WO 01/ 62758 PCT/ SE01/ 00374 PTERI DI NE COVPOUNDS FOR THE TREATMENT OF
PSORI ASI S The present invention relates to certain heterocyclic conpounds,

processeswayfl/s2738t er nedi ates used in their preparation, pharmseeviz¢al
conpositions containing themand 5 their use in therapy. Chenokines play
an inportant role in imune and inflammatory responses in various diseases

and di sorders, incl ulpTERHDINE €QNPOUNDS FORTHE as well as

aut oi nmune pat hol ogi es s and at heroscl erosi s.
These smal| secreted 10 ﬁﬂ%myﬁwg%@%@g%erfamly of 8-14 kDa
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famlies on no Yof having a triple amno acid insertion between the
NH- pr oxi mal pa| r of cysteine residues. The C X-C chenoki nes incl ude-several
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triple amino acid insertion between the NH-proximal pair of cysteine residues.

The C-X-C chemokines include several potent chemoattractants and activators of
neutrophils such as interleukin-8 (IL-8) and neutrophil-activating peptide 2 (NAP-2).

20
The C-C chemokines include potent chemoattractants of monocytes and lymphocytes but
not neutrophils. Examples include human monocyte chemotactic proteins 1-3 (MCP-1,
MCP-2 and MCP-3), RANTES (Regulated on Activation, Normal T Expressed and
Secreted), eotaxin and the macrophage inflammatory proteins 1o and 1 (MIP-1o and

25 MIP-1B).

The C-X3-C chemokine (also known as fractalkine) is a potent chemoattractant and
activator of microglia in the central nervous system (CNS) as well as of monocytes, T
cells, NK cells and mast cells.

30
Studies have demonstrated that the actions of the chemokines are mediated by subfamilies
of G protein-coupled receptors, among which are the receptors designated CCR1, CCR2,
CCR2A, CCR2B, CCR3, CCR4, CCRS5, CCR6, CCR7, CCRS8, CCR9, CCR10 and CCR11
(for the C-C family); CXCR1, CXCR2, CXCR3, CXCR4 and CXCRS5 (for the C-X-C

35 family) and CX3CR1 for the C-X3-C family. These receptors represent good targets for



CCR2A, CCR2B, CCR3, CCR4, CCR5, CCR6, CCR7, CCR8, CCR9, CCR10 and CCR11
(for the CGC famly); CXCRL, CXCR2, CXCR3, CXCR4 and CXCR5 (for the CX-C
35 fam | y\woan@26$3CR1L for the C-X3-C fam |ly. These recept gia/SmpHiesent good
targets for WO 01/62758 PCT/ SEQ1/ 00374 2 drug devel opnent since agents

whi ch nodul ate these receptors would bg useful in the treatnent of

di sorders and di seases such as those nenti oned above. The present invention
provi des conpounds of fornula (1) and pharmaceutically acceptable 5 salts
or solvates thereof NR2 R3 CISR (l) 10 in which: Ais a group of
fornul a (&pedevelepmentyincxagsnts which modulgre thesegeseptors wquldibe yyefu R’ltheepr esent s
a C3-C, GaHRemuFldiserddadaddiiisdakesl suctCas GBscb@med @bove2- C6 al kynyl group,
the latter four groups being optionally substituted by one or nore
substituent groups independently selected from hal ogen atons, -OR4,

- NRSR6, - Thd\hbidnt invedid/proRides SRBECIREs of HRh0la (1)S0R BhrmacSHRIENRS REceptable

- NR8SO2R S%S psoq{,%jast%re%teroaryl group both of which can be optionally

substitut® nore substituents independently selected from
hal ogen atoms, cyano, nitro, -OR4, -NRS5R6, -CONRS5R6, - COCRY,
NR’R’®
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10 in which:
A is a group of formula (a) or (b):
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)
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(a)
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H
s (b)

R! represents a C3-Cy carbocyclic, C;-Cg alkyl, C,-Cs alkenyl or C,-Cs alkynyl group, the
latter four groups being optionally substituted by one or more substituent groups
independently selected from halogen atoms, -OR*, NR’RS, -CONR’RS, -COOR’,

20 -NR®COR’, -SR'®, -SO.R', -SO,NR’R®, -NR®SO,R?, an aryl or heteroaryl group both
of which can be optionally substituted by one or more substituents independently selected
from halogen atoms, cyano, nitro, -OR4, -NR5R6, -CONR’® RG, -COOR7,

-NR3COR', -SR'?, -SO,R", -SO,NR°R®, -NR®SO,R'?, C,-Cs alkyl or trifluoromethyl
groups;



-NR8COR10, -SR10, -SO2R 0, -SO02NR5R6, -NR SO02R O, Cl1-C6 al kyl or
trifluoronmethyl groups; WO 01/62758 PCT/ SE01/ 00374 3 R2 represents

hydr ogen wio @/62%8C7 car bocyclic group, C -C8 al kyl, C2-C6 mtkanybono§ C2- Co6
al kynyl group, the latter four groups nay be optionally substituted by one
or nore substituent groups independentidy sel ected from hal ogen atons,
-OR4, -NR5R6 -CONR R6, 5 -COOR7, -NR8 , -SR10, -S02R10, -SO02NR5R6 or
-NR SO2R9; R3 represents hydrogen or C2-C6 al kyl optionally substituted by
one or nore substituent groups independently selected from hal ogen atons,
phenyl, -OR10 and -NR 'R12; io or R2 and R3 represent a 3-8 nenbered ring
optional I g2 fe@?ets@m@ hga@rogaeow Cyroy @ara@@@ﬁc ?ﬁJu@CC?@g alfks,p 0,06 BkerhR8r @ndsi t sel f
optlonaIIZ stitu qt?é’ 3-al k ge]ﬁl L 15 RRre resents
hydr ogen, 2H/DE APk ° 13T {0 ‘H%?n Sréaryolaﬁporttw e T e may._ be
optional | subsunhsmtl grumlﬁdnmpemdmﬂgrsdeueefmnblsdlogauaxﬁmsgr@ RASNRIRE pOONRTRCy
selected f 7h at enyl 3 R5 and R6
|ndependen(§(?y repr% agg‘;)droaﬁn af%(rjﬁ Ra%gN or phenyl group
the 20 latter two of which nmay be' optlonally substltuted by one or nore
substi t uept l, -OR"
i NRlS%l %@Eé&&&% RXH%%%% R%éllé&@tﬁﬁélgﬁﬂb%@@%gdy%@br%&E‘%ut:fg?f%ﬂb’ e g
R6 t oget h&ioups indeRsngenilt sebgtsd e heloaenpipap, RhsayL 69% éf‘fla@{%cﬁform a4- to
25 7-nmenbered saturated heterocyclic ring systemoptionally conprising a
further heteroatom selected from oxygen and nitrogen atons, which ring
syst el maYf be optionally substituted by one or nore substituent groups

i ndependently sel ected from phenyl, -OR14 , -COOR14, -NR15R16, - CONR 5R16,

-NR Sleﬁz arbdsﬁgﬂg;egg;t@l 3- y%ﬁ@%ﬁ%@l&%ﬂﬁﬁa@&ﬂ%é&ﬂﬁ o'nE %FH e 9[ 95@& g

substituted (KJ nore su s in @g rom hal ogen
30 atons &ae QS OR Gndritsell oRriqnadly subssituted by ﬁepﬁﬂ%’érh@ gan o1 O86; al kyl or a

phenyl group, each of which may be optionally substituted by one or nore
I I f h
subst |15t uen]; re%;e%lél ts hgfcri]rgg ne r&fi-e&tallélylso?a% eny(ij grc{u%%e attelgtwo &I wfrxns h may be

optionally substituted by one or more substituent groups independently selected from
halogen atoms, phenyl, -OR' and -NR"R"Y;

R and R® independently represent a hydrogen atom or a C;-Cg alkyl or phenyl group the

20 latter two of which may be optionally substituted by one or more substituent groups
independently selected from halogen atoms, phenyl, -OR'* and -NRR'S, -CONR®R'®,
-NRPCOR'S, -SO,NR"R'’, NR’SO,R"®
or
R’ and R® together with the nitrogen atom to which they are attached form a 4- to

25 7-membered saturated heterocyclic ring system optionally comprising a further heteroatom
selected from oxygen and nitrogen atoms, which ring system may be optionally substituted
by one or more substituent groups independently selected from phenyl, -OR" , -COOR",
NR“R'®, .CONRPR', -NRCOR'S, -SO,NRR!®, NR"’SO.R'® or C;-Cs alkyl, itself
optionally substituted by one or more substituents independently selected from halogen

30 atomsand -NRPR'® and -OR' groups;

R' represents a C,-Csalkyl or a phenyl group, each of which may be optionally
substituted by one or more substituent groups independently selected from halogen atoms,
phenyl, -OR'" and -NRPR'S;

35



phenyl, -OR 7 and -NR 15R 6; 35 WO 01/62758 PCT/ SE01/00374 4 X is 0, S or
NRB; Yis CRsR19; 5 Z is CR20 where R20 represents a Cl1-C6 al kyl or a

phenyl greawge@assh of which may be optionally substitutedpdiysrpngons nore
substituent groups independently selected from hal ogen atons, phenyl,
-OR21 and - NR22R23, or an acyl group sal ected from CO2R21 or CONR22R23;
and 10 each of R7, R8, R9, Rl1, R12, RI3, R14 R15, R16, R17, R18, R19, R21,
R22 -and R23 i ndependently represent a hydrogen atom Cl-C6, alkyl, or a
phenyl group. In the context of the present specification, unless otherw se
i ndi cat edX i@, abk)¥R or al kenyl group or an al kyl or alkenyl noiety in a
substituent group may be linear or branched. 15 Aryl groups include phenyl
and napht hyl . Hetgroaryl is defined as a 5- or 6-nenbered aromatic ring
opti onal I%lsc%ﬁtgi ming one or nore heteroatons selected fromN, S, O.

Exanpl es include pyridine, pyrimdine, thiazole, oxazole, pyrazole,

i m dazol furan., 20 _gertain,co unds, of formula (1) ar apabl e of

exi stisngeZhQ’ ewggf%gngrgprgs%@%}s?l quapbggylug{a%é,s 8%8&@55@% % nvention
enconpas sgsioailly gbetitatad by aredr aptré swdstitusotngrospsafid¢peademthyneteetedsrand  f or nul a
(1) and m_xt inel udi Rgyreoe 1 es

t her eof aaﬁg‘o(g‘ébﬁ%rﬁ%ﬁﬁ%@{l),eg@? o%%[ %pﬁﬁt%%%?xl\%ﬂﬁ gﬂ@&g%ﬁggll ?gbﬁ,gf he group
Rl represcN&™"R @87 carbocyclic, C1-C8 alkyl, C2-C6 al kenyl or C2-C6

al kynyl group, the latter four groups nay be optionally substituted by one

or nore substituent,aqr i pdependent |y, s from hal n atons,
R b o KRB Sk Ry, KSEE D 1 B rme 1 Bienrardy

- NR' SO2RL@pregeht @hytirogen bRhe alsy hlkylg6ouphdigl froap. whi ch can be optional Iy
substituted by one or nore substituents 30 i ndependently selected from
hal ogen atons, cyano, nitro, -OR4, -NRS5R6, -CONRS5R6, -COOR7, -NRSCOR10,
- SR10, - SO2R hntexBOL NMRSRGsent HRCIBOZARID) unless- diBeratideyindioated ani dlkylor elkenyly|

groups. - s b 41Kt kRS ABREAR' ABscRibhe BH oAk POPARaE LBl R
15 .

Aryl groups include phenyl and naphthyl. Heteroaryl is defined as a 5- or 6-membered
aromatic ring optionally containing one or more heteroatoms selected from N, S, O.
Examples include pyridine, pyrimidine, thiazole, oxazole, pyrazole, imidazole, furan.

20  Certain compounds of formula (I) are capable of existing in stereoisomeric forms. It will
be understood that the invention encompasses all geometric and optical isomers of the
compounds of formula (I) and mixtures thereof including racemates. Tautomers and
mixtures thereof also form an aspect of the present invention.

25 Suitably the group R! represents a C3-C; carboeyclic, C;-Cs alkyl, C2-Cg alkenyl or C;-Cs
alkynyl group, the latter four groups may be optionally substituted by one or more
substituent groups independently selected from halogen atoms, -OR*, -NR°R®, -CONR’RS,
-COOR’, -NR8COR®, -SR'°, -SO,R"%, -SO,NRR®, -NR3SO,R"?, an ary! or heteroaryl
group both of which can be optionally substituted by one or more substituents

30  independently selected from halogen atoms, cyano, nitro, -OR*, -NR’RS, -CONR’R?,
-COOR’, .NRECOR', -SR", -SO,R", -SO,NR’R®, -NRSO,R'"’, C-Cs alkyl or
trifluoromethyl groups. Substituents can be present on any suitable position of the R!, aryl
and heteroaryl groups, including nitrogen atoms of heteroaryl groups. Particularly
advantageous compounds of formula (I) are those in which R represents an optionally

35 substituted benzyl group. More preferably R! represents benzyl or benzyl substituted by
one or more C;-Cs alkyl, C;-Cs alkoxy, or halogen atoms, still more preferably benzyl



and heteroaryl groups, including nitrogen atons of heteroaryl groups.
Particularly advantageous conpounds of formula (lI) are those in which Rl

represent woag/@psi onal |y 35 substituted benzyl group. Mredraheneadly Rl
represents benzyl or benzyl substitut ed5 by one or nore Cl1-C6 al kyl, Cl1-C6

al koxy, or hal ogen atons, still nore preferably benzyl WD 01/62758

PCT/ SEQ1/ 00374 5 substituted by two fluoro atons, and nost preferably
benzyl substituted by two fluoro atonms which are ortho and neta to the
benyl CH2silistituagiby St fladob ytoR®, rebmesteon¢fsrahlydrengelsubstitateCBy G¥o claetvocycl i ¢

group, Cla%s%ﬂﬁ are%?th(c;@n k&ewb}s}?gﬁnﬁcg]zggﬁ%%l kynyl group, the latter

four groups may e optIona e or nore substituent
groups |ndependently selected from hal ogen atons, -OR4, -NRSR6 - CONR R6,

- COOR', mﬁ&, repife%éQts hy&og BiLQp a 65@2&%@%9& roNB éoé%kylaegicRalké@nroesent s
hydrogen ﬁ op t| ubst | Eut ed%ﬁé re su stl t uent
groups’ i éH‘éféthrW%’éh‘e@ft Frr HPW% ORHBREY S&Pf’e‘ 13058
-NR'R12;" ewbstituelRPgratss indegeapértiyaslecid 3roth hatogeerses,i-OR ") ODIRSRﬁaCPNRSRﬁ .
subst 1 ut SR BTyl Shhar Sgan o iR REta R B BRERGEPREET e s
hydr ogen aydtogéneordt, A€y alky! c@ﬁoﬁﬁllyadubgt[tu@dlbgtone ot e@r@wbsﬂnfeelgtrgrouﬁsa e hydr:)xy
groups. fo ! other is Is
CH( CH3) CH w&—é@%ﬁ%@%%&ﬁ%&ﬁ k?ﬂ %%8-!) ﬁ\?\}len%one of R2 and
R3 i s IhydROaRhRAFRETSHRE a03-R aremberadHg b BYaimmg PRy CHMOFS AtAEs FEetitd i ng

conpounds g G 0%, R Bardl itse BTt aq?l%r%hﬁé?iu‘x’tedi By@?afk?[ MaRked BEORR) isoner. Most
preferably one ‘of R2 and ydrogen and the other is CH( CH3) CH2OH. 20

When A is a group of formula (a) X represents 0, S or NR. Wen X
repr esent Prdﬂﬂablyhﬁl of R® ah&Rbrsexfyefo@bxh yndthd odge is ©-CCAlkHl sanbktythted Byeﬁeoabl y X

is S. Suitabl ef I a grou
of fornmul gm(%gfydrox %rougs %Ba prQ@e ab? &ijear/fa Ianafel_g h@gﬂfgﬂgh i cu ar| 3 P
pref ens ed C&GH@)G&@QbeCHQEe)GPh@éhtG(GH3)Z<aH1Qﬂ@r CH(CH,OH),. When one of R* and
e LLOR g deagsoé bt ij;h t@w&h}r@m )08, OFPorl (RSO O Bl rbduti) -

pyrim compounds o formu ) are preferably 1r|1_|%he form of the (R) isomer. Most preferably

one of R? and R® is hydrogen and the other is CH(CH;)CH,OH.

20  When A is a group of formula (a), X represents O, S or NR®. When X represents NR® then
R® is preferably hydrogen or C, alkyl. Preferably X is S. Suitably Y is CR"*R",
preferably Y is CH,.

Preferably A is a group of formula (b) and Z is CR* most preferably Z is CH.
25
Particularly preferred compounds of the invention include:
4-[[(1R)-2-Hydroxy-1-methylethyl]amino]-2-[(phenylmethyl)thio]- 6H-pyrimido(5,4-
b][1,4]thiazin-7(8 H)-one
2-[[(2,3-Difluorophenyl)methyl]thio]-4-[[(1R)-2-hydroxy-1-methylethyl]amino]-7(8 H)-
30  pteridinone
2-[[(2,3-Difluorophenyl)ymethyl]thio]-4-[{2-hydroxy-1-(hydroxymethyl)ethyl]Jamino]-
7(8H)-pteridinone |
2-[[(2,3-Difluorophenyl)methy!]thio]-4-[(2-hydroxyethyl)amino]-7(8 H)-pteridinone
(2R)-2-[[2-[[2,3-Difluorophenyl)methyl]thio]-7,8-dihydro-7-oxo-4-pteridinyl Jamino]-

35 propanamide



2-[[(2,3-Di fluorophenyl ) methyl Jthio]-4-[[(1R)-2-hydroxy- | -nmethylethyl]
am no]-7(8H)- 30 pteridinone
2-[[(2, 3-Wd diwersephenyl ) met hyl ] t hi o] - 4-[[ 2- hydr oxy- | PCT/SE01/00374

- (hydroxymet hyl )ethyl] am no]- 7(8H)-pteridinone 2-[[(2,3

-Di fl uorophenyl ) net hyl ]t hi o] - 4-[ (2- hydgoxyet hyl ) am no] - 7(8H) - pt er i di none
(2R -2-[[2- [[2,3

-Di fl uor ophenyl ) net hyl ]t hi o] -7, 8-di hydro-7- oxo-4-pteridinyl] am no]-

2 {1 (3 Grachloey %ﬁfﬁ%ﬁa&%@f mﬁ(ﬁf 8- %Pi(drﬁywzrﬂ%}ﬂ@wﬂﬁmi?@ﬂhy| ethyl]
am no] - 7{§B¥ptepideiondi none 2-

s T A LT PSR
-( hydr ox ymﬁ(h(ﬁh)oebﬁyﬂh}oraphenml])metﬁylﬂ(fﬁﬂ14) f{{pthydiakiynlo fleydroxymethyl)ethyl]jamino]-

é Ifgﬁnb %Inro2quorophenyI)rrethyI]thlo] 7, 8-di hydr o- 7- oxo- 4-

[ ny no

E (r)'(g%/ -carbam c acid, 1,1-dinethylethyl ester
1R) -[2r3-Ha=[1Crielklaia- %tﬂﬁglfopgmyrl&g}ethyl]thlo] -7,8-dihydro-7-0x0-4-

ri

[ (

ngL §/ gr gﬂgé&g I%mﬁlhuﬁfr@wlqema)rﬂetabml ht hiletti &l esiier i di none,

[[ (3- o6k Rt ?}ﬂlﬁ%wﬁ%w}ﬂémpﬂﬁh& (Begpiorord-Buergphnmethyl]thiol-7(3H)-
h)[/?r oxy rpériythrey molnbh)étmﬂﬂldridk( 8R) - pt eri di none

2-
(
o g L gk b SRR S-SR ) et ] i)
2-

[ (2 Fl(hmromnmbyhcmyl@mv] Y@®&Dippérjdimome] - 4-[[ (1 R) - 2- hydroxy- 1

[
B e e
[

[ (2R)
pt e
4-[
-2-
no

7(811) - ptrmrmril um@acet

2- (3 Flu pFRrofmh@aumﬁydgmmm thiou gl £)-RiHy R xy2r-Medtydetiyl fmitBé 0y | et hyl
]am %JLI_?»C t eri di none

2- kf ( BE4BIEH, Or‘?fﬁxy)pmanyumet hyl ]t hi 0] - 4- [ [ (1R) - 2- hydr oxy- | - met hyl et hy
|

] no] 2-[{(BFuopd-8+methylpheyl)methyl]thio]-4-[[(1R)-2-hydroxy-1-methylethylJamino]-
7(8H)-pteridinone
2-[[(3-Fluoro-2-methoxyphenyl)methyl]thio]-4-[[(1R)-2-hydroxy-1-methylethyl]amino]-
7(8H)-pteridinone

20  2-[[[4-(Difluoromethoxy)phenyl]methyl]thio]-4-[[( LR)-2-hydroxy-1-methylethyl]amino]-
7(8 H)-pteridinone
4-[[(1R)-2-Hydroxy-1-methylethyl]lamino]-2-[[(4-hydroxyphenyl)methyl]thio]-7(8 H)-
pteridinone
4-[[(1R)-2-Hydroxy-1-methylethyl]amino]-2-[[(3-methylphenyl)methyl]thio]-7(8 H)-

25 pteridinone
2-[(1,3-Benzodioxol-4-ylmethyl)thio]-4-[[(1R)-2-hydroxy-1-methylethyl]amino]-7(8 H)-
pteridinone
2-[[(2,4-Difluorophenyl)methyl]thio]-4-[[(1R)-2-hydroxy-1-methylethyl]amino]- 7(8 H)-
pteridinone

30 2-[[(3-Chlorophenyl)methyl]thio]-4-[[(1R)-2-hydroxy-1-methylethyl]amino]-7(8 H)-
pteridinone
4-[[(1R)-2-Hydroxy-1-methylethyl]amino]-2-[(5-isoxazolylmethyl) thio]-7(8H)-
pteridinone
4-[[-2-Hydroxy-1-(hydroxymethylethyl]amino]-2-[(5-isoxazolylmethyl) thio]-7(8H)-

35 pteridinone



4-[[ (1R) - 2-Hydroxy- | -methylethyl] amno] -2- [ [(4-hydroxyphenyl)nethyl]

thio]-7(8H)- pteridinone 4-[[(1R)-2-Hydroxy- |

- met hyl et W 1&av980] - 2- [ [ ( 3- net hyl phenyl ) met hyl ]t hi o] - 7( 8I—DPCT2@0p/t)@;r7j; di none

2- [(1,3 -Benzodi oxol -4-yl methyl)thio]-4-[[(1R)-2-hydroxy- 1-net hyl et hyl ]

am no] -7(8H)- pteridi none

2-[[(2,4-Difluorophenyl)nethyl]thio]- 4 [[ (1R) - 2- hydr oxy- 1- net hyl et hyl ]

am no] - 7(8H)- pteridinone 30

2-[[(3-Chlora henyl)rrethl Qo 1- et hyl et am no]
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i
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methylethyl]amino]- 7(8H)—pter1d1none

2-[[(2-Fluoro-3-(trifluoromethyl)phenyl)methyl]thio]-4-[[2-hydroxy-1-

15 (hydroxymethyl)ethyl]lamino]- 7(8H)-pteridinone
2-[[(2-Fluoro-3-(trifluoromethyl)phenyl)methyl]thio]-4-[(2-hydroxyethyl)amino]- 7(8 H)-

~ pteridinone
4-[(2-aminoethyl)amino]- 2-[[(2-fluoro-3-(trifluoromethyl)phenyl)methyl]jthio]- 7(84)-
pteridinone

20  2-[[(2,3-Difluorophenyl)methyl]thio]-4-[[2-hydroxy-1-(hydroxymethyl)-1-
methylethyl]amino]-7(8 H)-pteridinone
2-[[(2,3-Difluorophenyl)methyl]thio]-4-[[(1R)-2-hydroxy-1-methylethylJamino]-6-methyl-

7(8 H)-pteridinone
2-[[(2,3-Difluorophenyl)methyl]thio]-7,8-dihydro-4-[[(1R)-2-hydroxy-1--

25 methylethyl]amino]}-7-oxo-6-pteridinecarboxylic acid ethyl ester
2-[[(2,3-Difluorophenyl)methyl]thio]-4-[[(1LR)-2-hydroxy-1-methylethyl]amino]-6-
(trifluoromethyl)- 7(8 H)-pteridinone
2-[[(2,3-Difluorophenyl)methyl]thio]-4-[[(LR)-2-hydroxy-1-methylethyl]amino]-7(8 H)-
pteridinone sodium salt

30 2-[(2,3-difluorobenzyl)thio]-4-(ethylamino)-7(8H)-pteridinone
2-[(2,3-difluorobenzyl)thio]-4-(isopropylamino)-7(8H)-pteridinone
(+/-)-4-(sec-butylamino)-2-[(2,3-difluorobenzyl)thio]-7(8H)-pteridinone
2-({2-[(2,3-difluorobenzyl)thio}-7-0x0-7,8-dihydro-4-pteridinyl} amino)acetamide
(+/-)-2-[(2,3-difluorobenzyl)thio]-4-[(2-hydroxypropyl)amino]-7(8H)-pteridinone

35 (S)-2-[(2,3-difluorobenzyl)thio]-4-[(2-hydroxy-1-methylethyl)amino]-7(8H)-pteridinone
(+/-)-2-[(2,3-difluorobenzyl)thio]-4-[(2-hydroxy- 1-methylethyl)amino]-7(8H)-pteridinone
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pteridinyl}amino)propanoate
2-[(2,3-difluorobenzyl)thio]-4-[(3-hydroxy-2,2-dimethylpropyl)amino]-7(8H)-

20  pteridinone(1R,2R)-2-[(2,3-difluorobenzyl)thio]-4- {[2-hydroxy-1-
(hydroxymethyl)propyl]amino}-7(8H)-pteridinone
4-[bis(2-hydroxyethyl)amino]-2-{(2,3-difluorobenzyl)thio]-7(8H)-pteridinone
2-[(2,3-difluorobenzyl)thio]-4- {[2-(2-hydroxyethoxy)ethyljamino}-7(8H)-pteridinone
2-[(2,3-difluorobenzyl)thio]-4-[(2,2-dimethoxyethyl)amino]-7(8H)-pteridinone

25 4-{[2-(diethylamino)ethyl]amino}-2-[(2,3-difluorobenzyl)thio]-7(8H)-pteridinone
(S)-2-[(2,3-difluorobenzyl)thio]-4-{[1-(hydroxymethyl)-2,2-dimethylpropyljamino} -
7(8H)-pteridinone
(R)-2-[(2,3-difluorobenzyl)thio]-4-{[1-(hydroxymethyl)-3-methylbutyl]amino}-7(8H)-
pteridinone

30 2-[(2,3-difluorobenzyl)thio]-4-[(6-hydroxyhexyl)amino]-7(8H)-pteridinone

2-[(2,3-difluorobenzyl)thio]-4-{[3-(dimethylamino)-2,2-dimethylpropyl]amino} - 7(8H)-
pteridinone

(S)-ethyl 2-({2-[(2,3-difluorobenzyl)thio]-7-0x0-7,8-dihydro-4-pteridinyl } amino)-3-
hydroxypropanoate

35

and pharmaceutically acceptable salts and solvates thereof.



