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NOVEL PROCESS AND FORMULATI ONS FI ELD OF THE | NVENTI ON
The present invention relates to a novel process,

wo awbes9sbor nul at i ons, pol ynor phic forns, and tBCHUS2006/060898

sust ai ned-rel ease tabl et conposition for oral delivery
of pyrido[2,3-"pyrimdin- 7-one derivatives,
exenplified by a water sol uble salt of

8- (2, 6-difluorophenyl)-4-(4-

fl uor o- 2-rnet hyl phenyl ) - 2-{[ 2- hydr oxy-| - (hydr oxynet hyl
) - et hyl ] am no} pNOVEE[PRGCESE |A0YDi FORMUTZABHINENC.
BACKGROUND OF THE | NVENTI ON Many acti ve pharnaceuti cal
agents, including drugs and prodrugs, have been

FIELDUOF EHESBNVENTIPNIel i ver abl e dosage forns
provi di ng sustai ned rel ease (otherw se known as sl ow
rel ease, extended release or nodified rel ease) of such

Tm 9f&q§nmeéntﬂmﬁeramdo Qfnokvkinro&dsk! etﬁbllet/ﬁ)rﬁﬂld@ﬁhm PolRA&Phic forms,
adni njstration. A wel]-known sgtem or

a?@i%i?l%ﬁtal “Rare bl germepiien iton el ediverak pyrdol2,3-dlpyrimidin-

7Qﬁfémeh$hﬂ\gssaeﬁéh§ﬁlﬁ%| Byl £whRk YaIBbleWiR b@%ttztél&f%}dp%@nyn 4-(4-
agent i s dispersed; the active agent is rel eased

&0&21%1156@?1}3’%21{ﬁz‘hﬁér%ﬁsh“@dﬁm%qthﬁé) ethwbﬂenmm}@mndo[z 3-

vl @2nQncer 0si on of the matrix.
d@ust al ned@?QI engse dosage fornms conprising such a

rrat rix syst em are conveniently prepared as conpressed

ﬁq\g,ﬁd ﬁﬁﬁw" matri x tablets". Drugs
prﬁ%rugs having relatively low solubility in
vvater present challenges to the fornmulator wishing to

l\'ga{:ngrv icg_se ghmtc@ﬁt{]c%ij ééeedtg %Ec‘?uéiﬁg %g?gsfa%[l 'Brodrugs %%@8&% formulated
a@lbfalllismieﬁphahlyzl dosdge #riink porvidiBg westiipkdhedensk Y otBefiRe kiywrn as slow
th h
A I e —_——
effacttvree:atpnfnnﬁ oate paBy dxdmﬁmmemil Atx@dll-din&@ﬁ%?ﬁemﬁfoﬂﬁmumlatmg such
€s|. S

cover 1 hi uses a ds .of s
S Kt e  PREEE RomP e SRy ot B g B BEre the active
agﬁfﬁdﬁ@ér@ﬂ% adtive %geﬂtxs Edlﬂisecﬂ_r’blbéﬂ aSISEﬁ‘ﬂ)dNSﬂ'fbﬁé ViR gastrointestinal
02/ 059083 fz ubl i shed ust 1, 2002 |nc udi n
rRglgPoRFlissp{yligd oF efosiqp e Puttaiog é%lF?%e ogage forrgs

cbMPrigap Ysci4 matrix system are convemently prepared as compressed tablets,

described herein as "matrix tablets".

Drugs and prodrugs having relatively low solubility in water, present challenges to the
formulator wishing to provide a sustained-release dosage form. The compound 8-(2,6-
difluorophenyl)-4-(4-fluoro-2-methylphenyl)-2- {[2-hydroxy-1-(hydroxymethyl)-
cthyl]amino }pyrido[2,3-d]pyrimidin-7(8 H)-onc is a p38 kinasc inhibitor uscful in
treatment of p38 kinase mediated diseases. A genus covering this compound, uses and
methods of synthesis may be found in International Application Number:
PCT/US01/50493, International Published Number WO 02/059083 A2 published on
August 1, 2002, including page 13, lines 31 to 36 which lists specific salts of the genus of

Formula (I), whose entire disclosure is incorporated by reference herein.
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Formula (1), whose entire disclosure is incorporated
by reference herein. A twice daily dosing reginen for
WO povetsEbe- r el ease PCT/US2006/060898
8-(2,6-difluorophenyl)-4-(4-fluoro-2-
met hyl phenyl ) - 2- {[ 2- hydr oxy- | - (hydr oxynet hyl ) et hyl ] am
no} pyrido[2,3-J]pyrimdin- 7(8H)-one tablets is
currently in devel opnent, but patient conpliance would
be much inproved if a once-daily reginen were
A poksidalie doding ngemda ifbyintreglineAclaasy @L(be d@ﬁ@&ﬁpﬁéﬂy]/) 4- (4 fluoro-2-

LT T T A N ST T

7(BHPLab k1 dt81y dureh 8 ki Sy eBdinddt Sut %aﬁeml‘é@m;ﬁxaﬁggw&&% be much

dISC|O I ng a sustal ned- rel ease tabl et conprising a
gg Qp?quw)yregg{lm,g(egg@qﬁ le. A once-daily regimen would be
Rially Ssediihy dhRmein, 1382 Babnd Eid 5-1j]-qui
(Ngo ?ﬁi f- I—I)-onc1 ) - -abuteneglggfg&?@ﬁ&%é
(sunanlrole mal eate) in a matrix conprising

ARYRERXNPHORY léiﬂg‘gtg ¥hé @ﬁé}wdﬂﬁﬁb éﬁP M&%g bR AL &#}utalélets are U.S. Pat.

Starches di’s e sult herein inc
Ny el 319 disdesing a&n@wnewlsz@@zmmmmgc pomewmceutically active

ag%&ﬁr; g@ag %dd1f1§cllr? Fmt:tﬂgl@'ﬂé )iéﬁg %m?cfiazo e-tijg-iggl.?ng)gip’—ﬂ[ 11@1)-onc (Z)-2-

maceut 1 c acc erivat
buteneHigdie(d : ll")t{swnamt«zibh‘@i@tef)dn armhan&atompnhun@Pl\/C as wel |

for
N R L
thgrestiatindd pragehéisezctiataredt. conpositi on of a
wat er - sol ubl e salt of
8- (2, 6-di fluorophenyl)-4-(4-fluoro-2- nethyl phenyl)-2-
Us [ZQG47(9 2609P-discloses sustained release formulatmns of lamotrigine, or a

ph_? gﬁ%ﬂ/te %/pt%gltesd)ép%/% eé&%%%% hgi&glnil %Irtai.h%tg ifcl;]ﬁnulated with

HR, B Sictlak iotier niddifisd Rl&ee &inRidjtRek. of the present
invention to provide for inproved synthesis of key
internmedi ates in the processes of nmaking

