for 1 houwo objokdsesr ed and evaporated under reduced pressurgé{-ﬁﬂ?ﬁ@ﬁ&oé (0. 05
g, 0.143 nmmol) in | nL of chloroformwas added to the residue, the
reaction was brought 20 to 65 C and stirred for 24 hours. The m xture was
cool ed and the solvents were renoved via evaporation. Methanol/water
(90/10, 1 nmL) was added and a precipital® fornmed. The product was washed

wi th nmet hanol /water, dissolved in nethylene chloride and evaporated to
yield the anmine (0.034 g, mass spec. M+l = 378). 25 WD 02/064594 109 12
August  2005¢colRed chidiiats sfoz 'Nt[é@H?@Hz(ﬁE %Oﬂ(ﬁtb'%ﬁ)@ffo?dm%l‘% ddfhio -6-

4-fluoro henox do 2 3- pyrimdin-7-amne: Step A Prepara ion of 4

f 1 uor ophenotg persiciimass spes: Maili 3 3 AR =d#62r-10320Q). 14 i, 29 mmol) was

o, '35 mmoi) i n’ T RECeRensgE e HREARNE Bfhupe: e SrmcipoliR 5’8@3?4%0% hours

then the msulfene) wmsmcminemlma@ldbﬁrﬁédwxhrp@mresamﬂp@ﬁdsaﬁt ed with ethyl

acet at e- hexane 1 1, 150, n_ organi c_sol ution was conbi ned and
~ washed witHF whete Ri an mbﬁ@lh)@m@ﬂ Furtheralkylgiemg peylatign, sol vent was
renoved un f 5 Step B.
 Preparat o%%f'ﬁ@%énzﬂ‘f{cﬁﬁ‘?%iﬂ?’g@%'&‘?ﬁcdt*’é?lgsaa#aﬂo@ds b ot g8 Hingrd
pyri m di n- Rimid aréas“dd‘ﬁbﬁbdﬂlﬁﬂﬁﬁsmhﬂmﬂl(bﬂthd:ﬁw(eﬁﬁﬁpar ed in Step A 1.83 g,

12 mol ), the am no- 20 pyrimdine al dehyde (2.48 g,10 nmol) and K2CO3 (7.0
g, 50 mmol) in 30 nL of dinethylformam de was heated in an oil bath at 120

C for 4 hours. w‘g(gyrq;re 18799)}@?24%)‘&1}59915%%59 .%%19@55 extracted

W th ethyl acetate
pyridof2,3-d ]pynmzdm—?( 8H)-one
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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




The organi c solution was conbi ned and washed with water (120 ni, 3X), dried
(brine, Mygecag filtered through a short colum filled pdfiRbgssl & The

sol vent 25 was renoved 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. Ml
= 379, MP = 186.2 -192.2C). D splacenentibf the benzylthio group (or the
correspondi ng sul foxide or - sulfone) with an amine R NH2 as descri bed
earlier provides conpounds of 5 Fornmula Il where R& and R9 are both

hydrogen. F%&Bé@ﬂa&fﬁg@%&&e. ?gé’ Eél*dc@ﬂ fracﬁbﬂsf»glﬁﬁ l-BhdeAftatc @S0 | Ve

“am nation etc. provi conpounds of Fornula 11 where R8 and RO are as
descri bed i @5tTaef Samino-2-bdnzyisopyminsdine Grmetiaroips @ Wiste soidepar at i on of

g'yfizaﬁigi, 3 it LSPB&%Q{%X isipr _‘8cri§2_ z@%ﬁ@{#—%@%@ﬁi@dme@ﬂ?&ﬂo&yﬁ Mn02 Ph Ph
Step A Pre%ﬁ%ﬁfeh%ﬁo@iﬂ'ﬁ%"dmb?mﬁ Tk EbARY WasirsliBe whthbarita¢dal dehyde To a’

| M solution o I thium al um num hydride (185 ni, 185 mmol) in diethyl

et her Svas aduimganessokide powderf(82 ghnTheoregctionmuixivre wap giifred trddheurscar boxyl at e

(46 g, 159 |y, 1 00 i of dry.tetr dr of ] a period
of 1.5 -hourg%tf}lﬁr%tﬁ‘ﬂﬁ‘e%é’é‘é??ﬁ%%%‘f%ﬁ“ Séa‘{sﬁa‘geﬂdl%sgh#ﬁg%[janbi ent 20
t enper at ur e wafhth doliRidnGB BbefeBPRie tHloRdSandahethendl AMbk ebinpingd fractivneg with 7
m.. of water, 7 nL of 2 M sodium hydroxi de solution, followed by 14 niL of

wat er.  The wesseineemigtes tormyrsd onoldaminior2-benzylthienyrimadineSr er resi due was
Was hed wit hcarboxa}dchyde as a white solid.

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;
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WO 021064594 111 P&ORA &605 2x300 nmL of ethyl acetate. The col ['ected

fracti ongv(%@r &ihqncentrate ed to give 45.7g of PCT/EP02/01106

4- am no- Tthl opyriniidi ne-5-nmethanol as a white solid. A suspension
of 4-am no- 2- benzyl t hi opyrirni di ne-5-nmet hanol (45.7 g) obtained above in
800 nL of nethylene chloride was treated with activated nanganese oxi de
powder (87 g). The reaction m xture wagi®tirred 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 were concentrated to give 25 g of F

4- am no- 2- benzyl t hi opyrd n}] di ne-5- car boxal dghy &, ite solid. 10 Step
B: Preparationy | uor ophegoxy) Ng\

(benzyl t hi o) pyli “d mi di n- 7(8H~ e of 4

Fam no- 2- ben®yl tthi oﬂyrl"f‘ﬁedl nef5- car boxal dehyale (19 g, 80 rrunolL) and

met hyl 2, 4-di fl uarqphenoxyacetate (25.6 g, 119 mundljoin NWP (50 15 nL) was
added pot assi um &9?"8 ﬁ' Ste (16.5 g, 119 mmol). Thy.nixture was heated at
80-90 C for two days and cooled to roomtenperature. It was added to ice-
water (1000 g) and stirred for ihour. The solids were filtered, washed with
water and ether, and dried to give 27 g of the sulfide (Mass spec. Mrl =

398, WP = 240 - 384 dlurichdf Biubine B (prépeppbinaiinilsy fashign esedascTied; - 3 6 2

4-di fl uoro- henox -2- tetrah dro- n-4 % -urea

25 Step A 1ﬁ’emaplat8i2b(0 32 2119 mol}g\mﬁyml,y (latnsré\ykg Mpﬁgﬂpoﬂl % erﬁccy) 0y - 2_
T o " ohperitire Wal Zadtathd soiahith fydtidk (6b%; B/0a%, 1. o%nﬁdes@).lshe 20BN

| 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:

. ){I\j[ﬁ . Of\,E @

SG, N
A

HN O

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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Amine Ille HN PCT/EPO2/ 01106 To a solution of the am ne Me %prug‘f)'satregl in

simlar f‘ga% e described in exanple 82) (0.32 g, 1.0pomePo2/610065 Nl of
1- net hyl - -py/?r() I dinone at room5 tenperature was added t he sodi um hydri de
(60% 0.04 g, 1.0 nmol). 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 m nutes. The darld3 brown sol ution was then stirred
for two nore hours and poured into 50 nL of 1M HCO and extracted with
ethyl acetate (2X, 50 nL). The conbi ned ethyl acetate 10 sol uti on was
washed wi t h_g r( R g IrdiGre fOEEHYurs afywpor at i on of
.sol vent and® Eﬁ‘ﬁ-ﬁ? F’é’g@eo\znéso&%?oduc?rﬁtﬁ%m _chr omat ograg%ly .WMth silica
gel el uti ng[f,dﬂréd]nﬂd)%%taljuéouaa}hﬁm. The afizatit selavien Wan e XAt Wy g of

K

desired sulfide. 15 Step B: Preparati 3 = ~PrenPodve. 4-di fl uor o-
- pth?xy)-E-lﬂﬁﬁhEl:W&Wﬁﬁ aa&%ﬂg‘i%%‘} 9611?%{?3%?@{t ﬁvrega: ;gN rer) To a
sol ution . sayn di chl or onet hane was
added t he %gzl&tﬁ#g]%gpe?%tg@%?g&aci d (77%)max, 0.19 g, 0.88 mMmmol) at 12

Augusts 2005 WO 021064594 113 PCTI EP02101 106 5C. The m xture was then

stirred at roomtenperaturg for ;15 hours and. v 5#_;)_ 24.difdP0-10% aqueous
NaHSO3. The organi ¢ sol utigﬁp%ﬁ?ﬂféﬁtl%oﬁgrgnwt ?%g/o aqueous NaHCO3 and
dried (bri n%%ﬁ%@ssréﬁap&b%m RbnifoPpyeds[ 200 pyrioudme-ylwtea he sul f one

(mass spec . 'Step” C. Preparation of
| -tent-Butyl-3-16-(2, 4-di fl uoro- phenoxy)-2-(tetrahydro-pyran-4-yl am no)

pyrido(2,3-d]Pylimdin-7-yL]-urea: 10 E
S ‘ U
Nlmﬁ . ,&;):Nj\};
50, H HN /l:o
HN/% (lj gK
>N o
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+l =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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HN HN O A solution of the sulfone (0.17 g, 0.4 mmol) and 4-am no-

tetrahydropyran (0.24 g, 2.3 mmol) in 2 nL of 1-nethyl-2- Lehiigone was
heat ed td’VQO’@‘O?*S;‘ 3 hours. The reactiion mxture was cool gg?&ggid?éd into
water and extracted with ethyl acetate (2X, 50 nlL). The organic solution
was washed 15 with water (5X, 50 nlL) and dried (brine, MgSO4). Evaporation
of the solvent under reduced pressure gpd purified via colum

chromat ography (Si 02, CH2Cl 2/ethyl acetate - 50/50) yielded 0.123 g of the
desired product (Mass spec. MFl = 473, M? = 195 - 201C). 20 Exanpl e 85:
Pre ration of N4642 4-Difluoro- henox -2- tetrah dro- an- !'amno - p, 'doh

T2, 3-dl pyrimdin-7- il-nmethanesul fonam de Step A: Preparation of

N-j 6-(2,4-Difluoro phenoxy}-2- 25 net hyl sul fanyl E

pyrido[ 2, 3-d] pyri nudi n-J-yli] - met hanesul f onam.ge A QU 2005 WO 02/ 064594
114 PCT/ EPO2/ ~St ' N # N g W To a
suspensi on qf ;lhe, ' I repared iR ™Y as described in
exanpl e 82) 0?@.32 g,N 1. ¥ zrmol ) in 10 nL 01‘S di chl or oggidpane at 5C was added

5 the t imethylal gpijemem reagent (2Min Tol uene, 0.5 Y 1.0 mml)
dropwi se. The dark solution was stirred for 30 m nutes at al L ent
t enper at ur eTo aMajpeasiens of the aminediiley(greparsd (0 sizyler fashipn @s GhA0) added and

and adddi t | osemRe 80r0 e Ramgelis RTEL o fgbropiAfe A SRe e B Ey B THe
conpl %t on ﬁlfe uﬁﬁ@&&iaﬁ’ﬂﬂnﬁr&x@ig%‘nt @M in Toluene, 0.5 mL, 1.0 mmol) dropwise.
| 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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10 3.6 equivalents of the anhydri de was added and after 5 hou}J Ul'So 0(rlsefl ux,

the reaction m xture was poured into aqueous |IMHO (50
ext ract edWO/REHESEL hyl. acetate (2X, 50 nl). The sol vent m”?kg@llﬁ'gzéw?%“ ne,
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. Mtl= i'}gQ). Step B N 6- 2 4-Difluoro-
“henox -2- tetrah dro- ran-4- lamino - dé 3-d rimdin-7- 1

-met hanesul fonam de 20 N. { To a solution of the sul fonam de-sulfide (0164
g, 0.4 mol) in 20 nL of dichloronethane was added the

et a- chl or opgheRash tniR@ieweDstired, at Bxodn rempeyaturg Ford AR FEH¥IWD 02/ 064594

115 PCTI EP02/ 01106 The reacti L xture st rads r oasiRmerature for
15 hours andvaﬁhsdwﬁhéﬂ@&%?ﬁolqg% Wﬁ%@kﬁédﬁﬁﬂ ed (brine and

 MySAH4). (Note: .d ' fjve). Tk fsolvent washveporaGdsi t i ve) .
we SZ)| vfant Wik ‘“39‘9%%1?%?2’3& thaiche WblbRensive) . :

under reduced pressyre anq th'g .

sul f onani de-fidbf @aecet Grebsummhyl thin sulfonamidecsuifone (A AR bﬁ‘%ﬁ AN s g, ) in
1.0 nL of I-nmethyl-2-pyrrolidinan heat:exd i dhAE v Rhedtdd bour s af ter
whi ch She sdewandropyErddan%p 5 2@‘&1&?'%‘?@& v cuuhm and the conpound was
purified vi ﬁo‘b"c‘a%ﬂzﬁ% DU Ve bSHvER was EriotAaMaaier highVE8YUm pr ovi di ng
90 ng of desiTed product (Mass spec. MrH = 452, I\/E =.199 - 204C). 10 Exam
le 86: Pre amdithocompoud waspudfied wiercolmaneeomaiogsRhy iy or o-1 2- dimeth 1
ral anmino -8-neth 1 -d 3-d i din-7 84c dt (Mpas$ @pdch®f+EbapPOUNd

obt ai ned i n CHLIEMEN = %)(Rrpgéh CBsd(;In"ng%SBg?pfér?gntet hyl ene  chlori de (5

m) at -78 C;‘%Wg(jggl_@ﬁ&'b)(Al drich, 0.14 nlL). The reaction

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 - }97.2 °C).
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m xture was slowy warned up to roomtenperature. It was pal’tl?l oned

- between nethylene chloride and water. The organic | ayer @g@ﬂ.@g@ﬁ@g ed and
washed wiwip 02@etsas 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 treatnment with IMHC in ether to g R03310297-001 (Mass spec. Mtl =
393, MP =196 - 197.2 C). 12 August 200 02/ 064594 116 PCTI EPO2/ 01106
Exam |l e 87: Pre aration of 642 4-Difluoro- henox -2- 1S -2-h drox -12 ropvl

an no -8_—iso KO |

: do : 3 =»:\ nt] d n ' ' enoxxﬁ AirHERAYEbk 91 20f

phenyl net hanesu fonyl 1 J doj 7 oI . ____@I_ﬂag‘l_gabove sul fide
(2.2 g, imethyl 2! g, nmmol ), and DMF (5 M)
were stirred at room2 |odopropane (0 58 m_ 5. 8 mmol) in dry 10

t enperature overni ght. Aqueous work Ksbprdpyl-2-t was

gl ;so[r\éed in ;I'HE (SOSMP)A dﬁ@@’ﬂ@%@ggﬁirgg %eﬁ{"?g%f Hﬁt‘\b/vatp}ér é5ot mL) gt
e m_xt ur e _was | I Rin-g@met enperature and stirre

for aduiti oemimelighsse O'R’Zue do X3P,

_ up gave the crude sulfon 15 Step B:
- Preparation of 6-(2,4-Difluoro phenoxy) 2-1[ (1 S) 2- hydroxy-| .
, 2-di met hyl propyl |l am no f -f8sisoproPyl Pyrido j2,3-d | AT - one 0O
Ph 3g 20 The above sul fon%@.g, 2) 851 ol ) , 9
(3S) - 3- ami no- 2- nef n-2 hycﬂ;g_h'n ride ﬁns‘& mmol ) and
triethylam ne 1,&{L/ n opropyl alc i) (10 rrL) uxed for 10
hours. Aqueoers \Ror K pNga e the crude product. After columm chromatography
(silica gel, 35%-45% Et OAc / hexanes) the pure product (0.386 g) was

obtained. It was converted to its hydrochl ori | ol), and
' The above sulfide (2.2 g, 5.5mmol), potassium L A8 281688, 6 fiftmol)

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
mperature and stirred for additional 5

" _mixture was then slowly warmed to room t€

n

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

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




_12ﬁ\u?ust 2005
12 August 2005 WD 02/ 064594 117 PCTI EPO2101106 treatment wit M HCL(in

ether) and recrystallized fromisopropyl alcohol to gavepffgphdztid- 001
(0.29 g) wobsssispec. Mkl = 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-rnet hyl am no-ni cotinic acid gwhyl ester C COREt N ~ CO2Et McNH2
-* CL 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

mL) in acetonitrile (50 nL) then roomte ra L oyl ARBAG to The mi xture
was concent frédte@newith 4 1(1&@@&&).@%%%&8@%?‘%&{@9%@&@3 washed with brine

(2X), dried and [ S ; thee, desi £ad9 MBau0 (2021%)g; WP = 61.4
- 63.1 0. &@@@%ﬁﬁ&%ﬁo@ zgér)g? fggQM%fs Sg- Chl or o- 4- net hyl am no pyri di ne-3
carbal dehyde N CO2Et 1) LAHCI NHWe 2) Mi02 a Step b: To the above ester

(7.133.2 mg;&piengsTH%ﬁ(;;aggﬁoggf%—(\ﬁfif-dlstjlu%%ﬁﬁeﬁg)%-q;-mgt’hyl—Z-(tetrahydro-

5 2H-pyran—4-ylanﬁno)pyﬁdo[2,3-d]pyﬁdin—7(8H)-one

Step A: Preparation of 6-Chloro-4-methylamino-nicotinic acid

N7 X CO,Et MoNH2 N CO,Et
| - | " ~NHMe
C ZCl cl .

ethyl ester

irred
10 4 6-dichloro-3-nicotinic acid ethyl ester (Specs, 7.37 &, 33.5 mmol) was stx:'re )
with aqueous methyl amine (40%, 14.5 mL) in acetonitrile (50 mL) at 0-5 C an

i d
then room temperature for 6 hours. The mixture was concentrated and adde

EtOAc. The organic layer was washed with brine (2X), dried and evaporated to

0,
give the desired product (712 ; MP =614 - 63.1 °C).