(R-2-[(2,3-difluorobenzyl)thio]-4- { [ 1-(hydroxynethyl)propyl]am no}
-7(8H)-pteridinone 2-[(2,3-difluorobenzyl)thio]
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(+/-)-2-1(2,3-difluorobenzyl)thio]-4- I[ 1-(hydroxynethyl)propyl] am no }
-7(8H) - pteridinone 10 9
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ts where R' is as defined in formula (I) or is a protected derivative thereof and L is a leaving
group with an amine HNR?R?, or

(c) treatment of a compound of formula (IIC):
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WO 01/ 62758 PCT/ SE01/ 00374 9 According to the invention there is also
provided a process for the preparation of a conpound of formula (1) which

conpri seswd @)s2tsgeat ment of a conpound of fornula (11A): felsgoPosz7a- N 1
ONNSRH(ITA) where R is as defined in formula (1) or is a protected
derivative thereof and L is a |eaving roup with an am ne HNR2R3, or 10
(b) treatnment of a conmpound of fornmula (IIB): L NNONNSRL H(IIB)
is where R is as defined in forrmula (1) or is a protected derivative

t hereof and L '#s 2 | egving roup with an am ne HNR2R3, or (c) treatnent of
a conpourvchess Rf,d¥ s & @arg ©)deliged i fyrigulaiDier are prtecier derigatiyes thegeobwithy ©) WO
01/ 62758 Rt REOEH 0374 10 where R, R2 and R3 are as defined in formula

| 10, .
(1) or argy pLOLE! 59 JerLuat RS LSTES! W

Ll
J:N | P
p R1
07 N N/kS/
H
5 (IID)

where R' is as defined in formula (I) or is a protected derivative thereof and L’ is a leaving
group with an amine HNR?*R?, and
optionally thereafter process (a), (b), (c) or (d) and in any order:

10 e removing any protecting groups

¢ forming a pharmaceutically acceptable salt.

The reaction of compounds of formula (IIA) and (IIB) with an amine HNR’R? can be
carried out in a solvent such as N-methyl-pyrrolidinone at a temperature between 0°C and
15 150°C. Suitable leaving groups L include halogen, especially chloro or bromo.

The reaction of compounds (IIC) with a thiol R'SH can be carried out in a solvent such as
N-methylpyrrolildinone using a base such as potassium fers-butoxide at a temperature
between 0°C and 150°C.

20
The reaction of compounds of formula (IID) with an amine HNR*R? can be carried out
using either neat amine HNR’R® or in a solvent such as 1-methylimidazole at a
temperature between 50°C and 200°C with or without the assistance of microwave
radiation.

25
Compounds of formula (IIA) where R' is as defined in formula (I) and L is a leaving group
such as chlorine may be prepared by treatment of a compound of formula (IIA) where R'is
as defined above and L is a hydroxyl group with a halogenating agent such as phosphorus
oxychloride. The reaction may be carried out in a at reflux in the presence of N,N-

30 dimethylaniline.



athiol R SH or (d) treatnment of a conpound of formula (I1ID): L' N ~N |
ONNSH 5 (IID) where R is as defined in fornmula (I) or is a protected
derivativeeghapesf and L' is a leaving group with an am netddbs4 and
optionally thereafter process (a), (b), (c) or (d) and in any order: 10
removi ng any protecting groups formng;a pharmaceutically acceptable salt.
The reaction of conpounds of fornula ( fA) and (I1B) with an am ne. HNR2R3
can be carried out in a solvent such as N-nethyl-pyrrolidinone at a

tenperature between OC and 15 150C. Suitable |eaving groups L include
hal ogen, Ewpewinds pfosmnlia HAdwhsroRpls ayHefinesds fpmrlefD) eetrbaunbedexylo) with a

thiol R %ﬂo@;ﬁﬂla?%e 9%5&@%@% tréauﬁerﬁ%kx%aﬁl Sttt o RS rmita (BHWHRYRF 94d 1.di none

oL o oS Mt ke R A BACHRAL e Sk, L e atiineer O

HNR2R3 céayge dagrieelagut ireglsaiudnt st a?.golﬁblﬁd’lﬁrreﬂl@ﬁt am ne HNR2R3 or in a sol vent
such as 1 -nethylimdazole at a tenperature between 50C and 200C with or
wi t hodt the assistance of microwave radjation. 25 Conmpounds of fornul a
(I'TA) where R is as defined¥n formula ) and L is a | eaving group such
as chlorine may be prepared b treaé ment [of a conpound of forrmula (I1A)
where Rl is as defined @ ) roxyl group with a hal ogenating
agent such as phosphorus xychl ori de.{| The feaction may be carried out in a
at reflux in the presence of N, N 30 di th)/lj\ani line. WO 01/62758

PCT/ SE01/ 00374 H,N N 1

(111)

Compounds of formula (III) where R' is as defined in formula (I) and L is a hydroxyl

group may be prepared by treatment of a compound of formula (IV) where R'and L are as
10  defined above with a reducing agent in the presence of ethyl bromoacetate. The reaction

may be carried out in a solvent such as ethanol at room temperature using a reducing agent

such as sodium borohydride.

L
NCS\_ vy

|
H,N NAS'—R1

Iv)

15
Compounds of formula (IV) where R! is as defined in formula (I) and L is a hydroxyl
group may be prepared by treatment of a compound of formula (V) where R and L are as
defined above with a metal thiocyanate in the presence of bromine. The reaction may be
performed in a solvent such as N,N-dimethylformamide at a temperature between 0°C and

20 100°C in the presence of pyridine using potassium thiocyanate.



11 Conpounds of formula (I1A) where R is as defined in fornula (1) and L
is a hydroxyl group nmay be prepared by acid treatnment of a conpound of
formula (Wdouestsere Rl and L are as defined above. Suitallcg/awides7i ncl ude
p-tol uene sul phonic acid and the reaction nmay be carried out in a solvent
such as toluene at reflux. 5 OL ,~~S,H,Et0 1 NH2 NNGSR(III)

Compounds of fornmula (I11) where R is as defined in formula (1) and L is a
hydroxyl group may be prepared by treatnent of a conmpound of formula (IV)
where R and L are as io defined ﬁbove with a reduci ng agent in the

presence ©imeaungds obfosmladdb athere Rhis as daidngdon formp)a 0 apd s adydaryligiow

sol vent Sdi'@E\n?a%l}g;SrQﬁd}@le?K*eaﬁﬁ tc &Irﬂtdf'fgnﬁ{ﬁé(’@lga reducing agent such as
sodi um bor ohydr i N SR (IV) 15 Conmpounds of fornula
(I'V) where R is as defined in forrrula (I') and L is a hydroxyl group may
be prepared by treatnment of a conpoun bf fornul a (V) where Rl and L are as
defined above with a netal thiocyanate in the presence of brom ne. The
reaction may be perfornmed in a soly ch as N, N-di net hyl formanm de at a
t enmper ature between 0C and 20 100C [n tﬂor esence of pyridine using
potassium thiocyanate. L N1 _

H,N

SH
(VD

with a compound of formula R'X where R! is as defined above and X is a leaving group
such as bromide in the presence of a base such as sodium hydroxide. The reaction may be

carried out in aqueous NMP at room temperature.
10 Compounds of formula (VI) are commercially available.

Compounds of formula (IIB) where R! is as defined in formula (I) and L is a leaving group
such as bromo may be prepared by treating a compound of formula (IIB) where R' is as
defined above and L is NH, with a diazotizing agent such as isoamy] nitrite in the presence

15 of a halogenating agent such as bromoform. The reaction may be performed in a solvent
such as DMSO at a temperature between 0°C and 100°C.

Compounds of formula (IIB) where R’ is as defined in formula (I) and L is NH, may be
prepared by either:

20
i) Treatment of a compound of formula (VII):

L

N Ay

A

HN™ "N~ "s—R
(VID)

25 where R' and L are as defined above with ethyl glyoxylate in the presence of a base such
as sodium methoxide in a solvent such as methanol at room temperature, or

ii) Treatment of a compound of formula (VIII):



H2 NNSR(v) W 01/62758 PCT/ SE01/ 00374 12 Conpounds of formula (V)
where R is as defined in formula (1) and L is a hydroxyl group are
sui tably wioapaned by reacting a conpound of fornula (VI): po/Seopbbz7N N S H
(M) 5 wth a compound of fornula R X where R is as defined above and X
is a leaving group such as bromi de injghe presence of a base such as
sodi um hydr oxi de. The reaction nmay be carried out in aqueous NVP at room
tenperature. io Conmpounds of fornula (VI) are comrercially avail abl e.
Compounds of fornula (11B) where R is as defined in formula (1) and L is a
| eavi ng group such as bronmo may be prepared by treating a conmpound of
formula (11B) where R is as defindd above and L is NH2 with a diazotizing
agent such as isoanyl nitri teQ'“n t hel presence 15 of a hal ogenati ng agent
such as bronoform The reacti erformed in a solvent such as DVSO
at a tenperature between 0C and 100C. npounds of fornula (11B) where Rl
is as defined in formula (1) and is NH2 may be prepared by either: 20 i)
Treatment of a conpound of fr I Na L pH2ZN N H2N N S-R1 (VIl) 25
where Rl and L are as defi ned2above W th gh)}lq g{/y@xyl ate in the presence
of a base such as sodium nethoxide in a solvent such as nethanol at room
t enperature, or

where R' and L are as defined above with triethyl phosphonoacetate in the presence of a

s base such as butyllithium. The reaction may be carried out in a solvent such as DMF at a
temperature between 0°C and 100°C.

Compounds of formula (VII) where R! is as defined in formula (I) and L is NH, may be
10 prepared by treating a compound of formula (VIII) where R' and L are as defined above
with a reducing agent such as sodium hydrosulphite. The reaction may be carried out in a

solvent such as water at reflux.

L
ON
LA
~
HN" "N~ “S—R
(VII)

Compounds of formula (VIII) where R! is as defined in formula (I) and L is NH, may be
prepared by treating a compound of formula (IX) where R! and L are as defined above
with a nitrosating agent such as sodium nitrite. The reaction may be performed in a solvent
such as aqueous acetic acid at a temperature between 0°C and 100°C.

20



i) Treatnent of a conpound of forrmula (VII1): WO 01/62758 PCT/ SEO1/ 00374
13 L ONxl::~\V 1 H2NNSR((VIII) where RL and L are as defined above
wi th trieaydeptesphonoacetate in the presence of a 5 baseTXiwoss
butyllithium The reaction nay be carried out in a solvent such as DV at a
t enperature between 0C and 100C. Conpo Eds of formula (VM) where R is as
defined in fornmula (I) and L is NH2 may be 10 prepared by treating a
conmpound of forrmula (VII1) where RL and L are as defined above wth a
reducing agent such as sodi um hydrosul phite. The reaction be carried
out in a Canpareds offpemuld ¥hwhere® iy esfdefined in foomula{R) angd Lzlsmffiz I8aRbE VI | 1)

15 Corrpﬁ;ms’%red by Q& 3& &owoh}ld wﬁhﬁuﬂsﬂfxl) ifhS diddnad ok Porﬁﬂ[a@“)@wﬁéﬂe and L

is NH2 prep are treak} a cofip ound of for mg V\/gere R1
and L ar §aaé$ﬁn¢é&ba%w X\ ¢ lpaying Igfquassaﬁh?ﬁg TRgudE nd %Hreé@cs 88
nitrite. s’dbleasr@@@gshmmambutbﬁdeerﬁeqemdnlnﬁayaoe%sblrfoﬁmd irsagdtvaas s ous acetic

acid at rature between 0C and 100C. 20 -- NH2 NNSRL (IX) W
01/ 62955 PRSPRRG TSI

NH,

N

Compounds of formula (IIC) where R',R? and R? are as defined in formula () may be

10 prepared from compounds of formula (I) where R',R? and R’ are as defined in formula (I)
by treatment with a peracid such as peracetic acid. The reaction may be performed in a
solvent such as acetic acid at a temperature between 0°C and 100°C.

Compounds of formula (IID) where R' is as defined in formula (I) and L is an alkoxy

15 group may be prepared from compounds of formula (IID) where R'is as defined in
formula (I) and L is a thioalkyl group by treatment with a suitable alcohol in the presence
of a base. Suitable alcohols include isopropanol and the base may be sodium and the
reaction may be performed at a temperature between 0°C and 150°C.

20  Compounds of formula (IID) where R! is as defined in formula (I) and L is a thioalkyl
group may be prepared from compounds of formula (XI) by sequential treatment with an
alkyl halide R'X followed by ethyl glyoxalate in the presence of a base. The reaction may
be performed in a solvent such as methanol at a temperature between 0°C and 150°C
using sodium as the base.

25

SH
H,N | i
H,N N/)\S -

Compounds of formula (X) and (XI) are commercially available.



Compounds of fornula (1 X) where R is as defined in formula (1) and L is
NH2 may be prepared by treating a conpound of formula (X) with a conpound
of formulwWOR1K2Bere R is as defined above and X is a | ®@aViSEgUemoup such
as bromde in the presence of a base such as potassiumtert-butoxide. The
reaction may be perfornmed in a solventj;such as 5 DMSO at room t enperature.
NH2Z N NSHHZ2NSH(X) Conmpounds of formula (I11C) where R,R2 and R3
are as defined in fornmula (1) may be to prepared from conpounds of formula
(I') where R, R2 and R3 are as defined in fornula (1) by treatnent with a
peraci d such as peracetic acid. The reaction may be perforned in a solvent

such as acetll ke apirétiatd by tiRspstibddinehdat eeh Be paoudsstd dCtheGoespaunds  of
formula (11 defined i.n

D). where .S _as bn.formula (1) and.L.is. an al koxy 15
oroup. ey isatph Sl S EtiBs RGPSy R St RAL i Shg oo
defi ned ireagehisromintan{ddjatapampounds may heahiokbel prgieciep blypretegagrasotpswiThbs,a
suitabl e 1 L oSubfa jachude
i sopr gpar%g‘% &gﬁ%a%%rgo{)tggg%ngéﬁggﬁgtgg?&% @?1@ %( h@gl\lreégécaﬁ a%hﬁ%&glebggg’edrh or med
at a t enpenayaliofopreners meteeing aous: Thopaiaionsad deprofesterpibiunstianp! wher e
fR i's as g?'&fp‘g@@ﬂﬂl‘y?ie@&fb{@ﬂ|i@‘ﬁrl))tk%tﬁfécbﬂeup§%r?oféa¥1%}%%¥ﬂlist{§g[_@c%iﬁd@)d.*AE. ifplreloar ed
rom conpounds of “for a .sequentjal” treat ment, w an . al.
hal i de RMCPBIS blsed e%%)gﬁ%%ﬂt%@ei QINEN A nlpests” Bad i
reacti on may. Ghenp& . @.medWiur, &Vikghintdttcisieel{19s1) et hanol at a tenperature
bet ween 0C and 150C using sodiumas the base. 25 SH H2ZN NS H NN SH

' ai | abl e.
Novel intermediate compounds form a further aspect of the invention. In particular

compounds of formula (ITA) and (IIB) are novel and form an aspect of the invention.

The compounds of formula (I) above may be converted to a pharmaceutically acceptable
15 salt or solvate thereof, preferably a basic addition salt such as sodium, potassium, calcium,
aluminium, lithium, magnesium, zinc, benzathine, chloroprocaine, choline,
diethanolamine, ethanolamine, ethyldiamine, meglumine, tromethamine or procaine, or an
acid addition salt such as a hydrochloride, hydrobromide, phosphate, acetate, fumarate,
maleate, tartrate, citrate, oxalate, methanesulphonate or p-toluenesulphonate.
20
The compounds of formula (I) have activity as pharmaceuticals, in particular as modulators
of chemokine receptor (especially CXCR?2) activity, and may be used in the treatment
(therapeutic or prophylactic) of conditions/diseases in human and non-human animals
which are exacerbated or caused by excessive or unregulated production of chemokines.

25 Examples of such conditions/diseases include:

(1) (the respiratory tract) obstructive airways diseases including chronic
obstructive pulmonary disease (COPD); asthma, such as bronchial, allergic,
intrinsic, extrinsic and dust asthma, particularly chronic or inveterate asthma

30 (e.g. late asthma and airways hyper-responsiveness); bronchitis; acute,
allergic, atrophic rhinitis and chronic rhinitis including rhinitis caseosa,
hypertrophic rhinitis, rhinitis purulenta, rhinitis sicca and rhinitis
medicamentosa; membranous rhinitis including croupous, fibrinous and
pseudomembranous rhinitis and scrofoulous rhinitis; seasonal rhinitis

35 including rhinitis nervosa (hay fever) and vasomotor rhinitis; sarcoidosis,



WO 01/ 62758 PCT/ SE01/00374 15 It will be appreciated by those skilled in
the art that in the processes of the present invention certain functional

groups sugty @g2tigdr oxyl or am no groups in the starting rpeagani S04
i nt ernedi ate conmpounds may need to be protected by protecting groups. Thus,

5 the preparation of the conpounds of fgrnula (1) may involve, at an
appropriate stage, the renoval of one or nore protecting groups. The
protection and deprotection of functional groups is fully described in
"Protective Goups in Oganic Chemstry', edited by J. W F. MOQOne,

Pl enum Press (197Hmegpiingmngrelated diseaesfphroidiuas githidioraihig mésgstyial 2ng
edition, T. W Gygangonda;P. G M Wits, Wley-Interscience (1991). i0 Novel
i nt ernedi ate conmpounds form a further aspect of the invention. In
particular conpounds of forrmula (I1A) and (11B) are novel and form an
aspect of the {2)v@eneand joihks) ricaumeoeid dsthnfis, fseronrigaaive kporalytvaethropythies

converted to a ph I . .abl . saht.. yvat e eof ,
ref orably a bast LhaudrE ok sty SEGRRMAS bt PP bnd RENA el
al umi ni um | it hi uBehepigiesshsendjogrands syméroraa didystegiit snlwptisicai ne, chol i ne,
di et hanol am ne, et hanol am ne, ethyl di am ne, megl um ne, tronetham ne or
procaine, or an_ acid addition sa{ such as a hydrochl ori de, hydrobrom de,
phosphat e, acet3at @XM paiasise20Piea %"é@ét,mso sprtaghdermatitisagdothes gegmataus

met hanesul phonat edeimifiddspéaberrasst cndeematites, Lhed PRinaS Meaiphliss Aullbes nul a (1)

have activity as Phar%ace 'Llcg?al S, in Harti ul ar as. godul ators.. of chenoki ne
receptor (especia , ’ t ment
thr ( P POPES R P RS ypl P iGia e o Bl Ve e
(therapeutic or peppiepaactutaieond easowghiliagnstdissAbpesiaiareataamdiveamatl non- human
ani mal s which arg,exacerhated or caused by excessive or unregul ated
production of chenokines. 25 Exanples of such conditions/diseases include:
(1) (the respiratory tract) obstructive airways di seases including chronic
obstructive pu(4ofgastroiitestinskbtraaPRopliacadisdass, proaiitly, ersinopdicasted-gntatitigr gi ¢,
intrinsic, extrinsic and .duyst, asthma, rti.cul arly.chronj r inveterate
aSthid 50 (. g TFCHRT i oA SRR e GG FO i ONEP s LE S R n ¢ 5:
acute, allergic, Bhveotecs rbMbRiftdr iRt &Y ORigainBl MirifiSardnehbdtli;ng rhinitis
caseosa,
(5) (central and peripheral nervous system) Neurodegenerative diseases and
dementia disorders, e.g. Alzheimer’s disease, amyotrophic lateral sclerosis and
20 other motor neuron diseases, Creutzfeldt-Jacob’s disease and other prion
diseases, HIV encephalopathy (AIDS dementia complex), Huntington’s
disease, frontotemporal dementia, Lewy body dementia and vascular
* dementia; polyneuropathies, e.g. Guillain-Barré syndrome, chronic
inflammatory demyelinating polyradiculoneuropathy, multifocal motor
25 neuropathy, plexopathies; CNS demyelination, e.g. multiple sclerosis, acute
disseminated/haemorrhagic encephalomyelitis, and subacute sclerosing
panencephalitis; neuromuscular disorders, e.g. myasthenia gravis and Lambert-
Eaton syndrome; spinal diorders, e.g. tropical spastic paraparesis, and stiff-man
syndrome: paraneoplastic syndromes, e.g. cerebellar degeneration and

30 encephalomyelitis; CNS trauma; migraine; and stroke.

(6) (other tissues and systemic disease) atherosclerosis, Acquired
Immunodeficiency Syndrome (AIDS), lupus erythematosus, systemic lupus,

erythematosus, Hashimoto’s thyroiditis, type I diabetes, nephrotic syndrome,



hypertrophic rhinitis, rhinitis purulenta, rhinitis sicca and rhinitis

nmedi canent osa; nenbranous rhinitis including croupous, fibrinous and
pseudonmerypamoeEssrhinitis and scrofoul ous rhinitis; seasomall/SEhi/oN3t4 s 35
including rhinitis nervosa (hay fever) and vasomotor rhinitis; sarcoidosis,
WO 01/ 62758 PCT/ SE01/ 00374 16 farmer' g7l ung and rel ated di seases, fibroid
|l ung and idiopathic interstitial pneunonia; (2) (bone and joints)
rheumatoid arthritis, seronegative spondyl oarthropathies 5 (including

ankyl osi ng SpondYédsﬁlbﬁhﬂlQ?&rcitﬁt Jﬁbeﬁéﬂ"@nﬁroﬁn@n&braﬁh%@g leprodl; Sa%@%@ib athic
Behcet's di sease, Sjogren’s syndrome and system c sclerosis; ]()s ki n)

psori asis, atopi cthtondmcmpﬁmlasuptcr@mcatbpeztemmdhmlensamﬁ s:ﬂphler ecz mat ous
dermti des seborrhoetic dermatitis, Lichen planus, Penphigus, bullous 10
Penphi gus, Epi dernol ysis bul |l osa, urticaria angiodernas vascul i ti des,

erytherms, cut@yeg aﬁqlerseatah e or B ol AL CH AR BRL Badhrkifal

conjunctivitis; astrointestinal tract ase roctitis,
eosi ndpi | i ¢ gast r eé!r hearts liverg Bingehang enaressy. ¢! m@,néﬁﬁrnga,cﬂngéhg}gnc gleerati ve
colitis, food-relgaieddbl®Bs@ies which have effects renote fromthe gut,
e.g., magraine, rhinitis and eczema; (5) (central and peripheral .nervous
system Neurodegenerati ve di seases and denentia disorders, e.g.

Al zhei mer' s di($¢mcera,raspémﬂ@rﬁm dnadle¢edll luag tatcos(NS AT, m20gwnh atelamotmay

neur on di seases, gtt agé ?tand]?}ﬁr%%oﬁsgaéea en rtrmgl}rr}]% a[Srion di seases, HV

encephal opat hy (Aﬁr SHENL I & C it ngton’s sea
front ot enporal denentia, Lewy body denentia and vascul ar derrenti a,;

pol yneur opat hi (2? DiSeades mﬂlm &’%%és%s @é?éUc rﬂh EQRHCXERS LRIRBLLL Y

denyel i nati ng pol yr ad| cu oneur rﬁf oca not or 25 neur opat hy,
pl exopat hi es; at@“@ mt’rﬁSPP?-‘ihizi) e sclerosis, acute
di ssem nat ed/ haem)r r hagl c encephal onyelitis, and subacute scl erosing

panencennal 1 i ASH ANSE Sty RS Fe B VGE PR GELR

par apar esi s, and hérfdrgaman
(11) Burn wounds & chronic skin ulcers

(12) Reproductive Diseases (e.g. Disorders of ovulation, menstruation and
20 implantation, Pre-term labour, Endometriosis)

Thus, the present invention provides a compound of formula (I), or a pharmaceutically-
acceptable salt or solvate thereof, as hereinbefore defined for use in therapy.

25 Preferably the compounds of the invention are used to treat diseases in which the
chemokine receptor belongs to the CXC chemokine receptor subfamily, more preferably
the target chemokine receptor is the CXCR2 receptor,

Particular conditions which can be treated with the compounds of the invention are
30 psoriasis, diseases in which angiogenesis is associated with raised CXCR2 chemokine
levels, and COPD. It is preferred that the compounds of the invention are used to treat

psoriasis.

As a further aspect of the present invention, certain compounds of formula (I) may have
35 utility as antagonists of the CX3CR1 receptor. Such compounds are expected to be
particularly useful in the treatment of disorders within the central and peripheral nervous



syndrone: paraneopl astic syndrones, e.g. cerebellar degeneration and 30
encephal onyelitis; CNS trauma; mgraine; and stroke. (6) (other tissues and
system c digcAaasmsy at heroscl erosis, Acquired | munodefi ci graysepyoes e
(AIDS), lupus erythematosus, system c |upus, erythematosus, Hashinoto's
thyroiditis, type | diabetes, nephrotiggsyndrome, WO 01/62758

PCT/ SEO1/ 00374 17 e05|noph|I|a fascitis, hyper |gE syndrome, |epronatous

| eprosy, and i diopathic thronbocytopenla pupura; post-operative adhesions,
and sepsis. (7) (allograft rejection) acute and chronic follow ng, for
exanpl e, systenspldaibatconditions dfardeteatized by R agtivatiph pé micrpglifgandtys iefilfateow,

skin and gQeR&Ry te@Ftdg%%EH[S@h&ﬁl@fahdhé’a%rt%ﬁ%q ost disease; (8) Cancers,
especially non-sna l'ung cancer (NSCLC), malignant mel anona,

prostate cancer and squanous sarcoma, and tunour netastasis; 10 (9)

IDi se?se? InMh ﬁ&i’th@i’fhspétgitﬁggfb@aiwn\ieﬁtl&spmicﬁbﬁd:u@bfoﬁarcaxhl@&lmd@ﬁ&mmﬂﬁleﬂ)tﬂﬂ ne
evel s

r e- per¥ us ﬂlﬁir{nﬁfq}%alfynactcpl%talﬁggflﬁ or SS %%158% ??%léﬂbe Orﬁg ﬁ%ﬁdn M5 ot her

organs. (dhajufBuune oﬁnawmzthca&lemhfomms@mstk@mpyjl cers (12) Reproductive D seases
(e.g. Disorders of ovulation, menstruation and 20 inplantation, Pre-term
| abour, Endonetriosis) Thus, the present invention provides a conpound of
formul a (Ina stdhfughernnspericbePresat inventer pioy sk shesise of pomBPYLeS fomatleof | as

her ei nbef @y ¢ dghiriRdeftRal §@epﬂabrefs@1rt 3PYolvate tr%%&ffeése}memtséir@fe@@ﬂﬁmmﬁe of the
i nvention are used to t . eat ases in Egh ﬁ chenDklge recep

bel onds tHARHECTERCI @A ‘k”i“ffr‘é‘t Oé Brmentof Jimey disgeiee opraud P&BF‘&W ’cC e
target cheodliiie sfebembkine irscepioe adX@ds baw@ipiabr, Particul ar condi tions
which can be treated with the conpounds of the invention are 30 psoriasis,

di seases in which angi ogenesis is associated with rai sed CXCR2 chenoki ne
| evel s, aldhCaRmxtlof thesprpyeat peeididatidrathettenm ttbamppyhalso vicludpe " rropletaxin ar e

used 10 TELBAL there are specific indications to the contrary. The terms "therapeutic” and
15 "therapeutically" should be construed accordingly.