Tt B-ahotheddbf {H&fr@s@ﬂﬁﬁﬁ%ﬂﬁcﬂf Mréf&ﬂéQB r@w de a sustained-release tablet
met hy! phenyl ﬁ hydr oxy (g oxynet hyl )ethyl ] a
COBPBP BB F oS TATYF PO o 2 b yoronbemse ke 1

mERIFRESIIRD- {rﬂgﬁ?aﬂﬁgrqn (hyéw%%@(hﬁed{ﬁ?d h§§ M%MBTQ@J AP$rimidin-

enbodi ment of the invention provid
7(%);%%@@9%8. witpble dppensietdadls arel eaimlnwtraMn an orally
deliverabl e tabl et conprising a water-sol uble salt of
4&2 6- di f nor ophenyl ) - 4-
It 84190 anortiect ofierigregsing inplention {q profiderfoximproyéd) shtbepisatitkey
intéth&disl lrﬁ'ﬂ'e%?c}%gés%?%kﬁg 8-(2,6-difluorophenyl)-4-(4-fluoro-2-

methylphenyl)-2- {[2-hydroxy-1-(hydroxymethyl)ethyljamino }pyrido[2,3-d]pyrimidin-

7(8H)-onc, suitablc for commercial development.
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(]pyrimdin-7(8i )-one, in particular the tosylate

salt. One enbodi nent of the invention provides for a
w@ba@risisenut i cal conposition in a formof an orBLT/YS2006/060898

deliverable nodified rel ease tablet conprising a

wat er -sol ubl e salt of 8-(2,6- difluorophenyl)-4-(4-fl

uor o- 2- net hyl phenyl ) -2- {[ 2-hydroxy- 1- (hydroxy

pi et hyl ) et hyl ] am no} pyrido[ 2, 3-6r] pyrirnidin-7(8

)-one. In one enbodi nent the water soluble salt is the
SUMYIAR¥ GRITHE INVENTION enbodi ment the tabl et

provi des for day |long therapeutic effect in a manmal

when admi ni stered once daily. Another enbodi ment of

OhBembbyibnt 6f tHeSnPeritfoapiGeiasy fos al hﬁﬁﬁi&éﬁh&dl‘%ﬂm‘pesﬁon in a form of
fo of .an orally deliverable wo& rel ease’t abl et

V.dg}lﬁﬁa%le(t@blet mwa%wemsymle( &altqulﬁo@@é -difluoropheny1)-4-
(ﬁﬂﬁ@%whﬁw&g B4, kflz M&gﬂ (%1 &W%&Wﬁlﬁﬁaﬁu&& kibio2,3-

am no rim
rﬂéﬁi@ﬁeslmpﬁamlaé the @§ylla@t9@ ts aI t ). Anot her
enbodlnent of the invention is a fornmulation of a

wat er sol uble salt of 8-(2,6-
Oun¢ pmbetispine af the-invention providespforrs phetmdnenti¢al composition in a form of

ad Lx%gp?gﬁ@&iﬁﬁlc Jmc(cﬁ g(i Pefcylagg A'Bﬂt)comg)trﬂ%# n%tc?—é&)ﬁhfc salt of 8-(2,6-

pyrim

diffgorapkendpH et - ﬂUMome@m&nyM{[QH@Myel soI ubl e

T M R G . —

wa@msxﬂubhemglt s thattmyla@ baibl Iﬁ aatter efnbodlment the tablet provides for day-
lo?gg 2 gped ic eHREOR hC nXm}naf"v&en fallrlrjlgl{lgterzed onchyI ﬁ) nenyl ) -2-{
hydr oxy- I-(hydroxynenyl) et hyl ] arni no} pyrido[2,3-fl"]p

%ynld %8 ‘L one, .having sufficjent hardness to
A b & FRH PR LR R BHHieal oS pn 10 a form of an
or[aHy ﬁemaraﬂe tnﬁbcﬁﬁéd flleags QblRoMpEking PRS- dEBRidreheal)al-(4-fluoro-
aglgg ggi L ne i s_necessary. Anofher enbodi nent
tpsieheny Dk i2-nyrdrany- iy foxypetydl ety Y ersinod prridolR 3-@pyrimidin-
©n€4-methylbenzenesul fonate (tosylate salt).
d| | uor ophenyl ) -4-(4-fl uoro-2-net hyl phenyl)-2-{[ 2- hydr

oxy- | - (hydr oxynmet hyl ) -
Aﬁ&thyﬂ elrﬁ!%diﬁ]}eﬁb’éﬂtﬁg irfreribh 1Y Forih iidn 668 vératé’ﬁs%l yble salt of 8(2,6-

armaceutica conposli tions conpri si ngt he

to

dlglﬂf’liopﬁ?kylk4ﬁﬂé?"f?ﬁ%@dﬂ?@&1nh§n§dﬁeﬂ?éﬁldeo?@’al {hxe%ommethyl)—
ety 14RRb } pyR b 3. AEHSEmRfin Y-85 A ik

ﬁig, h at i n} a C(gndlglt’] 10N orm sj—e{}ase Snt a?%&?ftcfh ?r( éﬁ%?ableéSIH one
GRW%%%@HQ%PVVWﬂfobwkm@&Haﬂ@dDHﬂa@y@bk|nes produced by

the activity of the p38 kinase.
It is also an object of the invention to provide a modified release composition comprising
a watcr soluble salt of 8-(2,6-difluorophenyl)-4-(4-fluoro-2-mcthylphenyl)-2- {[2-
hydroxy-1-(hydroxymethyl)-ethyl]amino } pyrido[2,3~-dJpyrimidin-7(8H)-one, having
sufficient hardness to withstand a high-speed tableting operation, in particular to resist

erosion during application of a coating layer if one is necessary.

Another embodiment of the present invention is the novel tosylate salt of 8-(2,6-

difluorophenyl)-4-(4-fluoro-2-methylphenyl)-2- {[2-hydroxy-1-(hydroxymethyl)-

ethyllamino}pyrido[2,3-dlpyrimidin-7(8 H)-one; pharmaceutical compositions comprising
3



Anot her enbodi nent of the present invention are the
novel polynorphic Fornms, Forns 1 to 4 of

wW@2q02/080500 f | uor ophenyl ) - 4- (4-f1 uor o- 2- net hyl pheeyU$2086/§60898
[ 2- hydroxy-1- (hydroxymet hyl)ethyl]am no}pyrido[ 2, 3-
]pyriinidin-7(8i )-one, tosylate, pharmaceutica
conpositions conprising these pol ynorphic forns, alone
or in conbination or mxtures thereof, and a
pharmaceutically acceptable carrier or diluent; and

the h@sydlﬁe saIt atde pRarplcyidafifiaccdpeatis cﬂ‘hei‘ bedihasy, aatl ¢he use of the

Sa t Jo%él%a%*lgﬂgg %gggcrl] :Eutfl ng tsga[s&qslt §{ zeaial@g/p% kinase activity or
rn@?ﬁa@éﬂ HesytorinesRdudyd Bshle astiviv &]S’th@fp38 enapd8 ki nase.