15 | 3
Step B: Preparation of 6—Chloro-4-methylammo-pyndme-j’—

carbaldehyde
N7 XX COEt  {)LAH | /NO,:CHO
Ct/O:NHMe 2) MnO2 cl # NrMe
Step b: To the above ester (7.1 g, 33.2 mmol) in THF (100 mL}) was slowly added
20 LAH (1.0 M in THF, 70 mL) at _78 °C and stirred for 3 hours. The temperature
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

was warmed to room temperature. Water (50 mL) and EtOAc (500 mL) were

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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20 LAH (1.0 Min THF, 70 nL) at -78 C and stirred for 3 hours.gT%e

tenperature was slowy raised to -10 C and TLC i ndi cat ed pihraipoiuacest er
was consU\WWeP2/06480H 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 produgig was further purified by colum
chromat ography (silica gel, 40 12 August 2005 WD 02/ 064594 118

PCT[ EPO2/ 01106 75% Et OAc/ hexanes and then 5% McOHI CH2C12) to give 3.3 g of

solids (Mass spec. Mr1=173. = .3 d Besclde W@ks obt ai ned
(3.2 g)(vvas 7504 %%WWW%“%%?%?&%%&??&SB scﬂPgsri de (8030 n) at
room tenper%mlp; 1?@ 1w ses.ghaegieXCore was filtered through a pad of
celite and washed w th EtOAc. The filtrate alsfégc nt&gﬁ@%&o give the

a:c geg?e (2 éﬁleglcé?ﬂﬂ Gft:itﬂﬁei(&Zhgl)M@ SG)TT.edS*tl@\EMg.%&S - LY i 0. 2 o
of 7- Chl oro- 3-( 2, 4- ro NOXy) - 2 elmixhia tedi n- 2- one
10 The al de@gﬁldﬁtgg(gllﬁﬁfgagﬁgwgm ﬁé,%méﬁfgmésghgat'ed with nmethyl 2, 4-difl uoro-

phenoxyacet gfn%uéﬁa a&bf@ﬁ%ﬁ@ﬁ&hh@%tﬁ&@ﬂnaﬂﬁﬁmﬂ?‘@%QQ‘FONW“(% m.) at 70
C for two days: EtQAc (200nlL) was add go Sd washed with brine (3x), dried

and 15 concgiﬁermeatﬁeh!ﬂedﬂxﬁe%,ﬂ%B:Jﬂtaresg oddict - Tituration with hexanes gave
3.07 g of white solids (Mass spec. M+l = 323, MP = 168 - 170.5 C. Step D

Preparation of 6-(2,4-difluorophenoxy)-8-nethyl - Z:é(tyet rahydrg- 2H
pyran-4-yl ami no) pyri dgfeh @: Bt wFdtidiniof T{CHkyrooh&l, dndifgrorie {ict obt ai ned
above (2.06 g, 6.4 mmol) was heated with 4-am no- tetrahydropyran (3.4 g,
33.6nrnol ) aterkPol H-[Lenaphthyridined-@% days, The ni xture

F
d 0—2 >——F
NT TR CHO N7 =R R
)O: + © Fe—— | P
g NF TNHMe /L cl N0
MeO o] Me
10
The aldehyde obtained above (1.8 g) was heated with methyl 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 N <>
N7 = 2 t
| —— -
y - HN N0
ct N0 1
. Me
0

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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1 2 August 2005 WD 02/ 064594 PCTf EPO2/ 01106 119 was cool ed to room

tenperature and stirred with EtQAc (200 M.) and brine (50 /1%90201-59@

organi ¢ | @xedoemes separ ated, dried, and concentrated. The F&itde product

obt ai ned was purified by columm chronmat ography (40 - 60% Et QAc/ 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 ethg{)9 The sol vents were renoved and
the resulting solids were recrystal iz 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- 24d|f|leI’O- henox - h pyEan
| amino - $H- da 3013 tb roBirctemperanme ai giyrea With ‘égobdﬂéf ht¥rfte (30

8- Ami no- 2- benzyl sul fanyl - 6-(2, 4-di f | rahilYThe crude product

pyri dof 2, 3- mmyﬁhwwanwiax@ﬁé’asi@aﬁ%"'&;%%? ?'?'laon)(?e%ll the sul fide (ssee Exanpl e

83 for pr epar at i n‘%, énﬂg?ygo}ﬁﬁm’ﬂﬂramatb BraphfF (4012606 Et@ACODaFYC st i rri ng

was added 60% one port| Q hey 1, i xture was
stirred at OGg4 abfﬁﬁldmmymedismivemn (8%5 ‘rﬁﬂélﬂﬁg?oxyl ani ne

(Tet. Let., vol: 23, .. 37,. 3835 g, aﬂ‘iea};ulmag added in
one pokti on. WﬂiﬂéﬂDJaBBW%GE‘“rﬁ t %Ohve}l%%g%(r?&%% becagrre veaI\% i ck and

difficult to stir, TL iistiremi eltohdlad 18 ¢ obWhitOCIAs BHo5 WO
02/ 064594 12?9198FF]EE %%P%é@{rﬁlglgba???ng NH sul fi de was consuned. Added
ethyl acet at gef 8801E)3882-MP £ 28Tht33 9%t he reaction, partitioned and
separated the |ayers. The ethyl acetate at |ayer was further washed with
wat er (4X200rnL) and then finally washed brine (1X200rrL5 The odl%z_anl c |l ayer

was dried OVEl 0865 4B Satchalf 8. Afnido- & 2d-difluoro- henox
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 Qs
o) o]
X @ e
(e @

F.
SOQbL
|
S/‘\-N/ N~ 0 F
N

To a solution of the sulfide (see Example 83 for

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

preparation) (2.67g, 6. 72mmol)

mixture became very thick




and concentrated. Punped under high vacuumto give the hydr‘%f‘lugg)stszgp?i de as
a dark tan powder (2.683g, (MH)}= 413, mp.=179. 3. 182. 3;%:.1“%5,@11&;

Prepar at i @@ 09k Bo M No- 6- (2, 4-di fl uoro- phenoxy)-2- ne: o (terrahydro
pyran- ~-ylamno)-8H pyrida(2,3-djpriffl W10 N To the sulfide (820m O,
1.99znnol ) and Ma m not et rahydropyran (500ng, 2.5 eq) was added NWP
(0.8nL) and the resulting m xture was hgﬁed with stirring at 150C for 24
hours. By TLC, the starting hydrazido s i de was consuned. 15 Ethyl
acetate (175nL) and water (50nmL) were added and the |ayers were

partitioned and then separated. The aqueous | ayer

Wih ethy gcetats NAOORN vaorhmedoniibed e papiL AR ek T 80 o
rD

washed wit h ™ 200nL). Finally,, the i ayRé acetatthed with
‘brine (1X15@30ml pocthe muqm@a@pﬁwd é@espg%rgt%ﬁqma%ﬂs ethgb

ayer “was dried ovef nmagnesium

I i b N memar 2 i

I n Layer Chromat ograph ' Yéd h 6%
met hanol in q(}lrn(érﬁgﬁwym G garic 1ayhewﬂ$@'@dﬂﬁeﬁ@%ﬂ&é&%g@%‘%’gﬁtepomer
(44ng). The Tree am ne was taken up.in glinﬁgj)g{\gr{ﬁéﬂﬁﬁ&iddﬁﬂﬁyleamﬁ then 1M
HCl i ngdi et hyald cehbentrafedl. fﬂmPFdEP@ég')‘qug add&d wth stirring. Stirred for

5 minutes and then th n 48804 9 172.3A18R13%C)2005 WO 02/ 064591 121
PCTI EPOZlOllWW&éZ%&%%’WeSZure at 9SOC. Dried under high vacuum at

56C for 24 hours to give the desired product (43ng, (MtH){-390) as a tan

powder. Examle 90: Pre aration of 6-(2. 45 D) i L Wb Qe di @@@)gvkeﬁei}s)é’-ro
"~ ]anmi 0-2 tetrahvdro- n- &tep] &t dGeRNRH §f3§§dr{1%jigg?’7-oﬁe Step A:

| Preparation 8:‘3”3];)%?2% )l' Su f %,Lc;)%g_gyﬁddjjzﬂﬂpyﬁmﬁi&ﬁm(ﬂ -

E
° AN o F
©/\SJI\N/|? o) F o (lj

" 0

To the sulfide (820mg, 1.99mmol) and 4-aminotetrahydropyran (500mg, 2.5 eq)

10

i gt
was added NMP (0.8mL) and the resulting mixture was heated with stimng a
150°C for 24 hours. By TLC, the starting hydrazido sulfide was consumed.

| 15 Ethyl acetate (175mL) and water (50mL) were added and the layers were

ith
partitioned and then separated. The aqueous layer was further extracted wi

ith
'cthyl acetate (100mL) and the combined ethyl acetate layers Were washed wi

ith bri 50mL
water (2X200mL.). Finally, the organic layer was washed with brine (1X1 )

i d
and then the ethyl acetate layer was dried over magnesium sulfate, filtered an

i i tive
20 concentrated to give 882 mg of the crude product. Purificauon by Prepara

Thin Layer Chromatography eluting with 6% methanol in dichloromethane gave

1 up in
the free amine as a dark tan powder (44mg). The free amine was taken up

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
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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 (300ng, 0.73mmoDl) in net hagglrmgggmaﬁ (16nm)
was addedygGeihesass (0. 16rnL) fol l owed by sodi um cyanoborohydride (55ng,
1.2eq). The resulting m xture was stirred at roomtenperature for 24 15
hours. The next day the reaction m xture was poured in to saturated sodi um
bi carbonate (1 0Om.) and then extracted wth ethyl acetate (2Xi 000. The

et hyl acetate extracts were washed wit ik ine (1X50nL) and then dried over
magnesium sul fate, filtered and concentrated to a ve 323ng. of crude

product. Purification by Preparative Thin Layer Chronat ggr?%g{\%&el uting
wi th 30% et hé& &f%’l"%d"’ %sgr%%%?ﬂr{édhﬂnmghgmﬂtﬁé%@ T pound
(64ng, 55} YBACAKHHE 5 02/ 064594 122 5 PCTI EP%e(t')llOG Step B:
Preparati on,g - 2 RaREddptbina y43ne,(MAHF UGS 8 PHRENOXY) -

8- 1 sopropyl anT no- 8H pyri do[ 2, 3-d] pynm di n-7-one To the N-isopropyl

hydrazi do sulfide (64M O0.141mol) in THE (1') at OC with stirring was
added a sol yti on qj ) NE o fidrs 818 (2.4-THfladrd-phengx e 8-[sOpREPYIaAMINA-co - ¢t he

addi ti on was=EeHpte T ) i dfeed dropwi se fromO0C
t 0 r oo t enpRiAk e poMmarviainine ) Pk-PHAGY ey e 1€ on was were added and
- then O conplete by TLC. Ethyl acetate (75nL) and water (25nL) partitioned

and separated the | ayers. Washed further with water ( 5ni finally
washed with brine (1Xgpi). p@ﬁ,@,@mamzesmybulfmls66244%%6‘\’/8%1”‘%99"”)

8-isopropylamino-8H -pyrido[2,3-d Ipyrimidin-7-one:

F
F
)
RO 9 @
N7 YT TR acetone )l\/ F
/L/ F s7 N7 TN 70
Y N l’;l O !
N \I/

10

To the hydrazido sulfide (300mg, 0.73mmol) in methanol (70mL) and aceftic acid
(16mL) was added acetone (0.16mL) followed by sodium cyanoborohydnde
(55mg, 1.2eq). The resulting mixture was stirred at room temperature fo-r 24

15 hours. The next day the reaction mixture was poured in {0 saturated sodium

bicarbonate (100mL) 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.

i ifate, filtered
magnesium su "

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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magnesi um sul fate, filtered, concentrated and punped to give t

N-isopropyl hydrazido sul foxide (74ng, (MtH)'=471). 15 S&@ngﬂyaﬁ@paration
of 6-(2, 4WBJ2}0UP®@ phenoxy) - 8-

i sopropyl am no- 2 - (tetrahydro- pyran-4-yl am no) - 8H pyri dof 2, 3-dl pyrinidin-7
one: 20 ii -- + o !N The sul foxide (74ng, O. 157nnDI)

4-am not et r ahydropyran (80ngy, 5eq) and (0.1nm) were m xed together and
heated ad 80C with stirring for 30 12 Aliffust 2005 WO 02/ 064594 123

PCT/ EP02101106 m nutes. By TLC the reacti on was conplete and was cooled to
room tenperature. Ethyl acetate (35nL) and mat éﬁﬁa%%P qud and
then partitioned andsgggaqat ahban&i@hgﬂs 6% r was further
washed with water (2X25nL) and flaﬁwgﬁ¥¥$%hrgrlne (IX25nL) Then dried the
et hyl acetauﬁmﬁmbgﬂamnmvgﬂ' at filtered and concentrat ed. .
Punped under high vacuumto give 75ng of crude product. Purification by
Preparative Thin Layer Chronatography eluting with 75% ethyl agetate in
hexanes gave the desired conpound as the free amne (39ng) i
was taken up in dichlaoro >

di et hyl ether 10 (0 1 s
th "tltle fhorrpound as an

m nutes. Then fhe ept T l=unde
under high v §t 58C fBr 24 hours to d
of f-white po (39ny, H) +=432) . 11 EX e 9 Prg aration of 6- 2

4-Di fl uoro- hehox -S- N-mgth -butyl)- iino-2- tetrah dr id i m din-7-one

5

. 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, |
the resulting mixture was stirred

1.5eq) in water {10mL)

dropwise. After the addition was complete,
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
the N-isopropyl

partitioned

maenesium sulfate, filtered, concentrated and pumped to give
’ g=)

hydrazido sulfoxide (T4mg, (M+H)"=471).

15 ‘ R
Step C: Preparation  of 0 2,4-Difluoro-phenoxy) 8

-ylamino)-SH—pyrido[Z,3-d]pyrimidin-7-
F
. CCCC
[%t] N’l‘ﬂ/ N0 F
N
gleh!

®)

isopropylamino-2-( tetrahydro-pyran-4

one:

mﬁ

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
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-4-vlamno -SH do L Step A: Preparation of d

2- Benzysul fanyl - 6- (2, 4-di fl uor o- phenoxy) -8-N- 20 PCT/EP02/01106

i sobut yl agig@rpgidepyrido[ 2, 3-d] pyrimdin-7-one | N To a m x?ure of the
hydrazi do sulfide (ig, 2.52rnmol) in nmethanol (200m ) and 25 acetic acid
was added i sobutyral dehyde (0.3nlL, 1.3eq) foll owed by sodium 12 August 2005
WO 02/ 064594 124 PCT/ EP02/ 01106 cyanobcirzghydri de (159ny, leq). The
resulting mxture was stirred at room TtTénperature for 3.5 hours. Then
added ethyl acetate (500ni) and washed with saturated sodi um bi carbonate
(5X200nL) until slightly basic. Finally washed Vc\)'iléchm?&!ﬂe (1X150n) and
‘the organi caw&r BARELO theemadionwasRgRPiia Al WES &% ITtered, concentrated
and punped to give the irude 5‘3;‘;;5051'¢(~9m88(§ Svete ddalad asdttied. Purification
by Fl ash CokenperabieoRHt @?"éﬁﬁ@ stlica gel eluting with .1590.afhyl
acetate in r{)ex gg%@%@li&r&@d drhversl 'Dhieami'gamicé@eaw%g'rﬁhc‘éma?nf (zf ny,

(MH) } =469, 2132.1-133.90). 10 Step B; QA hOkthy! acetate

2- Benzyl sul f“@lfw(zmirﬂ-)flardiﬂnallmw@-‘{ﬂf@r(g;g%mﬂ'%ﬂﬁ&%e Y

8- (N-i sobut yl - N- mer hyl - ami no- (2ndefibpd: iPungied underigh /\ 15 To
t he N-§sobutlgyer AYRTMAENERYE § ?‘%el#ﬂ%%dogn%,c%g. 213nrnol ) i L. (10.5nL)

in .

at 0C was ac{}% ﬁ?&?ﬂ&{,@-;ﬁﬁbdf&ra&_pmﬁud:ﬂ Puaicarondaoby é?"ﬁ%ﬁ%g‘g?aq) (25P-L,
1. 6eq) and tHeén sodf um cy%nob(_)roh drid ﬁé Tthedésiredl ting
. mxture waq:lﬁbmaﬂbgﬂphydmlwﬁﬁé&ﬁﬂpg eé%%?ﬁ?%xaéggﬁvicght. The next day
there was only a trace, of st artd MBfeStdetdminy whk GkeMp 1R eact i on was
poured into @&WQP‘&i %ﬂﬁﬁffcgﬁ‘a’#n%r@%@g)ar bonat e 415 ang. Wr&m%}(t racted with
~ethyl acet atcﬁség%ﬁmgwnﬂmdmmmmwﬁw %&Eﬁf‘g 1 8F&1s “wer e washed
with brine ( and then dried over nRANEFIU MimtdsaiThentliel tered and
concenpr at ed. Bils 1Qeqd hesreeilting MEN® WG~ "ad” by Preparatjve Thin Layer
Chr omat ogr aphy el utin 0\%& Hn &Q% Q%Ega/{)ressure at 50°C. Dried under high vacuum

sotvent was re
mpound as an off-white powder (39mg,

-

at 56°C for 24 hours to give the title co
(M+H)"=432).

n of 6-(2,4-Diﬂuoro-ohcnoxv)-8—TN-methvl—(N—S-

15 - Example9l: Preparatio

ethyl-butyl }-amino}-2-( tetrahydro-pyran-4-yl amino )-SH-pxgdol 2.3-

m

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
° CrCCL
. Sy N .
mﬁj\—_—’ /‘L/ N Y0 F

©/\s N~ N0 F g\s NN
| J e

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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acetate in hexanes to afford the desired conpound as a white toany solid

(96nmgy, 25 (MrH)+-483). 12 August 2005 WO 02/ 064594 125 PeliEPed19%106 Step
C. Prepanapibposisfs 2- Benzyl sul f nyl - 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
sulfide (96ng, 0.199mmvol) in THE (10nL) at OC with stirring was added
dropwi se a solution of oxone (185ng, 1.?&9) in water (10nL). 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 et hyl acetate (75nL) and washed with water (4 finally
washed wit hcfa{ﬂoaerohyd:mm?mg;l'h’él)OWQQFﬁSBIUFl&%‘Ft%E&%%Eil eg O\I/%Hrmnngnesi um

sulfate, filtered and ncen i s0mal_y el washpbdwith as a white
foany sol i dtqupsagjuresr %ﬁxﬁﬁﬁsﬁ?@@%ﬂﬁ‘%ﬁgﬁﬁ%@gw at i {)n_of 6- (2.4 Difluoro
‘phenoxy) - 8- [ - et fWiirfibicarbonate (5X200mL) until slightly basic. Finally w

3-net hyl - bu yl"g’?am nol - 2- (t et rahydr o- pyr an-4-yl ?V%%%]%E i[ﬁ?ﬂgum{e,z, 3-

d] pyri ni di n-thObrire (2B13 %@emﬂ\}@’%ﬂ%‘i@g #2502/ 01106° 126 The
N-isobutyl, N-nethyl hydrazi £k @B prédudOl083g) 9s,at4nam no
tetrahfydropfﬂ@ﬂ%’ﬁﬁ?ﬁ%@?gﬁuﬁﬁ%gggﬁ%?ém?e m xed toget her..and heated
at 80C Wi t h' §fii I piriiGcatioh b3 F14sh Qehernn CByorTatagraplhy omfilichgel W8 sul foxi de

was consuned. Cooled to roomtenperature an ac@game, (35nl)
and' 5 wat er 1695 rthyl acesate in PR SAYA t%%é?%‘?%%d?%g‘g%ggﬁgk%%asubgequent ly

vashed (M+H) =469, m.p.=132.1-133.9°C).
10 Step B: Preparation of 2-Benzylsulfanyl-6-( 2,4-difluoro-phenoxy)-
8—(N-isobutyl-N—merhyl-amino )-8H-pyrido| _2_,3—d Jpyrimidin-7-one

O A,
_ /‘/\N /(\

15 To the N-isobutyl hydrazido sulfide (100mg, 0.213mmol) in methanol (10.5mL)
| at 0°C was added acetic acid (3mL) followed by 37% formaldehydeqg) (25puL.,
1.6eq) and then sodium cyanoborohydride (20mg, 1.4eq). The resulting rmxtl.n‘e'T

was stirred from 0°C to room temperature overnight. The next day there was
poured into saturated

only a trace of starting material by TLC. The reaction was
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).
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with water (2X25nL) followed with brine (1X25nL). The organic Tayer was

dried over magnesium sul fate, filtered concentrated and pH{,I'Pfﬁgozmll s

Puri fi catwon2/bessesPr epar ati ve Thin Layer Chromatography el uti'ng w t% 40%
ethyl acetate in hexanes gave the desired product as the free am ne
(82ng). The free amine 10 (82ng) was taken up in dichl oronethane (5nl) and
then added IMHC in diethyl ether (O. gL 1.2eq). The resulting m xture
was stirred for 5 mnutes and then the“Sol vent was renoved under reduced
pressure at 50C. Dried under high vacuumat 56C for 24 hours to give the
title conpound (60ng, (M+H)=460) as an off-white powder. 15 Exanple 92:
Preparation of 6-(2,4-Difluoro-pheno y) ;8-N, N-di net hyl am no-2- tetrah dro-
an-4- lamno -8H do 2 3-d . imdin-7-0R6 $1-Rrepdifabrephanbxy)-