The invention still further provides a method of treating a chemokine mediated disease
wherein the chemokine binds to a chemokine (especially CXCR2) receptor, which
comprises administering to a patient a therapeutically effective amount of a compound of

20 formula (I), or a pharmaceutically acceptable salt or solvate thereof, as hereinbefore
defined.

The invention also provides a method of treating an inflammatory disease, especially
psoriasis, in a patient suffering from, or at risk of, said disease, which comprises

25 administering to the patient a therapeutically effective amount of a compound of formula
(D), or a pharmaceutically acceptable salt or solvate thereof, as hereinbefore defined.

For the above-mentioned therapeutic uses the dosage administered will, of course, vary
with the compound employed, the mode of administration, the treatment desired and the
30  disorder indicated.

The compounds of formula (I) and pharmaceutically acceptable salts and solvates thereof
may be used on their own but will generally be administered in the form of a
pharmaceutical composition in which the formula (I) compound/salt/solvate (active

35 ingredient) is in association with a pharmaceutically acceptable adjuvant, diluent or carrier.
Depending on the mode of administration, the pharmaceutical composition will preferably



psoriasis. As a further aspect of the present invention, certain conpounds
of formula (1) may have 35 utility as antagonists of the CX3CRl receptor.
Such conpsOnds2zmBe expected to be particularly useful | nPCASENt/@8at4rent of
di sorders within the central and peripheral nervous WO 01/62758

PCT/ SE01/ 00374 18 system and ot her conditions characterized by an
activation of mcroglia and/or infiltration of |eukocytes (e.g.

stroke/i schem a and head traurra) In a further aspect, the present
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"t herapeutically" should be construed accordingly. The invention still
further provides a nethod of treating a chenokine nedi ated di sease wherein
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et hod ofphbfifalehfilignctdprddemBtany, dusfasRarrRePeCi al |y psoriasis, in a
patient suffer| ng from or at ri sk of, said di sease, which conprises 25

adm nistering to the patient a therapeutl cally effective anount of a
conpound Tie gharmadeatical tomparitianspitgyr eecimihisezadd pprelde M ahd ehedahg aai/orsol vat e
t her eqf I . L V. r |c uses
therenl, sAebElRELaRF iRt kAftbr sERiobl S, BhnuErIRRbL AS AR ARSYL o uoe:
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i ndi cat edapjets, capsules, syrups, powders or granules, or by parenteral administration in the form
of solutions or suspensions, or by subcutaneous administration or by rectal administration
in the form of suppositories or transdermally. Preferably the compounds of the invention

20  are administered orally.

The invention will now be further illustrated by reference to the following examples. In
the examples the Nuclear Magnetic Resonance (NMR) spectra were measured on a Varian
Unity Inova 300 or 400 MHz spectrometer and the Mass Spectrometry (MS) spectra

25 measured on a Finnigan Mat SSQ7000 or Micromass Platform spectrometer. Where
necessary, the reactions were performed under an inert atmosphere of either nitrogen or
argon. Chromatography was generally performed using Matrex Silica 60® (35-70 micron)
or Prolabo Silica gel 60® (35-70 micron) suitable for flash silica gel chromatography.
High pressure liquid chromatography purification was performed using either a Waters

30  Micromass LCZ with a Waters 600 pump controller, Waters 2487 detector and Gilson
FC024 fraction collector or a Waters Delta Prep 4000. The abbreviations m.p. and DMSO
used in the examples stand for melting point and dimethyl sulphoxide respectively.



The conpounds of forrmula (I) and pharnmaceutically acceptable salts and

sol vates thereof' namy be used on their own but wll generally be

adm ni st ewwehiien7dghe form of a pharmaceuti cal conpositi on por/9dok /66874 he
formula (1) conpound/salt/solvate (active 35 ingredient) is in association
with a pharmaceutically acceptabl e adjuygant, diluent or carrier. Depending
on the node of adm nistration, the pharmnaceutical conposition wll
preferably WO 01/62758 PCT/ SE01/ 00374 19 conprise fromO0.05 to 99 %w (per
cent by weight), nore preferably from0.05 to 80 %v, still nore preferably
from 0. 10Exampl V4, and even nore preferably fromO0.10 to 50 %w, of active
i ngredi enj_jj(pk)-2BR/dr60-2aRSth I tYR] ko &1 h AIRACNPDHIAL BH-FRFRARI[S 4ON. S
The present i nvention al so provi'des a pharmacéutical conposition conpri sing
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adm ni st eﬁﬁﬂat@% W fhembhyiention will now be further illustrated by
reference to the OPFOWI ng exanples. In the exanples the Nucl ear Magnetic
Reson&nce (NVR) spectra were neasured on a Varian Unity Inova 300 or 400

MHz spect ygn@tper) 201dM-hE, NMess). Spectronmetry (MS) spectra 25 neasured on a
Fi nni gan Mat SSQ7000 or M cronmass Pl atform spectroneter. Where necessary,

o ar gorl?) AL AR e Py Py R et RSl a5 =

(35-70 i axidyrethyl ester

20 To a suspension of the product from step a) (1.5g) in dry ethanol (100 ml) was added
sodium borohydride (0.570g) and the resultant solution allowed to stir for 15 mins.
To this solution was added ethyl bromoacetate (0.570 ml). The mixture was neutralised
with concentrated hydrochloric acid then evaporated to dryness and purified (SiO,, ethyl
acetate: dichloromethane 1:1 as eluant) to give the subtitle compound as a colourless solid

25 (1.1g).
MS (APCI) 352 (M+H, 100%).

(¢) 2-[(Phenylmethyl)thio]-1H-pyrimido[5,4-b][1,4]thiazine-4,7(6 H,8 H)-dione,

30
To a solution of the product from step b) (0.30g) in dry toluene (60 ml) was added p-
toluene sulphonic acid (50 mg) and the solution heated under reflux for 11 hours. The
resultant solid was collected by filtration, washed with ether and dried to give the subtitle
compound as a colourless solid (0.290 g)

35
MS (APCI) 306 (M+H, 100%).



or Prolabo Silica gel 60 R (35-70 micron) suitable for flash silica gel
chromat ography. High pressure |iquid chromatography purification was

per f or medwésjiigrssi t her a Waters 30 M cronass LCZ with a Wgcarseopoés7punp
controller, Waters 2487 detector and G lson FC024 fraction collector or a

Waters Delta Prep 4000. The abbreviatigps mp. and DMSO wused in the
exanpl es stand for nelting point and di net hyl sul phoxi de respectively. WO
01/ 62758 PCT/ SEO1/ 00374 20 Exanple 1

4-[[ (1R) - 2- Hydr oxy-1| - et hyl et hyl ] ami no] -2- [(phenyl nethyl)thio]-

6H pyrimdo[5,4- b] [1,4]thiazin-7(8H)-one, 5 (a)

6- Am no- 1, 4-di hydro- 2-[ (phenyl nmet hyl ) t hi n] - 4- oxo-5-t hi ocyani ¢ aci d,

TR e e

(25g) in N, N-dinethyl formam de (200m) were 10 heated together at 65C

Pyridine di%s?%oﬂ‘@ﬁth@%f’&ﬂc%% B nc]‘igi 9%)' Bﬂosﬁﬁ&lu%xﬁ@ﬂo?ﬁe (B9 ?HD £}ﬁ1 z(/ %ﬁ 2ml)

was adsde e reaction hour s

The reactdimathr sailipe(viab wrsdhealad yads reidux fRagdourssThe paguregyasp IHZ'YGFI t%md the
solid wasool ﬁ)qjoéﬂnetéinpé’rafu'ré Adceiduedtl caféthBy ine 8 Rhtiehted stohm«f@b@arbaﬂ@le ether, a
pz)gie( mgpsloﬁ%{\é%; anObt aleg% PSfrtmei{s Tltler clzrh e[ Srtoldggt v%ste?(tracted 1m?0 et%ylo aceta%‘e an IXB (APCI )
[[6-am nq;drx,ﬁédtd&lﬁ),g;imohléfm@hahe[as phent) ltorgivie ythe dubtit¢ eampyumidr®AdRy! ] t hi o] -
aceti ¢ acid, ethyl ester 20 To a suspension of the product fromstep a)
(1. 595 in dry et hanol (100 m ) was added sodium borohydride (0.570g) and
t he resulM&rﬁﬁP%)lﬂ‘h(MﬂLﬂT 116 to stir for 15 mins. To this solution was

added et hyl bronmpacetate (0.570 ml). The m xture was neutralised wth
concentrated hydrochloric acid then evaporat ed to dryness and purified

(Si 02, et®#I(BR2-Hwdrogydrngthylpthyiaaing]-2-[pheayimetyDthiolyofls t he subtitle
conpound RgimidePs,2¥ 195 thisahi7g8HROné,1. 1g) . M5 (APCl) 352 (M+H, 1009 .

15
The product from step e) (0.250g) in NMP (5 ml) was treated with
(R)-2-amino-1-propanol (0.116g) and the reaction mixture was heated at 110°C for 2
hours. The mixture was evaporated to dryness and the residue purified (HPLC,
Symmetry® C18 column, 0.1% aqueous ammonium acetate:acetonitrile isocratic elution

20 75:25) to afford the title compound (0.13g).

MS: APCI 363 (M+H)

'H NMR: § (DMSO) 10.84 (1H, s), 7.47-7.19 (5H, m), 6.26 (1H, d), 4.78 (1H, 1), 4.36-
s 4.19 (3H, m), 3.55-3.32 (4H, m), 1.12 (3H, d).

Example 2
2-[[(2,3-Difluorophenyl)methyl]thio]-4-[[(1R)-2-hydroxy-1-methylethyl]amino]-
7(8H)-pteridinone

30
a) 2-[[(2,3-Difluorophenyl)methyl]thio]- 4,6-pyrimidinediamine

4,6-diamino-2-pyrimidinethiol (7.3g) was dissolved in DMSO (100ml) at room
temperature under an atmosphere of nitrogen. Potassium tert-butoxide (1M in THF,

35 48.3ml) was added followed by 2,3-difluorobenzyl-bromide (10.0g). The mixture was
stirred for 2 hours at room temperature. The reaction mixture was then partitioned between



(c) 2-[(Phenyl methyl)thio]-1H pyrimdo[5, 4-Db]
[1,4]thiazine-4,7(6H 8H)-dione, 30 To a solution of the product from step

b) (0.30gw0 ¢d1/6d7¢ tol uene (60 m ) was added p- tol uene sulpghwiogoesskd (50
ng) and the solution heated under reflux for 11 hours. The resultant solid

was col lected by filtration, washed wi th ether and dried to give the
subtitle conpound as a col ourI ess sol | d (0.290 g) 35 Ms (APCI) 306 ( MtH,
100% . WD 01/62758 PCT/ SE01/00374 21 (d) 4-Chloro-2-[(phenyl nethyl)thio]-
6H pyrimdo [5,4-b] [1,4] thiazin-7(8H) -one, s A suspension of the product
from st epsthy) agetats ghd apiosime ehisridsidlotganiteplps@was Yashed WNamepRisrhy |

ani line (c}dmad (msmheo%@dth&méﬁéd &Rk Héénésglmgul 9&5 and dofiied trgvaras al | owed

to cool to.room'tenperature 8 poured carefully into a saturated sodi um
bi car bonatititlegdqr W%ﬁsa&f?&%f’m EfPor 15 ni ns The crude product was
extracted into ethyl acetate and purified (Si 02, dichloronethane as

el uant) t conmpound (0. 25 10 M5 (APCl) 324 (MtH+,
100%) . )(4\?8%]\[5% %Q‘ﬁ?agg%rlgxy Irerat hyl(et hyl ?) am no] E2- ) (
[ (phenyl met hyl )thio] - 6H pyrimdo [5,4-b] [1,4] thiazin-7(8H)-one, 15 The

product ftﬁo@ ﬁ{)ZeipD‘?ﬂu &Pégﬁéa%ﬂgw (t)](-§ . §Erds 0B §- #ﬁﬁlﬁ%ﬁed‘f\ﬁ thihe

(R)-2-am Fopano he teact Pon m xture was heated at 110C
for 2 hours. The m xture was evaporated to dryness and the residue

pur It fi It ed 'I(h'é'f utct &i/ TEEtd) Y1.5 %) @s&}l%l%m a&ﬂé%&@ ‘I@(?H a??rm%(rjﬁo%ﬂt?ontcooled

acetate: ac rlelocralce 0 r e ti

conpaiind 166 Gyl obgsehaaiit b R BHn te: (30pDitseyddes Sopapresjiing

7.47-7. 19n 6 9ktk bike cAorfatid. I Thedpactidn #8s tlirkd dt)roord.t@fipernretfot 90 @diitesn) ,

3.55-3. 32 {'mg ’Whrl:gh tmlle %%1 s'glid%}e'cip%%%roem %olution. This was isolated by filtration
and washed with water, then dried at 50°C to give the sub-titled product as a blue solid
(4.14g)

MS: ADCI (+ve) 298 (M+1)
'"H NMR: & (DMSO) 4.44 (s,2H), 7.13-7.54 (m,3H), 8.13 (s,1H), 8.51 (s,1H),
9.10 (s,1H), 10.18 (s, 1H).

20 ¢) 2-[[(2,3-Difluorophenyl)methyl]thio]- 4,5,6-pyrimidinetriamine

To a suspension of the product of step (b) (2g) in boiling water (40ml) was added Na;S,04
(5.4g) portion-wise. The suspension was allowed to cool and then 50% sulphuric acid was
added slowly and then the mixture was cooled to 0°C. The solid was isolated by filtration

25 and washed with cold water, then dried over P,Os at 50°C to give the sub-titled product as
a yellow solid.

MS: ADCI (+ve) 284 (M+1)
'H NMR: & (DMSO) 4.33 (s,2H), 6.42 (brs,3H), 7.10-7.48 (m,3H)
30
d) 4-amino-2-[[(2,3-difluorophenyl)methyl]thio]- 7(8H)-pteridinone

The product of step (c) (100mg) was dissolved in a solution of sodium (0.05g) in methanol
(5ml). This was left to stir for 15 min at room temperature, then ethyl glyoxalate (134pul)
35 was added to the mixture which was left to stir for 12hr at room temperature.



2-[[(2,3-Di fluorophenyl)nmethyl]thio]-4-[[(1R)-2-hydroxy-I|-nethylethyl]

am no]- 7(8H)-pteridinone 30 a) 2-[[(2,3-Difluorophenyl)nethyl]thio]-

4, 6- pyri niw@ nedr’m ne 4, 6-di am no- 2- pyri m di net hi ol (7. 3gpcvéam1déssol ved
in DMSO (100m ) at room tenperature under an atnosphere of nitrogen.

Potassiumtert-butoxide (1IMin THF, 35748.3ml) was added foll owed by
2, 3-di fl uorobenzyl -brom de (10.0g). The m xture was stirred for 2 hours at
roomtenperature. The reaction m'xture was then partitioned between WO

01/ 62758 /003 th hl qr,i de. Th

organic p Q@E&Eﬁg@ a‘é"di ﬁ]eﬂe‘foﬁ Pﬁe %‘V‘Er@ﬁﬁ&w&@ (V%?;Jsméﬁ aﬁﬁ*"ffﬂ@,a%dr‘én dried

%er rraglrthﬁsommcﬁuﬂophpme warctupyapoeolad ladc@natgdlvmmhheas iselbted blyefdtrpiionchmdt as a
ite so

2-[[(2.3 dﬂ%f‘fosigl}%zp% Qbﬁc t@ﬁ%"ﬁ% %el Q’E’S.Ot(h?f'gé%ﬁ?gé- pyri mi di nedi ami ne The

product of step (a) (2.5g) was dissolved in acetic acid (150ml) and the

sol ution Qo Eg@ ere 29 9[+1 soI ut| on of SOdI um n|tr| te (625ng) in water
(50ml) was deé 3 2 6\ ue cal guration. The

reaction \W@Nl\@% ior (DR Qﬁ 4rl§dﬁr?~ﬁér?p]e1r§t5&|(@ 3ﬁ)r7§6 (Hlﬂlalt18§9 @atHhg which tine

a pink solid precipitated fromsol ution. ThIS was isolated by filtration
d he h dri j t h b- | ed d
o oo, Yo e 2o e Phe B9 ot SRl & Snely 5%
(s,2H), 713754(m3H) 8.13 (s,1H), 8.51 (s,1H), 9.10 (s, | H, 10.18
I
4.5, 6L by TEASheE oF 5 QOELNES SRS LTBNG LS hiad brogrotm comh wesy
boi | i ng vadﬂed aq%mlxmwaﬁhl@@d\!am@@ IS((pEnW@)ﬁr{b@f%ﬁthW g&dedPhé theuspensi on
was al | ouggnlr0 s8] f&@%lﬁ%é&%@ Wa?ﬁﬁ'ﬂbk c%%leq iNa® 106551913@161% bPoYat@l@ t hen

t he mxture was _cool ed he soli S 1S tration 25 and

washed wile3yecgIod- %ﬁtSeWaS fFPFé‘FPddeeédim?f\? cmmgﬂaf?-@@@ wag @qkiﬁé apf dhesioldt i t | ed

product aghich separated was removed by filtration. The solvent was evaporated and the residue
15 was purified by flash chromatography, eluting with dichloromethane and then 5% ethyl
acetate in dichloromethane to give a yellow solid which was slurried with ether then
collected. The solid was washed with ether and dried to give the subtitled compound as a
colourless solid (8.74g).

20  MS: APCI (-ve) 382/4 (M-H), 382 (100%)
' NMR: § (DMSO) 4.47 (s, 2H), 7.13-7.55 (m,3H), 8.14 (s,1H), 13.33 (bs,1H)

f) 2-[[(2,3-difluorophenyl)methyljthio]-4-[[(1R)-2-hydroxy-1-methylethyl]amino]-
7(8H)-pteridinone

25
The product of step () (8.7g) was dissolved in N-methylpyrrolidinone (40mi) and Hunigs
base (7.9ml) was added followed by D-alaninol (2.7ml). The mixture was stirred at 100°C
for 15mins. The cooled solution was poured onto water, (11), and acidified with dilute
hydrochloric acid. The solid which separated was collected, washed with water and air

30  dried. Crystallisation from acetonitrile afforded the title compound as a pale yellow solid

(7.4g).

m.p. 215-217°C
MS: APCI (+ve) 380 (M+H, 100%)

35 'H NMR: § (DMSO) 1.14 (d, 3H), 3.48 (m, 2H), 4.31 (m, 1H), 4.45 (dd, 2H) 4.82 (t, 1H)
7.15 (m, 1H), 7.33 (m, 1H), 7.47 (t, 1H), 7.76 (d, 1EL), 7.83 (d,1H), 12.70 (s, 1H).



a yellow solid. Ms: ADClI (+ve) 284 (Mtl) IHNWR S (DVSO) 4.33 (s,2H), 6.42
(brs,3H), 7.10-7.48 (m3H) 30 d)

4- am no- 2gfd d1asdi f | uor ophenyl ) net hyl Jthio] - 7(8R)-pteri gcixIf1/465894 Pr oduct
of step (c) (100ng) was dissolved in a solution of sodium (0.0Sg) in

met hanol (5ml). This was left to stir % 15 min at roomtenperature, then
ethyl glyoxalate (1341) 35 was added g the m xture which was left to stir
for 12hr at roomtenperature. WO 01/ 62758 PCT/ SE0O1/ 00374 23 Water (5m)
was added, then concentrated hydrochloric acid was slowy added to acidify
the solution to - pH5 whereupon a solid precipitated which was isol ated by

(44, 5ng) v RIS migepRps iy KPR SRR ARNT 00 50y
7.11-7.58 (m3H), 7.84 (s 1H), 12.69 (bs,1H) e)

4- br ono- HRI0PPPIemy hivthid1i® @eridinone to The
pr oduct g%)[gggbﬁg’[?@jh 6. 0g) was )gil;&;p%lztdlﬂ |(n %H%lggﬁrr&) and bronoform

(60mL)Y was  added and the nixture was heated to 100C | sopentylnitrite
(25ml) wesndatd €196 dvashiissoivied irumethsndlr(i Skl oF,6-Bidnmino Pi¥epydimidineditiias  qui ckl y

Chree. ti aeD HEGABE b E3 ERHAL G e (RRUA FF alged o BaodGESR B
was rempveiisy wab btirred dtopomTerepasaitvesindenaisrogom furl dmée Ethyl alynxelages(ldwd) 15

was puri fy.£ddRyq fdu%%d%@w&@fs&ﬁﬁﬁr{bx %%d%b'i’&c%ﬁ By adliegoph Gimchan@iand then
5% ethyl acetate 1n dichloronethane

Y el l ow solid whi S
sl urri%d Wetfﬁa“élpﬁ&astth@ﬂueég}eﬁé@flb%fethﬁ@gSGSF@ %/Vélé)(\ﬂé%dﬁ?é’d oA (@@Q{Eﬁ and
dried to wiv&irtiie Bidaehilliedpreophay W\dls dWteed thRugh LIRS an60JaBI¢d(v8th7v¢g):r 20 MB:

'(A\E]CIP)H) gl)hfi‘qgrgtelv% J_QJ% %g%{l%éief 1d I\e{&edﬁhl(ouvfls%e cehte usgnga @B%e "[7he13 7.55

2-1[(2, 3 sdhftﬂonmasphmmwlapmateﬂy(b ]ityhess]andppflﬁ&&by 2ilicy @gelooojurha pispmptogtapiy | ani no
I-7(8. H)usH;[ elr()"’/d Hﬂ??fce@aﬁe in DCM to yield the sub-titled compound as a cream solid (8g).

15
MS: APCI (+ve) 465 (M+1)

h) 2-[[(2,3-Difluorophenyl)methyl]thio]-4-[[(1R)-2-hydroxy-1-methylethyl]amino]-
7(8H)-pteridinone

20
The product of example 2, step (g) (2.3g) and D-alaninol (5g) were microwaved at 150°C
for Smin. The resulting solution was partitioned between ethyl acetate and aqueous
ammonium chloride and the organic layer was washed with ammonium chloride (2x50ml).
The organic layer was evaporated to dryness and purified twice by silica gel

25 chromatography using first 20:1 DCM:methanol and then 1:1 DCM:ethyl acetate to yield
the titled compound (220mg).

MS: APCI (+ve) 380 (M-+1)

30  Example 3
2-[[(2,3-Difluorephenyl)methyljthio]-4-[[2-hydroxy-1-(hydroxymethyl)ethyl]amino]-
7(8H)-pteridinone
a) 4-amino-2-[[(2,3-difluorophenyl)methyl]thio]- 7(8 H)-pteridinone

35 To a solution of triethyl phosphonoacetate (15.0g) in tetrahydrofuran (60ml) cooled in an
ice bath was added butyllithium (2.5M in hexanes, 25.6ml) at a rate such that the internal



The product of step (e) (8.7g) was dissolved in N nethylpyrrolidinone
(40mM ) and Hunigs base (7.9nl) was added followed by D-alaninol (2.7m).
The m xt uywe) was7sstirred at 100C for 15m ns. The cool ed sacduidrafoysas pour ed
onto water, (11), and acidified with dilute hydrochloric acid. The solid
whi ch separated was col |l ected, washed wath water and air 30 dri ed.
Crystallisation fromacetonitrile afforded the title conpound as a pal e
yellow solid (7.49g). mp. 215 217C ME: APCI (+ve) 380 (MtH, 100% 35 'H
NVR S (DVMSO) 1.14 (d, 3H), HL 4. 45 (dd, 2%482
(t, 1H) tempSatupg wasainjizsl k(e&ﬁw ié%C Tp.t rﬁn(nﬁcturqraf)as thﬁnﬁédi%a sojgjon’ of ¢

(d,1H), Igodift éfsEx abiple 2\é¥2pQﬂ)( @@ ?nH@N &E%ﬁﬁﬁ%&ml&%einu)em@wamny

S 7h1 ot ok e PPOBTERDY Pyt TS o oAby e o4 Sl

(3.960) Weith £betis atidg6mi nTH@idﬁﬂnﬂths ﬁr&ﬁﬁﬂﬂtkd was isolated by filtration, washed with

5, 6-di am nQ- 2, 4- pyri m.din h|oI 5 S

> 5 it aome i Brd B st cubdry PiRel S L\J%etf#ee%u(? s PR ur e
was sti rrasd pate gremmdlidrfﬁég)at ure under nitrogen for 10m n. Ethyl gI yoxal at e

(15nl) was added followed by nore sodium (2.5g) and the reaction was |eft
for a further 20mn. io The reaction was then quenched with acetic acid

(10m ) adSpeDadon 328 (Mdtler (600ml) with stirring. The resulting
preci pi t agennas & ([ONeOse.18 doagh. 1qej 5¢ an3rd, VB85 (So)MILIBOWd, D)  The

filtrate was di'scarded and the solid was washed t hrough the celite using
acetolfe. The solution was then evaporated to dryness and purified by

silica gg)) s@romp-Z-NNDORlNEs@Phynyl)Bséthgl] 16} F(81)-preitimiee in DOM to yiel d
the sub-titled conpound as a creamsolid (8g). 15 Ms: APCI (+ve) 465 (Mtl)
h)
2 [[ (2, 3-Miefdroduco phstay (3) (@6 pywist suspranddd [rif PMIO LonylHprskyromofastHy Padapd] ani no
- 1 8H) tﬁé %@it@m&ehe%%d-w ?2?@%§&Xﬁﬁtr@8(@'ﬁﬂb §ad ad RUSR ¢ mixBurdSas and
D al ani no were m crowaved
15 stirred at 125°C for 5 minutes before being cooled in an ice bath. Solvent was removed by
evaporation under high vacuum and the residue suspended in dichloromethane (100ml).
This suspension was washed with saturated aqueous ammonium chloride (50ml) and then
filtered through a plug of celite. The filtrate was evaporated and purified by column
chromatography, eluting with 10% ethy! acetate in dichloromethane to give the subtitled

20 compound as a white solid (0.22g).

MS: ADCI (+ve) 386 (M-+1)
'H NMR: § (DMSO) 4.47 (s,2H), 7.13-7.55 (m,3H), 8.14 (s,1H), 13.33 (bs,1H)

25 ¢) 2-[[(2,3-Difluorophenyl)methyl]thio]-4-[[2-hydroxy-1-(hydroxymethyl)ethyl]
amino]-7(8 H)-pteridinone

The titled compound (57mg) was prepared from the product of step (b) (80mg) and 2-
amino-1,3-propanediol (29mg) using the method of Example 2 step (1).