Anot her enbodi nent of the present invention are the

novel internediates of Fornmula (11) shown bel ow

5 AWBBIE bﬁb&hﬁi@sﬁt bﬁfiﬁ%&@ﬁf‘ﬁﬂdntﬁﬁi &2€ ttlﬁ-;dn(f\feP lg%ﬁyrﬂﬁﬁ Porms, Forms 1
A Z) N(Ri ) (CR C(2) O CRi
tord RF 83 é(%ﬂ @QPBRE@) Gféﬂ; -floRreRP rqet;uzj@zm(lhz 42 Jrodrary-1-
ISI nadgée%eﬁn%ghe I?Efﬂ’l\i‘lﬂnuﬂo% d%ﬁ g%l] QM{ Hﬂ)ne 't&yldte pharmaceutical

y Sel ect'ed at 'each” occurrence fro
compesigens, conairisirerthegipalymprppic formisod ol eF mmogdmnqgon@r mixtures

o e B T S o e

10  polymaplep domesmifthe iyt sadk far treatotg pomditiemerdiseaspstate medlated

o590 3 e L g BB o s

kabseach occurrence from hydrogen or G _4 al kyI or R4
and R 4 together with the nitrogen to which they are
attached forma heterocyclic ring of 5 to 7 nenbers,
AnBteh efabbdinggait b thal prysenofitvaniicen ae thdolbtdl anedmediates of Formula (IT)
het e olat om sel ected fromNR9; R5 is independently

15 REY8Y¥-at each occurrence from hydrogen, O .4.
al kyI C2-4 al kenyl, C2-4 R,
the rmieties SR5 bei ng SNR4
S(O Rs bei ng SOH;

or NR4R14, excl uding
QQSZRS bei ng SO2H and

nyl

HO,C N
(o} N NAS(O)m-Rg
)
ey

wherein
R1 is independently selected from hydrogen, C(Z)N(R10°)(CR10R20)vRb,
C(Z)0(CR10R20)vRb, N(R10°)C(Z)(CR10R20)vRb,
20 N(R10)C(Z)N(R10°)(CR10R20)vRb, or N(R10°)OC(Z)(CR10R20)vRb;
R1’ is independently selected at each occurrence from hydrogen, halogen, C1-4 alkyl, halo-
substituted-C1-4 alkyl, cyano, nitro, (CR10R20)v’"NRdRJ’, (CR10R20)v’C(O)R12,
SR5, S(O)R5, S(0)2R5, or (CR10R20)v’OR13;
R3 is independently selected at each occurrence from hydrogen, halogen, C1-4alkyl, or
25 halosubstituted C1-4alkyl;
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Ro. and R9' are independently selected at each
occurrence from hydrogen, or G _4 alkyl; R2is

w0 pabefposgsoent | y sel ected at each occurrence froP€T/US2006/060898

hydrogen, Cl-.4 al kyl, hal osubstitutedd - 4 alkyl,

C2-4 al kenyl., C2-4 al kynyl, C3-7cycl oal kyl,
C3_7cycl oal kyl G _4 al kyl, C5 _7cycl oal kenyl
C5_7cycl oal kenyl Gi - 4a|ky| aryl, aryld-4 aIkyI,

het eroaryl, heteroaryl d - 4 aIkyI het erocyclyl, or a
RaetrarRoy ok )elac‘h indlepdridghtiysdlettyd aiacadh obeireinte gaehhpdrogen or C1_4

these noieties, excluding hydrogen, nﬂéébe optionally
sulkvh pUR@@nd Rt 4§0g%thﬁ>r w%lpa &mﬁpg@ toaviigh tpyare atirdhed form a

ocC fro
ol SRR el gt 8RR ey ety coptpins an additiona
aIM&ﬂwhmnﬁaﬂaiatﬁﬁmaﬁkbyl C3-7cycl oal kyl C1-4 al kyl,

C5-. 7, cycl oal kecnyl, C5 7cyc|oalkcny| Cl-4 al kyl, arI

Rér‘fl Pf@fepan%klweleﬁféé@ié mccu%@wr yveroggn.4F ieplalkyl, YChoa alkenyl,

LSRG b AP LS LAY Sty SHH B Mo e

MBYObE DRSNS b¥ingWesiti tuted; R and Rd' are each
|ndependently sel ected at each occurrence from

Rl@wahddg@rare 1@ﬂelélendbkw seléBedatymb abdiytencE€dobckvdrogdk vt C¢_4 alkyl;
4al k nnlet %nd wherei n each of these noieties

Raads eﬂ?}“iﬁ ggfed AbSACBOCHNTTISA ATomy hg%@?’%t@ilt—ééh{%rhalo'

bRy %9@%“ St Bt o MR oS Y ©
r i @g.70§c16alklCH MRIKIE S5 7wu1@d11kerﬂyuq:§9&y&mkérby1@pqaﬁtyn%ry1

an additional heteroatom sel ected from oxyge sul fu
oragRsr1-4 Péqué; h@%?%fgb ﬂilete@}arledl 4kylky1 dzteroayy ho%ﬂ a(bdterocycllel-A,

?L@lgré(r‘}lc 1y gr%)cg%§ C okfycllésgl %}Fﬁcs %/cé\%%% gpffi@?éc%,rmay be

heﬁﬁmmaﬂwkqﬂsﬁhnub al kyl nnlety, whi ch noi eti es,
xclu &ro e be o ion I% substi t yt gﬁ

R e G P QP R B 2 S

Vadu@ﬁtlﬁ{edhl_ﬁ ra]l%bl SCH.5 AkedyDicegs ra]k'ﬂlﬁ\ﬂ TG _4c l)&lﬁ%zf,)hg, !Ecycloalkyl

2, or 4; ‘and is an integer having a va ue of 1,

3 fér 44lky}, ©5- 70:ystoaawnyh t@sgreychmikiongl €1viadikg, afyl,larpiC12] alkyl,
heteroaryl, heteroarylC1-4 alkyl, heterocyclyl, or a heterocyclylC1-4 alkyl moiety, and
wherein each of these moieties, excluding hydrogen, may be optionally substituted;

Rd and Ry’ are each independently selected at each occurrence from hydrogen, C1.-4 alkyl,
C3_gcycloalkyl, C3_gcycloalkyl Cq_4alkyl moiety, and wherein each of these moieties,
excluding hydrogen, may be optionally substituted; or Rq and Rq’ together with the
nitrogen which they are attached form an optionally substituted heterocyclic ring of 5
to 6 members, which ring optionally contains an additional heteroatom selected from

oxygen, sulfur or NR9>;

Ry, is hydrogen, C1_1¢ alkyl, C3_7 cycloalkyl, C3.7 cycloalkyl C1.10 alkyl, aryl,
arylCy.1palkyl, heteroaryl, heteroarylCj .1 alkyl, heterocyclic, or heterocyclylCj.1
alkyl moiety, which moieties, excluding hydrogen, may all be optionally substituted;