2- Benzyl sul f anyl - 6- ( '3 &g,#rfﬂaggir}%'zo g%?%m’g'g ) _(Z% v

8- NNdi net hy@még% ﬁ)ﬁm&@i@p&rﬂma)-aﬂwﬂdﬁﬁswﬁwn&m-Zﬂ?nAugust 2005 WO

02/ 064594 PCT/ 5 01106 127 The hydrazido sulfide (1.5g, 3.64mml) was
taken up in nethanol (200n) and acetic acid (60r1) and then added 37%

f or mal dehyde(aq) (0.5nL, 4eq) fold owed by sodi um cyanoborohydri de (458ng,

~2eq). The resulting mxture was gtirred at roomte e @yerywl ght. The
‘next day there was sff S j ing sulfide 5 reﬁinl ng, so [pddilti onal
37% f or nal dehyde(aq) ll( 0, 6Ll _4eq) Masadded i Sstfrred

at roomte ure”f o™ o ®re day™ On th cong day, Jjthe reaction was
conpl ete by

Added etwnl acetate (300nL d s8t ur ated™ sodi um
bi car bonat e 50nL) and partitioned. Then separated th(ﬁiyers and washed
with nore saturated squE:' bi carbonate (3X150ni) until “slightly basic. 10
Fi nal I washed with brine(1X150nL) and the organic |ayer was dried over

magnesi um sul fate, filtered, concentrated and punped to give crude product
(1.93g). Purification by Flash Col um Chromat ography on silica gel eluting

“with 15%ethyl acetate in_hexanes .a t I mMONucdddead a foany
of f-white SolthaiswfidoiP§me ﬂﬂlﬁmﬁl& ,mhfl%f@%%&)%?’g"é‘??s"&?‘% o
me, 1.5eq) in water (10mL). After addition

dropwise a solution of oxone (185

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
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.15 Step B: Preparation of 2-Benzylsul finyl-6-(2,4-difluoro-phenoxy)-

8 N, N- di mtohezyessedomo- 8H-pyrido [ 2, 3-d] pyrim din-7-one: 20 peykppopiosf i de
(725mg, 1.65mml) in THE (301L) at OCwith stirring was added dropw 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 (180m ) and washed with 12 August
2005 WD 02/ 064594 PCT/ EP0O2/ 01106 128 5 10 water (3X50ni) followed by brine
(1X501). The organic |layer was dried over nmagnesiumsulfate, filtered,

concent rat eﬂrhamhspbumleN-mhmyghy&aztldikesxﬂmw%rnﬁme@limﬂoﬂmmﬁy white
solid (727%@ = 80. 5-89. 90 Step C Prepar ati on of

6- (2, 4-Difl C{;ﬁexﬂra&@h@ rﬁe@lan&wwlmmnwenw&tpgmwra@d Bystath- 4

yl am no) - 8H, ul.f ox 308

0. 675mml ), a?nqﬁ%}?%tﬁpgéﬁ& Pg%)uﬁp{aéﬁ P’Zgg% ‘Jgg(f %Inrg & XC ‘g%_) wer e

m xed toget &misumed. (oakedo aionﬁtéﬁpwahi}eaha blded@tHyd beetAO 3Fmf4d. By TLC, the
reaction was conpl ete. Ethyl acetate (35nL) and water (25nl) were added,

par ti ®i onedVawH( k dagirionpd andisppreatedithe layeg and subsaguantlyesn®l washed with

(ayer over Al GxagRL ool P il i ikt Tt iubla (O%Gi Ve

t he crude pulmmmxer (rﬁgﬂem)m s, filepdd ncéiraldepdpainped Fhvificatiay &
Chr omat ogr gprpy eluting with 70% et hyl acetate in hexanes afforded the

pr oduct Prratiye Bip dsayer Chrgmwtperaphy eluting vith A0k ethykacetatein up i n
di chl or onetiang %‘% ﬁmtlnxr obieds (Y gaﬂ&fkg%{rg?y‘rhghg Grfre 2€9, 0. 5mL)

was added. The fUre was stirred 5 mnu eS and then the
. sol vébt wad8Emgpwesitaken up in dichloromethane (5mL) and then added 1M HCl in

diethyl ether (0.2mL, 1.2eq). 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 (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

8]

0

o -

P
N

o Sole
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under reduced pressure at 50C. Dried under high vacuum at 56C for 24 hours
to give tkeobhiidisgconpound as an of f-white powder (195ny, (%L\Bikr,l%—p é , mp.=
126.4-131.0C). 25 12 August 2005 WD 02/ 064594 PCTI EP02/ 0110 25 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 added2benzyl 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

[ Benzyl oxycmmw}az{d&s&mbf EQr%ﬁHﬁBW“)astﬁéh’ﬁB]denﬁl geomLyRAdy! ester O

"H Nfl" O 15 Exanple 9 reparati on of

6- (2, 4Di f | u@m&@pmmﬂ@n@@ddw%wdphyde@q) (0.5mL, 4eq) followed

di et hyl - et Iam n 8- rret hvil. ok2 i m din one; F The CBZ
br ot ect ed_ abi P cyaBRpEonydrife L Bite, Jeo e Sesing IRy s S5 o1 1 i one
(NWP) and cqsélﬁ@bm rﬁﬁh'eldir@nﬁgﬁh THeheRt dal/thdrB ivas 3611 4be Ria¥@s sdiited  sodi um

hydride (1.3 g 60% oil dispersion, 32.Smole), this was stirtred at for 30

‘mnutes. To r@mmmgos%ddmnalaﬁ%mmmym> (ﬁﬁuﬁeéw\awd@sd endthe 31 ol e),
- 20 thi | d,st df 12
20,11 014 5B B TS, Bl 7 1

the reaction was complete by TLC. Added ethyl acetate (300ml.) and saturated
sodium bicarbonate (150mL) and partitioned. Then separated the layers and |
washed with more saturated sodium bicarbonate (3X150mL) until slightly basic.

10 Finally washed 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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PCT/ EPO2/ 01106 130 Added to water and extracted with ethyl acetate, washed
5 times wpwidoMRl®y, dried (iagnesiun sulfate) and evapora#l@f}ﬁ,&mq ness
The product was purified by colum chromatography (80:20 hexane: e
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 at28 benzyl ester 10 To a solution
of the al dehyde (1.69g, 10mmole) in NW and the CBZ protected aniline
(3.59, 10.5 mml e) was added potassium carbonate (2.0g, 14.5 mmvle) and
heated at 1gGief @ixsbinire r I ature and
added to \/vaterf 15 Extra([:ltggg mfsﬁhgphﬁo%e?g?g’%ﬁgt% srﬁg%rﬂé{cts:gpngj; W th :
wat er, dri emagnagw;ulﬁm ﬁl@@pmﬁﬁ@t@ar&mth@gﬂdmdqsmdfled by col um

O B S S A el A i 858 0 ©

nmet hyl sul f onyl - 7- oxo- 7, 8-di hydro pyrido[ 2, 3-d] pyrimdi n-6-yl)-carbamc acid
benzyl ester 12 August 2005 WD 02/064594 N INf S NNo 1 CBz 131
PCT/ EP02/ 01106 Step C: Preparation of 6-(2,4-Difluoro-phenoxy)-8-N,N-

dimethylamino-2-(tetrahydro-pyran-4-ylamino)-8H-pyrido({2,3-d]pyrimidin-7-

one:

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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To a solution of the sulfide (8.5g, I8mvole) in CHzCI2 (100m ) was added
meta chl @rpearidegnzoic acid (9. Qg -75% 39 mmole), and sty Cgr/ﬁqzﬂmgoom
tenperature 5 for 12 hours. The reaction solution was washed with 10%
solution of NaSO3, then three tinmewwith a 10% sol uti on of NaHCO3, dried
(MgS™), and evaporated to dryness. The crude product was stirred with
ethyl ether (100m) for an hour, filtdred, and dried. Yield 7.99g 10 NN N
ON®?--1 OH The sulfone (0.5 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 mﬁx@& 9g- qireéagatfd?nrof 6k zrlQE,fﬂuo@?h@léxﬂinbﬂ?ﬂ%%ﬁaﬁﬁ&fﬂIir e, added
MeCH (2 m)™an stirre one hour tered to give the
_ di \ s

product as et vil-dth vidinahd)- 85ty -SHvptfide[ S8 elipimEiref@nat i on of (2,4-Di, f
| uoro phenyl)-[2-(2--hydroxy-1, 1-
di et hyl - et hyl am no) - 8- net hyl - 7- 0x0-7, 8-di hydro pyrido[ 2, 3-d] pyri mdin-6

yl J- carbani c acid besiayls: PRRFarfonDF®,4-DRIANG SrpMRiO 2464594
PCT/ EPO2/ 01106 132 St ep}yF Prpgparog%?gzn ofﬂ6- 'iﬁ[e %QQ uor(; l

phenyl5anmi nohen2yeer hydr oxy- 1,1 -di met hyl - et hyI ami no) - 8- net hyl - 8H
pyrido[ 2, 3-d] pyrimdin-7-one 5 The CBZ protected am ne 450ng, 0.8 nmol e)
di ssolved in EtOH(20HM ) to this added 5% Pd/ car bon ( ng) and

hygr ogenat ed at at mpspheric pres GAfter 12  houfls ough
celite, evaporated 0 dFyness. hIS rraterlal suspende in

F
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
0
Q A
H. A N7 O
F. i‘ O/\© > F\© /\©
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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.10 MeOH, and acidified with hydrochloric acid (1.OMEt20 1 equivalent),

stirred +h8h26séq Nutes, evaporated under reduced pressur ' wth a
m xture o EtZE)’MeC]-I, for 2 hours, filtered to give the ﬁgg);i%‘gﬂ?ﬁ;gﬁl de

salt. Yield 140ng MP216-217.9. M5 (M+H)+ 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 pyridof 2, 3-dlpyri midpn- 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) i B addad wikirhydiedl2 August
2005 WO oz/“o%%%gig’ﬁ'é}r%%%’fo@‘%y rotr?ol%cet aqte %1 945 m rfLO envnoI e) and -
stirred at (magiesiuprsuifa®) wnd efapordd odryaess. Theprodut waspurifigd by e was added
to water and extracted wih et acet at 3X . 500 t he or i,C extracts
were was hed:OB‘%lWﬁlFPFDWé’B@PbY &'?qlg%hﬁéﬂ@?ﬁéﬁﬁ@) t@\%ﬁ?&bﬁ?@g‘]?toqaﬂee t he
product as g»0il. Yield 2.0y Step B: Preparation of _

6-[ (2, 4- Di fT0or aphenyl ) - net hyl - ami no] - 8- ner hyl - 2- net hyl sul f anyl - 8H
pyrid®[ 2, 3-d] pyrimdin-7-one 0 1-1~s 10 A m xture of

4- met hyl ar ni no- 2rmet hyJ t hj pyri m di ne-.5; hoxal deh 915 , 5 mole) and
the aniline (1.1g7 5%1¢;|%ypamzwé&%ﬁwoﬁwﬁ%&%wﬁ% on  of NWP
was heat ed gk {4 650-23-DIRWMrS-tyRBof EAGY byPinilin 8-V @ a¥Bsnic @6kded to  room
temeraturﬁﬁé%ggréygd too 100 ?ﬂMo vvat[ér.g%phe resul?gnt m xture was
extracted \ketdyl &¥€dAc, (3X, 100 m), and the organic layer was with water
6X, 15 dried (MJSH) and evaporated under reduced presureg The product

residue was stirred with ether (50 m) for 1 hor, filterkd to yield the
product as a solid. Yield 1.07g M5 (MtH)+ 349

/'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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Step C. Preparation of 6-[(2,4-D fluorophenyl)-nethyl-amno]-8- 20

met hyl - 2- mRs iydeg39l f onyl - 8H pyri do[ 2, 3-d] pyri mi di n-7-one 12pAYeMsh114§05 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 aqueod3lsodiumsulfite solution (2X 10
m) and with a saturated solution of 5 sodium bicarbonate (3X, 10 m). The
organic solution then dried (MgSO4), and evaporated to a solid residue.
Thi s residue was stlrred with ether (25 m), filteredszand dried to give
the sul fone as a SO|Id SFekd 870 m M5 (MtH).} 381 $tep|D: Preparation of
6-[(2,4-Di fluoro: -am no] - 8- 1Qy ~NAB&r ahydr o

pyran- 4-yl ami no,-8 p -@c d] pyrimidi n‘,?/?ll\og A i xi of the sul fone
(0.4 g, 1.05 FRQ- tetrahydr yran 0. 357, ¥.47 mol e) and
0.3 m of NWP heated]at %0 for '1 hour. Coobed to foom terrperature added
1.0 M MeOH, and 2.0 m of water, stirred at room tenperature for 1 hour,
and filtered, washed wth water and dried, to give the product as a solid.
The product was suspended in and made acidic with ﬁlrochl oric acid

(1. OM Et 20 | 0@@@1%1!]@5#)68&@64?#& b%rnmele)chﬁ&ﬂp( Ofial) Yiag added mta s o) vent
was evapora I r h 18%94 £20 for an
hour, fil te;ce t é?g?n\r%gﬁt Emp%ucl% a%galglm%%?%@hl orl tiie sglf' D'Fd 0. 358¢g
MP197-4.98. 5 fdvB 2(tiohks. Iﬁerﬁ&lﬁu@lmionmmm&%tﬂﬁ4ﬂ%sdlﬁﬁomm2/ 01106 Exam
|l e 95: Prepgratjon of 6- i f | uoro -e tet a- dro-2H
pyr an- 4-yl aﬂ:,eﬁ(gl}rwp{n&m\?ﬂga i?%ﬁosqﬂoam% 8‘1"'&‘}&@% reparation of
ethyl 4-et Ny 2nar @ dirield he crude product was stirred with ethyl cther (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

N
N7 XY Xy Tebz N
2 )(II N/\H “cbz
|
0=s" N N0 Mo

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




12 August 2005

th| opyri m di ne-5-carboxylate 5 To a solution of 25g (107 mol e) et hyl

4- chl or o-Rg@@Jogysos hi 0- 5- pyriminecarboxylate in 250 m ofpcigdpealays of uran
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% N&#HCO3 sol ution, dried (MSH),
evaporated to dryness to give the product as a solid. Yield 24.18 Step 13:
Preparation 4-ethylani no-2-nethylthiopyrimdine-5 15 nethanol A solution of
the ethyl 4-ethylam no-2-nethylthio-pyrimdinecarboxylate (24.1g,

100mml e) in tetrahydrofuran (250 m) was cooled in an ice bath to 0. To

this 20 sol ution was f e S n hour |ithium
al umi num hydri de (4.%%%%1%%% e é}d'(zeﬂ?] uuropg '&%ﬁ%}éﬁ(gg is conplete
wat er is sl pwrdiy- Ridagerkyl-edhylbmhino)-BanetByl SSH-pyridof 2k d fugfhtidia-730md , 15%) ,

then an additional 13 ml 12 August 2005 WO 02/ 064594 PCTI EP02101106 136 of
wat er added, stirred for 1 hour. The resulting suspension was filtered, the
filter residue washed tw ce wigzh 100 ml of tetrahydrfuran. Th| Se sol ution
was evaporated under reduced |pre sure. The residue stirred \Mth 150 m
Et20 filtered, . ~Ag. Step C Prepar

4- et hyl am no- 2- 'Scarb OT a

4- et hyl am ng~ H ONaE-5e

1000 of dichl oronet hane as added 87g of manganese d| oxil de The

resul i ng suspension was stirred for 20 hours, filtered through celite. The
resi due was washed twice with 100m of dichl oronethane, the conbi ned

filtrate and washings was ev g)orat ed under reduced_pressure to give the
product as The CBZ protected amine (450mg, 0.8 mmole) dissolved in EtOH (20 mi} 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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15 solid. Yield 12.8g Step D. Preparation of

6- (2, 4- di fWigHRlepdenoxy) - 8- et hyl - 2- PCT/EP02/01106
met hyl t hi o) pyri do! 2, 3-dj pyrim di n-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) 138 50 nl of NWP 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 tional lg}'gﬁﬁa%ta[s'@9$§ﬁﬂrl Fhot g%d%\e@&n%&%&&m%hsﬁ@tion

after an oha hour’s action was cooled to roomtenperature.
The react i 0The réastion mixtas vadddded to Wmd(eﬁﬁﬁhwc)wahdd‘edmetaé@(ﬁfbr 2 hours.

Filtered, apd hed th eth dr.ied Yi 7 122-127. 9 M5
(M) + a0 Sl Bp orgarireaara ees o ahed 5y 2t et GO MERORARE- o1 1y
(et hyl sul f%g F}édrtb%ﬂle?thg’ e dsH gl n- 7(8H) -one 15 The sul fide (8. 7g 24 9

nmol e) was di ed’In 10 m of dichl oromet hane and 3-chl oroperbenzoic
acid 677% 1Yiekd) 29) nmmol e) was added. The m'xture was stirred at room

) T0l | owed by sat ur SEbA LREBIOCEE T ChroHAd A8 2%, "
ol | owed by satur , : e

organl C sol ybmone nem tyygaganﬁrgfpgyﬁ&@ﬁs%] l@y.am;,@at ed. The resultant solid
was 'stirred Wth efher for 1 hour filtered to yield the sulfone as a

white solid. Yield 6.99 M 128»,34‘91]«1 M5 (MrH) + 381 12 August, 20p5 WO
02/ 064594 PCT{ EPQR/ 0,@&06 |

S F 0 : N X
+ ——— I
A \J\/
S N N o F
8] E |

10 A mixture of 4-methy1amino-2methylthiliyﬁnﬁdjne—S—carboxaldehyde (915 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

. I | F
Seeas BN coqe!
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138 Step F. Preparation of 6-(2,4-difluorophenoxy)-8-ethyl -2-
(tetrahy yran-4-yl am no) pyri do[ 2, 3-d] pyri m di n-7( m xture
of the sﬁ{q‘)‘gﬁ}ghs%. 08, 15.7 mmol e) and 4-am no-tet rahyropyr&Jaéalr 5.’831,06\ 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 wagger and dried. The solid residue was
suspended in McOH (60 m ) and hydrochloric acid was added (1.OM/ Et20 1 10
equi valent), the mxture was stirred for 1 hour and evaporated. The solid

resi due kil i } . > 4 | tered,
washed wi { e SRk €188 28 AnBiEShil GielvohTE s Bl SPul BlorBRanRR o ' 305 15
Exanpl e 9635olbtién wasadded 3afhidropabenzdiid ddid (77 Iheidpy 6-26metole)! This 3-h drox -
tetrah dro- n-4- lamino '"do 2 3-d mdin-7.S -one: 0 A mxture of the

sul fone (s&QUEMAS SrTRd 3t goom tegpnerafiye gy O hgurgthgn W%dl"‘.’lglm?nml) and
trans-4-am,po- 'EEYcﬁlﬁrB ; fol |l ow ng
ref for pre@arog I on: ?g@ﬁ@%ﬁﬁ?@%ﬁg@g%%ﬁﬂglsﬁﬁﬁlﬂﬁﬁe (2001),
-44(5)5 725s50@6m bidarbd@atc(BKe 10 shfid e ofpamic solutR@Thaudried(MigSOH1088), 74 1 2

R b R T E NI e S

100 C for loNariedid%iveRe bhifthe s Xlsuli8. Wasid 890leMS eMaH), sgetate (15 nl) was
added and the orgaric solution was washed w th water (3X, 15 nlL), brine

and then dried (MgSX). Evaporation of the 5 solvent under reduced pressure
and col um chromat ography (CHZC12/ net hanol - 97/3) afforded 120ng of

product (npt. 174. 9- 325 I PrepdvBrikA/bFY-(¢2, 4 Diffudes pitene)-RéthyPamina] - on of 6-
% g:l? f uOthy{lgﬁ%fra?f%dro%y%rﬂ#-?l&miﬂ:oﬁSHQﬂy%}'Q,j—dy}}jln'nhiammne 8-meth 1-8H do

-m di n-
| R
OOL0, — OLCCL
\ﬁ/l\'\'/'l" o) F N N/rlq o F
o)