30
MS: ADCI (+ve) 396 (M+1)
'H NMR: & (DMSO) 12.73 (1H, br s), 7.85 (1H, s), 7.50 (2H, m), 7.33 (1H, m), 7.15 (1H,
m), 4.80 (2H, t), 4.45 (2H, s), 4.23 (1H, m), 3.55 (4H, m).



for 5min. The resulting solution was partitioned between ethyl acetate and
aqueous ammoni um chloride and the organic |ayer was washed wi th amoni um

chl ori de (woxfa@ntss. The organic | ayer was evaporated to drpoTeE®1/865d4
purified twice by silica gel 25 chromatography using first 20:1

DCM net hanol and then 1:1 DCM et hyl acegate to yield the titled conpound
(220ng). Ms: APCI (+ve) 380 (M+l) 30 Exanple 3

2-[[(2,3-Di fluorophenyl ) met hyl ]t hi o] - 4-[[ 2- hydr oxy-1| - (hydroxynet hyl)ethyl]a
m no] - 7(8H)- gterldl none a) 4-amino-2-[[(2,3-difluorophenyl)nethyl]thio]-
7(8H) - pt eExaimplgrfe 35 To a sol ution of triethyl phosphonoacetate (15.0g) in

t et r ahydr 2f ¢2,8Dif188 Fdph et DR thylRhRN-4-(Z-Ay B emaﬂﬂd@]mb Mtéridinonen (2. SM
i n hexanes, ll62’5 F%‘% awr;at e ys]l}ch'p-t h[gt %,he x:ynt er nal z!?62758
PCT/ SEO1/ 00374 25 tenperature was nai ntai ned bel ow BOC To this m xture

was t hen ”ﬁl@kﬂ@@bc@co&mouhﬂ()ﬂmg) wlsereparaidiiat tiod priadactplf Ex2mplecdpstéh(b) ( 10. 0g) in
N, N- di met ' ted at fl
N e AR SOTL oo Rul R b bl 2Bt o0 2 et

(6m ). The solid thus precipitated was isol ated by filtration, washed with

5 water, 6e(§\mql et her, and dri ed over P205 at 50C to give the
sub titlergfsrod (t Q)

green_so ve) 32 M|
CIR S om0y 10, T s 88 e i 7 94 @ Vs F0N1105) 85U 119
10 b) 4- &, 37di(f HuUOrop Is), rpe33hwiH, id)i o] - 7(8H) - pt eri di none The
pr oduct g’;rl?g?repc(agn%z () V\u/gs sug};{érs\'?zled3|horl1,r Dit\lleO (10m ) and bronoform
(10mM Y2 and the mxture was heated to 125C. Isoanylnitrite (2nml) was added
and the nExiampk 3vas 15 stirred at 125C for 5 m nutes before being cooled in

an ice batf,, 4o B limml nd the
resi due sﬁ@agﬁkﬁﬁﬁ%ﬂﬁ@%‘r‘@ rgﬂﬁg%guwgg?ﬁga&lh? O:J?qgﬁg et%sfl was s\lllashed
wi t h sat upedpagasddeous ammoni um chl oride (50nl) and then filtered through
a plug of celite. The filtrate was evaporated and purified by colum

15 The titled compound (160mg) was prepared from the product of Example 3 step (b)
(500mg) and D-alanine amide hydrochloride (172mg) using the method of Example 2 step

®.
MS: ADCI (+ve) 393 (M+1)

»  'HNMR: § (DMSO) 12.77 (14, brs), 7.88 (1H, s), 7.85 (1H, d), 7.55 (1H, brs), 7.47 (1H,
£),7.36 (1H, m), 7.19 (1H, br s), 7.16 (1H, m), 4.60 (1H, q), 4.46 (2H, q), 1.40 (3H, d).

Example 6

25 2-[[(3-Chloro-2-fluorophenyl)methyl|thio]-4-[[(1R)-2-hydroxy-1-methylethyl]amino]-
7(8H)-pteridinone

a) 4-Amino-2-[(phenylmethyl)thio]-7(8H)-pteridinone

30  The subtitled compound (16.5g) was prepared by the method of Example 3, step (a) using
5-nitroso-2-[(phenylmethyl)thio]-4,6-pyrimidinediamine (22.5g).

MS (ESI) 286 (M-+H, 100%).

35 b) 4-Amino-2-[(phenylmethyl)sulfonyl]-7(8H)-pteridinone



chromat ography, eluting with 10% et hyl acetate in dichloronethane to give
the subtitled 20 conpound as a white solid (0.22g). Ms: ADCI (+ve) 386

ElI;/Hrl)lH) HZNMR)S 51/6@753DMSO) 4.47 (s,2H), 7.13-7.55 (m 3H), 8. 14dxEbe3743. 33
S, o

2-[[(2,3-Di fluorophenyl) et hyl ] thio] - 4-F[ 2- hydr oxy-1 - (hydroxynet hyl ) et hyl ]
am no] -7(811)-pteridinone The titled corrpound (57mg) was prepared fromthe
product of step (b) (80ng) and 2- am no-1, 3- propanedi ol (29ng) using the
met hod of Exanp Ie25te 30 Ms: e). 396 (MHl) N S(DI\/SO)
12.73 (1H\S‘bﬁpe§§10n‘? s p(@ﬂnllc2 gym e?ia@ele(@ﬁtep%) (Sﬁoshm(amw %ﬁldl@ g@%

g C'?'? S(E (2) T/ efr%cgtié aéi8 (&K vw8)% s81udidn (d ltetidlacid3 5&rhl) (whkistifd atV¥D° Gdr 6208

o1 [ (2, 3. B SPGB Ry Y Phids (L7 (52 SRpioa SRy iamio ey et
- 7( 8R) - pt(600@nNo ke stpendedisbbd was npoered bySHtrgionves! dyred panved:of to @ the

duct th I 35ul th
prosuct ol BAalBl i RathR ol eRgy RN 2 ethanel am ne (3oul) using (e
12.71 (1H, br s), 8.09 (1H, br t), 7.84 (1H s), 7.47 (1H n), 7.32 (1H,

m, 7.16 Nr&kesm3ie4ME8] (ddde).t), 4.45 (2H s), 3.53 (4H m. 10 Exanple 5
(2R -2-[[2-[[2,3- Dfluorophenyl)rrethyl]

t hi o] -7, 8-di hydro- 7- oxo-4-pteridinyl] am no]- propanam de 1s The titled
corrpound Ql@@)orﬂ%ﬂpﬁﬁpﬁéﬂdnérﬁ@ﬂhﬁh%iqu oduct of Exanple 3 step (b)
(500 and D-al ani ne am de hydrochloride (172ng) using the nmethod of
Exanpl'e 2 step (f). Ms: ADCl (+ve) 393 (Mtl) 20 "H NWMR b (DVBO 12.77
(1H, br s3-Chito®&-{libtobenzyl Frog8dg AIH)0g) pnd thisseq (AB5gh wesd hearedapggthed at

reflux in ethanol (10ml) for 1 hour. The solvent was removed in-vacuo and the residue

was suspended in 10% aqueous sodium hydroxide (10ml) and heated at reflux for 3 hours.

The solution was then acidified with conc. HCI and extracted into ether. Concentration of
15 the organic phase in-vacuo gave the subtitle compound as a pale yellow oil (0.71g).

MS (EI) 176/178 (M+), 143/145 (100%).

d) 4-Amino-2-[[(3-chloro-2-fluorophenyl)methyl]thio]-7(8 H)-pteridinone
20
The product from example 6, step (c) (0.63g) and 1M ¢-butoxide solution in THF (3.5ml)
were added to a suspension of the product from example 6, step (b) (1.11g) in NMP
(20ml). The mixture was stirred vigorously for 1 hour, poured into 1M HCI (15ml) and
diluted with water. The suspended solid was removed by filtration and dried in-vacuo to
25 give the subtitled compound as a pale yellow powder (1.14g).

MS (ESI) 338 (M+H, 100%).

¢) 4-Bromo-2-[[(3-chloro-2-fluorophenyl)methyl]thio]-7(8H)-pteridinone

30
The subtitled compound (0.318g) was prepared by the method of Example 3, step (b) using
the product from example 6, step (d) (1.10g).

MS (ESI) 399/401 (M-H, 100%).
35



t), 7.36 (1H, m, 7.19 (1H, br s), 7.16 (1H m, 4.60 (1H q), 4.46 (2H,
q), 1.40 (3H, d). Exanple 6 25

2- [ [ ( 3- Chivar @637l uor ophenyl ) net hyl Jthi o] -4-[[ (1R) - 2- hydr exrydroieésay | et hyl |
am no] - 7(8H)-pteridinone a)

4- Am no- 2- [ (phenyl met hyl )t hi o] - 7( 8H) - pteri di none 30 The subtitled conpound
(16.5g) was prepared by the nethod of anple 3, step (a) using
5-nitroso-2-[ (phenyl met hyl )t hi o] - 4, 6- pyri m di nedi am ne (22.5¢g). M5 (ESI)
286 (M+H, 1009% . 35 b) 4- Am no-2-[ met hx isulfonyl -7(8H) - pteridinone
VO 01/ 62758 /‘§EB’IP%§‘?QF°P§?“W1§EFE'§HH§PMT[K -RAYFFSBULt from exarrpl e 6,

step (a) (5 OQﬁéthym@qmmopwm(lﬁQﬁﬂﬂlﬂonand peracetic acid (36-40 wt. %
solution in acetic acid, 50n) was stirred at 50 for 1 hour. After
quenching with dimethyl sul phide (15nl) the solution was poured into

i ce- wat erThe(tB2A@mupourkheasprspead byl tieahétbodvaSExammuiy dstéyy (f§ iiding tieipooduand

?;' 80 ') " f}’qi;@ggagngg %'3§§pg{;ﬁkﬁmggbg}getJesglo%maﬂg%ggoﬁee%s Wit bRy pouder

3- Chl or o-apidifiesowith beirez E¥anEhe suspended|solid wag ramnoved by ilfratinm, dechinair ndoni de
(1. 009) BB Lo £E(ReBRBNNE LR CSAIBY Soaaeifigy, at  reflux in et hano

(10m) for hour. The sol vent Wwas renpved in-vacuo and the residue was
suspended in 10% aqueous sodi um hydroxide (I Om) and heated at reflux for
3 hours. mpheosobut’ on was then acidified with conc. HO and extracted into

et her. t f e organi c phase in-vacuo gave the subtitle
corrpol?nmg?ébgghjeg%m %\]/?/'%8% (0. glgl) IOI\/B (EII) \1/76;J17g \(II\/Hr) 143/ 1|45
(100%) . dH MMRis(®MSQ) [2.3L €I, dr o), 7-83 (4B ep A0V 1), ﬁ)6I4](1H t), 7.48 (1H, t),
thio]-7 t a 63
and 1M ¢ puk O b Sareh B e st 43¢ QRLBIRSH05. 8 o el LE (b n ot
the produbt fromexanple 6, step (b) (1.11 g) in NW (20m). The m xture
was stirred vigorously for 1 hour, poured into 1M HO (15nl) and

15 Example 7

2-[[(3-Chloro-2-fluorophenyl)methyl]thio]-4-[(2-hydroxyethyl)amino]-7(8 H)-
pteridinone

20 The titled compound (51mg) was prepared by the method of Example 6, step (f) using the
product from Example 6, step (e) (75mg) and ethanolamine (25pul).

m.p. 195 —-196.5°
MS (APCI) 382 (M-+H, 100%).

s 'HNMR: & (DMSO) 12.71 (1H, br s), 8.08 (1H, br m), 7.84 (1H, s), 7.64 (1H, 1), 7.49 (1H,
9, 7.17 (1H, 1), 4.79 (1H, br m), 4.4 (2H, 5), 3.53 (4H,br m).

Example 8

30 2-[[(3-Chloro-2-fluorophenyl)methyljthio]-4-[[2-hydroxy-1-
(hydroxymethyl)ethyl]amino}-7(8 H)-pteridinone

The titled compound (51mg) was prepared by the method of Example 6, step (f) using the
product from Example 6, step (e) (75mg) and 2-amino-1,3-propanediol (37mg).

35 |
m.p. 218.5 - 220.5°



diluted with water. The suspended solid was renoved by filtration and dried
i n-vacuo to 25 give the subtitled conpound as a pale yell ow powder (1.14Q).

M5 (ESI) W¥@%01fMed, 100% . e) 4-Brono-2-[ [(3-chloro-2-fl ugrcaisiwésyiet hyl |
thio]-7(8H)-pteridinone 30 The subtitled conmpound (0.318g) was prepared by
the nethod of Exanple 3, step (b) usi ng% the product from exanple 6, step
(d) (1.1Cg). Ms (ESI) 399/401 (MH, 10 35 WD 01/ 62758 PCT/ SEO1/ 00374
28 f) 2-[[(3-Chloro-2-flu orophenyl)nethyl]thi 0]-4-[[(1R)-2-hydroxy-I -

met hyl et hyI] am ;H% 7(8 pt eridinone The titled conpound was prepared by
t he met hddS eAPERLHI(R-H] e( - (f) using the product s fromexanple 6, step

(e) ( 73311{ NiVire ar(mmpm !7ﬂl mwr& SYVETS8 QU §d7l6ﬂ¥(@lrl¥\@t’f50 @wdm)aag@(meg wi t 3
conc. u r.e | ratil on rne In alr an
oyt o480 LI e (R S0

Mbw solid (37ng). mp. 209 -
21 | 10 M5 (APCI) 396 (M+tH, 100%. '"HNWR 6 (DWsO 12.71 (1H, br s), 7.83
(1H, s) %i{gp% H, d) 7.64(1H, t) 7.48 (1H, t), 7.17 (1H, t), 4.82 (1H,
t), 4. °39 4.28 (1H, m, 3.40-3.52 (2H, m, 1.13 (3H, d). 15

Example 7 2-[ [(3 ChI oro 2-fluorophenyl) nethyl] thin] -4-

[ ( 2 hydr qx M?tfll’ h)[?@lﬁﬂﬂor(?—@&iﬁdr Egﬁéf)‘lﬁﬁélﬁﬂ?th?(ﬂ 7(T§L%11¥y&rbe;do£dlﬁmound (51nm)

pr epare the using the product from
Exanpl e @tergfb@gllegn}nq]psmﬁl] %f&'ﬂé’clﬁaﬁéi ér#ﬁ#é“‘(“zﬂrf YLEStEr 195 - 196.5 MBS
(APCI) 382 (M+H, 100%. 25 1H NMR 5 (DwWsO) 12.71 (1H, br s), 8.08 (1H, br

ug 7io84 (gl)lﬁllﬁ-)z aanf(S)4 |_i1ylt2)-(’)xo7e'tlfly?]cgn:'lbl_elimic aéid, 9H-fluoren-9-ylmethyl ester

A solution of D-Alaninamide hydrochloride (3g) in 10% sodium carbonate solution (50

ml) and dioxan (50 ml) was treated with FMOC chloride (6.24g) in dioxane (40 ml) and

allowed to stir overnight. The mixture was diluted with water (500 ml) and the product
15 collected by filtration and dried in vacuo to give 9.0g of the subtitle compound.

MS (ESI) BP 311 (+H)

(b) [(1R)-2-amino-1-methylethyl]carbamic acid, 9H-fluoren-9-ylmethyl ester

20
To a solution of the product from example 9, step (a) (6.9g) in THF (100 ml) was added
borane-methylsulfide complex (4.4 ml) and the mixture heated under reflux for 2 hours.
The mixture was carefully quenched by the addition of methanol (100 ml), evaporated to
dryness and the residue taken up into methanol (100 ml) and acidified to pH 1-2 with

25 concentrated hydrochloric acid. Heated under reflux for 30 mins then evaporated to
dryness. The residue was triturated with ether to give a solid, which was collected by
filtration, dissolved in water and the free base precipitated by the addition of aqueous
sodium bicarbonate solution to give the subtitle compound (3.1g).

10 MS (ESI) BP 297 (+H)

(c) (2R)-[2-(9H-Fluoren-9-ylmethoxycarbonylamino)-propyljcarbamic acid, 1,1~
dimethylethylester.

35 To a stirred solution of the product from example 9, step (b) (3.0g) in THF (100 ml) was
added ditert-butyldicarbonate (2.2g) and the mixture stirred at room temp for 30 mins. The



t), 7.17 (1 H t), 4.79 (1 H br m, 4.44 (2H, s), 3.53 (4H br m. Exanple
8 30 2-[[(3-Chl oro-2-fluorophenyl)nethyl]thio]-4-[[2-hydroxy-I-

(hydr oxymaigotlepedshyl ] am no] -7(8H)-pteridi none The titl ebcammeussds (51 o)
was prepared by the nethod of Exanple 6, step (f) using the product from
Exanple 6, step (e) (75ng) and 2-am nox}, 3-propanedi ol (37nmg). 35 mp.
218.5 - 220.5 WO 01/62758 PCT/ SEO1/ 003 29 M5 (APCl) 412 (M+H, 100%. 'H
NVR: 6 (DVMBO) 12.74 (IH, br s), 7.85 (1H, s), 7.67 (1H, t), 7.50 (2H, m,

7.16 (1H t), 4.81 (2H, t), 4.44 (2H s 4.24 (1H, m, 3.51-3.62 (4H m.
5 Exanpl gmgture was evaporated to dryness and the cru eproduct purified (SiO,, dichloromethane

[ (2R) - 2- [ak%niah{%o%%@s%tﬁw%ﬁémﬁmlg)@et hyl ] thin] -7, 8-di hydro-7- oxo- 4-
pteridinyl]am no] propyl]-carbamc acid, 1, 1-di nethylethyl ester 10 (a)

[ (1R) - 2- am no- | - met hyl - 2- oxoet hyl ] car bam c acid, 9H fl uoren-9-yl nethyl
ester AMNMRWBH qUDI1;)Cr78 @i, g7 de (b diparisezd QIEH 6R9)01i (1HL et sadil Hps),

car bonate treated with FMOC

chl ori’de (%Og%f?:hnfgsa&ﬁné ﬁZanFL}))%aLEd 2§gmr?o%\%m gtl r overnight. The

m xture was diluted with water (500 rr1) and the product is collected by
filtrati qr ' itle compound. M5
(ESI) qugﬁﬁfglain?@fbﬁpﬁg@%ﬁcgﬂg %eﬁélﬁﬁ‘? ani ¢ acid,

9H fl uoren-9-yl methyl ester 20 To a soI ution of the product from exanpl e
9, step (a) (6.99) in THE (100 m) was added borane-nethylsulfide conpl ex

(4.4 m) wwsdlﬁtﬁ)nr@mh@p@dba&wﬂ exdase of e @x d. s%) i3 THRI(190 mlTh@s Aildddur e was

full h t ted t
ooy et BN 5 b U8 R o B b 08 B o o
1-2 with V&Ee@@mmﬂn@ﬂ@deﬂsmdmﬂm&du@pmm[ﬁmﬂ (SHea b ¥ dmathdeol: didfloroxeflmne 30 m ns

;hggl f"d’apa\%hl 2 t%o 1vedt]'})¥r§|??§[ﬁlé: B%ohﬁc?hsd%ol&‘ﬁﬁesé blifrged wth ether to give

NMR 8H (CDCls) 4.95 (1H, 5), 3.13 (1H, m), 2.99 (1H, m), 2.87 (1H, m), 1.38 (9H, s),
s 1.08 (3H, d).

(e) [(2R)-2-[[2-[[(3-Chloro-2-fluorophenyl)methyl]thio]-7,8-dihydro-7-oxo0-4-
pteridinyljamino]propyl]-carbamic acid, 1,1-dimethylethyl ester

20  The titled compound (83mg) was prepared by the method of Example 6, step (f) using the
product from Example 6, step (e) (75mg) and the product from example 9, step (d) (72mg).

MS (APCI) 495 (M-+H, 100%).
'H NMR: § (DMSO) 7.95 (1H, br d), 7.83 (1H, s), 7.62 (1H, 1), 7.48 (1H, 1), 7.17 (1H, 1),
% 6.94 (1H, br t), 4.34-4.53 (3H, m), 3.04-3.17 (2H, m), 1.32 (9H, s), 1.11 (3H, d).

Example 10

4-[[(1R)-2-Amino-1-methylethyl]amino]-2-[[(3-chloro-2-fluorophenyl)methyl] thio]-
30  7(8H)-pteridinone, monohydrochloride

A two-phase mixture of the product from Example 9 (76mg) in 1,4-dioxane (3ml) and
conc. HCI (0.3ml) was stirred for 2 hours, then diluted with water (10ml) and lyophilised.
The residue was dissolved in water (10ml), washed with ethyl acetate (5Sml), and

35 lyophilised to give the titled compound as a pale yellow solid (58mg).



filtration, dissolved in water and the free base precipitated by the
addi tion of aqueous sodium bicarbonate solution to give the subtitle

conpound w# chgr75830 M5 (ESI) BP 297 (+H) (c) PCT/SE01/00374

(2R) - [ 2- (9H Fl uor en- 9- yl met hoxycar bonyl am no) - propyl ] carbam ¢ acid, 1, 1-

di net hyl et hyl ester. 35 To a stirred sokytion of the product from exanple 9,
step (b) (3.0g) in THE (100 mM) was added ditert-butyldicarbonate (2.29)
and the m xture stirred at roomtenp for 30 mns. The WD 01/ 62758

PCT/ SE01/ 00374 30 m xture was evaporated to dryness and the crude product
purified (Si02, dichloromethane as eluant) to give the subtitle conpound

(3.8 g). NWRABEIYIOBCMBYH Pardfi diick, Y00%)7. 42 (2H, m), 7.39-26 (4H, s), 5.01

(1H, s),1 , 14, .t 1H, 3.18
(2 m TR0} 7 358y Forgd o, bkt Bhosdes fef by Moo,

1,1-di nenmvyﬂéﬂiffwl @dt,en), 33463.250(20t, ingn1.38 (Iflﬁ,ebrpi)oduct from exanple 9, step
(c) (3.8g) in THE (100 m) was added 10 piperidine (5 m) and the mxture
allowed to stand for 1 hour at roomtenp. The mi xture was evaporated to
dryness dn@mmeliesi due purified (Si02, 5% nethanol :dichl oronet hane as
eluant) to give the subtitle conpound as a colourless oil (1.7g). NVR SH

(CDC13) H 9 , , 2,87 (1H, m, 1.38 (9H,
% @é ééﬁmé)f mea@y‘yf’é lf'@%‘ﬁ@-“ﬁ"{'ﬁ@t*@%&%-l"z-f | uor ophenyl ) et hyl ]

t h| o] 7 Ghlddoxgimethid exioplfamipb 7 (8H)Aytetidimone] pr opyl ] - car bam ¢ aci d,

1, 1-di rret hyl et hyl ester 20 The titled conpound (83ng) was prepared by the

metho& of Exanple 6, step (f) using the product from Exanple 6, step (e)

(75mg) amd Menmoozi{{é?e-chmwernaﬂmmplge,nyﬁnwphxlli)lit(]m&g)-pter OXPCl ) 495

( MitH, 100% iH NI\/R s (DI\/SO) 7.95 (1H, br d), 7.83 (1H, s) 7 62 (1H t),

7.48 (1H, 25 6.94 (1H, br t)t 4.34-4.53 (3H, .M,

3 04-3 17 h(:gpptlt}ﬁd colnp\g)gng WG@)Wasprmrngh;{ thmne hoé&;r%pglp step '(d) using

4-[[ (1R) 1Be pratt ﬂ&fﬂonﬂﬁkﬁl’;)i(ﬁl%t@'l}fﬂei) @i (M2l g) and 3-chloro-4-methoxy-

-2- ([ (3- ghloro. 2,11 yor ophspyl ) methyl TThi c] - 30 7(8R) - pteri di none,
MS (ESI) 350 (M+H, 100%).

b) 4-Bromo-2-{[(3-chloro-4-methoxyphenyl)methyljthio]-7(8H)-pteridinone

20
The subtitled compound (0.28g) was prepared by the method of Example 3, step (b) using
the product from example 11, step (a) (1.25g).

MS (ESI) 411/413 (M-H, 100%).
25
¢) 2-[[(3-Chloro-4-methoxyphenyl)methyl]thio]-4-[[2-hydroxy-1-
(hydroxymethyl)ethyljamino]-7(8 H)-pteridinone

The titled compound (89mg) was prepared by the method of Example 8 using the product
30 from example 11, step (b) (0.100g).

m.p. 209 —211°

MS (APCI) 424 (M+H, 100%).

'H NMR: § (DMSO) 12.73 (1H, 5), 7.85 (1H, s), 7.54 (1H, d), 7.45 (2H, m), 7.06 (1H, d),
35 4.81 (2H, br), 433 (2H, 5), 4.20-4.28 (1H, m), 3.82 (3H, 5), 3.51-3.63 (4H, m).



A two- phase m xture of the product from Exanple 9 (76ng) in 1,4-di oxane
(3mLl) and conc. HO (0.3nl) was stirred for 2 hours, then diluted with

wat er (10wlgo1aatksgl yophi li sed. The residue was dissol ved ipetvéio®oo3640m ),
washed with ethyl acetate (5ml), and 35 |yophilised to give the titled

conpound as a pale yellow solid (58ng) WO 01/ 62758 PCT/ SE01/ 00374 31 MS
(APCI) 395 (MtH parent am ne, 100% aFNl\/R: 6 (D20) 7.86 (1H, s), 7.35
(1H, br t) 7.18 (1H, br t), 6.95 (1H br t), 4.62 (1H, m, 4.20-4.41 (2H,
m, 3.14-3 29(2H m, 1.33 (3H, br d). 5 Exanple 11

2- [ [ ( 3- CE¥veple 1det hoxyphenyl ) et hyl ]t hi o] - 4- [ 2- hydroxy | -

(hydr oxynet hyl ) et hyl] am no] - 7(8H) pt eri di none 10 a)

4- Am no- 2- [ [(3-chl hi 8 i none The
subtitled" h%rfg‘('i %lﬁ)a\%‘é‘)’ 'ggﬁg r eﬁ'egvx‘?'h@ 'H@f‘ﬂ%t& ﬁ%m@xgw step
(d) usi ngatetxﬂmomepniunbtriﬂlmmﬁeaaml e 6, step (b) (1.21g) and

3-chl Qr o- 4- met hoxy 15 benzenenet hanethiol (0.72g). M (ESI) 350 (M+H,
1009 .” b) 4-Brono- 2- m&s chl or o- 4- met hoxyphenyl ) net hyl

t hi o] - 7( matﬁteérqommu 15p02) Tree prapprediblydiae wethod vh Exemplz@g)stemé@ uping ke ed by

th th 11, st
(a)e ?ﬁ 2%9 I\/B L Iﬁe 1%@5@ (® )50ﬁ'1§)Metﬁﬁ@né@l’i&ﬁ%’{zzfﬂlprﬂ“@%moﬁ step

2-[[(3- cmlwe Avaﬁét H%séma FigieY 9%@» itlvpah%fe%tO[g[l% h5Rlidogyd purified (HPLC,
(hydroxy f’@}rﬂﬂ‘ﬂbt}ﬁq Oy dluai, 00V aghedkd)triflterobcbtiR AR adBtonitiild, edchdepatod (89ny)
was pr epafsgjs y the nethod of Exanple 8 using the pr oduct 30 from exanpl e
st’e . mp. -
b [ )(o 100g). mp. 209 - 211

MS (APCI) 393 (M+H parent amine, 100%).
'H NMR: § (D,0) 7.89 (1H, s), 7.39 (1H, s), 7.28 (1H, d), 6.92 (1H, d), 4.23 (2H, s), 3.84
(5H, m), 3.25 (2H, br t).