Rg is C1-10 alkyl, or aryl;

m is 0 or an integer having a value of 1, or 2;

5
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% I's independently selected at each occurrence from
O or an integer having a value of 1 or 2; Zis

w0 pabefposgsoent | y sel ected from oxygen or sul fur; PEI/OSH06/060898
d R 20 r independently selected at each occurrence
from hydrogen or Cl.4 alkyl; and RRO is independently
sel ected at each occurrence from hydrogen or
C _4al kyl . Anot her enbodi nent of the present invention
is the novel process of naking a conpound of Fornula

s {d 4n) in¥gechating atvalue odfl, 8, Tonpoumdd of Fornmula (1V)

wher.ej n , R nd, t are as descri bed above
tfsoalnlﬁt?gﬁaawﬁ?Y?mﬁwg?g’%,z'ar%r 2 and Rg is a d-10

vas Bk apinteget havinistavatucoidensat i on agent sel ected from
pel.druns, acjd or nmalonic acid, ip an organi c solvent,
vaRdngFReRd St ysaslotes B RarIOSEUBSHARRER 9T FORIRREEDFYLRg & velus of 1 or
Ampt her aspect of the invention is the novel

decar bOéjyI ation of a conpound of Formula (I1) with a

Zyip insicpsniengly sglegtsd drogn oxyseRi B8l to yiel d a conpound

RQ}) ARGy Re (ddebidndcAfy SBIRYRI REERW-0MBERGIJR Forh hi&r C1.4 alkyl;
i(ﬁr%(jlepelnr?genﬁl y iéjeIIl ectséd from hydr cg)gen, C(2) N(RIS, cc))g)e?(():rRl 1-4 elky
gR2q) VRb C(Z) O CRi OR20) vRb, N(Ri0')C(Z) (CRi O0R20)VRb,

NCRi .q; Ri. g )( R2q) VRb, . or .N(,Ri
o] et rbintysiciobs Shar BT RG h ARHFrepm g Cactellr
at each occurrence from hydrogen, hal ogen, Cl-4 al kyl,
hal osubstituted- C -4 al kyl, cyano, nitro, (CRi oR2
A@Pﬂlmmmwf Mﬁpnt Hvepten i thespevel pg(cqu:\ngf making a compound
oBEIREE (195 b SR ARGALY & Bpdund S dridididegendent | y
sel ected at” each occurrence from hydrogen, hal ogen,
G - 4al kyl, or hal osubstityted Cl 4alkyl; R4 and R 4
are each independently se & each occurrence
from hydrogen or Cl.4 alk R4 and R 4 together
with the nitrogen to whjich they are attached forma
heterocyclic ring of B7taQ enbers, which ring
optionally contains an addj tt'anal

HN N S(O)m-Rg

(Ry)t

av)

wherein R, R1’, R3, s and t are as described above for Formula (IT), mis 0, 1 or 2 and Rg
is a C1-10 alkyl or aryl, with a condcnsation agent sclected from meldrums acid or

malonic acid, in an organic solvent, and with a base to yield a compound of Formula (II).

Another aspect of the invention is the novel decarboxylation of a compound of Formula
(1) with a thioacid, or a salt of a thioacid, to yield a compound of Formula (IIT), as shown

below:
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het eroat om sel ected from NR9; R is independently

sel ected at each occurrence from hydrogen, d -4
W@bwylo395@R2- 4 al kenyl, C2-4 al kynyl or NRARL4. BXT/USZN06I0H0898

the noieties SRS being SNR4AR14, S(O R5 being SO2H and

S(OR5 being SOH, RO and R9' are independently

sel ected at each occurrence from hydrogen, or C 4

alkyl; R 2 is independently selected at each

occurrence from hydrogen, d -.4 alkyl,

hal osubstitutedd - 4 al krl,, C2-4 alkenyl, C2 _4

al kynyl, C3_7cycl oal kyl clga kyl G _4 al kyl,

C5_7cycl oal kenyl, C5_7cycl 1S 4al kyl, aryl,

aryld -4 alkyl, heteroaryl, Reteroaryl d -4 al kyl,

heterocyclyl, or a heteg NO -4 al kyl noiety, and

wherei n each of these ietleégwfxcluding hydr ogen,

may be optionally subg A $(d)yarpndependent |y

sel ected at each occurrengce from hydrogen, d _4 al kyl,

hal osubstituted C ip4ya , C2-4 allcenyl, C2-4

al kynyl, C3-7 cycl aPLy _7cycl oal kyl Ci1-4 al kyl,

C5-7 cycl oal kenyl, C5_7cycl oal kenyl C1-@1RI kyl, aryl,
Vé%%&éj_4 al kyl, heteroaryl, heteroaryl d-4 alkyl,

eterocyclyl, or a heterocyclyl d -4 al kyl noiety, and
Rutieimdepersigotly e¢lecthd Somminy drvgens C(EXN R HGRIpBLoyED,

BRI S R G, 75,
GaaRIL S PR 1gRam ey ok aaktyho @) @ripkagl /i,

noi ety erein each of these npieties,
Rexslindtipegdéntliyrsstpeted aregchbeccopenentidinhydedesni halogah, Car4 alkyl, halo-

o S e BB BRI o
ri gy ?(O?RE,OS(@)ERE‘JO&I(@MW%(BR’@RI}%- optionally contains
dditio ecte

an a nal " hct Ctr oat om se from oxygen, sul fur
RagrilNReleperently byldetod eneactioctwralckyftam Ggdrbgey,dategekyC-4alkyl, or

C3_7 cycloalkyl C 1Q alkyl, aryl, aryl G _ioalkyl,

heP&esyhF ‘?dﬁibéwgﬁ-yla__io al kyl , heterocyclic, or

Gind G h&H i Yl L&LY at MMh GBIRINRL % hyd C1-
REERIEY G o G dlatty AL 40 BB TR L KB ydipgep o C1t

Roulky, 63 Rjy @ndl Ry ly togeth¢rlith the nitrogen to which they are attached form a

heterocyclic ring of 5 to 7 members, which ring optionally containg an additional
heteroatom selected from NR9;

R 5 is independently selected at each occurrence from hydrogen, C|-4 alkyl, C2-4 alkenyl,
C2-4 alkynyl or NR4R] 4, excluding the moieties SR5 being SNR4R 14, S(O)2R5 being
SO»H and S(O)R5 being SOH;

Ro9 and Rg- are independently selected at each occurrence from hydrogen, or C1-4 alkyl;

R 17 is independently selected at each occurrence from hydrogen, C1-4 alkyl, halo-
substitutedC1 -4 alkyl, C2-4 alkenyl, C2_4 alkynyl, C3-7cycloalkyl,
C3-7cycloalkylC1-4 alkyl, C5-7cycloalkenyl, Cs_7cycloalkenylCj-galkyl, aryl,
arylC1-4 alkyl, heteroaryl, heteroarylC1-4 alkyl, heterocyclyl, or a heterocyclylCi-4
alkyl moiety, and wherein each of these moieties, excluding hydrogen, may be

optionally substituted;
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mis O or an integer having a value of 1, or 2; s is
an integer having a value of 1, 2, 3 or 4, andt is an