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




- and evaporated to give

12 August 2005
PCT/ EP0O2/ 01106 Step A: Preparation of 4-Hydroxy-4-methyl pentan-2-one oxine
A m xt ur ewpfozdsdaydr oxy- 4- met hyl - 2- pent anone (10. Qg, 85.7 wowlEph2/6u06 15
hydr oxyl am ne hydrochl oride (22.17 g, 343 nmole) in 90 nl 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 mxture wasl¥Extracted 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 E}aRpiUBUSkreRR9En8 6127 A8AAR oK 0RATE-ERYR) Afeti@BydFb@Hbxi me
(11.2g, 85 | VISRmoS iRl Y egnh %&iag,_mgm.fon@gt hanol, to this was added a
slurry of 20nl of 50% Raney NI CKe er, and put onto a Parr hydrogenator
at 50 psi. After 6 ho t _Kinkirgred through celite,
Shep f ,ﬁ“ﬁgﬁg’@%}rﬁ@é? e 2! 9{-{;@ Step C

Prepar atlonﬂﬂbpﬁm(iamérﬂafrbwtmephenoxy) 2-(3- hydroxy-

3 di et hyl - but yl am no) - 8- rret hyI 8H pyri do[; -d] pyrimdin-7-one 0 11 /~
~~"'"-""H r~ N FNNO

N\N

i“ bog

To a solution of 25g (107 mmole) ethy! 4-chloro-2-methylthio-5-

pyrimiinecarboxylate 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 o7 O—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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0O $11 1 H OAmxture of the sulfone (1.0g, 2.7 mvle), the

4-am no- 2\%@/(%?0?3%\632”9'[ hyl 10 pentane (1.0g, 8.5 nmmol e) ampgrief2m0ii100f NVP
. heated at 80 or 2 hours. The reaction m xture was cool ed, and added to

water, extracted with ethyl acetate (3X, 75 m), washed with water (6X, 75
m), dried (MgJSX), and evaporated. The residue was purified by colum
chromat ography (Si @2, CH2A 2/ MeOH 95/5)3G& o0 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 residue slidhedid hourU Frfie 9 sulfRic saBRinkios Wi filtefeds the fieur
filtered anﬁy\@fﬂeac#dteé’ %}rf{/egft gh‘?r’b ugt Sgs & vmgﬁe solid. Yield 818 ng M
158. 9- 1610, rebfilué Mathedl 40 @ith BYO fndbf tewikyyrfuran. sBw¢ solpiYt Watir e and resol vi ng

th i | cohol | t B pri in.step. d:
6 (2. 4- D1 1| exspoaiNerSRy duedispieo KD Hepe SuRbE B P E A PR EPTLE )
8H pyri do[ Zﬁéf]ﬂﬁfd {8 gl n- 7-one, and

6- (2, 4- Di f | GOT 6- phenoxyy - 2- ( 3- hydr oxy- 1( R), 3-di met hyl - but yl ami no) - 8- net hyl -
25 8Hspyrido[ 2, 3-d] pyri m di n-7one. 12 August 2005 WO 02/ 064594

PCT/ EPO2/ 01106 141 Exam| 8: Pr.epar atj; 0 -0 ; nox -8-neth
|-2- 3-h drox tet rahgﬁf’&g }%Fﬁﬁmﬁ‘%ﬁ?ﬁ[‘%ghﬁ%"g&%éégﬁtﬁlﬁC{H’yp‘g{@gﬁg: A mxture
of sul fone garfygnge)%del- 4 mmol ) and trans-4-am no- 3- hydr oxy-

t et rahydr opyran .330, 2.85mmwl) (see following ref for preparation: (a)
Mar qui s, Robert~Wet al J. Med. (2001), 44(5), 725-736. (b) Gibble,
Andrew D et atf PCT Int. Appl. (?Eims, 74 pp. (c) Mochalin, V. B et at Zh.

Org. 10 Khim 971), 7(4), 825 \I\i n 2-nL of 1-methyl-2-pyrrolidinone was
heat ed at "1 — |

O—H H O

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

O i
F O SZEN
s
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100 C for 12h. The reaction m xture was cool ed, ethyl acetate (20 nlL) was
added. They@péGiideg sol ution was then washed with water (3@ci30porie)iogand
dried (MgSO). Evaporation 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 de3BTed product (npt. 226.4-227.7 C,
ME (M+tH) = 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 1 a?gl,&‘gg &,’5%1 (ﬁ&ng.c&bﬁﬂal dg (5.0¢,142
nol ), 3- amﬁé - hy rggégpyrazg?glm%%&&glgﬁyéwo 017 mmll?@l n(l (g) m DVF was

heated to GBSGIﬁmnle/}ﬂnd]tbﬂrermd acetots] (6dg E@%ﬁ@ﬂ&@li’«b‘ﬁ@f‘n of NMBIWasnt s yi el ded
d whi ch f h S ™

[C S Spe ¢ aved Bt 0, 4Eandley G mee g M e P0G SR 000 15

g, mass speq s et waXal Jhoea[n&%gat b 4BAHBRAIOMoRts. Ordefid linkur henox - 2-

din-2- |- nmetRT am no nyrlg

3-ATY%m i xnidin-7~ -one 10 CH3 N H
‘N N O5 CH3 éddindﬂalnlécaif mmmzogacmagwaga@mtmmmon after an

4- (am norreth pyr i (0.01 0,0 m heated to
65 C for 182 e.’ﬁ’ %?W&%{%&‘Oﬂr”géﬁcw&él‘mf&zwf@)%@%% ?Yga “Wth 2 nL each
H20 and Et %@ﬁ%&%&d&a tPRREr BBOREY Akl Sort2Woupd) AEiered, Tind vEASEIE  was
filtered thro a plug of 0.5 g of MySH, evaporated and purified via
Supel co SupwllthIe&h&yﬂﬁﬁiﬂet,@nsd~ SPE tube, 6 nL

Yield 8.7g MP 122-127.9° MS (M+H)" 350

10
Step E: Preparation of 6-(2,4-difluorophenoxy)-8-ethyl-2-

(methylsulfonyl)pyrido[2,3-d]pyrimidin-7(8H)-one

EreqeiEveqel

“The sulfide (8.7g, 24.9 mmole) was dissolved in 100 ml of dichioromethane and

15

3-chloroperbenzoic acid (77% 11.5g 50 mmole) was added. The mixture was
-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 6.9¢ MP 128-129.1° MS (M-+H)" 381
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(1g) (CH2C12 to 2% McOHI CH2C12) and ISI HPLC (0.0068 g, mass spec. M+ 1
--378) . o &, 2005 WO 02/ 064594 143 PCTI EP02/ 01106 Exgdikenidis
Preparation of 2- 1 5-Dineth 1-1H azol-4 1 neth | amnol 6- 2-fluoro
henax -8-nmeth 1 -do 2-3-dl mdin-7 8 -one
(1,5-D nethyl -1 Hpyrazol -4-yl)nmethylamtie HO H20 (0.031,-,,0.172 mmol)
was treated with 0.0172 m 1M KOH MeOH13%d 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 between t : e 4 bl blg-emed2t hr ough a pl ug
of 0.5 g MgSOM4, evaﬁsg a{:ﬁ%eg%%ﬁtsﬁgfﬁ%ﬁﬁi ngomfﬁ)e vvag chr omat ogr aphed
via Supel qeepdioc i pnii-4-Radino}PiEidofih 8-Gpyrimidiny (G0l 2 to 2%
McOHIl CH2C12). (0.005 g, mass spec. M+ 1 = 395) 15 Examle 102: Prearation
of 2- 1 3 Dineth I'-1H azol-4- 1 meth 1 - |-6- 2-fluro henox -8-nmeth 1 do 2
3- mdin7 8 -on amno MO2S~ NNO CH3 E
(1, 3-Di net hyl -1 H pyrazol met hyl anni ne 1.8 HCL. 0.60. 037 g, 0.172
20 mmol ) was tr, Pat 72 M 1M KOH an!e o e free
am ne was m [witih sulfohe 2 (0.05 g, 0.1 | A ) C for
18 hours. T oy # ext ure was dilated wi th 2 ach H20 and 1
2 August 20056V\O 02/)()64594 144 PCT/ EPO2/ 01106 k

5 A mixture of the sulfone (6.0g, 15.7 mmole) and 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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Et OAc and partiti oned bet ween the two phases. The organi c phase was
filtered throu_% plug of 0.5 g MySO4 and evaporated. Therhgasbiidd

m xt ure WY& ©2068Hat ographed via Supel co Supel cl eanTm LCG-Si SPE tube 6 nL
(1g) (CH2C2 to 2% McOH CH2Cl 2). (0.0266g mass spec. M+ 1 = 395)

Examl e103: Pre aration of 6- 2-fluoro henox 3-nethyl-isoxazol-5 -2 1 neth
1 amno -8 nmeth 1 do 2 3- mdin-7 S -oni13§

(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 am ne was mxed wth

sulfone 2 (0.0 g). 18 1@aLes1- The

cool ed reactﬂpo?f gﬁ‘???‘ﬁﬁ%mﬁllj@t éjavﬁ%mﬁé‘”ﬁs% and Et OAc and 15
partitioned et werpyikbiRiikoHe witdeatd af b60 B foAd2hasTiymaolion BIKUANVE he
resulting mxture Was chronmatogr aphed Vi a Suggel co u el cl e%é I\é LG Si SPE

tube 6 nL (cmgned(exhﬂ@patatedlimww@al s)’% s M+ 1 =

382) Examle 104:. 2. dr tign 6Bthe | benz 1 -8
20 meth 1 dd"‘é"é‘a‘efﬁ’é IR“}fgb-one C!L@eﬁ«uguswg @' rjlﬁ"aggf/ﬂoe4594

PCT/ EP§2/ 01 1@ edthidbr fsdﬁéddr;ﬁessﬁresamﬂfoohmzr(qduapaﬂogmm (€HoCmethanshi on to

sul fone 8) (0.05 g, 146 nmol ) o an (0.038 g,
0.291 nmol ) 97/ afﬁorctgqcl@m&gfprﬁ@éﬁtgﬂlp%gy%g‘]é%f O{Eﬁé%ﬁg—%& cool ed
~reaction nmixture was evaporated, followed by addition of 1nl MeOH The
resul ting precipi tat e was collected and purifi ed vi a Supel co Supel cl eanTM

LC-Si SPE t u@mpf 911; PeparaicHIES RIGHORYP L] ,-~‘u, NB-HPLC (0. 0249
g, MBsSS SpeCHmMhy 1..3@,;3 "»ﬂo - SHLP%idop2 3-Hlpyri Jmp: 1 ¢ clo ent 1

am no.--6- 2-neth |bent -nmet hyl p3ridof2:3- Rmdin-7(8T-one 10 McO2S" -N'
-N' ~@

Step A: Preparation of 4-Hydroxy-4-methyl-pentan-2-one oxime

A 2 A

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 11.2g

Step B: Preparation of 4-Amino-2-methyl-pentan-2-ol

/
H

o~ o<
H —— ,H
J\%(O,H oY 0
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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.p¢3epddbe i n 2 M
CHC13 vvasWOrPéQﬁ@aito 65 C for 18 hours. The cool ed reacti on m xture was

evaporated, 15 followed by addition of 1nL MeOH The resulting precipitate
was col lected and purified via Supel co SupelcleanTM LC-Si SPE tube, 6 nL
(1g) (CH2Cl12 to 4% MeOH CH2Cl 2) and MgpHPLC (0.0155 g, nass spec. M+ 1=
-379). Exanple 106: 6-Benzvl-2-1 [1- (hvdroxynet hyl 20 nethl rido 2 3-
imdin-7 8 -one Nl 11 NN O M®2S CH3 C cloventvllam no 12 August 2005 WO

02/ 064594 PCT/ EP02/ 01106 146 m xtur f diirRPab Gds was si mi | ar
fashi on to T exime (83.2g08 pample )Gvafgfsglﬁﬁéﬂ V150 x?P‘gfn’m nocycl opent yl ) met hanol

(0.033 g, %@%& gmy(,)) of Fbnll 505 Kde wakemeetrsdldpmﬁﬁtocalrm 18 hours.
Anot her 0.0 1-am nocycl opengyl)rret hanol q.ﬂ Begltﬁr%qoﬂhe m xture
heated at GEquré‘gefrmtothS(hpur MeTﬁélowdh%Gaﬁ?%ﬂ’%WcB" Flie™ a8  evapor at ed,
foll owed by addition of Th | gcipitate was coll ected
and pur|f|e@PWé‘néﬁﬁ@%e‘gLE?p@V%m%ﬁglf lt%gge 6 nL (1g) (CH2Cl2 to
1% I\/b%—ﬂ CH2C12) and Ngéﬁ%@,{epa&ﬁ%oﬂﬁ—(m&ﬂquhenmi -2IEFYAragy- Exanpl e

107 6- 2 4-Difluoro- henox -8-ne 7004a78§n

t et r ahydr o- myrdictefiR!- Bﬂwla"ﬁzm)eﬁ'-meﬁlyl'ﬁff'ﬂ%”@@@ IR BT E"1 ) - acet ami de 15 A
m xture of 6-(2,4-difluorophenoxy) - 8-net hyl - 2- (tetrahydro 2H pyr an- 4-

\..)\TI @ A J:II @

A mixture of the sulfone (1.0g, 2.7 mmole), the 4—ammo-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 (MgSO0a4). 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-D1ﬂuoro—phenoxy)—2—(3-hyd.roxy-l(R) 3-dimethyl-butylamino)-8 -mcthyl—
.25 8H-pyrido[2,3-d]pyrimidin-7-one.
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yl am no) pyrido[ 2, 3-dl pyrimi di n-7(8H) -one (Exanple 23) (1.0 g, 2.57 mmol),

N, N- di i sopropyl ethyl am ne (0.498 g, 0.67 nL, 3.86 nmol) in ydri de
(1.42 g, WOP2/nds4394.3. 9 mmol ) was heated to 123-127 C for Eéﬁ@hézgol%fkhhe

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 nmaintaining a terrpﬁ‘{lature of 53-55 C. This m xture
was allowed to cool to anbient tenperatlre 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 nL of hexane an het 1) ux for 45
m nut es. Aft Bkaraple!98ngP2Hampto polfh-Ehé-difhiaren TR =i sFoFrv-was filtered
and the sol i £puRediethyrar-4 yieeino)pyidolAfndipyripdi gAu!-'J 664594 PCTI EP02/ 01106
147 and dri ed under vacuum ( 0.903 g, mass spec. M+1 = 431, MP = 185. 3-
186.9C). Exam | e 108: Preparation_of ethyl 4-6- 2- quoro hen X -8-nmeth
1-7-o0x0- 7.8-dih dro d023 nvdi - 2- 1 anvno i X late A

m xture of sulfone 2 .86~/yol ) and ethf}am 01
@. et i n
RS S gd at 12(¢ C tor hours and then

plperldlnecarboxylat

1- et hyl - 2-pyrro ‘

poured into mapﬁﬁ 200 nL)lano stirred at r b@npe Eiure for 1 hour.
Filtration foll owed by dry?hg provi ded the free| amne. A portion of this
product (0.050 g, 0.113 mmol) was dissol ved i met hanol (1-2 ni) and
hydrochloric acid in ether (1M | eq) was added. |Isolation of the solid
via filfration, followed by rinsing with ether and drying 15 provi ded 0.038

-of the d d i g 3-hydripay2 - 183.5 C
g of the desiye xtﬁfecg ﬁffo%?s %)”\ﬁ) Zgndiﬁﬁxmmindimmad—hm( y ) -

Exam | e 109: Aopifdicativon 1 uoro henox -8 fms éo ;) benz I'sul fon
i i eri din térahydrpyrn (083g 2R5mamel)dsaedplowing ref (P HEPAIHOR @), A
Preparation %];IarguézRLi':e‘%tOﬁP nenqay) -G lB i A00n 244($; 725-736. (b) Gribble,
| Andrew D ez al PCT Int. Appi. (1998), 74 pp. (c) Mochalin, V. B e 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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pi peri dyl am no) pyri do[ 2, 3-dJPyrim di n-7(8H)-one 12 August 2005 WO 02/ 064594
PCT/ EPO2/ 01106 148 -1'i3 CH3 A mxture of the free base {
[6-(2- | UMOPIESKY) - S- Vet s
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 mmol) and iodotrinethylsilane (0.32 nlL, 2.27
mml) in 5 ntL dichl oronethane was refiafed. After 4 hours, additiona
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_a nethanali i sodi um 10
net hoxi de (0.5 MA mixturelof Smcrw&ﬁasgrlé?éﬁpoﬁﬁémwggﬁfﬁﬂﬁgﬂs R2le er e '

washed wth dichlo t hane fﬁdw. SLARIUE 650ChesZihod® and) of the
desired freéo-gb‘lrcﬂ'r{)owggr “%5&%%%?@% : bgr]répar ation of 6-(2- f | uorophenoxy
) - S-net hyl - %mﬁllad (Hvaporkfion of the solvents yielded a residue which was purified via
benzyl sul f onyl) pi peri di ny-4-yl)am no ridoj 2, 3-dlpyyim diy- gone A
m xture of amommg:mh}cnSnpelmSmlgﬁ;“}"&\%B% éﬁ%ﬂ“?e 65%&1&%2(%1& onat e
(0.072 g, 0.677 mol), n Qnyl nNde=469) 052 nL, 0.406 nmmol)
in 4 nf dicM@W@éﬁ@%W'r@gﬁgﬂégsm (L:E?rperatur()a for four days. The
reaction mxture was purified by colum chromatography (Si02,
CH2C121 MeOH/ NH30H -- 9514/1). The columm, fractiqps . el 8 forrbi ned and
2 flsg ) g f-2-vI- - :
QLIEParapp 4 B v ee - d ne. This free
kpnehbyl acetate (1-2 nL) and

- O 01106 149 acid in ether
(I'M 1 eq) was added. Isolation of the solid via filtration, followed

F N Foo
0 \/ \O
N7y R NT T
)]\/ /"\/
N~ N7 Y0 N~ N O
Cl)H CH,

3

MeQ.S
10

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 5) and MS/HPLC (0.0068 g, mass spec. M+1

= 378).
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by rinsing wwth ether and drying provided 0.032 g of the desired product as
the hydrochloride salt (MP = 130.0-135.0 C). Examle 110: P&ﬁﬂﬁlo%f’ﬁi’& on of
6- 2-et howo e/6¥5%r o henox 8nmeth 1-2- benz Isulfon 1 i eri am no
'do 23-d midin-7 8 -one: Step A: Preparation of
6- (2- et hoxy- 4-f | uor ophenoxy) - 8- net hyl - 2- (4-pi peri dyl am no) pyridol 2, 3-dI
Pyrimdin-7(8H)-one: 10 NOJ[ I CH A mxture 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
i din-2-yllam no )piper dine-I-carboxyl ate (Example 70, 1.0 g, 2.16 mmvl)

f

and pot assi um hydr oxi de (2 43 g, 43. %th fhanol was
refl uxed foiEximpleol@s, Preparaiomp h.SsDismetl A tara- refl ux
conti nued for UL S - ( ﬁ,___@t_dn_en vol ume

under y p In 100 mM water and
chilled in an ice bat h bef ore acidi fy| ng with dropw se concentrated HCl .
The acidic aqueous sol ution s extracted with dichloronethane €X) before
being re 20 al kalized w th sodjum hydroxide and re-extracted it

di chl or onet hane (2 ic extracts fromthe 3 us
solution were co ne| t h_oggnesi um sul fatb,/ nd dri vacuo
= 414.1). 2 064594

to yield th

Step B: Pregﬁ‘gi%lon of - et hox' - 4- uoroﬁ'-h oxy)H 8- nmet hé'lji 2- {((l
-benzyl sul f onyl ) pi peri (ﬁ"hy 4-yl | am no} pyri d®(2, 3-d) Pyri ni di‘h- 7(8H) - one 150
5 A portion of the above piperidine (0.150 g, 0 387 mvl) was taken up in
2 L dbchl oronet hane with sodi um carbonate (0.082 g, 0.774 mol) and

a-tol u_enesulégy%nfﬁll;&lom %&,@_@%@1}1 yldPaifl® IOl @031, 0A72ohraal) r oom

tenperature ours. e réacti On m xture was %ur,llhfl ed b\¥ col um
was treated with 0.0172 ml 1M KOH/MeOH and evaporate

‘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
seqs
TR |
o
DII @”ﬁ*ﬂ o
W= CH,