Example 13

2-[[(2-Fluoro-4-methoxyphenyl)methyl]thio]-4-[[(1R)-2-hydroxy-1-
methylethyl]amino]-7(8 H)-pteridinone
20
a) 2-[[(2,3-Difluorophenyl)methyl]sulfonyl]-4-[[(1R)-2-hydroxy-1-
methylethyl]amino]-7(8H)-pteridinone

2-[[(2,3-Difluorophenyl)methyl]thio]-4-[[(1R)-2-hydroxy-1-methylethyl]amino]-7(8H)-

25 pteridinone (0.38g) was stirred in acetonitrile (150ml) and water (150ml) with oxone
(3.79g) for 18hrs. Acetonitrile was removed in vacuo to leave an aqueous suspension. The
solid was collected and dried in vacuo to afford the subtitled compound (0.30g).

MS (APCI) 412 (M+H) (100%)
30
b) 2-Fluoro-4-methoxy-benzenemethanethiol

The subtitled compound (0.33g) was prepared by the method of Example 6, step (c) using
1-(chloromethyl)-2-fluoro-4-methoxy-benzene (0.56g).

35
MS (EI) 172 (M+), 139 (100%).



MS (APCI) 424 (MrH, 100%. 'H NVR S (DMBO 12.73 (1H s), 7.85 (1H s),
7.54 (1H, d), 7.45 (2H, m, 7.06 (1H, d), 35 4.81 (2H, br), 4.33 (2H s),

4. 20- 4. 28wold628, 3.82 (3H, s), 3.51-3.63 (4H, m. WO O1/pqZ/B1/00374
PCT/ SE01/ 00374 32 Exanple 12 4- [(2-Am no ethyl) am no]

-2-[[(3-chl oro- 4- net hoxyphenyl ) net hyl ] ki o] - 7(8H) - pteridi none,

nmonotri fluoroacetate 5 The titled conpound (15ng) was prepared by the

nmet hod of Exanple 2, step (f) using the product fromExanple | | step (b)
(50ngy) and ethyl enediam ne (241). The reaction mxture was diluted with
wat er (150mL), |yophilised to give a solid, and purified (HPLC,

Symet ry(d)) 2f(-ohuoro-4-telifingphi@niiindthyl thic}+BHCER)-2-hgdrakyaet oni tri | e,

t | ut 3 (M+H t 1009 "H
R 8 (D20) Pedvitimtiivey W flertalnids BT G G0 un ). 23
(2H, s), 3.84 (5H m, 3.25 (2H br t). 15 Exanple 13

2-[[ (3 Fl’ﬂfé]rtﬁIeﬂ Bﬁ?fd/ i Yﬂe] ﬁl&h&l oflEJca[rﬁﬁ-l@B SeP VI R%Y the product
{hy

t hyl'et -
rzm [[¥2e3 mleg%]nglgﬁénwg ﬁ?gr)!sﬁlle%gcpﬁe}lﬂ ’fraﬂl[ef(emse 13, BigB KOX-102) 3¢k hyl et hyl |
g;n 20]h g(@ﬂvﬁsoaﬁt&m Histé@dlilathRﬁE b sdvEnb T}Leu@aameﬁﬂdtﬁrgwamshﬂlﬁéu @prie [ (1
r e am n eri al
sti rre)(; |$’r’§8%%ng¥f3&¥@n( qu"rmue ‘f‘?]cf“‘i}é?rg?‘m(af%’ggﬁ cetgnt H ﬁ%ﬁ@n§%§u%g) f or

18hrs. Ac820iot20:309 tovatreraentecsdlid i63taguo t o | eave an aqueous suspensi on.
The solid was collected and dried in vacuo to afford the subtitled

conpotfnd (0.30g). M (APCI) 412 (MrH) (1009 30
MS (APCI) 392 (M-+H, 100%).

'H NMR: & (DMSO) 12.69 (1H, brs), 7.83 (1H, s), 7.75 (1H, br d), 7.53 (1H, 1), 6.83 (1H,
d), 6.72 (1H, d), 4.83 (1H, br t), 4.34 (3H, m), 3.75 (3H, s), 3.41-3.54 (2H, m), 1.16 3H,
d).

Example 14

2-[[(2-Fluoro-3-methylphenyl)methyl]thio]-4-[[(1R)-2-hydroxy-1-methylethyljamino]-
7(8H)-pteridinone

20
a) 2-Fluoro-3-methyl-benzenemethanethiol

The subtitled compound (0.36g) was prepared by the method of Example 6, step (c) using
2-fluoro-3-methyl-benzyl bromide (0.55g).

25
MS (ED) 156 (M+), 123 (100%).

b) 2-[[(2-Fluoro-3-methylphenyl)methyl]thio]-4-[[(1R)-2-hydroxy-1-
methylethyl]amino]-7(8H)-pteridinone
30
The titled compound (56mg) was prepared by the method of Example 13, step (c) using the
product from Example 13, step (a) (0.20g) and the product from example 14, step (a)
(94mg).

35 MS (APCI) 376 (M+H, 100%).



b) 2-Fl uor o-4- net hoxy- benzenenet hanet hi ol The subtitled conpound (0.33g)
was prepared by the nmethod of Exanple 6, step (c) using

1- (chl or owet iyh)ss2- f | uor o- 4- met hoxy- benzene (0.56qg). 35 Mpdien1/80324 ( MF) ,
139 (100% . WO 01/62758 PCT/ SEO1/ 00374 33 c)

2-[[ (2- Fl uor o- 4- met hoxyphenyl ) met hyl ]t hio] -4-[[ (1R) - 2- hydr oxy- | -

nmet hyl ethyl] am no] -7(8H)-pteridinone 5 The titled conpound was prepared
by the nethod of Exanple 6, step (d) using the product from exanple 13,

ste a) (.0, . t _frome ep. Cb . DVSO
( 2mp) ( i )ns%’glﬁﬁﬂ% WQE@&%%@ S?ﬂeggf(ggfcﬁe) é?f%ﬁz‘t E)m(l '%iﬁpé?ﬁ%% g‘:ﬂ(thmc,
Symret r y(%.02 Q&1,¢) K331 HOt) 142 8d48qRH, ayfosi-3ivd2E af)£2.28&Hni),tlc il @H, dy.adi ent
elution 80:20 toe 20:80) to give a white solid (63ng). 10 M5 (APCI) 392
(MrH, 100% . 'H NVR 6 (DVBO) 12.69 (1H, br s), 7.83 (1H, s), 7.75 (1H br
d), 7.53 Example}l5 6.83 (1H, d), 6.72 (1H, d), 4.83 (1H, br t), 4.34 (3H,
m, 3,75 (3H s), 3.41-3.54 (2H, m, 1.16 (3H d). 15 Exanple 14 2-[

[ (2- Fl uoro- 3- net hyl phenyl ) et hyl ] thio]-4- 1R) - 2- hydr oxy- 1 - met hyl et hyl ]
ani no] - 2ACHE-Fhtosp1Zometipsyple )“ﬁtwlﬂf(l)‘#‘ﬁﬂshﬁg)h%n)hyﬂﬂ?ﬁ’ehenet hanet hi ol The

subti t | ednéthyReRythndidoBO@H) Reridirmer ed by the method of Exanple 6, step
(c) using 2-fluoro-3 -nethyl-benzyl brom de (0.55¢g). 25 M5 (ElI) 156 (M),
123 (100% . b)
2- [ [ ( 2- Flayorle¢CGhlmedrhgthph) Safhinue2-methexdyrmdnzdné [ ( 1R) - 2- hydr oxy- | -
10

A solution of 3-fluoro-2-methoxy-benzenemethanol (WO 20000419) (0.50g) and thionyl

chloride (0.47ml) in dichloromethane (30ml) was stirred for 2 hours then concentrated in-

vacuo to give the subtitled compound, which was used directly in the next step.

15 b) 3-Fluoro-2-methoxy-benzenemethanethiol

The subtitled compound (0.31g) was prepared by the method of Example 6, step (c) using
the product from example 15, step (a).

20 MS (ED) 172 (M+), 139 (100%).

¢) 2-[[(3-Fluoro-2-methoxyphenyl)methyljthio]-4-[[(1R)-2-hydroxy-1-
methylethyl]amino]-7(8 H)-pteridinone

25 The titled compound (84mg) was prepared by the method of Example 13, step (c) using the
product from Example 13, step (a) (0.20g) and the product from example 15, step (b)

(0.10g).

MS (APCI) 392 (M+H, 100%).

3 'HNMR: § (DMSO) 12.69 (1H, br s), 7.83 (1H, s), 7.76 (1H, d), 7.37 (1H, d), 7.18 (1H,
m), 7.03 (1H, m), 4.83 (1H, br t), 4.31-4.42 (3H, m), 3.91 (3H, s), 3.42-3.53 (2H, m), 1.16
(34, d).



met hyl ethyl] am no] -7(8H)-pteridinone 30 The titled conpound (56ng) was
prepared by the nethod of Exanple 13, step (c) using the product from

Exanpl e 180 @leefss(a) (0.20g) and the product from exanpl e ptAysesiB§s74 )
(94ng). 35 M5 (APCl) 376 (M+H, 100% . WO 01/62758 PCT/ SEO1/00374 34 'H

NVR 8 (DMBO) 12.69 (1 H br s), 7.83 g3 H s), 7.76 (1 H d), 7.43 (1 H,
t), 7.18 (111, t), 7.02 (1H, t), 4.83 (1H, t), 4.28-4.43 (3H m,
3.41-3.54 (2H, m, 2.23 (3H, s), 1.15 (3H d). Exarrple 15 5 2-[

[ (3-Fl uorg- 2- rret oxyphenyl)rret hyl] thio]-4-[ [(1R)-2-hydroxy-I-

met hyl et ﬁmlélﬁ -7(8H)-pteridino ne a)

1- (Chl oronet hyl) - 3 fl uoro- 2- met hoxy-benzene 10 A sol ution of

3-fluoro- )Q( and t hi onyl

chl ori de %wan%% EW%@W @%ﬁﬁgqm?z l§)|£21rrrgg for 2 hours then
concent raméﬁl)’lqiihylmltm -ﬂ@f@rm@rl@n@l@ubtl tl ed conpound, whi ch was used
directly in the next step. 15 b) 3-Fl uoro-2-net hoxy-benzenenet hanet hi ol The

subtltled compound (0. 31 was pre?lareg, tfy t he net hod of Exanple 6, step
(c) using) t%ﬁ%‘l@ﬂuﬁ?thf)?‘%nbf‘é%aw}l@ Bethigley (a). 20 MB (EI) 172 (M+), 139
(100%9 . c) 2-[[(3-Fl uoro 2- met hoxyphenyl ) met hyl Jthi o] -4-[[ (1R) - 2- hydr oxy-1 -
met hyl et hy|l ], N i.di none 25 The titl 0 upnd . Was
or epar ed TP PRBREIaRe o8 (EaGhnT e g BE e daf SR rnie M
Exanpl e 148(diﬁumpn(empxypbé2@gl)brannﬂaG®é3g).oduct from exanpl e 15, step (b)

) (APCI) 392 (MtH, 100% . 30 "H NVR 6 (DVMsO) 12.69 (1H, br s),

7.83 37 (1H, d), 7.18 (1H
D 100 07 toosy. > ¢ ) (1H,

b) 2-[[[4-(Difluoromethoxy)phenyl]methyl]thio]-4-[[(1R)-2-hydroxy-1-
methylethyl]amino]-7(8 H)-pteridinone

The titled compound (51mg) was prepared by the method of Example 13, step (c) using the
product from Example 13, step (a) (0.20g) and the product from example 16, step (a)

(0.17g).

20  MS (APCI) 410 (M+H, 100%).
'H NMR: § (DMSO) 12.67 (1H, br's), 7.82 (1H, s), 7.74 (1H, d), 7.53 (2H, d), 7.19 (1H, 1),
7.10 (2H, d), 4.82 (1H, t), 4.28-4.41 (3H, m), 3.39-3.52 (2H, m), 1.15 (3H, d).

Example 17

25
4-[[(1R)-2-Hydroxy-1-methylethyl]amino]-2-[[(4-hydroxyphenyl)methyl|thio]-7(8 H)-
pteridinone

The titled compound (8mg) was obtained as a by-product during the preparation of
30  Example 16.

MS (APCI) 360 (M+H, 100%).
'H NMR: § (DMSO) 12.60 (1H, br), 9.35 (1H, 5), 7.81 (1H, s), 7.70 (1H, d), 7.24 (2H, d),
6.68 (2H, d), 4.83 (1H, 1), 4.23-4.36 (3H, m), 3.44-3.55 (2H, m), 1.17 (3H, d).

35



m, 7.03 (1H, n), 4.83 (1H, br t), 4.31-4.42 (3H, m), 3.91 (3H, s),
3.42-3.53 (2H, n, 1.16 (3H, d). WD 01/62758 PCT/ SE01/ 00374 35 Exanple

16 2-[ [ {v&dildefdsuor omet hoxy) phenyl] nethyl] thio]-4-[ [(¥rskonyesroxy-| -
met hyl ethyl ] amino] -7(8H)-pteridinone 5 a)

4- (D fl uoronet hoxy) - benzenenet hanet hi ohgThe subtitled conpound (0.20g) was
prepared by the nethod of Exanple 6, step (c) using

4- (di fl uor onmet hoxy) - benzyl bromi de (0.53g). 10 M5 (EI) 190 (M), 107

(1009 . lé%

2-[[[4-( XagRle d et hoxy) phenyl ] net hyl Jt hi o] -4-[[ (1R) - 2- hydr oxy- 1 -

met hyl ethyl] am no] -7(8H)-pteridinone 15 The titled conpound (51ng) was

d thod of le 13 ' h
Beam o ol E TSRl At byl QRRSEFigehy o
(0.17g). [@erivBoadPCl) 410 (M+H, 100%. 1H NVR 8 (DVBO) 12.67 (1H, br s),
7.82 (1H, s), 7.74 (1H d), 7.53 (2H, d), 7.19 (1H, t), 7.10 (2H d), 4.82
(1H ), 4.28-4.41 (3H m), 3.39-3.52 (2H, m, 1.15 (3H_ d). Exanple 17 25
4-[ [ (1R Tiztigedramponnd@Sre) stanpraparedibydihe method of Exppaieddy Hae ) s methsy | |

thi o] - 7( YR ducP irefl EARNE 13, Reepl (af £02Lh G QAP P Lticn (| H¥BYen8BR 1ARE BN .a
by-produ?@tfg)duuri ng thagq?nreparaptqaz){n o] 30 Exarr}}(:)l e 1eél. MS (APC )@%lg% ( M+H,

100%. 'H NVR 6 (DVMSO 12.60 (1H, br), 9.35 (1H s), 7.81 (1H s), 7.70
(1H, d), MSZAPCRHS58AM+H, 100%).

10 'HNMR: § (DMSO) 12.66 (1H, brs), 7.82 (1H, s), 7.73 (1H, br d), 7.16-7.26 (3H, m),
7.05 (LH, br d), 4.82 (1H, br t), 4.34 (3H, m), 3.40-3.54 (2H, m), 2.28 3H, s), 1.17 (3H, br
d.

Example 19

2-[(1,3-Benzodioxol-4-ylmethyl)thio]-4-[[(1R)-2-hydroxy-1-methylethyl]amino]-
7(8H)-pteridinone

a) 1,3-Benzodioxole-4-methanethiol

20
The subtitled compound (0.29g) was prepared by the method of Example 6, step (c) using
4-(bromomethyl)-1,3-benzodioxole (0.51g).

MS (EI) 168 (M+), 135 (100%).

25 )
b) 2-[(1,3-Benzodioxol-4-ylmethyl)thio]-4-[[(1R)-2-hydroxy-1-methylethyl]amino]-
7(8H)-pteridinone

The titled compound (57mg) was prepared by the method of Example 13, step (c) using the
30 product from Example 13, step (a) (0.20g) and the product from example 19, step (a)’

(0.10g).

~ MS (APCI) 388 (M-+H, 100%).
' NMR: § (DMSO) 12.66 (1H, br s), 7.82 (1H, s), 7.75 (1H, br d), 6.99 (1H, d), 6.80 (2H,
35 m), 6.04 (2H, s), 4.82 (1H, 1), 4.33 (3H, m), 3.41-3.55 (2H, m), 1.16 3H, d).



6.68 (2H, d), 4.83 (1H, t), 4.23-4.36 (3H, n), 3.44-3.55 (2H, nm), 1.17 (3H,

d). 35 WD 01/62758 PCT/SE01/ 00374 36 Exanple 18 4- [
[ (1R) - 2- Hw@yqxyrss- met hyl ethyl ] amino] -2- [ [(3-methyl phemdn)smi/ sl

t hi n] - 7( 8H) -

10 1H NVR. 5 (DVMBO) 12.66 (1H, br s), 7.82 (1H s), 7.73 (1H br d),

7.16-7.2
3.40-3.5

% 1B 7-05 (IH br d), 4.82 (1H br't), 4.34 (3H m,
appleg)” > 28 (3H, s), 117(3H br d). Exanple 19 15 2-

[ (1, 3-Benzodi oxol -4-yl nethyl)thio] -4-[ [(1R)-2-hydroxy-|-methylethyl]

am noj -

subtitle

fﬁ?ﬁ%o B CEISE At uhig 3?@3"84%“"1’92“’ oA lmifd 1 op

(c) using/(84) @mra%mm hyl) -1, 3- benzodi oxol e (0.51g). MS (El) 168 ( M),

(100%.

2 [ (1, 3 Ben math t -4-[[ (1R) - 2- hydr oxy- | - met hyl et hyl ] am no
- 7(8H) -3 téfﬁh&ﬁ@ﬁ% %@%‘gﬁ ound (57nmy) was prepared by the nethod

25 b)

of Exanpl e 13, step (c) u5| ng the 30 product from Exanple 13, step (a)

(0.209)
(M-H, 10
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2,4-difluoro-benzyl bromide (0.55g).
MS (EI) 160 (M+), 127 (100%).

b) 2-[[(2,4-Difluorophenyl)methyl]thio]-4-[[(1R)-2-hydroxy-1-methylethylJamino]-
7(8H)-pteridinone

The titled compound (77mg) was prepared by the method of Example 13, step (c) using the
product from Example 13, step (a) (0.20g) and the product from example 20, step (a)
(87mg). ~

MS (APCI) 380 (M-+H, 100%).
' NMR: § (DMSO) 12.70 (1H, br), 7.83 (1H, s), 7.67-7.76 (2H, m), 7.24 (1H, br t), 7.03
(1H, br t), 4.82 (1H, br), 4.30-4.37 (3H, m), 3.43-3.49 (2H, m), 1.15 (3H, br d).

Example 21

2-[[(3-Chlorophenyl)methyl]thio]-4-[[(1R)-2-hydroxy-1-methylethyl]amino]-7(8 H)-
pteridinone

The titled compound (66mg) was prepared by the method of Example 13, step (c) using the
product from Example 13, step (a) (0.20g) and 3-chloro-benzenemethanethiol (92mg).

MS (APCI) 378 (M-+H, 100%).
' NMR: § (DMSO) 12.70 (1H, brs), 7.82 (1H, s), 7.74 (1H, br d), 7.55 (1H, s), 7.45 (1H,
br d), 7.34 (2H, m), 4.81 (1H, br t), 4.31-4.43 (3H, m), 3.43-3.50 (2H, m), 1.15 (3H, br d).

pteridinone 5 The titled conpound (75ng) was prepared by the
met hod of Exanple 13, step (c) using the product from Exanple 13, step (a)
(0.20g) and 3-net hyl - benzenenet hanethiol (75ng). MsS (APClI) 358 (M+H, 1009 .



"HNWR 6 (DMSO 12.66 (1H, br s), 7.82 (1H, s), 7.75 (1H, br d), 6.99 (1H,
d, 6.80 (2H, 35 nm, 6.04 (2H, s), 4.82 (1H, t), 4.33 (3H, m, 3.41-3.55
(2H, M, Wwolfijed, d). WO 01/62758 PCT/ SEO1/ 00374 37 Examlaodos2s |
[(2,4-Difluorophenyl)nethyl]thio]-4- [[(IR)-2-hydroxy-I|-nethylethyljam no]-
7(8H)-pteridinone 5 a) 2,4-D fluoro-bengenenet hanet hi ol The subtitled
conpound (0.35g) was prepared by the nethod of Exanple 6, step (c) using

2, 4-di fl uoro-benzyl bromde (0.55g). to M5 (EI) 160 (M+), 127 (100% . b)
2-[[(2,4-Difl ulgrzzphenyl ymethylJthio]-4-[[(1R)-2-hydroxy-I|-nethyl ethyl]am no
]- 7(8H) - i“lone 15 The titled conmpound (77ng) was prepared by the

nmet hod of Exanple 13, step (c) using the product from Exanple 13, step (a)

Cnieb, 1o oDt gy RS- By R T Rn (5 FOxd A B Pgore sl 0811, 2%
m, 7.24 gteridinemet), 7.03 (1H, br t), 4.82 (1H, br), 4 30-4.37 (3H, m),

3.43-3, 49 (2H, rr) 1.15 (3H, br d) Exanple 21 25 2-

[ (3- Chlorophenyl mehll thiol-4-[ [(1R)-2-hydraox I-methlethkl am no]

- 7(8H) - prisrtitifdfomporh Q@%&%wa&afﬁawﬁ&ym%hm Eﬁ?réalgrlédsteg/ Y REnget hod
of Exanplifie pbdustt fegin @Exhmpsd 189 step€a) (8Q0pY ddUtisokdpMImsayhecdplan @XETgf.a)
(0.20g) and 3-chl oro- benzenenet hanethiol (92ng). Ms (APCl) 378 (IVHrH, 1009 .
"HNWR b (DVMSO 12.70 (1H, br s), 7.82 (1H, s), 7.74 (1H, br d), 7.55 (1H,
s), 7.45 NpH91-194°C

10 MS (APCI) 335 (M+H, 100%).
'H NMR: & (DMSO) 12.71 (1H, br s), 8.47 (1H, s), 7.84 (1H, s), 7.80 (1H, d), 6.51 (1H, s),
4.81 (1H, t), 4.54 (2H, q), 4.26 (1H, m), 3.44 (2H, m), 1.13 (3H, d).

Example 23

4-[[-2-Hydroxy-1-(hydroxymethylethyl]amino]-2-[(5-isoxazolylmethyl) thio]-7(8H)-
pteridinone

a) 2-[[(2,3-Difluorophenyl)methyl]sulfonyl]-4-[[-2-hydroxy-1-
20 hydroxymethylethyl]Jamino]-7(8H)-pteridinone

2-[[(2,3-Difluorophenyl)methyl]thio]-4-[[-2-hydroxy-1-hydroxymethylethyllamino]-
7(8H)-pteridinone (2.25g) was stirred in acetonitrile (750ml) and water (750ml) with
oxone (22.5g) for 18hrs. Acetonitrile was removed in vacuo to leave an aqueous

25 suspension. The mixture was extracted into ethyl acetate. The combined extracts were
washed with saturated sodium chloride solution, dried (MgSQy) and the solvent removed
in vacuo to afford the subtitled compound (1.92g).

MS (APCI) 428 (M+H)(100%)
30
b) 4-[[-2-Hydroxy-1-(hydroxymethylethyl]amino]-2-{(5-isoxazolylmethyl) thio]-
7(8H)-pteridinone

The titled compound (0.03g) was prepared by the method of Example 13, step (c) using the
35 product from example 23, step (a) (0.20g) and 5-isoxazolylmethylmercaptan (0.1g).



br d), 7.34 (2H, n), 4.81 (1H, br t), 4.31-4.43 (3H, ), 3.43-3.50 (2H, m),
1.15 (3H, br d). 35 WD 01/62758 PCT/ SEO1/ 00374 38 Exanple 22

4-[[ (IR -godhaxy- | -nmethyl ethyl ] ami no] -2-[(5-isoxazol ylp@tdinhdos7s

thio]-7(8H)- pteridinone 5 The titled conpound (0.038g) was prepared by the
met hod of Exanple 13, step (c) using &&e product from Exanple 13, step (a)
(0.10Qg) and 5-isoxazol yl net hyl mercaptan (0.057g). M 191-194C 10 M5 (APCI)
335 (l\/HrH 100%9. 1H NVR 5 (DvsO) 12.71 (1H, br s), 8.47 (1H, s), 7.84 (1H,

s), 0 (1t 26 §5 51 (1H, s), 4.81 (1H, t), 4.54 (2H q), 4.26 (1H, m,
344(2H M79193°% (3H d). Exanple 23 15
4-[ [ - 2- HWABGRP Iy IHyMBy Ay | et hyl ] am no] -2-[(5-1 soxazol yI met hyl )

thio]-7(8 f & onyl ] - 4-
12 hyr o MRS TRIOR A DLt K6 i fﬂfﬁ?@%’ﬂ BN (2!
- Di f 1 uor chife@H, )shﬂtmlﬁ m)o} 55 f4H, [mI 2- hydroxy- | -hydroxymet hyl et hyl ]

am nol.- 7(8H)-pteridinone (2.25g) was stirred |n acetonitrile (750nl) and
wat er (750ml) wi th oxone (22.59) for 18hrs. Acetonitrile was renoved in

vacuo t o fxuxple aqueous 25 suspension. The m xture was extracted into
ethyl acetate. The conbi ned extracts were washed with saturated sodi um

hlorid d d th I t
o' or d t HeOGDH Fvaiosshpbtate b Bty Ay - b b o 30 )
4- [ [ - 2- Hy8H)y-ptdridihyne oxymet hyl et hyl ] am no] -2-[(5-isoxazol yl methyl) thio]-
7(8H) Pt eri di none

The titled compound (0.058g) was prepared by the method of Example 13, step (c) using
the product from Example 13, step (a) (0.20g) and 5-methyl-2-furanylmethylmercaptan
(0.15g of 80% pure).

Mp 197-199°C
MS (APCI) 348 (M+H, 100%).
'H NMR: § (DMSO) 12.65 (1H, brs), 7.82 (1H, s), 7.74 (1H, d), 6.27 (1H, d), 5.96 (1H,
d), 4.83 (1H, t), 4.37 (2H, s), 4.32 (1H, m), 3.47 (2H, m), 2.22 (3H, s), 1.17 (3H, d).
20
Example 25

2-[[(2-Fluorophenyl)methyl]thio]-4-[[(1R)-2-hydroxy-1-methylethyl]amino]- 7(8 H)-
pteridinone

25
The titled compound (0.089g) was prepared by the method of Example 13, step (c) using
the product from Example 13, step (a) (0.20g) and 2-fluorobenzylmercaptan (0.083g).

Mp 203-205°C

30 MS (APCI) 362 (M+H, 100%).
' NMR: & (DMSO) 12.69 (1H, br's), 7.83 (1H, s), 7.75 (1H, d), 7.64 (1H, m), 7.32 (1H,
m), 7.20 (1H, m), 7.14 (1H, m), 4.82 (1H, 1), 4.41 (2H, q), 4.31 (1H, m), 3.47 2H, m), 1.15
(3H, d).