WO paoggsssohavi ng a value of 1, 2, 3 or 4. v i s BCDUSENG/060898

i nteger having a value of 1 or 2; v ' is independently

sel ected at each occurrence fromO or an integer

having a value of 1 or 2; Z is independently sel ected

from oxygen or sulfur; R O and R20 are i ndependently

sel ected at each occurrence from hydrogen or G _4

RaBky indeperdleRtDselectied diegaeh dentrrgnce dtoge hgdrogen, g2 h alkyl, halo-
occurrence fro ydr og or 4al kyl .  Anot her aspect

of ﬁ‘%m{ﬁde%kﬁtawﬂavg% enyd; %%%@3@1%@-5&?910?1#%iq3u7cycloaﬂ<y1
SYOLDesL, €9 TRk AR A 3 {1l hr@Saryic -
des%gibed %grein, by gyc |2%%i%%§%§pgh%%#%gdngﬁb?yKh'4amWL

Farateroary(, INdterasrytiep.q nilbéchdi@peyalylybit f heteegaghs alyialiyl moiety, and
agent selected fromnneldrunms _acid or malonic acid, in
anVBFgHriaEh @b fhrenmoiciicg. suctusling hudresem aydieiontionally substituted,

Rgcumqu@car@&adﬁqmﬂeadédd;) &?ec@&f&t%%&?&dﬁ(@[e%@frp?ﬂ%&r&@éﬁ, C1-4 alkyl,

ecar boxyl ating a conpound of Fornmula (TT) w
t e pacydodlyl, €atgoyeloattyl &£ 1sqdlkylahoiatyt, Aidabierksn each of these moieties,
deriyative, to yield a conpound of Formula (111).

BRPERESSE T Ps oA cTpptiopRANFrisE e o &Rd apdpkiiogether with the

f ar:..di i i . i ..
Pl ghab B iRy O B0 Dlesgcrctcring o
t atblrgmcmb@ﬂﬁi wahugigneptidrellp sduthims ap pddigions! eferphemUsicted from

SH§§g#h“wﬁﬁ9gfﬁ' <711>). Figure Ib provides for a

utton profriles of the fornmulations of Exanples 2

Riyds Ayd@gen)ia Ie_ql?1 diiylldC 3 heycleaikpl, @y chdoskli 04al alkyl, aryl,
apparatus of the USP (USPI1I, Chapter <71 1>). Figure
2 pylvi-veskylohctetoarydi hetotoatyl G n-1oradyil) leterboyclicher heterocyclylCy_1¢

fornul ations of Exanples 2 to 4, acquired using. the )
ba@%tm%lﬁﬁ’a W&?%%fc%ﬁxP@d@&wd&gcqwTlaiﬁ.ﬂ%q @%xp@a@y substituted;

RJE8WS{g Ak ofhgphi cal |y the pK profiles as obtained
%n humans for the fornul ati ons of Exanples 1 to 4. The

i isrtecti st integet baviree & walmglodtl or2;i s a 7. 5ny dose.

8 18 an integer having a value of 1, 2, 3 or 4; and

tis an integer having a value of 1, 2, 3 or 4.

v is 0 or an integer having a value of 1 or 2;

v’ is independently selected at each occurrence from O or an integer having a value of 1 or
2;

Z is independently selected from oxygen or sulfur;

R10 and Ry are independently selected at each occurrence from hydrogen or C_4 alkyl;

and

R10’ is independently selected at each occurrence from hydrogen or C1-4alkyl.

Another aspect of the present invention is a novel one pot, in situ synthesis to make a
compound of Formula (III) as described herein, by cyclization of a compound of Formula
(IV) as described herein with a condensation agent selected from meldrums acid or

malonic acid, in an organic solvent, and with a base to yield a compound of Formula (II)
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Figure 4 provides for the dissolution profiles for the
formul ati ons of Exanples 5 to 6, acquired using the
whamressappar at us of the USP (USP |, chapter <FAT/LI$2006/060898
Figure 5 provides XRPD data for polynorphic Form 1 of
t he 4-net hyl benzenesul phonate (tosylate) salt of
8-(2, 6-di fl uorophenyl)-4-(4-fluoro-2-nethyl phenyl) -
2-{[ 2- hydr oxy-| - (hydr oxymet hyl ) et hyl ] am no} pyri do[ 2, 3-
6[]pyrimdin-7(8 )-one. Figure 6 provides XRPD data
adf dHSc@bﬂdyma%]ﬁInrﬁi tFlE)lli ﬂt&rb’tﬁxyﬂdﬁtﬁlg a compound of Formula (TT) with a thioacid

onat.c osyI te) salt
R At e e A (e
[ 2- hydr oxy-1 -
(hydr oxymet hyl ) et hyl ] am no} pyri do[ 2, 3-cr] pyrimdin-7(8
H) -one. Figure 7 provides XRPD data for pol ynorphic
Bﬁ@Emﬁmthméthmﬂﬁmwm@sohonat e (tosylate)

salt_of
Figugeplsgprgyides, S slivselnfion-ngofiles pf ﬁ@rféf@u]#évmfﬂﬁ?@mw1? 1pas a2.5 and
d{:
w44 byt e NGB A B BRI e vse s
Ho(éf(l%i’t?fo? 138)-ymor phic Form 4 of the
4- et hyl - benzenesul phonate (tosylate) salt of
8-(2, 6-di fl uorophenyl)-4-(4-fl uoro-2-nethyl phenyl)-2-{

Figare Ttyphowidgs for-a dispdirtoynyprefites|of ¢hdiipridiladionnof Eyamplles 2 to 4,

AR, B0 LN BRI SER g 711,

Form 1. Figure 10 prOV|des for a D'fferentlal Scanni ng

FI0T DO SR TR Il B B P e o4

adqharedmgjngmed:fasEﬁralpsp&ahﬁl GSWSP | Tippeyi<gas>f or a
Differential Scanning Calorinetry (DSC) thernogram of
Form 4. Figure 13 provides for an FT-1R spectrum of

Fikorerd demuvstited @tr@hmae@em Bk 60 oBAthedh hufdaBPfor the

fig ure a)) .and 2000-700Cm 1 (bottom

fopmy @Pgns ‘# li%I %bj*) Theigmediaforelzagy fergwlatn igg 7.5mg dose.
FT-1R spectrun1of Forn12 with data presented as
4000- 700, cm_1 g ure Figure 14 (a n

Figpysot pgwisss o1t BfitSBﬂLP 1pR pFofilesoy Gf#f‘efqmu%%l)oyls of Fxupples § to 6,

acRiRYd H88g t&rba@ﬁetFE;;aﬁt@Qﬁﬂﬁé URPQUSPAT Bhadteri-Aih>slat a
presented as 4000

Figure 5 provides XRPD data for polymorphic Form 1 of the 4-methyl-
benzenesulphonate (tosylate) salt of 8-(2,6-difluorophenyl)-4-(4-fluoro-2-methylphenyl)-
2-{[2-hydroxy-1-(hydroxymethyl)ethyl]amino} pyrido[2,3-dpyrimidin-7(8 H)-one.