3

MeO,S

(1,3-Dimethyl-1H-pyrazol-4-yl)methylamine 1. 8 HCl « 1.5 H,0 (0.037 g, 0.172
20 - mmol) was treated with 0.0172 ml 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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10 chromat ography (Si 02, CH2C1W MeOH - 9515). The columm fractions were
conbi nedgpdl'dzo%% entrat ed under reduced pressure to provuﬁtqﬁ;m,rgimee am ne.
This fre i ?0 076 a, 0.140 mmol) was dissolved in nethanol (1-2 m)
and was added before evaporation under hydrochloric acid in ether (1M1
eq) reduced pressure Isolation of the solid by rinsing wth ether,
filtration, and drying 15 in vacuo pro4 ded 0.031 g of the deS|red product
as the hydrochl oride 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
ami no PCTI /01106 i d . ﬁxﬁ:@ haye veds fiitefett et hyl -
fl uorophengg%-cgp&rgm gégbéwg%r}}‘fgﬁ%’%ﬁ%%ﬁ% d] tpl)ayrl m di n- 7( 8H) - one I\/es
CR3 25 12 An@ust a gRGOANG £ R0} 2Ad e PHBEERD T eodting MNWre¥3{ xt ure of

descr E%:eg”‘.cﬂi’mmm&%?é §5é5§m&ﬂ§w§ﬁﬁéﬁ'fﬁ§%‘%9f~ &Efﬁﬁirdt o
2- 4
2 ot iyl - 4% PHOHESRECERCRE PO SRl ERAERT £ 4 357, S04 el ) i 80 nt

of 15 rret hyI 2-pyrrolidinone was added pot assi um car bonat e (11.0 g, 79.3
mol ). The reaction mxture was heated to 120 C 71-93Y'S,
addi ti onal LxXamplex e Sl ﬂ PSR was-auded. Al ter 18 hours of

stirring at,12g aﬂhng‘ g‘iﬁﬁf, 1 'do23- Imdm-78 -one

. F .
o
N oy NT Xy
) — L
e0,87 N W0 “__(Y\N \

\Y H
H, 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

oS — GGKC

MeQ, S
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was cooled to roomtenperature and water (1 L) was added. The suspension
was stirywednhised hours then extracted with ethyl acetat gceghro1le
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 (nmagg5 spec. Mtl= 332). Step B:
Preparation of 6-(2-nethyl-4-fluorophenoxy)-8-nethyl-2- 15 (et hyl sutfonyl
ypyrido j2, 3-dl Pyrimdin-7(8H)-one 0- "Az'- N MS~-N~( 0 k-, "F MeO2S"N~
N~ "-0 CH e é}ﬂ?ﬁ igdsobmag in 100 nL of
net hyl ene c‘%%ﬁu}deeoﬁ'gsﬂgﬁ%@ -C ‘#lﬁrsgggagg%r?%&mgqg?:f?%@?7gf%%3. 66g, 20. 6 mol)
was added. riinel)nikemimcwesheswhoethanbl (036 g 8298 marnab) nZ ot CAQowas, t hen

| d int di £t |l ut i 10% 100 m) and stirred f
> hour s at NeBBHR BRoReR Ko 5P CoolEL FRFiTORIHYTe “REVBFIATC | ayer vas
washed wi t frofiglda @yaédtﬁﬁérﬁ&s SRUTH SPHE HEu1GRE pREcARE! Wasedlitie@and 3X, 100

m.), dried wth nmagnesium sul fate, and 25 evaporated. The resultant solid
was sbi rr echwrified vizt Supelch Supdicleanf 1£018i SPE tube ot ntlo(1gy (EHeCh ed%ul f one. 12

August 2005 WO 02/ 064594 P 06 152 Step C. Preparation of
6- ( 2- met hy | MgOH{ Q}M@E&ﬁ%&m%ﬁ%ﬁcp&Taw %ﬁ?‘no) pyri do

j2,3-djpyrimdin-7(8H-one: unv~F ~(_ "1I5

Example 105: 2-f [1-(Hvdroxvm_ethvl)cvclopentvﬂaminoLG—_(Z-metthbeyxi_)_—
8-methvlpyrido[2.3-dipyrimidin-7(§ H)-one

NS N™ YT
m — m
. -
MeO,8~ "N~ "N O N" NT N0

HO CH,

CH,

10

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

. N xR X N™ Xy ™=
s — A
o
MeQ.,S N l’]\l O ﬁ N l}l O
- CH, HO . CH,
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CR The piperidine ethyl carboxylate (prepared fromthe sulfone described
in St ep(}ﬁo%%sﬁhhyl 4-am no-1 pi Peridi ne carboxylate in gcigeasnhidshi on as
descri be in exanple 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 di4dsol ved i n aqueous hydrochloric
acid (2M and extracted with dichloronethane (2X), then chilled in an. ice
bath and re- aI kal ized with solid sodium hydroxide. The resultant oily

- preci pitatey Sfaﬁ\gf%ﬂe AEpHeS HEGmithd fashién fRdulfenoB) 20.05 @ o.n5pr onet hane,
ar

dried with so |umc onat'e,” and evaporated in vacuo to ¥| eld 0.550 g of
t he desi redrnmop)emlannmcywt@l)m@lr(aﬂ%& o29bmunpihin hyl CHGY was op

oX7') 8-neth

- henzyl sulf d)t‘ﬁpé Hfﬂli' }8/homrsy PARRRRALY- 8%1%88& agn%cgclop%ltal)metpfx%?}b one 20 A
mxture of { adalze@ ﬂfe%xﬁﬂe?a?aﬁecﬂat&"@zf@r 1B Rburs. ThE booled fathemat e (0. 069
g, 0.652 mmol), enzenesu onyl chloride (0.050 m, 0.391 25 nmol) in 2
m di ghl or leamlimrvmsm csdted rfetlowedby)mddltu@mfelmleﬂQHoﬂ'héfQﬁagﬁ@gand 12 August

(3102, OL2 CIBPRAEY P%'sépozedmé‘” roaaie Supslepsypc A TR PPER R
concentr at g, c B QWIS AIH te(0.0348%, MbsgecThis free
am ne (0. 18@&%%}'%@%@ 1%"1)991\8% |SSST@\)% I n et hyl(acet ate 5(% 2 m) and
hydr ochl orlp[.gt;l:_q;ﬁlsm ether (1M 1 eq) was added. Isolation of the solid by
filtration, rinsing wwth ether, and drying in vacua provided 0.156 g of the
hydrochl oride salt (MP = 115.2-122.9 C). Examle 112: preparation of 6- 2
4-dif

(2 31 “Oi”r’n-%ﬂ%ﬁije %6"7 ”EIV!Eﬁ-%z,a‘Di(fM)ro—Me%f'v)lgiﬂﬂeﬂﬁzﬂﬂoxoMa?? gigam no entane i dO

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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Step A: Preparation of 6-(2,4-difluorophenoxy)-8-nmethyl-2- (N
(car bobenzyl oxy) - 1. 3-di am nopentane) pyrido f2,3-dl pyri mgtiiepb2o5ol - one
Sul fone 5 02%4?34 6.4 nmrnol) 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 veguumto give crude oil that was
di'ssol ved up with dichl oronmet hane washed wi th saturated sodi um bi carbonat e,
washed with brine and dried (MgSO4). Filtered and concentrated to give

~crude 20 oiI L C S.C p i cageMeREUdS3g Wi th 2%
met hanol in3® ?‘E#‘H;ﬁaﬁeﬁcﬂgﬁg? @g@%%\/ﬂﬁ% 5@%"7‘%“ ’
.- 6-(2,4-difl g@;g@enoxy) 8-methyl -2- (N -
. (car bobenzyl oxy) -1, 3-di am nopent ane) pyrido [2,3-d] pyridin-7 (8H)-one

(mass spec. Mtl= 524) 12 August 2005 WD 02/ 064594 5 PCT/ EP02/ 01106 154 Step
B: Preparation of 6-(2,4-difl uorophenox - 8- et hyI
net hyl sul f omghhpik, 1B8di vm on ph et - 2] X

a THE sol ut hapdiald® Inc}piperif

(car bobenzyl oxy5- 1, 3- d| am nopent ane) pyr| do[ 2,3\d] Pyr| m din-7 (8K)-one (0.65
g, 1.2 mol) was added 10% Pd-C (0. 13 g) a stirred for 4 %rs at 23 C
under hydrogen gas. Filterefl and concentr ern

di ssol ved up 10 w efi~ehi or onet hane and ¢ gl ed t %, E
pyridine ( 5 m, |2 ) langdl nethanesultTony ¢ ;Ldeﬂ(oNom m~, 0.86
nmol ) and stMeD; d. N cépt rat ed under vacuum and chr omat @@raphed on silica

gel eluding with 1% ma;hanol in dlcloronet hane to give 0.121 g
6- (2, 4di f | uor ophenoxy) - 8- net hyl -

N t hyl sul f I 3-d t dol[ 2, ﬁ d 7(8 15
\(/\/m chrrewag Z:Jssglnzed i mmrlttglr;ragggl?&qigfel) yr| o }@lﬁ‘%)%q%ﬂb%&ﬁ(olr_? dgngalt
(mass spec. Mrl= 468 ml%&éggﬂ%%,ﬁnﬁﬁé BB ¢-reByi-2-Bygolafisdneon of

 4- Ani no- 2- mPiReTidingFagb

10 was stirred at 120 °C for 2 hours and then poured into water (200 mL) and stirred
at TooIn temperature fdr i 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
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L. "NHI CH 11111,1 N HCOZCH3 / OK HZN Z N O K O*" aO H3 NFI Z acetone
-BUOECHO O20 I It CHIII 1V Preparation of 3, 3-D ethoyyrapozo1106

f or myl pr op0IR0E4SP4 e Pot assium Salt (I1) 12 August 2005 WO 02/ 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 added48.0 M potassiumtert-butoxide in
THE (2.2 L, 2.2 noles). Tenperature was naintained in the range of 10 Cto
15 C throughout the 45 minute addition. 5 'Follow ng the addition, the

resulting slurry was stirred 2 hours at anbi ent room tenperature. gHexane
(400 ni L) wasgthen added and sti}

ring was continued for anotheg 20 m n.
The slurry wgg filtere e -sgke washed withu h es ‘@o dried
over ni ght at GM d . Fe—yrerd of al r~w&s 302.5 .
grans (73.09%. x€ consistent with 10 i he dekjred structure
1. Preparation of 4 Am nQ‘:gg-SUl fanyl pyri m di ne- 5- car bal dehy (rer) A

slurry of thiourea (92.8 g, 1.22 noles) in ethanol (90 M.) was heat ed under
reflux and vigorously stirred. To this slurry was s)éa nsion of 3,3

ded .a
15 di et hoxy- 2- f or ny| pprogixesre iof tedrepdnssel qnhulsﬁa{[ﬁ-(?-raf?“?é%?hEW [.06 nol es)
: N _ . e T
0 2o% m,ggmyl-‘i-oxo-’!,8-dihydropy;ido[.’2,?;-d]pyrirnidm-2-1~/1]ammo}13113‘31’1dme 1
5 carboxylate (0.500 g, 1.13 mmol) and iodotrimethylsilane (0.32 mL, 2.27 mmol)

in 5 mL dichloromethane was refluxed. After 4 hours, additional
iodotrimethylsilane (0.32 mL, 2.27 mmol) was added and the reaction stirred at
room temperature for 3 days. The reaction was diluted with methanol and
evaporated, with the residue taken up in a methanolic solution of sodium

10 methoxide (0.5 M, 9.1 mL) and re-evaporated. 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

i o)
F ‘
See N\\o
O (I:I)N JI\
S S
- H 1
" NNI;IO CH,
H CH,

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 dichldromethane was stirred at room temperature for four days.
The reaction mixture was purified by column chromatography (8i02,
CH,Cly/MeOH/NH;OH ~ 95/4/1). The column fractions were combined and.
- concentrated under reduced pressure to provide the free amine. This free amine

25 (0.040 g, 0.078 mmol) was dissolved in ethyl acetate (1-2 mL) and hyd_rochlonc




_ 12 August 2005

sodi um net hoxi de/ met hanol (85.5 nL, 0.37 nole) and ethanol (285 n)L) in
five aliquots over a 10 minute period while naintaining pehlips Q66 tions
(al t er nat woed2ys40he |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 t’igéd under reflux for an additional 1
hour. The m xture was then cool ed and aporated to near dryness on a
rotoevaporator. The residue was dissolved in water (940.nL). Crude product

was precipitated fromsolution by the addition jd (280 )
and i sol at egh;¥ ipferifdrl(tvial leq)}waﬁsaddgdalszbﬁﬁﬁef%sp}‘ﬁf’ mzfol#?g%g’gb]g?vgégs

filtration funnel. The cake, was wash . ﬂﬁrdes ofibgt.asBer i fi cati on
via tritur abynmlmgwwﬁbﬁﬂ\ﬁh?@ gl5r°¥1§ d%ﬁflﬁ\ggt es, i owed by cooling and

filtration - §3020-1%%.06C).pr oduct as a br| ght yellow solid
83’3(/59%# f"ﬁ t 60i§@0 AN

after dryin C in a vacuum oven (subsequent preparations 12
August 2005 WO 02/ 064594 PCTI EP02/01106 156 have denobnstrated that this
trituration |s unnecessary). ‘—’4r-ﬂBle f¥n0xS)-89feth NVR
(DVBOsd(, ) Easmpleddy: Fagpais g acture || I Pearatlon of

4- Ari no- 2- z %l &Jl énm uti on of
4-am no- 2-s i'm di ne-5-carb ehyde 1 00)-Gumerfy1 244 4
mol es) and 325 nesh .ﬁwpalsé’irmﬁr@‘a?’b@gr{’a& gikﬁo 9%! )nD’Tee@) in acetone

(1.5 L) was added iodonet ha i dsh-7(38 emml es) dropw se over 20
m nut es wi t K-aipeaddagie ”#ﬁé‘g#j}% ure was Z"‘tolarred at anbi ent room

tenperature over the weekend. TLC showed remaining Il and an additional

al i quot of iodonethane was added (8 nlL) and stirring was continueg~<

overni ght. 10 AC again showed some |11 renmaining and an addi t| on port| on
of i odonet han was added (8 gri)l.and stirring t|N 24 hour
period. An 0 5. %‘*yyl—a{-ed—produc @upd L1,
The reaction & Pp€U~t 0 near dryness or‘ﬁa I?‘ot’iBevaporat or.

- Water- (1 L) was added togﬂhe resi due and the product was cbtl ected via
filtra@ion and washed with- wat er

A mixture of ethYl 4-{ [6-(2,4-diﬂuorophenoxy)—8-methyl-7-oxo-7,8-
1-carboxylate (Example

i imidi i jperidine-
dihydropyrido[2, 3-d]pynm1dm—2—yl]anuno}p1pen
s 432 mmol) in 20 mL of

70, 1.0 g, 2.16 mmol) and potassium hydroxide (2. 43 g,

15 ethanol was refluxed for 17 hours, after which 0.5 mL water was added and

reflux continued for another 20 hours before evaporating the reaction volume
illed in

under reduced pressure. The residue was taken up in 100 m! water and ch

bath before acidifying with dropwise concentrated HCL. The acidic
eing re-

an ice
| aqueous solution was extracted with dichloromethane (2X) before b

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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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% |V and 4. 2%chhpolsaopl e 114
Thi's exanwioanicb4596trates a p38 (MAP) kinase in vitro assay useful 20 for
eval uati ng 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-phosﬁbate fromy-33P- ATP by p-38 kinase
to Myelin Basic Protein (MBP), using a mnor nodification of the nethod
described in Ahn, et al., J. Biol. Chem 266:4220- 25 4227 (1991). The

phosphoryl ated form of the reconbi nan 38 MAP ki 8-1hAnFXPr essed
With SEK-1 and MEKK i frep.B: Gyepargi@rof &%ﬁ%?ﬁ%@@@?ﬂaﬁﬁw% )?Ll 2 August
2005 WD 02/064594_ PCT/ EP02/ 01106 IndBbidofS3edipy2hiin- Y08 7)-AE062 (1997))
and then pul{[(ﬁbé’éFyW%@f%}?’r‘ﬁ’}/jﬂ)%ﬁP’g%rglt’gg}r)g%hy using a Nickel colum. The
phosphoryl ated p38 MAP ki nase was diluted in kinase buffer (20 M 5

3- (N-nor phol i no) propanesul fonic acid, pH 7.2, 25 nMfi-glycerol pgesphate,

5 mM et hyl ene gl ycol - bi s(beta_asi noet hyl er)ﬁ N, N, N, N=t et raaget | c acid, 1
nm sodi um ort ho-vanadate, | di t hi ot hrajfal ~& ¥
e

“\ﬁ@/‘ m oride).
Test =~ conpoype~di s it or_onl y,.DVBO (T dnt dol M t he
sanples werelin ubj.Le f 1 at 30C. The kinase ¥ealti ®n was initiated
by i0 the additi o of alsuBstrate cocktail containi ng MBP affd y- 33P- ATP.
After incubating for affadditional 20 min at 30C, the reaction was

term nated by adding 0.75% phosphoric acid. The phosphoryl ated MBP was
then separated fromthe resi q%ﬁb\@§g§eﬁﬁiﬂe@.h5@gm.Mb‘éM%@se
menbrane (M I 1ipore, 2SS , USA) and quant |t at nggs 1&)%1
scintillatiop couni GicriRamamte with sééinmaronar, (0082, SZIMPD 1 i s
exanple illustrates an in vitro assay 626591‘4%0‘f?£§d§ﬁ?1%dia9md%t-i on

o-toluenesulfonyl chloride (0.085

temperature for 17 hours. The reaction mixture was purified by column

CH,Cl/MeOH- 95/5). The column fractions wWere

10 chromatography (Si0z, .
rovide the free amine.

combined and concentrated under reduced pressure 10 p

" 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
rinsing with ether, filtration, and drying

reduced pressure Isolation of the solid by
15 in vacuo provided 0.031 g of the desired
134.6-187.3 °C).

product as the hydrochloride salt MP= -

? Step A: Preparation of 6-( 2~methyl-4-ﬂuorophenoxy)-8-methyl-2-

methylthio)pyrido[2,3-d [pyrimidin-7(8H)-one
CH,

e) ' _ _
& i e
0" S 0O
)I\/N + Mes” N7 N0 F
MeS” - N
&, oo
25
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of LPS-induced TNF-ct production in THP1 cells. 20 The ability of the
conpounds of this invention to inhibit the TNF- a rel ease lﬁ%ﬁq,gri ned
using a MyapsaeEeshsfi cation of the nethods described in Blifeld, et al.
Transpl antation, 51:498-503 (1991). (a) Induction of TNF bi osynthesis:
TBP-1 cells were suspended in culture medium [RPM (G bco- 25 BRL,

Gai | t hersburg, MD, USA) containing 15% flg{ al bovine serum 0.02 nM 2-

mer capt oet hanol], at a concentration of 2.5 x 106 cells/nL and then pl ated
in 96 well plate (0.2 nL aliquots in each well). Test conpounds were

di ssolved in DWMSO and then diluted with the c It@ﬁe mgﬂ%g]?uch t hat the
final DMBSO ConcentratjmﬁreﬁfﬂwﬁmmmﬂQ‘w Y ‘?p(i'ﬁlo S of test solution

CCont 1ol Fﬁg‘ﬁéﬁéﬁ&%@éﬁg%ﬁ@%ﬁ%@%ﬁeﬁ?ﬁéf"ﬁ‘até %‘w&’fﬁ?@‘?fé? .
at 37 C. LPS (Si . ' Y sred dsld=Xagnpif a final
ggypg%%mﬁ;gﬁﬁ%?%ﬁglenB@acﬁ )(pop

concentrat i o d cells were ingub : Histibonal 2 h.
At the end of_pfdagiiaudeeghienot meﬁifb@}'ortl}ﬁl“%lhr(%ﬂg &p@r‘%gﬂﬁéﬁﬁ gﬁé\‘?efrﬂi% col | ected

and the 5 anount 'of TNF_a presen Ry i.(mg,'wﬁﬁun@A
descrilsed bmiethyl-2{pyyroBgip m%ﬂe&%ﬁtaﬁ'&ﬁlﬁ cHibdfiste (Bl

"Bles
e anount of human
deternmined by a. s %ry\,&shéﬁw{mﬁdﬁﬂaﬂes&;laﬁs#%tl?%lgg‘?ﬂoﬁ%é?@a
ant i bodi es (éf%fp"l-ﬁ% and 10 2TNF- H34) escri’géﬁlwig (Ao the rdactibh, et al .
GUT. Vol . 39()0 ¢ 884 Badlywaseyed pofFEl8 R g% Bt olatés were coated

ay as
t was

~with 50 | per well of anti bod%wzéér&lﬁ\l;gtgrdll_ry_‘)%aﬁa&u.grhﬁ_s)usmiqnﬁ’éaébat ed in

a huni di fi edweheegied to IgpmASTERCIAVET fi"ght.” The pl ates were waaraé g i th PBS
and then bl ocked%fgirzfﬁgé%%é?%fu%&tedmmhmm)ﬂabﬂa@@}-ghefomﬂ}e ? room
e

with 0.1% 15 BSA gbbovi SGfH R 2R syifatey PBS. TNF
Rejiy dol¥ human

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 (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

CcH, ' .
N N Ni\ SN
m MeO S)\N/ N7 S0 F
Mes” N~ N O T » \
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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reconbi nant TNF-a (R&D Systens, M nneapolis, M\). The concentration of the
standards in the assay began at 10 ng/nL foll owed by 6 haIIjC.[l,ﬁg,z,%gfﬁkal
di | uti onswoidoéeemty five pL aliquots of the above cul ture 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 Sﬁgfl es were incubated for 2 hr at
rgom 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 g/nL of peroxidase-stireptayidin and
0.1% BSA in PBS was asteC: Prepesation m(.z-ma@)‘iéé}@rmr a"e\%‘é’?’g ﬁ%u ated for an

additional 1 hr at room te rature A 1,mashed 4 tines with 0. 1% BSA
in PBS. Fi ft(y—pwridwl@lwpwgﬁgﬁ‘%éﬁ"%g5&%‘-’%94 PCTI EP02/ 01106 159 .
phenyl enedi am ne solution (I tg/nL O phenyl ene-di am ne and 0. 03 % hydrogen
peroxide in 0.2Mcitrate buffer pH 4.5) was added to each well and the
sanples were incubated in the dark for 30 mn., at room tenperature.