The titled conpound (0.03g) was prepared by the nethod of Exanple 13, step
(c) using the 35 product fromexanple 23, step (a) (0.20g) and

5-1 soxazolwy ¢qiretRgl mer captan (0.1g). WO 01/ 62758 PCT/ SEQ01/ QRE/<k01/36574 P
199-203C M5 (APClI) 351 (M+H, 100%. '"H NVR 6 (DVMSO 8.47 (1H, s), 7.86
(1H, s), 7.54 (1H d), 6.55 (1H, s), 4480 (2H, t), 4.56 (2H, s), 4.22 (1H,
M, 3.55 (4H, m. 5 Exanple 24 4-[[(1R)-2-Hydroxy-I|-nmethyl et hyl ] am no]
-2-[[(5-nmethyl -2-furanyl)nethyl] thio]- 7(81)-pteridinone 10 The titled
conmpound (0.058q) was prepared by the nmethod of Exanple 13, step (c) using
the proddeX2®BlggPExanpl e 13, step (a) (0.20g) and

5-net hyl - 2-fur anyl net hyl nercaptan (0.15g of 80% pure). 15 197-199C M5

APCl) 3 ; 1H, :
774 (1n g ?x topjeeh e o1 2 g bl 7@%5 5 a3
(1H, m, BerdinORE, , 2.22 (3H, s), 1.17 (3H, d). 20 Exanple 25
2-[[ (2- Fl uor ophenyl ) methylJthio]-4-[[(1R)- hydroxy | - met hyl et hyl ] am no]
7(81Y)- pteridinone 25 The titled conmpound (0, fc_% was prepared by t
met hod oleExtaL?é|cempsun%€0eq76ebyvaweﬁ§ed P}ﬁéhepfﬂ%%f’ ¥W1E>lén%%(cmsm& ep (a)
Eﬁm aOg)logggpx%dﬁ&tM@m@@mem@r §3P129100.002)B3 Q) thienyhinARFmeRaktad 0 NBOHAPCI ) 362

Mp 209-212°C

10 MS (APCI) 350 (M+H, 100%).
'H NMR: § (DMSO) 12.66 (1H, brs), 7.83 (1H, s), 7.77 (1H, d), 7.37 (1H, d), 7.12 (1H,
d), 6.93 (1H, dd), 4.82 (1H, t), 4.62 (2H, q), 4.36 (1H, m), 3.46 (2H, m), 1.17 (3H, d).

Example 27

15
2-[[(2-Fluorophenyl)methyl]thio]-4-[[-2-hydroxy-1-(hydroxymethylethyl]amino]-
7(8 H)-pteridinone

The titled compound (0.088g) was prepared by the method of Example 13, step (c) using
20  the product from example 23 step (a) (0.21g) and 2-fluorobezylmercaptan (0.83g).

mp 206-208°C
MS (APCI) 378 (M+H, 100%).
'"H NMR: § (DMSO) 12.67 (1H,br 5), 7.84 (14, s), 7.66 (1H, 1), 7.47 (1H, d), 7.32 (1H,m),
25 7.16 (2H,m), 4.80 (2H, 1), 4.41 (21, 5), 4.25 (1H, m), 3.57 (4H, m).

Example 28

4-[[-2-Hydroxy-1-(hydroxymethyl)ethyl]amino]- 2-[(2-thienylmethyl)thio]-7(8H)-

30  pteridinone

The titled compound (0.075g) was prepared by the method of Example 13, step (c) using
the product from example 23, step (a) (0.21g) and 2-thienylmethylmercaptan (0.05g).

35 mp 220-223°C
MS (APCI) 366 (M+H, 100%).



"HNWVR 6 (DMSO 12.69 (1H, br s), 7.83 (1H, s), 7.75 (1H, d), 7.64 (1H,
m, 7.32 (1H, m, 7.20 (114, m, 7.14 (1H m, 4.82 (1 H t), 4.41 (2H,
q), 4.31 Wbdie2tms, 3.47 (2H, m, 1.15 (3H, d). WO 01/ 6275 1€ /&P4/ 00374
40 Exanple 26 4-[[(1R)-2-Hydroxy-I-nethyl et hyl ] am no]
-2-[[(2-thienyl)methyl) thio]-7(8H) - pgeridinone 5 The titled conpound
(0.076g) was prepared by the nethod of Exanple 13, step (c) using the
product from Exanple 13, step (a) (0.20g) and 2-thienyl met hyl mer capt an

(0.0509) . 2Q9+ PCl 12. 66
(11, br oL BRSO TR0 ) sypthssatieg 7 38 T 1S BIFQ) 675
(1H, dd),6.98 @H,d}H4.81)(2B41)62 64 21, 1)4.281(136 r(l)lBl,59r@‘rH B)46 (2H, m, 1.17 (3H,
d). Exanple 27 15

2-[[(2-Fl uor ophenyl)rret hyl Jthi o] -4-[[-2-hydroxy-I|-(hydroxynet hyl et hyl ]

am no] - Aemplp28ri di none The titled conpound (0.088g) was prepared by the
met hod of Exanple 13, step (c) usi ng 20 the product from exanple 23 step

(a) (0.21 2-fluoro zy ( ) 206- 208C M5 ( APCI 378
( M+H, 100&[(2%%!0%'1“8“0 e @h%ﬂ[éﬁﬁ% byr%ﬁxiﬂﬂ}le%lw}etby'&s%ﬂ ,
7.47 (1H7(88)-plerdfingddi, ) , 25 7 16 (2H, M, 4.80 (2H, t), 4.41 (2H, s),
4.25 (111, m, 3.57 (4H, m. Exanple 28

4-[[ - 2- Hydr oxy-1| - (hydroxymet hyl ) et hyl ] am no] -

2- [ ( 2- t hiagny{Khesroy3-mdthydibenzSidmetBingthiol,iadetadme The titl ed conmpound
(0.0739) was prepared by the met hod of Exanple 13, step (c) using the

product from exanple 23, step g (0.21g) and 2-thienyl net h}él mer capt an
(0. 05g) . Dusopropylazodlcarboxylate (2 8m1) was added to a solution of trlphenylp osphine

(3.57g) in dry THF (30ml) at 0°C. The mixture was stirred for 1hr. A solution of 2-fluoro-
5-methyl-benzenemethanol (0.96ml) in dry THF (10ml) was added dropwise over 40mins.
The mixture was stirred for 1hr then warmed to room temp and stirred for a further 3hrs.

15 The solvent was evaporated and the residue slurried with ether and filtered. The filtrate
was evaporated and purified by column chromatography, eluting with 3% ethyl acetate in
isohexane to give the subtitled compound as an oil (1.23g).

GC/MS 100% (EI) 198 (M+), 123 (100%)
20
b) 2-Fluoro-5-methyl-benzylmethanethiol

2-Fluoro-5-methyl-benzenemethanethiol acetate (1.2g) was stirred in methanol previously
saturated with ammonia (10ml) at room temp for 30mins. The solvent was evaporated and

25 the residue partitioned between ether and water. The layers were separated and the water
extracted with ether. The combined ether was washed with water, dried and evaporated to
leave an oil (0.9g).

GC/MS 97% (EI) 156(M+) 123(100%)
30 '
(c) 2-[[(2-Fluoro-5-methylphenyl)methyl]thio]-4-[[(1R)-2-hydroxy-1-
methylethylJamino}- 7(8 H)-pteridinone

The titled compound (0.093g) was prepared by the method of Example 13, step (c) using
35 the product from Example 13, step (2) (0.20g) and the product from example 29, step (b).



35 mp 220-223C M5 (APCl) 366 (MtH, 100% . WO 01/62758 PCT/ SE01/00374 41 1H
NVR: 6 (DVMBO) 12.67 (1H,br s), 7.85 (1H, s), 7.49 (1H, d), 7.38 (1H, d),
7.15 (1H @) 01/68783 (1H, dd), 4.81 (2H, t), 4.64 (2H, s), %C%%L(oi-/bbwm 3.59
(4H, m. Exanple 29 5 2-[ [(2-Fluoro-5-nethylphenyl)nethyl] thio]-

[ (1R) - 2- hydroxy-| -met hyl et hyl ] ami no] - 442(8H)-pteri di none a)

2- Fl uor o- 5- net hyl - benzenenet hanet hi ol , acetate 10

Dii sopropyl azodi carboxyl ate (2.68nml) was added to a solution of

tri phenyl h| ne (3.57g) in dry THE (30m) at OC. The m xture was
stirred f 04%Csol ution of 2-fluoro- 5-methyl-benzenemet hanol (0.96nt)
in dry Tl—ﬁs( ;}s@mj} ) 3v@gviaHdeghogy. opwi se over 40nmins. The nmixture was stirred

for Ihr tj The

sol vent &M&%@ﬂéﬁnm Bt 57 LB el D B R o
The filtrmj,e.83n@$], ¢vaEar(atien),smb @b, inf)j 2aA5 K3HcH) ubh(3Hhrdmat ogr aphy, el uting
wth 3% ethyl acetate in isohexane to give the subtitled conpound as an

oi | (1 23g). GC/ M5 100% (ElI) 198 (M), 123 (100% 20 b)

2- Fl uor o- Exarephﬁ benzyl met hanet hi ol 2- Fl uor o- 5- net hyl - benzenenet hanet hi ol
acetate (1.2g) was stirred in net hanol previ ously saturated with anmmoni a

(10nl) at_roomtenp for. 30m n The was ted an 25 the
resi due patl3EteHes- gé’cﬂ)dé’éﬂméﬁwgp %‘W) ¥h?h‘q'}‘i‘é'?i@§)e? Yeew-Lepar at ed and
t he wat er mentiyl@hy@ammd]H7@Hpteridineneonbi ned et her was washed with water,
dried and evaporated to |eave an oil (0.99). GO M5 97% (EI') 156( Mt+)
123(180% 30 (c)

2- [ [ (2- Fl ajoreclsMietitigthpRerd ([ Irttrifluof o tiylphiphy iy thyi]blyid-GX§H)--

pteridinone

6-[[[2-Fluoro-3-(trifluoromethyl)phenyljmethyljthio]-2-[[[3-
(trifluoromethyl)phenyl]methyl]thio]- 4,5-pyrimidinediamine (7.12g) was added to a

15 solution of sodium methoxide prepared from sodium (0.62g) and methanol (150ml). Ethyl
glyoxalate (6.5ml of 50% in toluene) was added and the mixture heated under reflux for
30mins. The solvent was evaporated and redisolved in 2-propanol. Sodium (1.1g) was
added and the mixture heated under reflux for 30mins. The solvent was evaporated and the
residue taken up in water and acidified with dilute hydrochloric acid. The mixture was

20  extracted with dichloromethane and the extracts washed with water then dried (MgSOs),
and evaporated. Purification by flash chromatography eluting with 10% ethyl acetate in
dichloromethane to give the subtitled compound as an solid (2.64g).

mp 205-206°C

25 MS (APCI) 415(M+H, 100%)
'H NMR: 8 (DMSO) 13.03 (1H, s), 8.06 (1H, t), 7.97 (1H, s), 7.70 (1H, t), 7.38 (1H, 1),
5.38 (1H, m), 4.53 (2H, s), 1.31 (6H, d).

b) 2-[[(2-Fluoro-3-(triftuoromethyl)phenyl)methyl]jthio]-4-[[(1R)-2-hydroxy-1-
30 methylethyl]amino]- 7(8 H)-pteridinone

The product from example 30, step (a) (0.3g) and D-alaninol (0.6ml) were sonicated with
N-methylimidazole (1ml) to form a paste. The paste was heated in a 300W microwave at
160°C for 25mins. Solvent was removed by bulb to bulb distillation and the residue
purified by reverse phase HPLC to give the title compound (0.52g).

35 Mp 217-219°C



met hyl ethyl ] am no]- 7(8H)-pteridinone The titled conmpound (0.093g) was
prepared by the nethod of Exanple 13, step (c) using 35 the product from

Exanpl e 1¥0 @leafss(a) (0.20g) and the product from exanpl e p¢9ysepiees74b) . WO
01/ 62758 PCT/ SEO1/ 00374 42 Np 202-204C M5 (APClI) 376 (M+H, 100% . 'H NWVR

6 (DMBO) 12.68 (1H, br s), 7.82 (1H, s¥3 7.74 (1H, d), 7.41 (1H d), 7.07
(2H, m, 4.83 (1H t), 4.33 (3H, M, 3.49 (2H m, 2.25 (3H, s), 1.17 (3H,
d). 5 Exanple 30

2- 2- FI hE | ) phenyl thyl]thin]-4- 1R) - 2- hyd -1 -
ot hyl ot PR bl CA BB, LPRone 167gy) | - L v oy

4- (1= Met hiH DMRGOMSO) BI3 (L Hi 11 1Y Okbshyl JpHeh),| ek Gy, Py Ri36]1(1H7() 8182-
pteridi nofer B alah [(EH,FJI)U@.Q@@H{T{,i3f45]LtQH9Hf§,t yd sheny! 1 met hyl Tt hio] - 2-[[[ 3-
Yy y 2= P

(trifluoromét’hyl) phenyl]nme hi o] - 4 yrinmdi'nedi am ne (7.12g) was
added to a 15 solution of sodi um nmet hoxi de prepared from sodi um (0. 62g) and
met hanol gdhRpk)31 Ethyl gl yoxal ate (6.5m of 50%in toluene) was added and
the m xture heated under reflux for 30m ns. The sol vent was evaporated and
redi solved in 2-propanol. Sodium (1.1g) was added and the m xture heated
under r ef2-{pR2-FhroraB{tnluoTFimethgl) phaty umst hpll thia-&{ [@chyalrdxy-ie resi due t aken

up in wat eTg ! P et e by hloric acid. The m xture was 20
extract eﬁ&ﬂf@gﬁ%ﬂﬁ%ﬁ@%‘ﬁ%@ ‘gﬁwﬁ)ﬁ%ﬁ%%?gct s washed with water then
dried (MyS™), and evaporated. Purification by flash. chromatography
el uting vvrﬁémﬂé&%b%{dgﬁh% asé@zt%s Qrab ﬁreggkegm QhORBInIARE EkAnPlcwe, §iBe (1 Wkt | ed

[

- oA
KRS ( DRBRRboat e EXAmDi 20, 6h 60 (LADErgnd Sagmopigandsy S GoRG deek, 1), 7 ag
(1H, t), 5.38 (1H, m), 4.53 (2H s), 1.31 (6H d).
Mp 244-245°C
MS (APCI) 446 (M-+H, 100%).
s '"HNMR: § (DMSO) 12.76 (1H, s), 8.06 (1H, t), 7.85 (1H, s), 7.68 (1H, t), 7.52 (1H, d),
7.35 (1H, 1), 4.81 (2H, 1), 4.47 (2H, 5), 4.23 (1H, m), 3.55 (4H, m).

Example 32

20 2-[[(2-Fluoro-3-(trifluoromethyl)phenyl)methyljthio]-4-[(2-hydroxyethyl)amino]-
7(8H)-pteridinone ‘

The titled compound (0.072g) was prepared by the method of Example 30, step (b) using
the product from Example 30, step (a) (0.30g) and ethanolamine (0.5ml)

25
Mp 221-222°C
MS (APCI) 416 (M+H, 100%).
'H NMR: § (DMSO) 12.73 (1H, s), 8.08 (1H, m), 7.03 (1H, t), 7.85 (1H, ), 7.68 (1H, 1),
7.36 (1H, t), 4.78 (1H, t), 4.47 (2H, s), 3.52 (4H, m).

30



b)
2-[[(2-Fluoro-3-(trifluoronethyl)phenyl)nethyl]thin]-4-[[(1R)-2-hydroxy-1-
30 net hyl @tgwlep7:8m no] - 7(8H) - pteri di none The product fromp@Eayamspbe780, step
(a) (0.3g) and D-alaninol (0.6nml) were sonicated with N-nethylim dazole

(I'mM) to forma paste. The paste was hgated in a 300Wnicrowave at 160C
for 25m ns. Sol vent was renpoved by bulb to bulb distillation and the
residue purified by reverse phase HPLC to give the title conpound (0.52Q).
35 Mp 217-219C V\D 01/ 62758 PCT/ SE01/ 00374 43 MS (APCl) 430 (M+H, 100% 'H
NVR 8 (DOMeS@pPI8383 (1H, t), 7.83 (1H, s), 7.76 (1H, d), 7.68 (1H t), 7.35
(1H, t) 4.82 (1H, t), 447 (2H, q), 4.26 (1H, rr) 3.45 (2H, m, 1.12 (3H,

d S Exa e 31 Iuoro t hyl

i of - o (T B2 rpipadihamtge e iliof s ChPRGRSER RSB aREI AR &Y bne 10
The tltle't(SHa)-Ippmmdm@e) 0499) was prepared by the nethod of Exanple 30, step
(b) u5| ng the product from Exanple 30, step (a) (0.30g) and

2 am nopropane 1,3-diol (0.66g). M 244-245C M5 (APCl) 446 (MH, 100% . is
"H NVR 6Thepiisd)comporsi @1@44%)%8 prepgeq vy the methpd g5 Exarpple §9, step @y uping, t),

;73 gé ( in thﬂgjroduc?c fRom E%aﬂﬂpletﬂ); stép & (6.3b%) dnkl etiyléhbdladtihe @)5mH. B frddict n‘)

2-[[(2- F|%rwf1§xgg§|°ﬂsfﬁi¥%ﬂﬁ?F&?P’)fﬁﬁt@ﬁ%ﬂl) met hyl ] t hi o] - 4- [ ( 2- hydr oxyet hyl ) ani
nol] - 7(8H)-pteridinone The titled conpound (0.072g) was prepared by the

net hod of 0) e usin t he product from Exanple 30, ste a
(0. 308) %gﬁih%ﬁ%aWﬁ% ’Eb Q@%m 25g 251" 222C MG (APCI ) 6 ( MkH, 1080/5.)
"H NVR 6 HEMSO)S (DMFQ) 8.OH(11)1), 789DGH bHs), H67 (THOBY, (A (1tH, br 3), 852((1H, s),

7.68 (1Hyd }235 (11, 1), 7.17 (1H, br s), 4.45 (2H, 5), 3.42 (2H,1), 3.15 (2H, br s), 2.75 (8H, m).

Example 34

2-[[(2,3-Difluorophenyl)methyl]thio]-4-[[2-hydroxy-1-(hydroxymethyl)-1-
methylethyl]amino]-7(8H)-pteridinone

The product of example 2, step (e) (400mg) was dissolved in N-methylpyrrolidinone

20 (15ml), and Hunigs base (0.36ml) was added followed by 2-amino-2-methyl-1,3-
propanediol (0.273g). The mixture was stirred at 110°C for 17 hours. The resulting
mixture was poured in to water, and allowed to stand overnight to allow a solid to
precipitate out. This solid was collected by filtration, then purified by reverse phase
preparative HPL.C on symmetry C-8°, using 10 to 95% acetonitrile in 0.1% aqueous

25 ammonium acetate at 20ml/min over 10 min to give the title compound as off white
needles (0.113g).

MS: APCI (+ve) 410 (M+H)

'H NMR: § (DMSO) 1.30 (3H, s), 3.54-3.58 (2H, ), 3.63-3.67 (2H, m), 4.45 (2H, s),
30 4.98-5.01 (2H, 1), 7.13 (1H, 5), 7.15-7.19 (1H, m), 7.31-7.36 (1H, m), 7.45-7.49 (1H, t),

7.84 (1H, s), 12.74 (1H, bs).



7.36 (1H, t), 4.78 (1H, t), 4.47 (2H, s), 3.52 (4H, m. 30 WD 01/ 62758
PCT/ SEQ1/ 00374 44 Exanple 33 4-[(2-am noet hyl)am no] -

2-[[(2-fl wey@red7dgt ri f 1 uor omet hyl ) phenyl ) net hyl ]t hi o] - 7( 8Hc1¥meive7pone 5
The titled conmpound (0.054g) was prepared by the nmethod of Exanple 30, step
(b) using the product from Exanple 3045step (a) (0.30g) and

et hyl enedi am ne (0.5nl). The product was purified by crystallisation from
nmet hanol . io M5 (APCI) 415 (M+H, 100%. "HNWR 6 (DVSO 8.01 (1H, t), 7.91
(1H, br sﬁ 6%5(1H m, 7.58 (1H, br s), 7.52 (1H, bs), 7.35 (1H, t),
7.17 (1H, Hpm 4.45 (2H, s), 3.42 (2H,t), 3.15 (2H, br s), 2.75 (8H m.
Exanpl e 34 15 2 [[(2 3-Di fl uorophenyl ) net hyl ]

t hio]-4-[ Ny ) ne | '

7081 - prfA RN RO AR VLB R P ARaminal 6 ool veo
i n N-net hmpehyl-7 GH)dptevidenon20 ( 15ml), and Huni gs base (0.36nl) was added

fol | owed by 2-am no-2-nmethyl -1, 3- propanediol (0.273g). The m xture was
stirred at 110C for 17 hours. The sulting. mxX U{j %s poured in to

vat er, ar) érA@W@aZﬂKZérddﬂaomP@Pwlé'nﬁﬂkyHt@m Sunethy by (34D erferigmogepi t at e out .
This solid was collected by filtration, then purified by reverse phase

reparatiye ko 1 5% ac in 0.1%
gqugous 2 aﬁ‘?ﬁhﬁ 3%05%8%4 \ngaQre&%ﬁ%fr 83&9(1%%&‘}%?%) %S\? (H&égﬁ aP(fle
conpound tasthyfghospghionepropmeslieds.2)0usidgBhy medvihd KPR lample/d)stepl@).(M-H) ' H NVR 6
( DVBO 1 30 (3H s) 3 54-3.58 (2H, n), 3.63-3.67 (2H, n), 4.45 (2H, s),

30 4. g) )) 13 (1H, s), 7.15-7.19 (1H, m, 7.31-7.36 (1H, m,
7.45-7. 49M§1H CL{+ve)33@MH, s), 12.74 (1H, bs).

'H NMR: § (DMSO) 2.33 (s,3H), 4.40 (s,2H), 7.09-7.58 (m,3H), 12.56 (bs,1H).
b) 4-Bromo-2-[{(2,3-difluorophenyl)methyl]thio]-6-methyl-7(8 H)-pteridinone

The sub-titled compound was prepared from the product of example 35, step (a) (1.5g) and
bromoform (30ml) using the method of Example 3, step (b).

MS: APCI (+ve) 400 (M+1)
20 'HNMR: § (DMSO) 2.39 (s,3H), 4.52 (s,2H), 7.11-7.55 (m,3H), 13.21 (bs,1H).

¢) 2-[[(2,3-Difluorophenyl)methyljthio]-4-[[(1R)-2-hydroxy-1-methylethyl]amino]-6-
methyl-7(8H)-pteridinone

25 The titled compound was prepared from the product of example 35, step (b) (200mg) and
D-alaninol (120ul) using the method of Example 2, step (£).

MS: APCI (+ve) 394 (M+1)

'H NMR: § (DMSO) 1.12 (d,3H), 2.34 (s,3H), 3.45 (m,2H,), 4.24 4.33 (m,1H), 4.43
0 (s,2H), 4.85 (bs,1H), 7.10-7.49 (m,3H), 12.58 (s,1H).



WO 01/ 62758 PCT/ SE01/ 00374 45 Exanple 35 2- |

[(2,3-D fluorophenyl)nethyl]Jthio]-4-[ [(1R)-2-hydroxy-I|-nethylethyl]

am noJ - 6- wigej1wgtss7(813) - pteri di none 5 a) PCT/SE01/00374

4- Am no-2-[[ (2, 3-di fl uor ophenyl ) met hyl ] t hi o] - 6- met hyl - 7(8H) - pt eri di none
The sub-titled conpound was prepared fpgmthe product of Exanple 2, step
(b) (2g) and triethyl phosphonopropionate (3.2g) using the nethod of
Exanple 3, step (a). 10 Ms: APCI (+ve) 336 (M+l) 'H NVR 6 (DMSO 2.33
(s,3H), 4.40 (s,2H), 7.09-7.58 (m3H), 12.56 (bs,1H). b)

4- Br ono- Exangde 36di f | uor ophenyl ) met hyl I t hi 0] - 6-met hyl - 7(8H) - pt eri di none 15
The sub-titled conpound was prepared fromthe product of exanple 35, step
(a) (1.5g) and bronmoform (30nl) using the nmethod of Exanple 3, step (b).

15, 270 L 0 b AR 78 RG-S £ 52 (521
2- 112, 3 Ruhi4af aphossl Hiiollo it leafo by Ricaiydsepey- | - et hy! ety

am no] -6- net pteridinone 25 The titled conpound was prepared
from tshe product of exanple 35, step (b) (200ng) and D-al aninol (1201)

usi ng the,ngt 7 AP v (Mt1l) 1H NVR 5
( DVBO) 185 (‘%ﬂ&ﬂ)oi @%2“’?30'3’@%@5"2@?“%“3‘@ 78 ‘ﬁh’ééf ?)355,3’?5::1 4.43 30
(s, 2H), 4. 8pterishinacayboxylicacrd efhylestesH) , 12 58 (s,1H). WO 01/ 62758
PCT/ SEO1/ 00374 46 Exanple 36 2- [ [(2,3-Difluorop h enyl)nethyl]
thio]-7,8-dihydro-4- [ [(1R)-2-hydroxy-I-
met hyl et HiHe]paoduco bf Example @; g (h) d5 g)exardiswived an diethy] statophtedd 0@ml) and
10 heated to 120°C for 10hr, with stirring. The reaction mixture was allowed to cool and the
solid that precipitated was filtered, washed with water and dried in the oven at 50°C to

yield the product as a yellow solid (3.2g).

MS: APCI (+ve) 394 (M+1)
s 'HNMR: § (DMSO) 1.29-1.33 (t,3H), 4.28-4.35 (q,2H), 4.42 (s,2H) 7.11-7.59 (m,3H),
7.88 (bs,1H), 8.08 (bs,1H), 13.05 (s, 1H).

b) 4-Bromo-2-[[(2,3-difluorophenyl)methyl]thio]-7,8-dihydro-7-o0x0-6-
pteridinecarboxylic acid ethyl ester

20
The sub-titled compound was prepared from the product of example 36, step (a) (2 g) and
bromoform (40ml) using the method of Example 3, step (b).

MS: APCI (+ve) 458 (M+1)
5 'HNMR: § (DMSO) 1.31 (t,3H), 4.40 (q,2H), 4.52 (s,2H), 7.13-7.55 (m,3H), 13.05 (s,1H).

¢) 2-[[(2,3-Difluorophenyl)methyl]thio}-7,8-dihydro-4-[[(1R)-2-hydroxy-1-
methylethyl]amino]-7-0x--6-pteridinecarboxylic acid ethyl ester

30 The titled compound was prepared from the product of example 36, step (b) (300mg) and
D-alaninol (180pl) using the method of Example 2, step (f).