Figurc 6 provides XRPD data for polymorphic Form 2 of the 4-mcthyl-benzencsulphonate
(tosylate) salt of 8-(2,6-difluorophenyl)-4-(4-fluoro-2-methylphenyl)-2- {[2-hydroxy-1-
(hydroxymethyl)ethyl]amino}pyrido[2,3-dJpyrimidin-7(8 H)-one.

Figure 7 provides XRPD data for polymorphic Form 3 of the 4-methyl-benzenesulphonate
(tosylate) salt of 8-(2,6-difluorophenyl)-4-(4-fluoro-2-methylphenyl)-2-{[2-hydroxy-1-
(hydroxymethyl)ethyl]amino } pyrido[2,3-d]pyrimidin-7(8 H)-one.
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cml (top figure, Figure 15 (a)) and 2000- 700Cm 1

(bottom figure, Figure 15 (b)). Figure 16 provides for
W@R0oF0s9sR spect rum of Form 4, with data presenP@€mUsER06/060898

4000-700 cm 1 (top figure, Figure 16 (a)) and

2000-700Cm 1 (bottom figure, Figure 16 (b)). Figure 17

provides for a Differential Scanning Calorinetry (DSC)

t her nogram of anor phous material of the

4- et hyl - benzenesul phonate (tosylate) salt of 8-(2,6-

Figjufd 81 prayides R PD4tatatfof bolgharghio®obl bRy )mah i Ber¥fdsulphonate

oxy-l. thyl) -
G %ﬁﬂ#ﬁ@@&ﬂ@@e&wﬁw-ﬂ%l?r&r%-nﬁlgﬂthé)ﬂ-@g%-h:gdroxy-1-
(bRerdsiymeBiyTrthyl feking] pyAidal 3/ sigpyriaimnstsmiong a peak of
63.89C, delta H= 3.070 J/gm area = 5.149 mJ; Onset
58. 200C. DETATLEDDESCRI PTI ON OF THE TNVENTTON There is

Figaw Phvidedora DigtehiaGehfhifg tR1RNMAEERASHE §8lmo pan, of Form 1.

conposition in a formof an orally delliverable ta
conprising a water-soluble salt of
Fiufe?l Pprdiidel 860 i ini RS s 2-
[2-ﬁﬁ%roxy-1-(ﬁ?g?%§yﬁéﬁﬁéf?é E%F?%ﬁ?ﬂ§§ﬁ%§ﬁ?§%%%%ﬂgOfF°“n
2'<af]pyrim'din-7(8//)-one, di spersed in a matrix
conprising a hydrophilic polynmer and additiona
pharmaceutically acceptabl e excipients. Suitable
Figateekl mroviges EorphRiffraesial Scaliiys Geleimeaty @ W@ thermogram of Form
3include but are not limted to the tosylatc, the
hydrochl ori de, the hydrobrom dc, and the sul phate. The
tosylatc is preferred for use in the i medi ate rel ease

LI N R ———

4.0f a water-soluble salt of
8-(2, 6-di fl uorophenyl)-4-(4- fluoro-2-nethyl phenyl) - 2-
{[ 2- hydr oxy- 1- (hydr oxynet hyl ) et hyl ] am no} pyri doJ 2, 3-
Figuve] 13yprovidds for 4p&F T-IR spedameoNF &b 1 2A0RE daRGRERKERT as 4000-700

enant i.oner s, pol h rates and sql vat es
crf n0PR SR eriie R 14 B0 BOS pobiY Shfirsy cbibtomn emisn vt ().
and the sul phate salt forns have simlar solubilities

Irandlstabijit : Thg%§¥lphate salt is less stable than
1B Igmeridesfar apdi ik snecerumy ol ermy R wish dafa prerented as 4000-700

e bEigp BHplres Fighe AP @@)?ﬁn& 200@Y60drES o ARk LGAL Pt BA i),

profiles. There is further provided a nethod o
treatnment of a subject having a condition or

Figure 15 provides for an FT-IR spectrum of Form 3, with data presented as 4000-700
cm™ (top figure, Figure 15 (2)) and 2000-700cm™ (bottom figure, Figure 15 (b)).

Figure 16 provides for an FT-IR spectrum of Form 4, with data presented as 4000-700
cm™ (top figurc, Figurc 16 (2)) and 2000-700cm™ (bottom figurc, Figurc 16 (b)).

Figure 17 provides for a Differential Scanning Calorimetry (DSC) thermogram of
amorphous material of the 4-methyl-benzenesulphonate (tosylate) salt of 8-(2,6-
difluorophenyl)-4-(4-fluoro-2-methylphenyl)-2- {[2-hydroxy-1 -(hydroxymethyl)-

ethyl]amino }pyrido[2,3-dJpyrimidin-7(8 H)-one; using Perkin Elmer Thermal Analysis,
demonstrating a peak of 63.89°C, delta H= 3.070 J/gm; area = 5.149 mJ; Onset 58.20°C.
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di sorder for which a p38 kinase inhibitor is
i ndi cated, the nethod conprising orally adm nistering
w0 o0ovios958ubj ect a sust ai ned-rel ease phar naceut PCHIUS2006/060898
conposition in a formof a tablet conprising a
wat er - sol ubl e salt of
8-(2, 6-difiuorophenyl)-4-(4-fluoro-2-
nct hyl phenyl ) - 2-{[ 2- hydr oxy- | - (hydr oxyntt hyl ) ct hyl ] ami
no}pyrido[2,3- r ] pyrimdin- 7(8i7)-one dispersed in
DETHFELEDDESGRIPTION GF o mphENTTONol yner and
T eg%.lb%l 9 ngl‘ Oprli]eaC{ e{rsau(:stealilrtlcaldgfaelleage Sl(x:acrgiatcgl?ticgl gc;(ngfl)cg)sllgcl;}} 1?1 a f:glgr?l of an

oraﬂﬁ ae@ve@lamb wﬂaw@ﬁrpyishrgﬂa Wkef bolQbR-sattBE sl RBgRtdphenyl)-4-(4-

oXxYy -

MGG SRR Dt W7 et o Yy drasyRedyDptyllemino) pyridof23-
d]Eyﬁhﬁdhﬂfngdﬁ-ohe Qﬁ%)erieﬁ%)( la%aﬁnk Sompekink of BfdrdiifiLic polymer and
freatnent, including prophylaxis, of a condition
additioned Bharpeeentically acesptale pIsPiRMaase activity or

medi ated by cytoki nes produced by the activity of the

p38 ki nase. The conpound

Slataplze waf@r~sq>lubledﬁﬁérnweythalty@qcbmbmgkmhgde;me axe| ot fimited to the

to§ lgfchﬁhgr I}’or]cllllf)(’gciwr?{ Qﬁ/ t ooy eHH {lk%qg)'ﬁg}cp ﬁ&lcqg:gy%ﬁt’é 1s prcferred

pyri ni a te can be use
forasaifnabe inmeditarchmdt (Riend nicminﬁetduelq@s@ (YIRD dotage fomns as
[ c treatnent of any di sease state in a hunman,
dggﬁﬁéﬁga%%%annal whi ch i s exacerbated or caused by
excessi ve or unregulated cyt oki ne production by such