Optical density of the sanple and the reference were read at 450 cam and
650 nm respegTwely. TNF-a |levehs were determined froma gra el ating

the optical dgnsity at 450~ he concent r atagn™us heYl t:’@ al ue
was defined &s Ehe icgﬁge tragi o@
hal f - maxi mal re gri i ~g500r U

the TesT compoury A O
illustrates an in vi¥%o assay to evaluate the inhibition of L

aBsor bance. 10 Exanpl e 11QH1'£hi s exanpl e
S-i nduced

- TNF- ccSproduction in mice (or rats). The ability of the conpounds of this

| invention to inhibit the TNF- a rel easegéj?ﬁnaséhg_gwt%%%lﬁggégeﬁ%@wsi ng a

m nor nodi fi cati oph@piptidinerethiioasbodylate Cri in Ziggt ti, et.
al., J Imunol., 148:1890 (.1992). an t€tin sidlilar fathiohab detiibad  Med. |
8’%‘1‘%‘8@“@\%?5%%}8’1%8-5? gr ams éI%r%aJé)esl @ ver,

in example 70). was isolated as the hydrochloride salt (mp 184.

i ide (4.81 g, 85.7
10 g of this ethyl carbamate (2.26 mmol) and potassium hydroxide ( g

‘mmol) in 60 ml ethanol was refluxed for 3 days and evaporated in vacuo. ‘The
residue was dissolved in aqueous hydrochloric acid (2M) and extracted with
dichloromethane (2X), then chilled in an ice bath and re-alkalized with sohid
The resultant oily precipitate was decanted and washed with

sodium hydroxide. .
dried with sodium carbonate, and evaporated 1n

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,
H, | i : o
So, |y W
& oL
) (O —— PO,
H
ci,

A mixture of the piperidine (0.125 g, 0.326 mmol), sodium

20

cafbonafe (0.069 g, 0.652 mmol), and benzenesulfonyl chloride {0.050 ml, 0.391

25 mmol) in 2 ml dichloromethane was stirred at room temperature for 5 days and
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di ssol ved Win02®434 aqueous vehicl e containing 0.9% sodi um chloride, 0.5%
sodi um carboxynet hyl -cel | ul ose, 0.4% pol ysorbate 80, 0.9% benzyl al cohol
(CMC vehicle) or only vehicle (control group). After 30 mn., the mce
were injected intraperitoneally with 2Gsg of LPS (Sigma, St..Louis, M.
After 1.5 h, the mce were sacrificed by C02 inhalation and bl ood was
harvested by 25 cardi ocentesis. Blood was clarified by centrifugation at

15,600 X g for 5 min., and sera re.tr far O amd dopgsin and frozen
at -20C unt ipurmae\byzelanmhmmmpg@%ﬁﬁ%bﬁ'@%@g&%i %gg)j?g}a | nt er nat i onal ,
Camaril | o, Ms%f 8{”%’8#%% t.heciBpel anddt raduced pressuge tsf provide Mfgust 2005
WO 02/ 06459 fh f 8 Repr esent ati ve gg/g})gé}nd%. of@lg?c#éesent

i nvention argeshgwe This fibelktmnd (0ak8d 2 Q58 nImeld MERAISEIXEO AL 5F“Fabl e 1 and
2 have I1C50 activity against p38.Kkina i R 5019, ¢folddoprofaliout 0.1 to
5000 nM Wi tﬁ-lmé-)ﬁ%ﬁb&‘ﬁ?ﬁ’ﬂo%g%gub%tﬁ%ﬁw’ie%ﬂ(;%%%oo nM and are ?%pri singly
sel ective for i@%@ @%{%}eﬁﬁﬁ abjitedfr mdairphg in vepe poevidedd. e 8t Bhd

tyrosi Re Ki n%oé e ata 10Or sggcifioc conpounds are provided in units,
whereby a unj,%drédm(ﬁmermlltéhv])’# h15Bd2289pCes of "0.01" corresponds to 10 nM
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Formula 1. MOL STRUCTURE M Pt. Mass Spec 1-1

1
Example 112: Preparation of 6- 2,4-diﬂuorouhenoxv)-8-methvi-2- (N -
ido 12.3-dl pyrimidin-7 (8H)-one

methvisulfonyh-1.3-diaminopentane
10 ,
Step A: Preparation of 6—(2,4—diﬂuorophenoxy)—8-methy1-2- (N'-

(carbobenzyloxy)-1 .3-diaminopentane) pyrido [2,3-d] pyrimidin-7 ( 8H)-one

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) :




1-2 1- - - 12 A
0. 053 ?21Aﬁgﬁst5 2005 WO 03] 064504 162 L STRUCTLRE 1-6 1o 01410 0.175
CH UCT -6 1- '

M Pt.waQ@oesbo 201.6 197-197.4 210.4-231.5 UwasleXBalin%g%"%’“ﬁ“ﬁl'g 1-10

Spec
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Step B: Preparation of 6-( 2,4—diﬂuorophenoxy)-8-methyl-2- (N L
methylsulfonyl)-1,3-diaminopeniane ) pyrido {2,3-d] pyrimidin-7 (8H)-one

F
N Ry R °©
P j
N7 TN N™ O F o)
] N SRy R
. CH, . . i P
N N N (o] F
N 1
)\ o, 0 *
o} o] \‘S"
. | . AN

(carbobenzyloxy)—1,3-'diaminopentane)pyrido[Z,3-d]pyrimidin—7 (8H)-one (0.65
g, 1.2 mmol) was added 10% Pd-C (0.13 ¢) and stirred for 4 hrs at 23° C under

hydrogen gas. Filtered and concentrated under vacuuml. Residue dissolved up

To a THF solution of 6-(2,4-diﬂuorophenoxy)-8-mcthyl-2—(N L

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)-S-methyl-?.—
N 1-methylsulfonyl)—l,3-dizm:cinopentanc)pyrido[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

- JSL SH s”
N;\ hooscH, | ook W N Ry ol Sy
- — — ——= i
o~ KEBUO o~ NaOCH; Z K2C03 k(k
o THF o™ E1OH NHe  acetone NH
\ CHO . cHO
o n W

20 . .
Preparation of 3.3-Diethoxy-2-formylpropionitrile Potassium Salt (II)
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/ EP02/ 01106 163 MOL STRUCTURE M Pt. MassExanpl elC50 Speg/ebedo#ias0. 121

F 1-12 23%0/6288898570. 008

M+-1=385260. 003

To a stirred s

cH O 6 F 224.2-2250.145 CH F 1-14 2583.2-253.9

1-15 253.8-254.70.393 o
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olution of 3,3-diethoxypropane-nitrile (1,283.80 g, 1.98 moles) and

methyl formate (148.80 g, 2.48 moles) in anhydrous THF (1.1 L) at 10°C was

added 1.0M

potassium sert-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 “Follow1

temperature. Hexane (400 mL) was then added and stirring was continued for

ng the addition, the resulting shurry was stirred 2 hours at ambient room

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 a rotoevaporator. The residue was

dissolved i

n 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 mediu

m frit sintered glass filtration funmel. The cake was washed with water

(800 mL). Puriﬁcation via trituration in hot water (1 L) for 30 minutes, followed

by cooling and filtration 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,
5 644.4 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.
10 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
15 (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

- 20 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-
25 4227(199D). |
_ 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.

5 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.

10 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
15 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
20 | 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
25 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
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1=3450. 261?7&)%1”5@5%\7&1 =3710.038 C-6 v-,,~, Pl O 1-57122.1- 16‘1‘3%1’%?1106
163
MOL STRUCTURE | M.PtL. Mass |Example! IC50
Spec
11 (O*" 235-253 0.121
$
I-12 ND 230.7-232.8 57 {0.008
".’g"
oC-
13 - 224.2-225 0.145
I-14 ' ~ 0\, 253.2-253.9] M+1=385| 26 | 0.003
(’5 &
I-15 ) N 253.8-254.7 0.393
n\)l\h‘/ o
¥ 7 1




12 August 2005 WD 02/ 064594 PCT/ EP02/01106 170 MOL STRUCTUREfIGUSt 2005

Pt.l\/assExawBI()g)og%g Spec 1-58F Mr1=378660.309 N N\ \ \ 1-59F M-1=4002.42 1
NO / cH3'0 2BON Mr1=398425.45 \  \ CH. F 1-61N O | FUHEE0YaHIs, 171

1 CF6 1-62~N 0210. 4-211. 20. 017

164
MOL STRUCTURE M. Pt Mass |Example| 1C50
Spec
-16 M+1 =387

Ci
OO0
CH’ CH
17 |, N M+1=387
F o ~
%2 CH
118 O\N ‘:\IIOO M+1=353 | 21 | 0.232
A o
o, CH

I-19 M+1=465 33 0.224

I-20 N Ry F M+1=371 22
| R
QLD
o, cH

1-21 183-191 | M+1=370
OLUCCCO
e g -

208-211 | M+1=389 23 0.010

0.024

22




12 August 2005
N EF CH OHOH CH 1-63N, r 207.2-207.50.203 N CND OH F

1- 64FM-1=3dldRabi3 X~cO 12 August 2005 WO 02/ 064594 PCT&?(E)’IQ% %3111(3?‘ 171
MOL STRUCTUREM Pt. MassExanpl el C50 Spec 1-65Inc FMrl =345460 475 =R\ \ \
1-66,i,C, Mr1=372461. 14 \ 1-67FM+1 =3290.018 N

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




FiaC N! O CF- 1-68Mr1=3011.13 C4 1- 69FM+1=4770.410 N O, ¢ 4gust200s

M-1=36767 |~ I\ ° 1-71F188.8-189. 7M+rl =403550. 130 N /
12 Augusta’fg%g”%%z/ 064594 PCTI EP02/ 01106 172 MOL STRUCTLF%éiWP“ﬁ{O‘Wﬁss

Exanpl el C50 Spec 1-72c.,, 109.4-111. 3M+r1=405650.014 F CH
1- 73ClI N180. 2- 183 9M+1=3590. 060 oM

166
MOL STRUCTURE M. PtL. Mass |Example| IC50
Spec
1-30 ka@ M+1=337 0.039
L I o
o CH
I-31 @ M+1=371 0.129
S0
AALA,
o
CH
1-32 PPN M+1=371 0.119
Sl
QN N I O\QCI
o CH
1-33 F M+1=355 0.018
~ K@
AALLL
cH,
CH
I3 | — A~ 0\@ M+1=355| 35 | 0.080
o l'd 0 |
CH
I-35 T M+1=373 0.002
sHseqel
| O
% CH
136 \,j 2N °© M+1=355| 36 | 0.958
l o
. N A 0
o, F .
CH




F CH 0 1- 75FMr1=419386Yg8% 995, ¢

\ NtCo\ ., F CH-74M1=4420.002
CH3_ OH 1476N | o | 210-211Mr1=407690.410 No | a OHs CH
1-77=: -, 220092868045\ =407 N O 6% PCT/EP02/01106
167
MOL STRUCTURE M. Pt. Mass |Example! 1C50
Spec
[-37 RS 0 Coral M+1=38% 52 3.93
HE & I,
ﬁf\a
I-38 o i M+1=403 0.621
R,
Neeqs
r° o,
HE
-39 T M+1=375 1.07
r OO0
O\I/\N N/.l o)
’o 0H3
HE
1-40 3 M+1=380| 80 | 10.77
LK
o,
11-41 F o M+1=373| 40 | 0.220
-
&, &y
-42 m 245.2-246.1| M+1=478 79 0.254
L
1-43 NN 203.2-204 | M+1=377| 63 | 0.356
o




| CH 1_78242. 3-242. 6Mr1=381740. 017 1 NCH 12 August 2005 WO 037G¥FEY£0%°
PCTI EPO2/ 173 MOL STRUCTUREM Pt . MassExanpl el C50 Spe
%%.%f%ﬂ%%:430750. 029 — 7 1.80239 3. 240.50. 135 RSYERIPBLES »gamm

1-79248. 2- 24
=4570.724 L CH 0 CF~ 1-82F234.9-236.10.029 NNDF N
168
MOL STRUCTURE M. PL. Mass |Example| IC50

Spec

I-44 m"\g 245.2-246.1
N S ) [+ F
cH,
CH

1-45 PN 214.7-226.8 0.273
LXK |
N N ‘ Oa
CHy
CiH

O

1-47 PN M+1=456 0.648
¢MNMm©

o1

I-46 M+1=3431 37 0.066

I-48 M+1=331 38 0.372

F
0e
HO\/\N)\N/l o
cH,
HG f
N \0
He P
"o
cH,

7 I-50 ¥ M+1=343 39 0.028
G 0\(5
H"C\I/\N)E\N/ o
o,

1-49 M+1=356 0.066




6 CH O 1-83D233. 9- 235. 5M+1=443720. 341 N N 4r GH CH 1- 84} f\g 249yt 2005
239.7-240.40.054 " ' N NNp CH C CHOH 12 August 2005 WD 02/ 064594
PCT/ EP02/ B¥A86494 MOL STRUCTUREM Pt . MassExanpl e1C50 Sped CT/EP2/1106
1-850188-1960.085 NN .0 NI C, CH3 C'H

169
MOL STRUCTURE M. Pt Mass |Example| IC50
Spec
- % o 255.5-261.4! M+1=494 78 0.246
NS¢ 6 9% |
L ’
I-52 q:fxgp 249-4- 1 0.0M
W0 ¢ 251.2
CH, om )

oH
{I-53 PN _12152-218.1 0.073
XX
N N7 N o
Hzc\l\‘ | F
CH, CIH :
o

' F
Nl TR O©
ao’\(\:)\:IIIo
oH o,
=
jseqe
R o
o,
I-56 M+1=371 0.038
He I " o O
oy
I-57 C/Q\u 122.1-161.2 0.181

11-54 M+1=361| 41 1.09

1-55 M+1=345 0.263




/v "1 F 1-860, 243.6-244.70.051 b Nzz :XI ) NOF ovf W9UE%P0g7c -
F212. 8- 213, 5MiAz377600. 162\ a N 'f ENF ~C GHa CHz

PCT/EP02/01106
170
MOL STRUCTURE M. Pt. Mass Example| IC50
Spec
1-58 == E M+1=378 &6 0.309
sEveqe
*N/ I}l o}
CH,
|-59 /\I £ M+1=400 2.42
paSrees
Iu/kn/ | v}
o,
160 : M+1=308| 42 | 545
‘oo
’l\N’ "o
CH,
I-61 M+1=383 43 0.171

| E
REseqs
N 7 I o]

CH,
I-62 NN RO 210.4-211.2 0.017
IS QS
N N ril (v} ¢
CH, CH

CH,

I-63 \Q 207.2-207.5 0.203

164 M+1=341] 44 | 0.113




VH 1- 88EM+1=3590. 113 1- 89FM+1=4141. 81 1-90F Mr1=412470. 04% 44'9ust2085;
CH3 12 August 2005 WD 02/ 064594 PCTI
MassExanpl el C50 Spec - 92FM+1=3920. 003

AR T

M-1=392490. 006 O 1-94FMr1=3570. 006

ﬁﬁ%{.’@%&? 175

171
MOL STRUCTURE M. Pt. Mass |Example| IC50
Spec
I-65 |[ng £ M+1=345 45 0.475
pereqs
o~ \ 5
CH,
166 | g i M+1=372] 46 | 1.14
OO
HE »
| O
o,
I-67 £ M+1=32¢ 0.018
jJseqe
HE N N o
o,
|68 F M+1=301 1.13
pee @
HSC\N/lN/ o) |
e
-69 % . £ M+1=477 0.410
N7 = .
CCO
O
I-70 [ Q E M+1=367 67 0.095
[RSeeqs
’kn/ \ o)
CH,
-71 ¥ 1188.8-189.7| M+1=403 55 0.130
- l}l 0
cH =




c -95F201. 8-202. 5Mr1=421570. 027

A, )-~ X

=3630. 11WQOZ$594 ,gust 2005 WO 02/ 064594 PCTI EP02/01106 176 NOL &
Pt . MassExanpl el C50 Spec 1-99 1-100227.9-228. 8M+r1=389770. 030

CH 1-97216. 3-218. 1M+ =4410.056 n '

O

i 1-960 F251.7- 254. 9|v++1 =43%848u33805 - o

v 2B 257 SM
STRUCTUREM

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 & 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
178 N °©242.3-242.6 +1=3811 74 | 0.017
i
CEree
Criey




cl~ CH CH 1-101 1-102210.8-211. 8Mr1=3910. 025 cK F 1-103' r ' yygust2005
Ve1=474310 00} (50 01 G 1-104 FW1-358>10 Q' 1-105FM-Jedfihbhans VO

02/ 06459 August 2005 PCT/ EP02/01106 MOL STRUCTUREM
Pt . MassExanpl el C50 Spec 1-106M+1=3980.345 F \ \ G /[ | /
173
MOL STRUCTURE M. Pt. Mass |Example| 1C50
Spec
I-79 248.2-249.1] M+1=430 75 0.029
- S
F: N Sy
i -
) *]
oy
1-80 o n/@\: 239.3-240.5 0.135
1) .
&y
i-81 o D/Q\ 266-268 | M+ =457 0.724
Ho Cl
L@ o
PN
1-82 234.9-236.1 0.029

I-83 AN 233.9-235.5] M+1=443 72 0.341
AL
éHJ |
CH

CH,
-84 NN 239.7-240.4 0.054
|
CH, :