5 a) 4-Amno-2-[[(2,3-difluorophenyl)nethyl]thio]-7,8-dihydro-7-oxo0-6-
pteri di necarboxylic acid ethyl ester The product of Exanple 2, step (b)

(59) was {issighy@d in diethyl nalonate (100m ) and 10 heq;(q?gﬁoi)m@sggc for
10hr, vvitﬁ‘ stg%lrzring. The reaction m xture was allowed to cool and the

solid that precipitated was filtered, shed with water and dried in the
oven at 50C to yield the product as a yellow solid (3.2g). Ms: APCI (+ve)
394 (Mtl) 15 1HNWRR 5 (DvsO) 1.29-1.33 (t,3H), 4.28-4.35 (q,2H), 4.42
(s,2H 7.11-7.59 (m3H), 7.88 (bs,1 H, 8.08 (bs,1 H), 13.05 (s,1 H. b)
4- Brono- 2-[[ (2, 3-di fl uor ophenyl ) net hyl ] t hi o] - 7, 8- di hydr o- 7- oxo- 6-

pt eri di necarboxylic acid ethyl ester 20 The sub-titled conpound was

pr epar ed N8 oAP€herve) 45LEOYI+HOY exanple 36, step (a) (2 g) and bronoform

T SIS BT TS Gt il R (12

13.05 (s,1 )

2-1[(2, 3-%?%&03?%‘6@8r%ﬁl)ngtoﬂﬁ'ﬁ 8127, 8- di hydro- 4-[[ (1R) - 2- hydr oxy- | -

met hylset hyl ] am no] - 7- ox- - 6- pt eri di necarboxylic acid ethyl ester 30 The
titled conmpound was prepared fromthe product of exanple 36, step (b)
(300ng) &whmpedFani nol (1801) using the nmethod of Exanple 2, step (f). WO
01/ 62758 PCT/ SE01/ 00374 47 WMs: APCl (+ve) 451 (M+l) "H NVR 6 (DVBO 1.12
(d,3H), 1.29 (t,3H), 3.41-3.53 (m2H), 4.22-4.32 (m3H), 4.51 (s,2H),

4. 83- 4. 8R-[[(2,3-Pifludrophedylinetuy]] Stib]-4-4[(ER p2piydr 8% --mgthylethyl|amino]-6-

am o] - ARG RO e b ae 1 i o
10

a) 4-Amino-2-[[(2,3-difluorophenyl)methyl]thio]-6-(trifluoromethyl)- 7(8H)-

pteridinone

The sub-titled compound was prepared from the product of Example 2, step (c) (5g) and
15 trifluoropyruvate (10ml) using the method of Example 2, step (d).

MS: APCI (+ve) 390 (M+1) i

'H NMR: § (DMSO) 4.32 (s,2H), 7.10-7.70 (m,3H), 7.92-8.23 (2bs,2H), 13.23 (bs,1H).

20 b) 4-Bromo-2-[[(2,3-difluorophenyl)methyl]thio]-6-(trifluoromethyl)- 7(8H)-
pteridinone

The sub-titled compound was prepared from the product of example 37, step (a) (1.5g) and
bromoform (30ml) using the method of Example 3, step (b).

25
MS: APCI (+ve) 454 (M+1).

¢) 2-[[(2,3-Difluorophenyl)methyl]thio]-4-[[(1R)-2-hydroxy-1-methylethyl]amino]-6-
(trifluoromethyl)- 7(8H)-pteridinone
30
The titled compound was prepared from the product of example 37, step (b) (150mg) and
D-alaninol (100pl) using the method of Example 2, step (f).

MS: APCI (+ve) 448 (M+1)



10 a) 4-Am no-2-[[(2,3-difluorophenyl)nmethyl]thio]-6-(trifluoronethyl)-
7(8H) - pteridinone The sub-titled conpound was prepared fromthe product of

Exanpl e 2wosdigp7ssc) (5g) and 15 trifluoropyruvate (10m ) p¢si9i@1/bé384 Net hod
of Exanple 2, step (d). Ms: APCl (+ve) 390 (I\/H) "HNVR 6 (DVvBO) 4. 32
(s,2H), 7.10-7.70 (m 3H), 792823(2? 13.23 (bs,1H). 20 b)
4-Brono-2-[[ (2, 3-di fl uor ophenyl ) net hyl ] thi o] 6-(trifluoromethyl)- 7(8H)-
pteri di none The sub-titled corrpound was prepared fromthe product of

exanpl e st e br onof or 30nL t he et hod of

Bcanpl o JH NV Ao 1 R0 ABeD. {igaptasa g 497 (e € 55T 19

2-11(2, 37Dlzf wgr(@memnpr(eunylﬂm(@hm[[(1R) 2- hydr oxy- | - met hyl et hyl ]
amno] -6- (trifluoronethyl)- 7(811)-pteridinone 30 The titled conpound was
prepared fromthe product of exanple 37, step (b) (150ng) and D-al ani nol
(1001 ) usExmmplad8nmet hod of Exanple 2, step (f). MS: APCl (+ve) 448 (M+l) WO

01/ 62758 PCT/ SE01/00374 48 'H NMR 6 (DMBO) 1.15 (d,3H), 3.50 (m2H), 4.37
(m 1Hps, 4.47 (s, 2H), 4.89 (t,1H), 7.12-7.49 (m3H), 7.79 (d, 1H), 13.25

bs, 1H). 38 2- -Di | I hyl N

gh?o] Hzl [ﬁ%‘@ﬂ 9yl§1ﬁ1%@yﬁﬂlgﬂﬂR?ﬂg%%rézqn?iﬂegkﬁe&ym%gne sodi um
salt The 5 Hﬂ grl‘jlhgﬁ@@gﬁmlsgltz step (f) was suspended in water containing
one equiva I 0 sodi um hydroxi de, followed by the addition of a small

al i quot of tet rahydr ofuran and nethanol to aid dissolution. The resultant
sol uti on Treproden flogophalplsEdtepdf)giassutfeaded inl water containing one equivalent of

10 sodium hydroxide, followed by the addition of a small aliquot of tetrahydrofuran and
methanol to aid dissolution. The resultant solution was then lyopholised to give the title

compound as a colourless solid.

m.p. 255-260°C (dec)

15 MS: APCI (+ve) 380 (M+1)
'H NMR: § (DMSO) 7.42 (1H, m), 7.37 (1H, s), 7.31 (1H, m), 7.13 (1H, m), 6.89 (1H, d),
4.79 (1H, t), 4.40 (2H, s), 4.15 (1H, m), 3.45 (2H, m), 1.12 (3H, d).

Examples 39-72

20
Examples 39 to 72 were prepared by heating the product of example 2, step (e) (2.5x10'6
moles) with the appropriate amine (2 equivalents) and N-ethyldiisopropylamine (6
equivalents) in N-methylpyrrolidinone (0.25 ml) in a sealed vessel at 100°C for 1 hour.

25 Example 39
2-[(2,3-difluorobenzyl)thio]-4-(ethylamino)-7(8H)-pteridinone
MS: APCI (+ve) 350 (M+1).

30
Example 40

2-[(2,3-difluorobenzyl)thio]-4-(isopropylamino)-7(8H)-pteridinone

35 MS: APCI (+ve) 364 (M+1),



conpound as a colourless solid. mp. 255-260C (dec) 15 Ms: APClI (+ve) 380
(M) "HNWR 6 (DMBO 7.42 (1H, m, 7.37 (1H, s), 7.31 (1H m, 7.13 (1H,

m, 6.89 GUhid)ss 4-79 (1 H t), 4.40 (2H s), 4.15 (1 H’PdﬁSE0§/06354(2H
m, 1.12 (3H, d). Exanples 39-72 20 Exanples 39 to 72 were prepared by

heating the product of exanple 2, stepgfe) (2.5x10"6 noles) with the
appropriate am ne (2 equival ent s) and N-et hyl di i sopropyl am ne (6

equi val ents) in N-methyl pyrrolidinone (0.25 m) in a sealed vessel at 100C
for 1 hour. 25 Exanple 39

2-[(2, 3-di fl uorobenzyl)thio]-4-(ethylam no)-7(8H)-pteridinone WM APCl
(+ve) 350gfavigik 4130 Exanpl e 40

2-[(2, 3-di fluorobenzyl)thio]-4-(isopropylamno)-7(8H)-pteridinone 35 Ms:
APCl (+ve) 364 (M+l). WD 01/62758 PCT/ SE01/ 00374 49 Exanple 41

(+/ -) - 4- ((363-4ksterbatyloinoR-2{(23-Rifthi drobenayb)eini-7 jH)-pler id{@e- pt er i di none 5
MS: ARCI (+ve) 378 (M+l). Exanple 42 10

2-({2- [(2 3-di fl uorobenzyl ) thio]-7-oxo-7,8-di hydro-4-pteridinyl }am no)aceta
m de M5:MBPAPCI ¢e) 337 6Ml1) . Exanpl e 43 15
(+/-)-2-1(2,3-difluorobenzyl)thio]-4-[(2-hydroxypropyl)am no]-7(8H)-pteridi

none NMS:._ APC (+ve) 380 (M+l).
Example 42

0 2-({2-[(2,3-difluorobenzyl)thio]-7-0x0-7,8-dihydro-4-pteridinyl} amino)acetamide
MS: APCI (+ve) 379 (M+1).
Example 43

15
(+/-)-2-[(2,3-difluorobenzyl)thio]-4-[(2-hydroxypropyl)amino]-7(8H)-pteridinone
MS: APCI (+ve) 380 (M+1).

20 Example 44

(S)-2-[(2,3-difluorobenzyl)thio]-4-[(2-hydroxy-1-methylethyl)amino]-7(8H)-
pteridinone

25 MS: APCI (+ve) 380 (M+1).
Example 45

(+/-)-2-[(2,3-difluorobenzyl)thio]-4-[(2-hydroxy-1-methylethyl)amino]-7(8H)-
30  pteridinone

MS: APCI (+ve) 380 (M+1).
Example 46

35
(R)-2-[(2,3-difluorobenzyl)thio]-4-[(2-hydroxypropyl)amino]-7(8H)-pteridinone



20 Exanple 44

(S)-2-[(2, 3-di fl uorobenzyl )t hi o] -4-[(2-hydroxy-I|-nethylethyl)am no]-7(8H)-

pteri di nowe dm2Me: APClI (+ve) 380 (M+l). Exanple 45 (+/ -)pc&ySE01/00374

[(2,3-difluorob enzyl)thio]-4- [(2-hydroxy-I-nethylethyl) amno] -7(8H)- 30

pteridinone Ms: APClI (+ve) 380 (M+). skxanple 46 35 (R)-2- [(2,3-difluo

rob enzyl)thio] -4- [(2-hydroxyp ropyl) am no] -7(8H)-pteridino ne WD

01/ 62758 PCT/ SE0O1/ 00374 50 WMs: APCI (+ve) 380 (M+l). Exanple 47 5 2-

[ (2,3-difluorob enzyl)thio] -4- [(3-hydroxypropyl) am noj

-7(8H)-pteridinone WMs: APCI (+ve) 380 (M+l). 10 Exanple 48

2-[(2, 3- difk) WPrPPeR BBY (R0].- 4- [ (2- hydr oxyet hyl ) (et hyl ) ani no]

-7(8H)-pteridinone "Ms: APCI (+ve) 380 (M+l). 15 Exanple 49

3-[{2-[(2, 3-di fl uorobenzyl ) thi o] -7-oxo-7, 8-di hydro-4- pteridinyl} (nmethyl)

am no] propanplei4rrile 20 Ms: APCI (+ve) 389 (MHl). Exanple 50 25

(R -2-1(2, 3-di fluorobenzyl)thio]-4-{ [1-(hydroxynethyl) propyl ]

am no)-7(8H) - pteridi none
2-[(2,3-difluorobenzyl)thio]-4-[(3-hydroxypropyl)amino]-7(8H)-pteridinone

MS: APCI (+ve) 380 (M+1).

10  Example 48
2-[(2,3-difluorebenzyl)thio]-4-[(2-hydroxyethyl)(methyl)amino]-7(8H)-pteridinone
MS: APCI (+ve) 380 (M+1).
Example 49
3-[{2-[(2,3-difluorobenzyl)thio]-7-0x0-7,8-dihydro-4-
pteridinyl}(methyl)amino]propanenitrile

20
MS: APCI (+ve) 389 (M+1).

Example 50

25 (R)-2-[(2,3-difluorobenzyl)thio]-4-{[1-(hydroxymethyl)propyljamino}-7(8H)-
pteridinone

MS: APCI (+ve) 394 (M+1).
30  Example 51

(S)-2-](2,3-difluorobenzyl)thio]-4-{[1-(hydroxymethyl)propyl]amino}-7(8H)-
pteridinone

35 MS: APCI (+ve) 394 (M+1).



M5: APCI (+ve) 394 (M+l). 30 Exanple 51

(S)-2-[(2, 3-di fl uorobenzyl )thio]-4-{ [1-(hydroxynethyl) propyl]

am no} - 7( @ o/eptser i di none 35 Ms: APCl (+ve) 394 (M+l). WO R/ <E1/06574

PCT/ SEO1/ 00374 51 Exanple 52

2-[(2,3-di fl uorobenzyl)thio]-4-[(4-hydgpxybutyl)am no]-7(8H)-pteridinone 5
MS: APCI (+ve) 394 (Mtl). Exanple 53

(+/-)-2-1(2, 3-di fluorobenzyl)thio]-4-{[]-(hydroxynethyl) propyl]

am no}-7(8H)- 10 pteridinone Ms: APCI (+ve) 394 (M+l). Exanple 54 15
2-[(2, 3- d¥aRIeSBenzyl ) t hi o] - 4- [ (2- hydr oxy- 1, 1- di net hyl et hyl ) ani no] - 7( 8H) -
pteridi none Ms: APCI (+ve) 394 (M+l). 20 Exanple 55

22 o GRS D R Yo ARl

(+/-)-4-[(3-am no- 2- hydroxypropyl )am no] -2-[ (2, 3-di fl uor ob

enzyl )t hi\gk: ; Ligi none M5: APClI (+ve) 395 (M+l). Exanple 57 35
(+/-)-52-[]%;‘§j3§?2|v§2g9 l\ﬁzi')thio]-4-[(1,3-di met hyl but yl ) ani no] - 7(8H) - pt er i
di none

Example 53

(+/-)-2-[(2,3-difluorobenzyl)thio]-4-{[1-(hydroxymethyl)propyl]amino}-7(8H)-

10  pteridinone
MS: APCI (+ve) 394 (M+1).
Example 54

2-[(2,3-difluorobenzyl)thio]-4-[(2-hydroxy-1,1-dimethylethyl)amino]-7(8H)-

pteridinone

MS: APCI (+ve) 394 (M+1).
20
Example 55
2-[(2,3-difluorobenzyl)thio]-4-[ethyl(2-hydroxyethyl)amino]-7(8H)-pteridinone
25 MS: APCI (+ve) 394 (M+1).

Example 56

(+/-)-4-[(3-amino-2-hydroxypropyl)amino]-2-[(2,3-difluorobenzyl)thio]-7(8H)-

30  pteridinone
MS: APCI (+ve) 395 (M+1).
Example 57

35
(+/-)-2-[(2,3-difluorobenzyl)thio}-4-[(1,3-dimethylbutyl)amino]-7(8H)-pteridinone



WO 01/ 62758 PCT/ SE01/ 00374 52 Ms: APClI (+ve) 406 (M+l). Exanple 58 5
(1R, 2R) - 2-[ (2, 3-di fl uorobenzyl ) thi o] -4-[(2-hydroxycycl opentyl)am no]
-7(8H) - piwerigngne Ms: APCI (+ve) 406 (Mrl). 10 Exanpl e pg89/SE01/00374
2-[(2,3-difluorobenzyl)thio]-4-[(5-hydroxypentyl)am no]-7(8H)-pteridi none
15 Ms: APCI (+ve) 408 (Mrl). Exanple 6Q,(+/-)-2- [(2,3-difluo
robenzyl)thio]-4-{ [1-(hydroxynethyl)butyl] am no}-7(8H)- 20 pteridinone
M5: APCI (+ve) 408 (Mtl). Exanple 61 25 (+/-)-nethyl 2-({2-

[ (2, 3-di fluorobenzyl)thin] -7-oxo0-7,8-dihydro-4- pteridinyl}

am no) propanoate Ms: APCl (+ve) 408 (Mtl). 30 Exanple 62 2-

[(2,3-di fN/[QQAP@I@%yhbG \1¢]).-4- [ (3-hydroxy-2, 2-di met hyl p ropyl) am no]

-7(8H) - pteridinone 35 . APCI (+ve) 408 (M+l). WO 01/62758 PCT/ SE01/ 00374
53 Exanple 63
Example 58

(1R,2R)-2-[(2,3-difluorobenzyl)thio]-4-[(2-hydroxycyclopentyl)amino]-7(8H)-
pteridinone

MS: APCI (+ve) 406 (M+1).
10
Example 59

2-[(2,3-difluorobenzyl)thio]-4-[(5-hydroxypentyl)amino]-7(8H)-pteridinone
15 MS: APCI (+ve) 408 (M+1).
Example 60

(+/-)-2-[(2,3-difluorobenzyl)thio]-4-{[1-(hydroxymethyl)butyl]amino}-7(8H)-
20  pteridinone

MS: APCI (+ve) 408 (M+1).

Example 61
25 :
(+/-)-methy! 2-({2-[(2,3-difluorobenzyl)thio]-7-0x0-7,8-dihydro-4-
pteridinyl}amino)propanoate

MS: APCI (+ve) 408 (M+1).
30

Example 62

2-[(2,3-difluorobenzyl)thio]-4-[(3-hydroxy-2,2-dimethylpropyl)amino]-7(8H)-
pteridinone

35
MS: APCI (+ve) 408 (M+1).



(1R 2R)-2-[(2, 3-di fluorobenzyl)thio]-4-{

[ 2- hydr oxy- 1- (hydr oxynet hyl ) propyl] am no}- 5 7(8H)-pteridi none M5: APCl
(+ve) 410wo\ukpr7ss Exanple 64 10 4- [bis(2-hydroxyethyl) amoisEe1/80374

[ (2,3-di fluorobenzyl)thio] -7(8H)-pteridino ne M. APCI (+ve) 410 (M+l).
15 Exanple 65 2-[(2, 3-di fluorobenzyl)thgo] -4-1[ 2- (2- hydr oxyet hoxy) et hyl ]
am no} -7(8H)-pteridinone Ms: APClI (+ve) 410 (M+l1l). 20 Exanple 66

2-[(2, 3-di fluorobenzyl)thio]-4-[(2,2-di met hoxyethyl)am no]-7(8H)-pteridinon
e 25 Ms: APClI (+ve) 410 (Mrl). Exanple 67 4-{[2-(diethylam no)ethyl]
am no}-2-[(2, 3-difluorobenzyl)thio]-7(8H)-pteridinone 30 Ms: APCI (+ve)
421 (Mr1)Exanplerd3l e 68 35 (S)-2-[(2, 3-di fl uorobenzyl)thio]-4-1

[ 1- (hydr oxynet hyl) -2, 2-di met hyl propyl] am no}- 7(8H)- pteri di none V\D

01/ 62758 PCT/ SE0O1/ 00374 54 NB: APCI (+ve) 422 (M+l). Exanple 69

(R -2-] (zclﬁ,m}lm@s%ﬁlibwzw%zml)tﬂwl 4{[2- {ly@rnéwmﬂmmngthybmmﬂhwmm yl]
am noj- 7(7?([;91) pﬁgﬁ&mgh@one MS:. APCI (+ve) 422 (Mtl). 10

MS: APCI (+ve) 410 (M+1).
Example 64
10
4-[bis(2-hydroxyethyl)amino]-2-[(2,3-difluorobenzyl)thio]-7(8H)-pteridinone
MS: APCI (+ve) 410 (M+1).
15 Example 65
2-[(2,3-difluorobenzyl)thio]-4-{[2-(2-hydroxyethoxy)ethyl]amino}-7(8H)-pteridinone
MS: APCI (+ve) 410 (M+1).
20 ,
Example 66
2-[(2,3-difluorobenzyl)thio]-4-[(2,2-dimethoxyethyl)amino]-7(8H)-pteridinone
25 MS: APCI (+ve) 410 (M+1).
Example 67
4-{[2-(diethylamino)ethyl]amino}-2-[(2,3-difluorobenzyl)thio]-7(8H)-pteridinone
30
MS: APCI (+ve) 421 (M+1).

Example 68

35 (S)-2-[(2,3-difluorobenzyl)thio]-4-{[1-(hydroxymethyl)-2,2-dimethylpropyl]amino}-
7(8H)-pteridinone



Example 70 2-[ (2, 3-difluorobenzyl)thin]-4-[(6-hydroxyhexyl)am no]
-7(8H)-pteridinone is Ms: APCl (+ve) 422 (M+l). Exanple 71

2-[(2, 3- did mnmigenzyl ) thi o] -4-{ [3-(di methylam no) -2, 2- dicrddyhesropy! |
am no}-7(8H)- 20 pteridinone . Ms: APCI (+ve) 436 (M+rl). Exanple 72 25
(S)-ethyl 5

2-({2-[(2, 3-di fl uorobenzyl )thi o] -7- oxo-%, 8- di hydr o- 4-pteridi nyl } am no) - 3-
hydr oxypr opanoate Ms: APCI (+ve) 438 (Mt ). 30 Pharrmacol ogi cal Data

Li gand Bi ndi ng Assay [1251]1L-8 (human, reconbinant) was purchased from
Amersham U K wth a specific 35 activity of 2,000C /mmol. Al other
chem cal s\igesecof+wryabytned). grade. High levels of hrCXCR2 were expressed
in HEK 293 cells (human enbryo ki dney 293 cells ECACC No. WD 01/62758

PCT/ SE01/ 00374 55 85120602) (Lee et al. (1992) J. Biol. Chem 267
pp16283- Ioddple 6Ar CXCR2 cDNA was anplified and cloned from human
neutrcgphil MRNA. The DNA was cloned into PCRScript (Stratagene) and cl ones
were i'dentified using DNA. The codi ng sequence was sub-cloned into the
eukar yot i(®)-€xfi2.3stifloor obenryd)thing-dMi1{(hydsoxymg thyl)-3-Riesbylbd tydmine s 7(§EBpar ed
using 5 LAgfienlegaprep 2500 and transfected into HEK 293 cells using

Li pofectam ne reagent (G bco BRL). Cells of the highest expressing clone
were harvested in phosphate-buffered saline containing 0.2%wW v)

et hyl enedjigm pet @—Ewe?.aQE(M@g?Ci d (EDTA) and centrifuged (200g, 5min.). The
cell pellet was resuspended in ice cold honogenisation buffer [IOrM HEPES
(pH 7:%), 1mM dithiothreitol, |InmM EDTA and a panel of protease inhibitors
10 (1nmM divenmyple 8t hyl sul phonyl fluoride, 2g/m soybean trypsin inhibitor,
3mM

2-[(2,3-difluorobenzyl)thio]-4-[(6-hydroxyhexyl)amino]-7(8H)-pteridinone
s MS: APCI (+ve) 422 (M+1).
Example 71

2-[(2,3-difluorobenzyl)thio]-4-{[3-(dimethylamino)-2,2-dimethylpropyl]amino}-7(8H)-

20  pteridinone .
MS: APCI (+ve) 436 (M+1).

Example 72

25
(S)-ethyl 2-({2-[(2,3-difluorobenzyl)thio]-7-0x0-7,8-dihydro-4-pteridinyl}amino)-3-
hydroxypropanoate

MS: APCI (+ve) 438 (M+1).
30
Pharmacological Data

Ligand Binding Assay
['*I]IL-8 (human, recombinant) was purchased from Amersham, U.K. with a specific

35 activity of 2,000Ci/mmol. All other chemicals were of analytical grade. High levels of
hrCXCR2 were expressed in HEK 293 cells (human embryo kidney 293 cells ECACC No.



benzam dine, 0.5g/m |eupeptin and 100g/ M bacitracin)] and the cells left
to swell for 10 mnutes. The cell preparation was disrupted using a hand
hel d gl aswo@reass/ PTFE pestl e honogeni ser and cel |l nenbr grgspianyest ed by
centrifugation (45 mnutes, 100,000g, 4C). The nenbrane preparati on was
stored at -70C in honogeni sation buffeksls supplenented with Tyrode's salt
solution (137mM NaCl, 2. 7nmM KCl, 0.4mM NaH2PO4), 0.1%w v) gelatin and
10%v/v) glycerol. Al assays were perforned ina 96-well MiltiScreen 0.45m

filtration Iates re, UK. assay contained -50pM [1251]1L-8
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All assays were performed in a 96-well MultiScreen 0.45um filtration plates (Millipore,
U.K.). Each assay contained ~50pM ['*’I]IL-8 and membranes (equivalent to ~200,000

20  cells) in assay buffer [Tyrode’s salt solution supplemented with 10mM HEPES (pH 7.4),
1.8mM CaCl,, ImM MgCl,, 0.125mg/ml bacitracin and 0.1%(w/v) gelatin]. In addition, a
compound of formula (I) according to the Examples was pre-dissolved in DMSO and
added to reach a final concentration of 1%(v/v) DMSO. The assay was initiated with the
addition of membranes and after 1.5 hours at room temperature the membranes were

25 harvested by filtration using a Millipore MultiScreen vacuum manifold and washed twice
with assay buffer (without bacitracin). The backing plate was removed from the
MultiScreen plate assembly, the filters dried at room temperature, punched out and then
counted on a Cobra y-counter.

30 The compounds of formula (I) according to the Examples were found to have ICsg values
of less than (<) 10pM.

Intracellular Calcium Mobilisation Assay
Human neutrophils were prepared from EDTA-treated peripheral blood, as previously
35 described (Baly et al. (1997) Methods in Enzymology 287 pp70-72), in storage buffer



269, pp513-519). Cells were loaded for 1 hour at 37C in | oading buffer
(storage buffer with 0.1 %{w v) gelatin) containing 5Mfluo-3 AM ester,

washed wi iy d1@athisng buffer and i o then resuspended in Tyr e /osadia
sol ution supplenmented with 5. 7mM gl ucose, 0.1%w v) bovine serum al bum n

(BSA), 1.8mM CaCl2 and 1nmM Myd 2. The gl | s were pipetted into black
wal | ed, clear bottom 96 well mcro plates (Costar, Boston, U S A ) and
centrifuged (200g, 5 mnutes, roomtenperature). 15 A conpound of fornula

(1) according to the Exanipl es was pre-dissolved in DVSO and added to a
final cor{&" grodest sabsolption ( 137%M/Nﬂ)CIDNE@M KE334mieNeHp D) isapdeményed weh

addi ti on 5 af\aN,A5R8 aﬁ@ﬁ@ﬁlm HapEQHAf7. and the transient increase in
fluo-3 fI uor eséence E, =490nm and "ZEm = 520nm) nonitored using a FLIPR

(Fluoronetric | magi ng PI ate Reader, Mblecular Devices, Sunnyvale, U S A).
20 The COeréQiHleﬁl@kﬁlfa GO hwmdd, )ecaﬁfbﬁradt)rvgastpmdﬂaeec&ﬁ@rM&s swaremst ested and

01/ 62755 BERERDL o741 °85" ERORT RS VEE S CBYth At § BPAE 4 e
phar rraceLﬁeeaaldwmafmemeaﬂmllr@i Badrometricgldy batoadingercewbphilsSvilRh2 cicBim C1SRI
E ;g izn~mi68§five]‘ﬁuébx‘egc%nladﬁ,r ﬂHcp-B,Ogs Je%rfﬂéh%réﬁgusw (I\QIQI)I‘]'.:tt etﬁ—(}%()? Bidehetl. 7! H
269, pp513-519). Cells were loaded for 1 hour at 37°C in loading buffer (storage buffer
with 0.1%(w/v) gelatin) containing SuM fluo-3 AM ester, washed with loading buffer and
10 then resuspended in Tyrode’s salt solution supplemented with 5.7mM glucose, 0.1%(w/v)
bovine serum albumin (BSA), 1.8mM CaCl, and ImM MgCl,. The cells were pipetted
into black walled, clear bottom, 96 well micro plates (Costar, Boston, U.S.A.) and
centrifuged (200g, 5 minutes, room temperature).