I T AT NI T A
ﬂlrF\l)Rd+bmeﬂhy¢b®ﬁﬁBéB { [2Ateyrduebey- p{hydr&kymeﬁ&?bmyt] bﬁmno}gyndo[Z ,3-

Ci.t ¢ 0 traumatic arthritis, rube
RTEE .S’@’g T3\ ggfggﬂ%@‘?fﬁf%g ra??ﬁ%%}ﬁmea?%ﬁﬂmfﬁmlwgorphsﬁlydrates
andzelwmedsahelespondyl itis, osteoarthritis, gouty

arthritis and other arthritic condition, sepsi s,
septic shock, endotoxem a, endotoxic shock, gram

Tﬁbﬁgairlhféehﬁcﬁbmlﬁﬂdé Mdfotriratde, ﬁafmm%@ﬁﬁ)haﬁ‘eesraﬁ%ﬁhs have similar
ﬂgﬁkrla meni.ngitis, jschenic and henorrhagic stroke,

Bsreadritatikys deheivalabaicpliry losugiphigdhangiother salt forms. The

hyldStbAddeOind b $5yRIS sAUREP&FRo hitW REY CorRblidMRRB Y rmal profiles.
i nfl ammat ory di sease, chronic obstructive pul nonary

di sease, chronic heart failure, silicosis, pulnonary
THRAE %%ﬁﬁé@probﬂ%& arrﬁ‘étH&PBf L HlesE subfett BORAE A%t bidition or

rest enosi s, cardi ac and braln an repe S1 0N
dijongle fpr whishyer3s kisasrighibitpais lad@atedoﬁhe megthocheemaprisg orally

adﬁﬁﬂﬁ% h8kid 8 &%@&%mﬁé‘c{ B8L%e g?lgl?ﬂ f5ka ’camgBmFon in a form of a
['omerulonephritis ronic ren ure,

tallpaepapprising a Water—soluble salt of 8-(2,6- d1ﬂuoropheny1) 4-(4- fluoro-2-

mcthylphenyl)-2- {[2-hydroxy-1-(hydroxymecthyl)cthyl]amino } pyrido[2,3-d] pyrimidin-

7(8H)-one dispersed in a matrix comprising a hydrophilic polymer and additional

pharmaceutically acceptable excipients.

The compound 8-(2,6-difluorophenyl)-4-(4-fluoro-2-methylphenyl)-2- {[2-hydroxy-1-
(hydroxymethyl)ethyl]amino } pyrido[2,3-d] pyrimidin-7(8 H)-one, tosylate is useful for
the treatment, including prophylaxis, of a condition or disease state mediated by p38
kinase activity or mediated by cytokines produced by the activity of the p38 kinase.
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reti nopathy, macul ar degeneration, graft vs. host
reaction, allograft rejection, inflammatory bowel

waelzaeasespo Crohn' s di sease, ulcerative colitis,PCT/US2006/060898

irritable bowel syndrome, neurodegenerative di sease,
nmuscl e degeneration, diabetic retinopathy, A zheiner's
di sease, Parkinson's disease, Huntington's disease,
anyotrophic | ateral sclerosis, epilepsy, multiple

scl erosi s, macul ar degeneration, tunor growth and

met astasi s, angi ogeni c di sease, influenza induced

t t d tit
T R TP R D SGTe- S R Dpsensar e ghdrony-1-
I@ﬂfbxyﬁfe&hﬂ)e&hﬁ] anBBY EYirRlb[4,3-4 b%ﬁﬂﬁm(sﬁgt%ﬁé 1t86)1ate can be used in

gratt vs, host reaction rejections,

stro
the 9’%‘%’%‘%}0@1@&5 Ransdicarpet fienthe PEbyiRgHe 9 tlwrimw@e tregfmegt of any
di®sk RAEYa mEAST 8X bihes RRAREAT ‘X/h{c(ﬁ i€ gye}é'e%técfwﬁqed by excessive or

defici ency syndrone (AIDS), mmlaria, |epros
umﬁg@éieﬂ@uékm mpfiwt@n byesush mwlasla‘%cellwlm asllmeae@lmlted to

mSROEHN drldistmaGpHieRs ar ticul ar i nfl ammtory
condi tions, for ‘ex nple her ni at ed/ rupt ur ed/ pr ol apsed
|ntervertebral dISk syndrone, bursitis, tendonitis,
0 nd ot her
SUERPSYSBAK Ao RO TAALE (UL R AR e oo
sysgraiha cant tltaeglatm aﬁhrmSqulklI@tMml acsite symwt;sarmumﬁfmd arthritis,

I S 3y d.-Wth i na
o el O R by B TR oW agnaiion, sepsis,
septic Islmhkn gndteastiacanioerxic smjokngnaﬁ”fwtwé B8isC xéedho0k syndrome,
<$ atlc cancer ors ave 0 been fo

mala’é‘?iﬁ‘eﬁuﬁg‘@ﬁr’éﬁ?eém& F&% %18|~°r ?fé‘eHWtfauma/ qused head
1n3m'§{m;tkﬁm ladtie respiatge ﬂis&emy@afteﬂé cBf iy plilnQisSryoiaHh@imatory

neovasul ari N uch as. di abetic. reti at hy . and
ISt A HE a@%&r BYF BHEm RS RisEtsPortenig e andelinn iapsss, pulmonary
saRE6BsiE Do EEDSHtitd dikeasEls 8fbsil RAstchBEia! dabdla®find brain and renal

culatyre are tunmor gro and netasta3|s
rea‘?rﬁ%ﬁl%’é‘ﬂ‘éfﬂo%‘?%es%%he@‘étrfﬁ%ﬁ% PRy ErieTiabhimass waging (CABG)

subs & e b slis ?ﬁﬁ@&um@wﬁ% &%Hrmieﬁalckaﬁﬁ&hallabétés d%léh@

or chronic inflammtory di Sease states such as
refipppaiRtERasHiAr deanCT Bipth Brficed hoy resrtionoxiagra reJecnon

mﬂﬂﬁﬁxﬁﬁﬁ@tb%%él BRYRle, BistRRBseasd, th&rﬁn%' gﬁﬁ Grritable bowel syndrome,

ulcerative colitis, irritable rone,

ne&f?@g%ﬁ%v%@ﬁ%ase,ﬁeum@mmrasan,rmawmnm@mﬂm Aladteiver’s
dﬁ&hlsm%ﬂsdﬂ §§§§&e(ﬁgﬁ@gtor§§ bR, %?5&'&1)111& REQSH st1er0d epilepsy,