CH3 1- 107FM+1=3150.074 | 1-108FMl =378811.07 | 0 A~ h ~ T Hgyt2009

180. 2 18@@%%@3710 368 a 1-110F176.7-177. 7Mr1=391590. 124 Boodossh-N b N

1-11 i208.7-212. 44. 88

174

MOL STRUCTURE M. Pt. Mass |Example| 1C50
Spec

-85 N;IIOQ 188-196 0.085
|
CH, CHH

1-86 o)é 243.6-244.7 0.051

I-87 212.8-213.5| M+1=377 60 0.162

-88 ] M+1=359 0.113
000 |
&

-89 °‘> F M+1=414 1.81

pEreqs

I-90 M+1=412( 47 0.045

[-91 M+1=373| 48 0.613

E
o
1 -
"o
| o,




w 1-112f242.7-243.10.993 N 0 cp~ 12 August 2005 WD 0210641g452005
PCT/ EP02101106 178 MOL STRUCTUREM Pt. MassExanpl el C50 SPeGor/mpoz/o1106
1- 113( a2 1WOd2948RA1-373680. 020 ~ CH 1-1141 \ o0 "0 0. 147 1V N I ¢

CHI1 CIH 1-115207. 3-207. 6M+ 1=4210.699 " . . o]
175
MOL STRUCTURE | WM.PtL Mass |Example| IC50
Spec
192 | = i M+1=392 0.003
SN seqs
LXK
(o™
1-93 F M+1=392 49 0.006
S 0
CH,
I-94 1 M+1=357 0.006
S seqs
e \ o
oy
95 | . f 201.8-202.5| M+1=421 57 0.027
g N S S
oSsoqel
o &
96 | o o | 251.7-254.9| M+1=437 58 0.031
Js R \Ej\:
C!-chJ
-97 y@\ 216.3-218.11 M+ =441 0.056
l\; oM
5 !.': |
98 | T s 253.4-257.8| M+ =363 0.113
VO
CH,




. 12 August 2005
CH 1-116FM+1=3290.145 N\ \ \ 1-117222.1-222. 8M+1 =4370. 823 CH

-~ 1-118C' 1 WORAESIDN\K1=3910.643 F Ciirai- ' OF 1 PCT/EP02/01106
1-119F104. 3- 107. 5M+1=391530.045 HC, Ha ~ NN NF O HIC 12 August 2005 WO
02/ 064594 PCT/ EP02/ 01106 179 MOL STRUCTUREM Pt . MassExanpl e1C50 Spec

176
MOL STRUCTURE M. Pt Mass |Example| IC50
Spec
1-99
1100 AXL O  |[29288 Mei=s0| 77 | 00%0
§ L,
101
1102 N 210.8-211.8| M+1=391 0.025
L,
5 T
1103 ‘ ; M+1=474] 31 | 0.001
2
!/
o}
3 A o
e
104 & ; M+1=358 >10
v O N
HC [ ‘@
. o I -
CH,
1105 : M+ 1=384 >10
OO *
;964
&




1-120R 0 CH F223. 4- 225M+1=528300. 001 F 1-121aH F 12 August 2005
cl w107, 2WQ 02/eE9E=3730. 107 OH N\ \ \- | }1 / HN O GUE/ERIZOVESH 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. 2MF1=405620. 031 ~

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
rvﬁ -
et
[Fi12 L, [T 0.993
o
/\ CH
L,




NNO CH F gOHI| CH 1-125(r)r,-1 198.6-200. 3M-1=385878“91F RRR) N N
O | F CHYo@H/0@idds 1- 126FMF1=3570. 008 xrO ~' | 12 August poG@Epoy6110e/ 064594
PCT/ EP02/ 01106 180 MOL STRUCTUREM Pt . MassExanpl e1C50 Spec
1- 127JM1=387500. 080 0,")f' o

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

119 104.3-107.5] M+1=391 53 0.045




F 1-128E M1=4662.54 C) f / f CHa 1-120FMr1=359510. 046 - 9ust2009

1- 130F203w@® (2mé+39. 035 ,N O OH i | 1-131f F 224-224. 90. @¢3/Kpodofos F  CH,
dH OH 1-132' 0 \ 232.4-233.70.260 NN" NO CH3 cii 1-133197-204Mt1
=462700. 002 F gi 4 12 August 2005 WD 02/ 064594

179

MOL STRUCTURE M. Pt Mass |Example; 1C50
Spec

1-120 go & ] i 223.4-225 | M+1=528 30 0.001
OO

F

121 & F o
H,C P
He N’I\N NS0
CH,

(-122

107.2-111.4f M+1=373 0.107

CiH ¢ |250.5-253.7 1.13
soqs
Hac\N)\N/ I;.I i}
CH,
E
Jeoqe
R

CH
I-124 PN 0 130.6-132.2| M+1=405 62 0.031
cH,

;\?

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,

[-123 178.2-179.6] M+1=327 34 0.092

I-126 M+1=357 0.008




12 August 20
PCT/ EP02/ 01106 181 MOL STRUCTUREM Pt.MassExanpl e1C50 Spec — ' guet2009

1-134197. #Q@@A6@D4034 F ~ F pi 0 -135np=135- M+1=399282. 0 BBEPI2B1106
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- 140MF1=4231. 41

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
.1-1101 -6 12 August 2005 WO 02/ 064594 PCT/ EP02/ 01106 182 MO ST UG UREM
Pt . MassEXWR@648H Spec 1- 141149- 180MH1=4530. 073 F 1- 1RCT/ER0Z/01106
240. 8- 242. 6Mr1=287201.83 X ~ C~t 1 -143F> 10 0 N J F 1-144-a 0-6 0.066 N
NONN

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




1-145ir' 7ri11 -6 0.026 01"'N N N O 1-146N F 0.266 NI O N N2GUFU544085,
60. 3- 61. AMA06459550 008 OF NN | 87 Cl S 1 2 August 2005 NEPIBADEA594
PCT/ EP02/ 01106 183 MOL STRUCTUREM Pt . MassExanpl e1C50 Spec 1- 148 f

246- 247. 5MF1=401250. 489 N _ V~O E

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-IZN/[\ 7 N o
CH,
1-143 E > 10
I’\IIG
L
) ]
1144 r 0.066
NS o
O\'/\/\NJ;(IIP;O‘C
[-145 | n o & 0.026
[T s
QL G000
-146 0.266

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




om 1-149' f 233-235.71.22 ~N O CHOH 1-INf . | 209-2111%0U48 285, o F
G % CEH OVO0B&5% 108. 4- 201. 6M-1=369240. 057 N N 0 CH3 C] PCT/BPE/01D6

1- 152243. 1- 246. 3M+ 1=361730.189 NNNO / | CH3 C H 1-153254. 5- 256. 10. 958
Nt O PK

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




O-1 ai
Pt . MassEx

1\ 1 1-155~ 246-250M+1=379760.410 "' O F NN CH3 CdHF 1-1561
| 229. 5-230. 2M+1=383270. 054
' 184
MOL STRUCTURE M. Pt Mass (Example| 1C50
Spec
I-154 NW‘F 154-175 | M+1=375 64 0.621
NJ%N N o]
ek
I-155 " = 246-250 | M+1=379 76 0.410
NJ\\\N N o F
L,
CH
-156 S 229.5-230.2| M+1=383 27 0.054
/k"'N P;J w]
ol
[ei;]
I-157 ): s 243.2-243.8 0.163
N Iq-& OG.M F
-158 ,7\: [ = 1179.6-182.7 0.060
N~ N \ [«]
ey,
CIH
1-159 N 254.4-255.7 0.364
. NA\N ; s}
KL e,
CH
S
Mew,
I-160 o P oo |162.9-170.5] M+1=371 54 0.448
N _
OO
HE L e

64594 184 12 August 2005 PCT/EP02/ 01106 MY “SPEIEPOREM

e

h Spec 1-154154- 175Mr1=375640. 621 F N N NPGI/ERQG/OESS Ot H N-




12 Ang_ustZONg
" é)o %3 Call OH 1-157~\243.2-243.80.163 o F H
H&Hc i o

179. 6 182. NkH 0.6 CH | ~ 1-159\~254. 4- %%%EW"%H’& W"N 0
OH | : DN~016 1-160° 162. 9-170. 5M+1=371540. 448 7
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
0T
-~ N/[\N/ lil 0.




1
1-1o0 iﬂ% Jeis)iD 02/ 064594 185 12 August 2005  PCT/ PPO2/ GLgENA30
STRUCTUREM © PHUKRY's Exanpl el C50 Spec 1-161178. 3-179. 30. 118 RENEBROIHG g H
HO CHa 1-162N ~ ' a233.8-234.60.054 F N\NNOF C O
1- 163C' 215. 2- 218. 10. 073
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
oFF1-1 -89.00.009 1-165"HF. Chiral 201.5-203.0 5 rye. . foC
1- 166F3638€€?§‘}%99§1 ~-N N N O WD 02/ 064594 186 1 2 August o2iof 106

PCT/ EP02/ 01106 Table 2. Additional representative conmpounds of Fornula I
and representative conpounds of Formula Il StructureMsMPExanpl el C50
2-1171.2-1080.016 183.5 r ~ v 2-2Mtl= 36%99> 10 2-3134.6-1100. 081 187.3

2-4155.0-1.15 185.8

Structure MS MP Example] 1C50
2-5 M+1=378 100 | 0.246

Y oore

2-6 M+1=3895 101 0.719

2-7 M+1=395 102 | 0.213

2-8 M+1=382 103 | 0.571

S

2-9 115.2- 111 | 0.008

| 122.9
jebsegetie




WD 02/ 064594 187 1 2 August 2005 PCT/EP02/ 01106 Struct ur e MBNBERARI21 cs0
2-5MF1=379M0006E546  2- 6Mr1=3951010. 719 2- 7Mr1=3951020. 2 RET/BRO3{Hj6
=3821030. 571 2-9115.2-1110.008 122.9 WD 02/ 064594 188 12 August 2005
'PCT/ EP02101106 St ruct ur eMSMPExanpl e1C50 2-10136. 0- 0. 004 140.0
'2-11194.0-0.001 197.01j | .o

188
Structure MS MP Example| IC50
2.10 136.0- 0.004
140.0
) 1 .
W:;Lmj(lw
211 194.0- 0.001
197.0
| "
OOy
: S
2-12 150.5- | 0.034
153.0
’, ! A
QOO
213 130.0- 109 |> 0.001
135.0
{ "
QT
214 130.0- > 0.001
135.0
| -
QX 0




2-12150.5-0.034 153.0 | 2-13130.0-109> 0.001 135.0 2-14130*6*¢"Y4M 135.0
91 WO 0'2’/‘0645%%_%— 15 2-16 2-17 2-18 2-19 Structure .. a-OPCIAEPERVANGUSt
2005 PCTVE521651106 189 MBMPExanpl e 1050 M+l =3931043. 74 Mr1=379105>10 M1

=3651067. 19 (M+H) +416195- 201840. 005 419.1 M+ 1200- 20287 12 August 2005 WO
02/ 064594 PCT/ EPO2/ 01106 190

189
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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Structure MSMPExanple |1 C50 2-20393MH+196-197. 286 0. 005 2-21( MfH) +3740. 073

2 22( wmv\g@og#ﬂ%%ggmo. 037  2-23( M+H) +388257. 1- 0. 002 257. SCH/ERANES=39089
0.116 02/ 064594 19 1 Structure .1V No M 467 (MH) +376 (M+H) +389
(M-H) +346 414.43M H MP 178.6- 181.2 216-217.9 200.9- 206.7 222-230.6

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




239-244 12 August 2005 PCTI EP02/ 01106 Exanple 112 93 |50 0 485 6°851
0.092 0.003 0.004 WD 02/ 064594 192 2-30 2-31 2-32 2-33 2-péTAPouctose | C 1 C
xP | C M5 WVOMRAOHMRE) +403 199. 1- 205.9 388MH 402MH ( MrH) =418 237.5-239

191
Structure MS MP Example| 1C50
2-25 467 178.6- 112 0.002
= ‘ﬁj\ 181.2
2-26 »)QM (M+H)+376 216-217.9 o3 0.051
P
227 )\/A (M+H)+389| 200.9- 0.092
L 206.7
P
2-28 A (M+H)+346 | 222-230.6 0.003
1/ -~
2-29 414.43MH | 239-244 0.004
- A




151-164. 8 136.4- 131.0 (M+H)=402 .198.1- 199.7 12 August 2065V 9ust2009

PCT/ EPC2/ 011066;%%r|’[p| el 1C50 95 1 0.001 88 1 0.006 0.043 $EZTER2/00460. 002
12 August%@ / EPO2/ 01106 WD 02/ 064594 193 2-35 2-36 2-37 2-38 2-39

Structure rOnc. MsS (MtH) =374 (M+H) =460 _MP | Exanple 212.2- 214.0

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




91 (M+H) =432 1 90 (M+H) +402 197-198.5 j 94 (M+H )+405 154, 32 AYgustBBS | c50
.125 0.003 12 August. 2005 PCT/ EP0210 XOGERROLES 064594
2-43 2-44 Structure I1C NQ MC M5 1 M+H=405 ( MrH) +386

0507 0. 908,003%3, 0
194 2- 40 VR Y0574
Mr1-417 WP 22.-64

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
\r"
2-38 M+H)+402| 197-1985| 94 | 0125
P
5 -]
2-39 ' (M+H)+405| 154.5- g7 | 0.003
f\x i 156.0
l




227.7 210.3- 219.8 175.3- 176.9 239.5 to 249.7 Exanpl e 9814E58USg0R4

0.227 0.0 . ,0.052 12 August 2005 - PCTI EP02/ 01106 WORSI/ER§YBYAS 195
0.010 0. o%’%f"gg"}‘

12 August 2005 PCT/EPO2/01106 WO 02/ 064594 Structure
2-50 2-51 2-52 CH C

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
2-44 239.510 0.052
249.7




0 196 M5 MP Exanpl e 1C50 6.93 1.29 12 August 2005 PCT/ EPCR10TI0Y 087
02/ 064594 197 Clains 1. A conpound of the fornula | or R RCEERO2OLING, o> N
Formul a WO 02/4@3%r 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
X2isOorNR ; Ar' is aryl or heteroaryl 198 is hydrogen, alkyl, acyl,

al koxycar bonyl , aryl oxycarbonyl, heteroal kyl carbonyl,

het er oal kyl oxycarbonyl ar R2'-R22 where R21 is_al kyl ene-or 2?‘5 =0) - and
R22 is al kyl or alkexy—R-Jis—tiydogepgsal kyl . MBI oa BExamp y!\t'? d;kal kyl ,
heteroaryl | het eroar%‘rk‘ﬁ, cyclodl kyl . cyc Oe‘i!]?!&y,dlj atkyt 96 0.010

‘het er oal kyl o3 rtured cycl oal kyl,| (M+H) =

d 419 176.3
RN N

koo

2-46 ?

oH

148-152 | 0-006

i853- | 107 | 0.001

2-47

2-48 (MHj=4sz| 199204 | 85 | 00%7
o¥reqel
2-49 f
NS
HNJ‘\/ N o F
|
o
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het er osubsti tuted cycl oal kyl, heteroal kyl, cyanoal kyl, heter oci{cé‘]ﬁl
US| |

het er o- c‘1¥,§l kﬂféyl , R 2-SOz-heterocycl oani no (where R 2 PSTHER

aryl, ara ﬁ August 2005 PCTIEPC2101106 WO 02/ 064594 198 het er oakyl
or heteroaral kyl), -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, ami no, nonoal kyl ami no 896 di al kyl ami no),

(heterocyclyl) (cycl oal kyl)al kyl or (heterocyclyl)(heteroaryl)alkyl; | 1
aral kyl, R3 is hydrogen, alkyl, cycloal kyl, cycl oal kvl aiky—rafy
hal oal kyl, petetroatkytgnuapeal KYT | al k8 end- C( WP R3' Emwﬁ% I@%ﬁi
hydrogen, Bl kyl|, hydroXy, alkoxy, tani no —ngreaHaeHaftnoor dial Kyl ar ni no),
am no, 33 ( pd Y3is -({O,-CO 4, - nonoalkyl am no,| dial ky|] am no| or
NR37-Y3-R  O) NH O 2INR35; R32,| R3a and |0 are ipdependgently
hydrogen or{ 10 s hydrogen, plkyl, cycl oal ky],
cycl oal kyl al kyl , optionally substitutjed phenyl )orjacyl; R7
i s hydrogen|or 34 TNEN Yo and RO are | ndependgntly hydrogen, al kyl,
aryl, aralky }-R$' | cycldal kyl, cydl oal kyl al kyl, hetqroal kyl

al kyl sul fonyl, 4 Ifonafll,' -1C(Oj- R2" 15 {where R31lis al kyl, aryl
aral kyl, cy¢l oal cycl oal kyl al kyl, heteropl kYl, alikOxY, |fm no ar
aryl (al kyl ) am no aryl oxy, am no, nonp- or di-jal kylarfdno, ary and

U 0Ol

R9 toget her |form (where R82 and R83|are indgpendentliy h ogen,
al kyl, cycl oal ky cycl oalku-aHaeH—oer—optiomat Ty subsjti t ut ed | p8&JyI)) . 20
o 2-51
Cl 1\ \ /
V,
O
. 1.29
1 2-52




or pharmaceutically acceptable salts thereof, 2. The conp&ﬁﬁﬁgwﬁzgpgin1l,
wherein: Zis Nor CH 25 Wis NR2 or 0; CR5R6 (where 30 PRI/EP§2/BLIO\R,
(wher e RAWIOS2§4Pbgen or alkyl), S, or R5 and R6 are independently
hydrogen or alkyl) or CCO X2 is Oor NR7; Arl is aryl or heteroaryl; R2
is hydrogen or al kyl; 1 2 August 2005 PCTIEPO2/01106 WD 02/ 064594 199 R

i s hydrogen, alkyl, haloal kyl, aryl, ar#kyl, cycloal kyl, cycloal kyl al kyl,
~het eroal kyl substituted cycl oal kyl, heterosubstituted cycl oal kyl,
-Y-C(O-Y2 -R" heteroal kyl, cyanoal kyl, heterocyclyl, heterocyclylal kyl,
~(where Y' and Y2 are independently eidilhgls absent or an al kyl ene group and
R is 5 hydrogen, alkyl, hal oal kyl, "Aydroxy, al koxy, am no, nonoal kyl nm no
or dial kyl am no), (heterocy alk 1, cycloalkyl)alggl or
(heterocyclyl) (heteroaryl) Ncombtydn)d{oflﬂirﬂoﬁmhl)?ér‘)(’i n, al kyl, cycloal kyl,

cycl oal kyl al kyl, aryl, aral kyl, haloal kyl, heteroal kyl, cyanoal kyl,

al kyl ene-C(O 3' (where R3' is hydrogen, am no, alkyl, hydroxy, alkoxy,

am no, nonoal kyl am no or dial kyl am n nighoa) kyl am no, di al kyl am no or

NR32- Y3-R33 (where Y3 is -C(O), - < O NR34, S(0)2 or S(O 2NR35;
R32, R34 and R35 are independent!y fhydrjogenlor alkyl; and R33 is hydrogen,
al kyl, cycloal kyl, cycl oal kyl Bl eneal kX or
Formula I
5
X
N7 T = TAr
1 l o
R\W/‘\Z/ N NRgRg
Formula Il ~
10 or pharmaceutically 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
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optionally substituted phenyl )or acyl; R7 is hydrogen or al‘zk;lljlg?san 15 R8

and R9 are independently hydrogen, alkyl, aryl, aralkyl, PCCEBpLI06
cycl oal kydswo 2pe4564l kyl al kyl , het eroal 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 tog®8 her form s2R s3 (where R82 and
R83 are i ndependently hydrogen, -CR 20 al kyl, cycloal kyl, cycl oal kyl al kyl
or optionally substituted phenyl). 3. The conpound of _.claim1 or 2,

wherein Z is N. 4. The co daf D3e! afinest A asd Y 8% 3, wherein Wis
NH. 5. The d:enmm‘l@fé‘ﬁte&ﬁ‘gﬁgﬂg_g?% ims 1-4, wherein A;,é iagqﬂ)ptional |y
substituted. eQXAFﬁﬂ?eitﬂ'g}eabgémﬁpuﬂﬁlkg]‘cnaggougﬁédBf e  Wherein X1 is
. e