15 A compound of formula (I) according to the Examples was pre-dissolved in DMSO and
added to a final concentration of 0.1%(v/v) DMSO. Assays were initiated by the addition
of an Asgconcentration of GROa and the transient increase in fluo-3 fluorescence (Agx
=490nm and Agm = 520nm) monitored using a FLIPR (Fluorometric Imaging Plate Reader,
Molecular Devices, Sunnyvale, U.S.A.). :

20
The compounds of formula (I) according to the Examples were tested and found to be
antagonists of the CXCR2 receptor in human neutrophils.



ON I H (b) 15 Rl represents a C3-C7 carbocyclic, Cl1-C8 al kyl, C2-C6

al kenyl or C2-C6 al kynyl group, the Ilatter four groups being optionally
substi t ut e Qy2e8e or nore substituent groups i ndependentdct/sseheeed from
hal ogen atons, -OR4, -NR5R6, -CONRBR6, -COOR7, -NR8COR9, -SR10, -S02R10,

- SO2NR5RS, -NR8802R O . an aryl or heteggaryl group both 20 of which can be
optionally substituted by one or nore substituents independently sel ected
from hal ogen atons, cyano, nitro, -OR4, -NR5R6, - CONRSR6, - COORY7,

- NR8BCOR10, - SR10, -SOZRlO - SO2NR5R6, - NR SO2R10, Ci1-C6 al kyl or
trifluoronethyl groups; WO 01/62758CP&TMSE01/ 00374 58 R2 represents

hydr ogen or a C3-C7 carbocyclic group, C-C8 alkyl, C2 CG al kenyl or C2-C6

al kynyl group, the latter fo roups nmay. be optio st.i by one
o Tore Toonbeorandimie Hath tiRnericaly BhabR el of Sae it
-OR4, -NR5R6 - CONRS5R6, - COOR7, -NRBCOR9, -SR10, -SO2R10, - SO2NR5R6 or
-NR8SQ2R9; 5 R3 represents hydrogen or C2-C6 al kyl optionally substituted
by oné or nore substituent groups independently selected from hal ogen
atoms, phenyl, N8R0 and -NR11R12; or 10 R2 and R3 represent a 3-8
menbered ring optionally containing one or nore atons selected fromO, S,
NR8 and i@ opiNonal |y substituted by Cl1_3-al kyl, hal ogen or OR4; R4

repr esentis Aygdrogen, C, -C6 al kyl or a phenyl group the latter two of which
may be 1 @ % s[%bstl tuted by one or nore substituent groups

i ndependently sel ected from hal ogen atons, phenyl, -OR 11 and - NR12R13; R5
and R6 i ndependently represent a hydrogen atomor a Cl-C6 al kyl or phenyl

roup the
g p (I)

in which:
10 A is a group of formula (a) or (b):

(2)

z//Nj
Py

I
H
(b)
15
R! represents a C3-C; carbocyclic, Ci-Cg alkyl, C,-Cs alkenyl or C,-Cg alkynyl group, the
latter four groups being optionally substituted by one or more substituent groups
independently selected from halogen atoms, -OR* -NR’R®, -CONR’R®, -COOR/,
-NR]COR’, -SR'®, -SO,R'?, -SO,NR’RS, -NR¥SO,R'?, an aryl or heteroaryl group both
20  of which can be optionally substituted by one or more substituents independently selected
from halogen atoms, cyano, nitro, -OR4, -NRRS, -CONR’R®, -COOR’,
NRECOR!, -SR' -SO,R', -SO,NR°R®, -NR®SO,R', C,-Cs alkyl or trifluoromethyl
groups;



|l atter two of which nmay be optionally substituted by one or nore
substituent groups 20 independently sel ected from hal ogen atons, phenyl,

- OR14 andwoNRk27386, - CONRLS5R16, -NR1L5COR16, - SO02NR15R16, pdrisEo9essty or RS
and R6 together with the nitrogen atomto which they are attached forma 4-
to 7-menbered saturated heterocyclic igng systemoptionally conprising a
further heteroatom 25 sel ected from oxygen and nitrogen atons, which ring
system may be optionally substituted by one or nore substituent groups

i ndependent |y sel ected from phenyl, -OR14 , -COOR14, -NRI5R16, - CONRL5RI1S6,
NR15CORIK, repSognRh Biresen NRIGSO2RIB cyelicaroap, @i-ky ilkyl, Coklstalkegph ardnald y

substit utﬁﬁr?ar RINP, G 14RE eou® YRSk hi§HeoptiDAARLRUSINLIT bS8 &k #drd r Om hal ogen
atoms and NR 5516 and W?il'? 7 ﬁéou%s; {Or IBO re resenté a g -5% @hﬁ&lé pr a
phenyl groUpiuedgRoups iNgepenfeptly s %Ct?fg Peheiogen atqnms cOR L NR By - Romor e
subst i t ue@OQRGUPR OO PeBRIENt S, R8I &r,al°RF omNRisan at ons, phenyl ,

-OR 7 and -NR 15R16; 35 X is 0, S or NR8; WD 01/62758 PCT/ SE01/00374 59 Y

is CRPSRL9; Z is CR20 where R20 represents a C -C6 alkyl or a phenyl group,
each of ki ehresents bydrogenoptGaebadikyl optibsaliyt swbstdtuteyd byrose or mops ibstifbenti t uent

groups i : I I soph BNica ' and

- NR22R23TQ§?§§;1%18‘§%§%{€%$’§E%E§§Iflg)gr? lggo roam&g%p%%rowlc%@l%zygzg%and each of
R7, R8, RO, R', Rig, R13, R14 R15, R6, R', Rt8, R19, R21, R22 and R23

i ndependegtly 10 represent a hydrogen atom C,-C6, alkyl, or a phenyl
group. 2. A conpound according to claim1l, wherein Rl represents an

optioHal Iy substituted benzyl group. is 3. A conmpound according to claim1
or cl ai MR andetepresane 368 mEbared riRE dpsiolyitr @gerining nde bimomtdhens seedBlt C4

al kyl s Ubf%rintdj,tS? glﬁ“énff AEe1P Bptfg?lﬁﬁy Ql}'bq{lﬁffé'd l%/r EHP-gl'kyl, halogen or OR%;

R* represents hydrogen, Ci-Cs alkyl or a phenyl group the latter two of which may be
(s optionally substituted by one or more substituent groups independently selected from
halogen atoms, phenyl, -OR!" and -NR"R'3:

R’ and R® independently represent a hydrogen atom or a C;-Cs alkyl or phenyl group the
latter two of which may be optionally substituted by one or more substituent groups

20  independently selected from halogen atoms, phenyl, -OR" and NRPR'S -CONRPR'®,
-NRPCOR'S, -SO,NRPR'S, NR"SO,R'S
or
R’ and R® together with the nitrogen atom to which they are attached form a 4- to
7-membered saturated heterocyclic ring system optionally comprising a further heteroatom

25 selected from oxygen and nitrogen atoms, which ring system may be optionally substituted
by one or more substituent groups independently selected from phenyl, -OR™ | -COORY,
NRPR' .CONRPR'®, -NRPCOR'S, -SO,NR"R'S, NR'*SO,R'® or C,-Cs alkyl, itself
optionally substituted by one or more substituents independently selected from halogen
atoms and —-NRR'® and -OR" groups;

30
R'® represents a C;-Cg alkyl or a phenyl group, each of which may be optionally
substituted by one or more substituent groups independently selected from halogen atoms,
phenyl, -OR'" and -NRPR'S,

35
X is O, S or NR;



4. A conpound according to any one of clainms 1 to 3 wherein one of R2 and
R3 is hydrogen and the other is CH(CH3) CH2OH, CH(Et)CH20H, C(CH3)2CH2CH or

20 CH( CH2@dd) dd/6258 A conpound accordi ng to any one of clai meTlsso9odnherein
one of R2 and R3 is hydrogen and the other is CH(CH3)CH2COH 25 6. A
conpound according to any one of cl ai n®?3 to 5in the formof the (R
isomer. 7. A conmpound according to any one of clains 1 to 3 wherein Ais a
group of fornmula (b) and Z = CR20. 30 8. A compound according to claim4
wherein R20 is hydrogen. 9. A conpound according to claim1l selected from

4-T[ (1R - %%%y 1-met hyl et hyl ] am no] -2-[ (phenyl met hyl )t hi o] -
6H pyri m dof5™-"b][ 1, 4] t hi azi n- 7(8H) - one, 35 WD 01/ 62758 PCT/ SE01/ 00374
60 2-[[(2, 3-Di fluorophenyl)nethyl]thio]-4-[[(1R)-2-hydroxy- | -nethylethyl]

am no] - 7( 8H | dint0 c 2 - Di filuqgr e i o] -4-
[ 2+ hydr GO ST QR A FeCryi! crdabe e ERy (R hab B © |

2- [ [ (25 3- pptiengdy sphséiniied beeteydrimore gibstityeppgtoypy Biprantent]yaselastsd-on8H) - pt eri d
i none  (2R)joden atoms, phenyl, -OR*' and -NR*R?, or an acyl group selected from CO,R* or _
[[2-[[2, 3-Di Izgozgopgenyh met hyl ]t hi o] -7, 8-di hydr o- 7- oxo- 4- pt eri di nyl ] am no]
- propana R, an

2-[[(3-Chl oro-2-fluorophenyl)nmethyl Jthio]-4-[[(1R)-2-hydroxy-1-nethyl et hyl]
am no] - 7(8H) -4-esd donNoNe, i dQ i3 piapis pis p17 I8 P9 P2 P2 23 :

2.1 (]3- onris it %m&%@ﬁ?ﬁy% it 118 HiD] B 2 By & SIS hindFRSRIRETY. 7( 8H) - p
t er i diimmonespréef (1§/dr@enartan, X fCqialkphbeaphdnybgtopb] thi o] -4-[ [2-hydroxy- |

- (hydroxynet hyl )ethyl] am no]- 7(8H)-pteridi none

[ (2R) - 2- [ &2- [[ (3-Chloro-2-fluoraophenyl)nethyl]thio]-7,8-di hydro-7-0xo-4-

pt eri di nyP] afh esinonepgscording telaim havherein R teprecpistanyoptionally substinted 5

4- [ [ (1R) - 2580 Bewk - met hyl et hyl ] am no]
-2-[[(3- CE?‘%%EEI%P#'I uor ophenyl ) met hyl ]t hi o] - 7( 8H) -
15 3. A compound according to claim 1 or claim 2, wherein one of R* and R? is hydrogen
and the other is C;-C, alkyl substituted by one or more hydroxy groups.

4, A compound according to any one of claims 1 to 3 wherein one of R* and R’ is
hydrogen and the other is CH(CH,)CH,OH, CH(Et)CH,0OH, C(CH,),CH,0OH or
20 CH(CH,OH),.

5. A compound according to any one of claims 1 to 3 wherein one of R* and R* is
hydrogen and the other is CH(CH,)CH,OH.

25 6. A compound according to any one of claims 3 to 5 in the form of the (R) isomer.

7. A compound according to any one of claims 1 to 3 wherein A is a group of formula (b)
and Z = CR®.

30 8. A compound according to claim 4 wherein R* is hydrogen.

9. A compound according to claim 1 selected from:
4-[[(1R)-2-Hydroxy-1-methylethyl]amino]-2-[(phenylmethyl)thio]- 6/ /-pyrimido[5,4-
b][1,4]thiazin-7(8 H)-one,

35
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pteridi noﬁfxr§ 2- Hydroxy- | -nethyl ethy Ig amno] -2- [ [(5
- et hyl - 2[(3R)r2a +[I(&&Mw012ﬂnp@phmﬂ)m&hyl Jthio]-7,8-d

pteridinyl]amino]propyl]-carbamic acid, 1,1-dimethylethyl ester

15 4-[[(1R)-2-Amino-1-methylethyl]amino]-2-[[(3-chloro-2-fluorophenyl)methyl]thio]-7(8 H)-
pteridinone, monohydrochloride
2-[[(3-Chloro-4-methoxyphenyl)methyl]thio]-4-[[2-hydroxy-1-
(hydroxymethyl)ethyl]amino]-7(8 H)-pteridinone
4-[(2-Aminoethyl)amino]-2-[[(3-chloro-4-methoxyphenyl)methyl]thio]-7(8 H)-pteridinone,

20  monotrifluoroacetate
2-[[(2-Fluoro-4-methoxyphenyl)methyl]thio]-4-[[(1R)-2-hydroxy-1-methylethyl]amino]-
7(8 H)-pteridinone
2-[[(2-Fluoro-3-methylphenyl)methyl]thio]-4-[[(1R)-2-hydroxy-1-methylethyl]amino]-
7(8H)-pteridinone

25 2-[[(3-Fluoro-2-methoxyphenyl)methyl]thio]-4-[[(1R)-2-hydroxy-1-methylethyl]amino]-
7(8ff)-pteridinone
2-[[[4-(Difluoromethoxy)phenyl]methyl]thio]-4-[[(1R)-2-hydroxy-1-methylethyl]amino]-
7(8H)-pteridinone

4-[[(1R)-2-Hydroxy-1- methylethyl]ammo] 2-[[(4-hydroxyphenyl)methyl]thio]-7(8H)-

30  pteridinone
4-[[(1R)-2-Hydroxy-1-methylethyl]amino]-2-[[(3-methylphenyl)methyl]thio]-7(8 H)-
pteridinone
2-[(1,3-Benzodioxol-4-ylmethyl)thio]-4-[[(1R)-2-hydroxy-1-methylethyl]amino]-7(8 H)-
pteridinone

35 2-[[(2,4-Difluorophenyl)methyl]thio]-4-[[(1R)-2-hydroxy-1-methylethyl]lamino]- 7(8 H)-
pteridinone
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10wt @reagignone 4-[[ (1R) - 2- Hydroxy- | - met hyl et hyl ] amipeajseo1/00374

t d
2
(2-thienyl)nethyl) thio]-7(8H)-pteridinone
2-
]

ri
[ (
H)

co— @

Fl uor ophenyl ) met hyl Jt hi o] - 4-[[ - 21 hydroxy-1 - (hydroxymet hyl et hyl ]
- 7(8H)- pteridinone 4-[]-2- Hydroxy 1- (hydr oxynet hyl ) et hyl ] am no] -
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r oxynet h am no] -7 -pteridinone
2, 3- Hﬁl’ﬂqhﬁ%‘?%phenyl ) rret hyl ]t hi o] - 4- [[(1R) 2 hydroxy- | -nethyl et hyl]
- 62- [[EZ BitloropheSyl)mether]ihih b [{el BQ-hydroxy-1-methylethyl]amino]- 7(8H)-
hR? (i{uor ophenyl) met hyl ] t hi o] - 7, 8- di hydro-4-[[ (1R)-2- hydroxy-| -
PR o] - 7- oxo- 6- pt eri di necar boxylic acid ethyl ester

2, 3 H[[{ 1 R)ei2-blyHeonxy+ ) methydiht! inohe J42{ [ 2-1yny2)ntirlbshyo] H(&Hwydrdumb]

R e S o R R R R T L e P

m - 7{t81inoms pteri di none sodi um sal t 2-1(2,3

(Cj:T lé 8 rl;lggnzﬂyhid%ym -(Hdt SRRt arhidod H-{ @t @ldndintand )91 01 B2 758
pterl mone
2-[[(2-Fluoro-5-methylphenyl)methyl]thio]-4-[[(1R)-2-hydroxy-1-methylethyl]amino]-
7(8 H)-pteridinone
2-[[(2-Fluoro-3-(trifluoromethyl)phenyl)methyl]thio]-4-[[(1R)-2-hydroxy-1-
methylethyl]amino]- 7(8 H)-pteridinone

20 2-[[(2-Fluoro-3-(trifluoromethyl)phenyl)methyl]thio]-4-[[2-hydroxy-1-
(hydroxymethyl)ethyl]amino]- 7(8 H)-pteridinone
2-[[(2-Fluoro-3-(trifluoromethyl)phenyl)methyl]thio]-4-[ (2-hydroxyethyl)amino]- 7(8H)-
pteridinone V
4-[(2-aminoethyl)amino]- 2-[[(2-fluoro-3-(trifluoromethyl)phenyl)methyl]thio]- 7(84)-

25 pteridinone
2-[[(2,3-Difluorophenyl)methyl]thio]-4-[[2-hydroxy-1-(hydroxymethyl)-1-
methylethyl]amino]-7(8 H)-pteridinone
2-{[(2,3-Difluorophenyl)methyl]thio]-4-[[(1R)-2-hydroxy-1-methylethylJamino]-6-methyl-
7(8 H)-pteridinone

30 2-[[(2,3-Difluorophenyl)methyl]jthio]-7,8-dihydro-4-[[(1R)-2-hydroxy-1-
methylethyl]Jamino]-7-oxo-6-pteridinecarboxylic acid ethyl ester
2-[[(2,3-Difluorophenyl)methyl]thio]-4-[[(1R)-2-hydroxy- 1 -methylethyl]amino]-6-
(trifluoromethyl)- 7(8 H)-pteridinone
2-[[(2,3-Difluorophenyl)methyl]thio]-4-[[(1R)-2-hydroxy-1-methylethyl]Jamino]-7(8 H)-

35 pteridinone sodium salt
2-[(2,3-difluorobenzyl)thio]-4-(ethylamino)-7(8 H)-pteridinone
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25 2-[(2,3-difluorobenzyl)thio]-4-[(3-hydroxy-2,2-dimethylpropyl)amino]-7(8H)-
pteridinone(1R,2R)-2-[(2,3-difluorobenzyl)thio]-4- {[2-hydroxy-1-
(hydroxymethyl)propyl]amino}-7(8H)-pteridinone
4-[bis(2-hydroxyethyl)amino]-2-[(2,3-difluorobenzyl)thio]-7(8H)-pteridinone
2-[(2,3-difluorobenzyl)thio]-4-{[2-(2-hydroxyethoxy)ethyl]amino}-7(8H)-pteridinone
30 2-[(2,3-difluorobenzyl)thio]-4-[(2,2-dimethoxyethyl)amino]-7(8H)-pteridinone
4-{[2~(diethylamino)ethyl]amino}-2-[(2,3-difluorobenzyl)thio]-7(8H)-pteridinone
(S)-2-[(2,3-difluorobenzyl)thio]-4- {[ 1-(hydroxymethyl)-2,2-dimethylpropylJamino} -
7(8H)-pteridinone
(R)-2-[(2,3-difluorobenzyl)thio]-4- {[ 1-(hydroxymethyl)-3-methylbutyljamino}-7(8H)-
35 pteridinone
2-[(2,3-difluorobenzyl)thio]-4-[(6-hydroxyhexyl)amino]-7(8H)-pteridinone
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30

2-[(2,3-difluorobenzyl)thio]-4-[(2,2-di met hoxyethyl)am no]-7(8H)-pteridinon
e 4- { [dddieeteyl am no)ethyl] amino } -2- [(2,3 PCT/SE01/00374

-di fl uor obenzyl )t hio]-7(8H)-pteridinone

(S)-2-[(2,3-di fluorobenzyl)thio]-4- {

- (hydroxynet hyl ) -2, 2-di net hyl propyl] amno 7(8H)-pteridinone

(R -2-1(2, 3-di fluorobenzyl)thio]-4- { [

1- (hydroxynet hyl )-3-net hyl butyl Jam no }-7(8H)- 35 pteridinone

21 (05 B R sherogT i bio] A1 (EoR iy pok T meiiBTom B CPr &6 none WO
01/ 62758 ReXb4ipbl/ 00374 63 2-[(2, 3-difluorobenzyl)thio]-4- {

[ 3- (di net hyl am no) - - diJret hyl propyl 1 am no} -7(8H)- pteridinone_(S)-ethyl
ST C S AR ER (ot o SVt S LA b SRS
hydr oxyprippkaioatspabostad their pharmaceutically acceptable salts and
sol vates. 10, .A process. for _the preparatio f a conpound of fornula (1) as
def i ned iquctpngﬁafmac uﬁlgﬁﬁ%%cncﬁl?ﬁa@ggfgﬁs(%d Stopvélg%shent of a conmpound of formula
(IrtA): 10L/1 S--NONN/ SRLH(IIA where R is as defined in
formula ( .l t : i,vat i i o ing group
with an ain(‘?',n‘g pﬁi@i%)ml%r&%ﬁ%h ec{ﬂraecg%{ﬁéﬁ%& 0 Og&@(ﬁggaj ngﬁg?&fnoc(r?ﬁnu g (1rB):
L N N O whigh somprises:

(a) treatment of a compound of formula (IIA):

L
L0
A LA

where R' is as defined in formula (I) or is a protected derivative thereof and L is a leaving

s—R’

(1IA)

group with an amine HNR’R?, or

(b) treatment of a compound of formula (IIB):

L
0 H N/)\S—R1

(1IB)

20  where R! is as defined in formula (I) or is a protected derivative thereof and L is a leaving
group with an amine HNR’R®, or

(c) treatment of a compound of formula (IIC):



H(lIB) 20 where R is as defined in formula (lI) or is a protected
derivative thereof and L is a leaving group wth an am ne HNR2R3, or (c)
t r eat ment wef oig2e8npound of fornula (11 C): WO 01/ 62758 PCT/peakEoP0ésr4 64

NR2R3N---"~N NS ONHOO (IIC) where R, R2 and R3 are as defined
in formula (1) or are protected derivat6i ves thereof with a thiol R SH, or
5 (d) treatnent of a conpound of forrrulé1 (rp: L" N--- N )~ NS ON

H(lIID) where RR is as defined in formula (1) or is a protected derivative
thereof and L' is a leaving 10 group vvitp an am ne HNR2R3, and optionally
t hereafter process (a), (b), (c) or (dNRMd in any order: renoving any
protecting groups formng a pharmaceutjically acceptable salt. 15 11. An
i nt ernedi ate conpound of formul A (1rB) or (I11C or (11D as
defined in claim10. 12. A phgfmc ticaN conposition conprising a
conmpound of forrmula (I), or a 1

= _R

O N
72N\
H O O

(1IC)

where R, R? and R are as defined in formula (I) or are protected derivatives thereof with
a thiol R'SH, or
s (d) treatment of a compound of formula (IID):

Ll
1;;[iifq | P
s R1
0~ N ru’//L\‘ss’/
H
(IID)

where R' is as defined in formula () or is a protected derivative thereof and L’ is a leaving
10 group with an amine HNR’R?, and optionally thereafter process (a), (b), (c) or (d) and in

any order:

e removing any protecting groups

e forming a pharmaceutically acceptable salt.

15 11. An intermediate compound of formula (IIA) or (IIB) or (IIC) or (IID) as defined in

claim 10.

12. A pharmaceutical composition comprising a compound of formula (I), or a
pharmaceutically acceptable salt or solvate thereof, as claimed in any one of claims 1 to 9

20  in association with a pharmaceutically acceptable adjuvant, diluent or carrier.

13. A process for the preparation of a pharmaceutical composition as claimed in claim 12
which comprises mixing a compound of formula (I), or a pharmaceutically acceptable salt
or solvate thereof, as claimed in any one of claims 1 to 9 with a pharmaceutically

25 acceptable adjuvant, diluent or carrier.



pharmaceutically acceptable salt or solvate thereof, as clained in any one
of clains 1 to 9 20 in association with a pharmaceutically acceptable

adj uvant , w@ d1uetds or carrier. 13. A process for the preparpit<sHn0éz7a

phar maceuti cal conposition as clainmed in claim12 which conprises mxing a
compound of formula (1), or a pharnmaceysi cally acceptable salt or solvate
thereof, as clainmed in any one of clains 1 to 9 with a pharnaceutically 25
accept abl e adjuvant, diluent or carrier. WO 01/62758 PCT/ SEO1/ 00374 65 14.
A conpound of fornula (I), or_a pharmaceutically-acceptable salt or solvate
t her eof , l4sAchmpree ¢ifornyladheororf pharmpertigalbyoageptable galboy soltaeibgmpl, 15.
Use of a goqpasnch oy &R sfbiams o 936r GseRhdmRReuUt i cal |y acceptable salt or
solvate 5 thereof, ds clainmed - in any one of claims 1 to 9 in the

manuf acture of a medi canent for use in therapy. 16. A nethod of treating a
chenoki ne] sreviasfecotiponad of Mimnki (), bhe pedrenokititellPhdvdptable salobesdlvateor e

i ses 1 nisteri to at.i ent i0

chenoki ne,recept ors ich conpr

Cher apbut Teirys arraed A 78 The=ER LR b8 bRy ofh ABlFfRen for e
phar maceuin thedapy. acceptabl e salt or solvate thereof, as clainmed in any one
of claimse 1 to 9. 17. A nethod according to claim116 in which the chenokine
receptor belongs to the CXC chenokine receptor subfamly. 15 18. A nethod
accor di ngl&.oAchethed afgresting 7 chemelfine medisted diseaerivhereindbe phegroking hinds tEXCR2
recept or . odedorAndrech@tol@he FcRbisN@haR doffphiaéimIah¥ieRhs @S fatidht & pati ent
suffering from .o[ al; ri sk of, f20 sai d gl gfase (\ﬁ:l ch org§r| ses,

adni ni'st efiergettisally stfpcitvesmougt offerompaing ohrqrpuly (h of 7 pRAMRAgIHGE L
conmpound gdceptablevhiaoe dolvat@theseofiyacimmed in @sl dn¢ ofcképt &ld 2 salt or sol vate
thereof, as claimed in any one of clains 1 to 9. 20. A nethod according to
claim 19, wherein the disease is psoriasis, a disease in which 25

angi ogened.sAinsetbakasepulingitowlaim ItaingyductOkerhempleing kiceptor eslengs to dre CXPD.  21.

A method aceitlengcdsforGhBfamiy® wherein the disease is psoriasis.
15
18. A method according to claim 16 or 17 in which the chemokine receptor is the CXCR2

receptor.

19 A method of treating an inflammatory disease in a patient suffering from, or at risk of,
20  said disease, which comprises administering to the patient a therapeutically effective
amount of a compound of formula (I), or a pharmaceutically acceptable salt or solvate

thereof, as claimed in any one of claims 1 to 9.

20. A method according to claim 19, wherein the disease is psoriasis, a disease in which

25 angiogenesis is associated with raised CXCR2 chemokine levels, or COPD.

21. A method according to claim 19, wherein the disease is psoriasis.