0 or CH2. P conpound of any one,o0 L @ cvBmitdler ein. X1 is O 1
2 August ZOQQOMI@M@OQKW,WWWQXI%J&@gﬁ#% conpound of any one

of claims 1-7 whereipn, R i  or (REREJEYEL l)wtelmmylaglkyl, cycl oal kyl al kyl ,
het er oal ky!| Shetstocyehy @yﬁvelligg%l&ll?r( het e?ogubst i tﬂtﬁ‘iﬁ( £ Yed102batind, .
hfet elro_ I kYIl, 8he5ﬁr ocycﬁgs hQ&OEa:,eilqdy?C}ﬂﬂﬁkaﬁzgt@l@; fjm’%%hbﬁgdmﬁ any one
of clafns 1-8, erein i s heterpa _u%@l e get,
het er osubst iﬁaﬁ@@lpl)&&malkkwwanﬁéﬁ(‘éﬁ@h?)ﬁeﬂ% )ﬁet erocycl ¥I : .10.?I'he conpound
of any one of cl ai 15@# mﬁg}n odiRylitinetor dimtkdamino). 21%re conpound of
any one of calkylnBYCrO®Y: P& T h I's 3 -C(0)0-, -

alkvlamino, diatkylamino or NR3Z-Y>R® (where Y~ 1 ),

monoalky )
34 35 are i dently hydrogen or

CONR*, 5(0); or S(O),NR*; R**,R™ and R™ are independently

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,

; o O _‘Rsl
cycloalkyl cycloalkylalkyl, heteroalkyl, alkylsuifonyl, arylsulfonyl, -C( )

Joalkylalkyl, heteroalkyl, alkoxy,
15 (where R%is alkyl, aryl, aralkyl, cycloalkyl, cycloalkylalky

. - R®
aryloxy, amino, mono- or di-alkylamino, arylamino or aryl(alkyl)armno) or
d R® together form =CR¥R® (where R¥2 and R are independently hydrogen,
an og =

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;
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heteroal kyl . 12. The conpound of any one of clains 1-i 1, wherein R is

15 hydroxyal kyl. 13. The conpound of any one of clains 1P¢21EP0¢1Q31:10,& n Ar'
i s 2- subwbicwtse4 phenyl 4-substitut ed-phenyl or 2, 4di substituted-phenyl.
20 14. The conpound of any one of clains 1-13, wherein Ar is 2-

chl oroPhenyl, 2-fluorophenyl, 2-nethyl phenyl, 2 fluoro-4nethyl Phenyl or
2,4- difluorophenyl.. The conp conpoundjgd any one of clains 1-14 of
Forrmula X, wherein X2 25 15. Pis 0 and R3 is nethyl, Propyl or

cycl opropyl, pref erably rret hyl . The conpound of any one of clains. 1-14 of

Formul a 1, wherein X2 is NR 1py«:lpglkylor cycl opr opyl,
preferably nmethyl. 30 EZSNFHB%‘?“ %agg%%ES@IOH 24 anAlﬁ%g 201 17.

i 4.9 el yof mgtqoqupstltwﬁ
hygr gggﬁogﬂ§Y%gaﬁ§Y%¥>E§fe?ér z%@l&dﬁﬁmln yokk oaHQrﬂ

| sul fon lcfa%y e R s aI kyl,
al koxy, aryllg@foalﬁpp agianoamyﬂohd:tmtmln AV am n 5 18. The conpound
of claim 15, where|n i'S dgn )EQZ‘% Pf‘éﬁybr arﬁﬂﬁylﬂ'leg@upandR is
t et r ahydr o- Z(h#kp;ﬂ‘énanﬂ'?lafem pen ‘(l ai uor ophe t hyl -

. (tetrahydro- é{l&-ﬁ%r agkﬁﬁﬁhgmﬁoﬁﬁybxﬁ@ﬂ@x& dhipg; mpwgﬁﬁ;f?’(‘@ﬁ one. 19 The

conpourd of erein Ar' is Sr0aDalkRl; i s
t et r ahydr o- Zgjgmymnﬂoymjctam@dyl)@)@@aﬂw lﬁy{lj @bhe&gﬁ )~ setpr?)@ 5 2-

- (tetrahydro-2H pyran- 4 o%lp)émﬂq[yglo%j@lp}wmml&lmmL Ylwherein Arl

is 2,4-difluoro- phenyl
| haloalkyl, heteroalkyl, cyanoalkyl alkylene—C(O}-Rm (whercR is hydrogen,

alkyl, hydroxy, alkoxy, amino, monoalkylamino or dialkylamino), amino,

3 O-,
10 monoalkylamino, dialkylamino or NR3ZLY>-R® (where v3 is ~C(0), -C(O)

5. 232 R and R are independently hydrogen of
- 3 5(0); or S(O)NR™; R, R™ an
o eteroalkyl or

alkyl; and R is hydrogen, alkyl, cycloalkyl, cycloalkylaikyl h
optionally subsututed phenyl )or acyl;

R is hydrogen or alkyl; and

R® and R® are independently hydrogen, alkyl, aryl, aralkyl,

1
i Jsulfonyl, arylsulfonyl, -C(O)-R®

lkyl, alky
cycloalkyl, cycloalkylalkyl, heteroa
y alkyl, cycloalkylalkyl, heteroatkyl, alkoxy,

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

20 alky), cycloalkyl, cycloatkylalky! or optionally substltuted 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.

. i-
25 6 The compound of any one of claims 1-5, wherein X' 18 OorCH:.

. 1-
7 The compound of any one of claims 1-6, wherein X' is O.




20; The conpound of claim15, 1 i.e., 12 August 2005

b- (2, >-clifluorophenoxy)-8-cyclopropyl- and R is tetrahydsergbbfinslS

2- (tetrahydro- é%j%gyran-4-yl am no) pyndo|[ 2, 3-d] pyndi n-7(81" -one. 21. The
conmpound 0 0p/ 15, wherein Ar' is2,4-difluorophenyl and R is

1, 3-di net hyl - 3- hydroxy-butyl, i.e., 6-(2,4-Difluoro phenoxy)-2-(3-hydroxy-
1, 3-di net hyl - but yl am no) - 8- net hyl - 8H pyr 'E&]?[ 2,3-d] pyri mdin-7-one. 20 22.
The conpound of claim?21 that is 6-(2,4- | uor o- phenoxy) - 2- ( 3-

hydr oxy- 1(S), 3-di nmet 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-(2,4- ¢4 &ryhhenoxy) - 2- ( 3-
- hydroxy-1(R), 3-di net hpﬂc-caﬁ{p)ahdemI)y-@e@éPWP§ ﬁ“é&%%?ﬂz, %-yd] pyrimdin-7
one. 24. The conpound of Caim 1“@{( IFR&%P&yjsubmwcytioaﬂglAugust 2005
PCT/ EP0210110%,1)@, OpAa8kBoaychatk XY s "aeyf" ™ al koxycar bonyl viarkyl.

aryl oxycarbonyl, " het er oal kvl &pgea&koalkﬂﬁte&rraaACWP’éWErgF 3%9} or-R2' - Rf
where R2' i s hetergqubsiaufsi.c :8?(- 'and R22 is alkyl or alkoxy. 5 25. The
conmpound of claim 24, wherein R is heteroal kyl or heégch_:yclyl. 26. The
compound of claim 25, wherein, R, i Mals\lg, wiera7 K The conpound of
“any onegof clai ms9.24- ZGﬂW@“ﬂd?f%{'Q%‘?&% is 0 apd Rgte%@@bhyl . 28.
‘The conpound of a;‘% %{r}g tqﬁm&kﬁélﬁkﬁ%&amswmn@dfw AHTO18 200 The
conpound of ahgeR@AEYBRCEl A e’ 24- 28, wherein Ar' is 2,4- difl uoro-phenyl,
R is tetrahyﬁétgr-og%@\_(r an-4-yl and R2 is acetyl

ims 1-9, wherein R'is
10 The compound of any one of claims 1-7,

10 heterocyclyl.

aims 1-9, wherein R’ is
11 The compound of any one of claims 1-9, |

heteroalkyl.
15 12. The compound of any one of claims 1-11, wherein R' is
hydroxyalkyl.
13. The compound of any one of claims 1-12, wherein Ar'is 2-
substituted-phenyl, 4-substituted-phenyl or 2,4-disubstitutcd—pheny1.
20 14. The compound of any one of claims 1-13, wherein Ar’ is.l2c;r .
 chlorophenyl, 2-fluorophenyl, 2-methylphenyl, 5_fluoro-4-methylpheny ]
difluorophenyl. '
25 15. The compound of any on¢ of claims 1-14 of Formula I, wherein X2

. ferably methyl.
is O and R® is methyl, propyl or cyclopropyl, pre y

. 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




30. A conpound of formula I'" or II™" 20 N, ~~ "1, R J~ V\/‘limgggﬁ%]ﬁa | f

wherein: Zis Nor CH 25 Wis S, S(O, S(O2 or O 12 Augisipps®ebos
PCT/ EPO2/ %ngﬁyg;mm 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 CCO X2 is Oor NR7; Ar' is aryl or heteroaryl; R is alkyl, aryl,

aral kyl, cycl oal kyl or cycl oal ky}alkyl, h R1IOW 5 together forma | eaving
group or hydroxy; alkylalk Y Y Y1 1 aral'Kyl, R3 is hydrogena , alkyl ,

cycloalk 1, ¢ clo, aryl, 3! (where R31 is hydrogen, hal oal kyl,
het er oal kyl , cyanoal kyl, al kyi ene-C(O) -R alk

nmonoal kyl anuno oj4di al yé asinpoynd channenc °f3°i@1§’§_ 11;%( ereSIYSe’i(b;h- C(O,
- -C(O O, - 10 nonoal kyl anmi _no, di al kvl ami PIC ONRBR 1S 7 or
S(O) 2NR35= R3¥¥'is Rgmogeancnik®s 15 pKYE ﬂﬁ%@ﬁ%@ﬁﬁ y %r ogen or

, alkoxy, aryloxy, amino, monoalkylamino or dialkylamino).

5 18 The compound of claim 15, wherein Ar'is 2.4-diflucro-phenyl
. - e i
and R is tetrahydro-2H-pyran-4-yl, ie., 6—(2,4-d1ﬂuorophenoxy) g-methyl
(teu'ahydro-ZH—pyran-él—ylarnino)pyrido[Z,S-d]pyﬁnﬁdin-7(8H)—one.

19 The compound of claim 15, wherein Ar'is 2,4-diﬂuoro—phenyl
. ) . " i
10 andR'is tetrahydro-ZH-pyranA-yl, ie., 6-(2,4—dlﬂuorophenoxy) 8-propy!
(tetrahydro-2H-pyran—4—y1amino)pyﬁdo[2,3-d]pyrimidin-7(8H)-one.

20:  The compound of claim 15, wherein Ar'is 2 A-difluoro-phenyl
andR' is tetrahydro;2H—pyran—4-y1, ie., 6—(2,4-difluorophenoxy)—S-cyclopropyl-
. P one.
15 2-(teu'ahydro—2H—pyran-4-ylamino)pyndo[2,3-d}pynnndm 7(8H)-on

21 The compound of claim 15, wherein Ar' i52,4-diﬂuoropheny1 and
- 1 -(3-hydroxy-
Rlis 1 3—dimcthyl—3-hydroxy-butyl, ie., 6—(2,4-D1ﬂuoro—phcnoxy)—2 (3-hydroxy
| 1 imidin-7/-0ne.
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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al kyl; and R33 is hydrogen, alkyl, cycloal kyl, cycloal kyl al kyl,” het er oal kyl

or optionally substituted phenyl) or acyl; R7 is hydrogenl’G'I?"Eﬁ‘?zI@QF“,6 and Q
R8 and RO We&2¢#§&bendent|y hydrogen, al kyl aryl, aral ky}, 15 |sulfonyl,
-({O-R cycloal kyl, cycloal kyl al kYl , heteroal kyl, al kyl sul fonyl, ary
(where Rslis-al kyl, aryl, aralkyl, cycloalkYl, cyc}oal ky}al kyl,

heteroal | cyl, alkoxy, }amino or aryl(alZ232)ani no) or RS aryl oxy, anino,
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,  cycl oal kyl al kyl or

optional Iy sg?_sti tgé@%{g{%ﬁ?@éﬂﬁ’.ﬂﬁgxyearmgpaaictdﬂkylmirsi ng a

phar maceut i c&l 1%2¢ eéxcl pient, [f.,desjred iy _ Qhd RBiE
conpounds of %Q%ag@@o@tm@bﬁjlm—Rglﬁsmhef%ﬁgr‘ﬁﬁh‘é{%ﬁ§{';I%:y dcceptable salts
t hereof . 25 !_3, process for preparing a sulfide conpound of the fornula:

wherein; 12 AlkgletalR@ds PCTI EP02101106 WO 02/ 064594 204 Z is Nor CH 5 5
Xi is 0O, NR4 (where R4 is hydrogen or alkyl), S, CR R6 (where R and R6 are

i ndependent |y hydrogen or alkyl) or C=0; X2 is . halkd G Yyl or
het er oaiyl ;R is 23l kylThercompytnd ¢f3lam %dﬁ'{?&é‘i‘]ﬁl éﬁs’kaﬁr{)alc cl oal kyl ,
I

clyﬁl Ioa ylc?gl;étlr aryl, arRa! kyl,  hal oal kyl, heteroal kyl, cyanoal kyl, acyl,
al kyl ene- e re Rai is
26 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, wherein R” s 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/ N° SNRR?

Formula IT”

20

wherein: |
Zis Nor CH;

25 W is S, S(0), S(0): or O;




hydr ogen, al kyl, hydroxy, al koxy, am no, nonoal kyl am no or %lj\gplésytlzgronsno),
32-Y3 R33 (Were Y3 is -C(0)~ " 10 am no, nonoal kyl am no

NR C(0) 0 4, S(0)2 S(0) 2NR35: R32, R34 and ngcﬂbﬁéz‘mmm no or
WO 5 ’ or ; : an ar e
[ ndependeWtol%%Q%’gBS .

drogen, al kyl, cycloal kyl, cycloal kyl al kyl, 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 formul a:

_CHONE RCS)LZ NH R3 with an aryl con%%und of the fornmula: x' X3 Ar

wherein X3 is -C(=0)-OR and R is alkyl, 20 under conditions sufficient
to produce said sulfi.de Conpound 33

. ,The process | & RE2 (whixer ei n Z,
X, A? or R38is as spg{}iig'ogglm"‘r@whan)i{'*o-’r\@fdé‘?ge@loéia}@)l%9. 34. The process of
claim 33, wherein R3 i's hydrogen. 25 Wer oeogess of any one of clains
32-34 furt hae’ maRSmresindepengens ﬁﬁ’%eaggﬂnggny) conpound of the formula: WO
02/ 064594 PCT/ EPO2/ Oll)gﬁls%pgrﬁR‘H;O

1 1 or heteroaryl;
| 5 ::0 : thyl, aryl, aralkyl, cycloalkyl or cycloalkylalkyl, or RW
g Jeaving group of hydroxy,
et aR3 is hjdigen, alkyl, cycloalkyl, cycl;):ﬁky}alkyl,3 larylh afolz;
haloalkyl, heteroalkyl, cyanoalkyl, alkylene—C(O)—R' (where' R) 1:m1 ); : gen,
alkyl, hydroxy, alkoxy, amino, monoalkylamino or dJalkysla.Imnoc,) -C(c,))o- -
| alkylamino, dialkylamino or NRZY3-R® (where Y’ is -C(O), .
® oo 3; S(O),, Or S(0):NR?; R¥ R* and R* are independently hydrogen or
:l(lzf)ll,qa]id ,R33 1s t;ydrogen, alkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl or
optionally substituted phenyl) of acyl;
R’ is hydrogen or alkyl; and
'l R® and R® are independently hydrogen. alkyl, aryl, aralkyl, )
? cycloalkyl, cycloaikylalkyl. heteroalkyl, alkylsulfonyl, ary}sulfonyl;]—](:(l():-lllzoxy
{where R¥is alkyl, aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heterlo 3; ;) - Rs,
aryloxy, amino, mono- and di-alkylamino, arylamino or. aryl(alky )Znnh )
and R? together form ~CRYR™ (where R and R® are independently hy gen.

. . n.
20 - alkyl cycloatkyl, cycloalkylalkyl or optionally substituted phenyl)

31 A composition comprising a pha:maceutically acceptable ;

' ims 1-29 or
excipient, if desired and one Or MOIe compounds of any one of claim:
pharmaceutically acceptable salts thergof.

25 |
| 32. A process for preparing a sulfide compound of the formula

x!
UL
' |
R-.S)\Z/ . N xz
B

wherein:




15 wherein R, Z, R3, X, X and Ar' are as specified in Clg?#gggsé?gg?
conpri sing exposing said sul fide conpound to oxidizing copgijce@naidso
produce \ﬁﬁiogl oibf onyl conmpound. 36. The process of claim35, wherein said
oxi di zi ng COI’I&I tions 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 ste@d(of contacting a conmpound of
Formula 1V: 0 13 R where Z° RI, X1, and Ar' are as specified in any
one of clains 1-29; and L is a leaving group, 20 with an amne R RZNH with
Rl and R2 havina the sane neanina as RL and R2 in C) 0O any one.of clains
1- 29V\Ender nucl eophi I'quﬁiogpj}B,cerr&Et condi tions. 38.ST£€SI§[{O$§S%;M cl ai (T
37, erein L is a group RS(Q, - ke I vE, R roup and n
VR bt R sl AR

is an integer fromO Kbi 6 39. A conpound as clainmed in
any one of cl ai 1-29 e B 8PaAk@Elob@=@: process as claimed in claim
37. 40. A cen%gsﬁﬁlﬁ‘gﬂpsﬁ\{%“ﬁgé?‘?rﬁgcl ai m 30 whenever prepared by a process
as clained in any onexdfigotai ns 32-36. 41. A use of a conpound as cl ai ned
in any one of clains 1-29 or 3 for { he preparation of a nedi canent for
treatigg p38 nediat ed Afi s 8¥EPABeci fical Iy wherein said p38 nedi at ed

disorder 1s arthritisp [ A8: sypease, 1, aralkyl
R? is hydrogen, alkyl, cycloalkyl, cycloalkylalkyl, aryl, i,

31 31 .
heteroalkyl, cyanoalkyl, acyl, alkylene—C(O)—R (where R™" 18

amino, monoalkylarmino or dialkylamino),

2.v3 R (where Y’ is -C(0). -

haloalkyl,
hydrogen, atkyl, hydroxy, alkoxy,

. 3
monoalkylamino, dialkylamino o NR

. .m0, |
° f(l:))o C(ONR™, S(0); or S(0),NR®; R, R and R’ are independently

is hydrogen, alkyl, cycloalkyl, cycloa]kyla]kyl,

hydrogen or alkyl; and R*®
heteroatkyl or optionally substituted phenyl);

said method comprising the steps of:

contacting an aldehyde of the formula:

N N CHO

! T
R“s/'\z -
R3

with an aryl compound of the formula:

15

X 3
m,l/x\/x

wherein _
%3 is -C(=0)-OR’ and R’ is alkyl,

20 | )
under conditions sufficient t0 produce said sulfide compoum

' i 1 ar or R? is as specified in
33.  The process of claim 32, wherein Z, X', AT Of R’1 p

any one of claims 1-29.

. 3. ‘
34,  The process of claim 33, wherein R™ 18 hydrogen

35 The process of any onc of claims 32-34 further cqmpnsmg

producing 2 sulfonyl compound of the formula:




irritable bowel syndronme, adult respiratory distress syndrone or chronic
obstructive pul nonary di sease, or said p38 nediated disorder is Al zheiner's

di sease. WQO0d3%nventi on as herei nbefore descri bed. PCT/EP02/01106
205
XI
N \ \ \Arl
i
R. =
,,s\\)\z N x?
OO0 RrR3
. 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

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.




10

WO 02/064598

206

39. A compound as claimed in any one of claims 1-29 whenever

prepared by a process as claimed in claim 37.

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
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