mul ti pl e
multiple sclerosis, macular degeneration, tumor growth and metastasis, angiogenic

disease, influenza induced pneumonia, eczema, contact dermatitis, psoriasis, sunburn,
conjunctivitis, allergic rhinitis, allergic conjunctivitis, psychiatric disorders, aneurism,
stroke, graft vs. host rcaction, allograft rojections, systemic cachexia, cachexia sccondary
to infection or malignancy, cachexia secondary to aquired immune deficiency syndrome
(AIDS), malaria, leprosy, infectious arthritis, leishmaniasis, Lyme disease, spondylitis,
and non articular inflammatory conditions, for example, herniated/ruptured/prolapsed
intervertebral disk syndrome, bursitis, tendonitis, tenosynovitis, fibromyalgic syndrome
and other inflammatory conditions associated with ligamentous sprain and regional

musculoskeletal strain, pain, for example that associated with inflanmation and/or

12
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Accordingly, the present invention provides a nethod
of treating a CSBP ki nase nedi ated di sease in a manal
WO pooiesesod her eof , preferably a human, which coP@F/USE86/060898
adm nistering to said marmal, an effective anmnount of
8- (2, 6-difluorophenyl)-4-(4-fluoro-2-nethyl phenyl) -
2-{[ 2- hydr oxy-1 - (hydroxymnet hyl ) et hyl ] am no} pyri do[ 2, 3-
GI|l pyrimdin-7(8 )-one, tosylate. In order to use
8- (2, 6-di fluorophenyl)-4-(4-fluoro-2-nethyl phenyl)-2-{
tfa@rfay hranbedis, angiogenesis, and cancer including breast cancer, colon cancer, lung
hydr ox Ayl ) et hyl ] am no} pyrido[ 2, 3-rf]
Cé@%?ﬁf %ﬁggféﬁ§q%he, tosylate in therapy, it wll
normal |y be fornmulated into a pharmaceutica

asi.tion in accordan i th st.andard pharnmaceutica

PaR TPt Bie B REBH B o PR uFRGPETING Bop e argsch g on
IHpPESTRIREUN G S ent SRS P GAABEY Sduld ROBvETI LAY, such as
non-toxj c amount of 8-(2,6-difluorophenyl)-4-(4-
dfa[?)ﬁgiz Bqtlzl_oﬁét(hﬁ)?p R af_dgger{efazgop?y &}tggrychromc diseases which have an
eice{swg E)Qiﬁﬂi’f&{b@d/ Jolif&hiyh bAvsoRbRYE LAl dos 'gi%wth and metastasis,
ﬁ%rlnldln-7(8l -one, tosylate and a pharnaceutically
atieEQssieatsise 2pd eeiiaip aghrifie coRditionsa descri ption of
formul ati ons and conpositions may be found in WO

02/ 059083 A2 published on August 1, 2002. A suitable
Peefarach diseasce diclydexbposrtoihatiuiissamdepngronicgnflammatory disease
BORTIBE B GRML. at actipn i i inflammye
b§tiéhces.SF.Z,%?%?#?%g%%B %ﬁ@“f?%?¥ﬁ??Fﬁ%?é¥é?%% ?F%%bowel
d@ﬁysp) Cpohry'sxlipgade.apgeritive colitis, irritable bowel syndrome, atherosclerosis,

; . 3. _ -
SRS AR\ B0 A0 Bt opry, asima ey st
apd mulfige enetbrhy. any of the routes conventionally used

for drug adm nistration, for instance, orally,

topically, parenterally or by inhalation. The tosyl ate
Arveyrdieslpdhe piesteriadentiongoovided 4 mptlodddsRgang 8 KIRBP kinase mediated

repared by ceonbini it.w th standard armaceutical, .. .
A5 A abral B g AR DB R D BP ek St e omimigs administering to
saidmoninal, BRyfabise dsowd o 8i(2jcedifdotdphefly-antl Miskh-2-methylphenyl)-

d S in conpinati ith a kpnown, second . . .

2 AR L ORGP Rt e o Fiss S Geimidiss g-one.
tdsfled.ve m xing, granul ating and conpressing or

di ssolving the ingredients as appropriate to the

desired preparation. It will be appreciated that the
It arder endie G, Grdifbrorafhenib-piaflnaioeHhictial pyergOc2R[2hy doxy-1-
character or. diluent is digtated hy. t mount of . L
SR HE Ty an SRl o rbtins BB Sibfondte e fherepy. it wil

nomdl By taf formulated into a pharmaceutical composition in accordance with standard

pharmaceutical practice. This invention, therefore, also relates to a pharmaceutical
composition comprising an effective, non-toxic amount of 8-(2,6-difluorophenyl)-4-(4-
fluoro-2-methylphenyl)-2-{[2-hydroxy-1-(hydroxymethyl)-ethyl]amino}pyrido[2,3-d]
pyrimidin-7(8 H)-one, tosylate and a pharmaceutically acceptable carrier or diluent. A
description of formulations and compositions may bc found in WO 02/059083 A2
published on August 1, 2002. A suitable pharmaceutical textbook includes Remington’s

Pharmaceutical Sciences.
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adm ni stration and other well-known variables. The
carrier(s) nust be "acceptable” in the sense of being

waeorpasisht e with the ot her ingredients of the PCT/US2006/060898

fornmul ati on and not deleterious to the recipient
thereof. For all nethods of use disclosed herein for
the tosylate salt, the daily oral dosage reginen wll
preferably be fromabout 0.1 to about 30 ng/ kg of

total body wei ght, preferably fronrabout 0.5 ng to
xaramgdrﬂﬁbmmanyrwp(mMremrned@ﬁﬂﬁa memyReeK- 0.1 to

ut 3 t al referably from
%%E%é %?E?X(@dot@ﬂeﬂdarwdtno& @Qrf’“&o@ﬁ@]@te may
cdma@lnl’mﬂy\fald ddmfitiiefe@sdotp} a/nsb@f the e60tEs B chtPor@yWed for drug
‘?dmnrster d.one to f preferably two or three

Lragion) {Pr iRgRNCE PR y=| tﬁﬁléﬁgl’ ingFeiRyatg er e gihatatio (The tosylate
Rk Qfe%ﬁﬁﬁhﬁﬁteb&i ihrmvelhl So3te M%r&&r@(@gy E?Il'rbggrfrglhg with standard

er day, It wll also be recognize one
Phaimnageytiqah sarrigtseceprditegio C@@}&@ﬁﬂqnyl emae@petr T*lge @fmpound may also be
adreiMedH3h &Qz%ﬁﬁgﬁdl%sié%@ it OS¥bALELS t‘htdhe w1 ﬁgect'()nd therapeutically

deternmi ned by the nature and extent o
agye@mgogg@eé'heqq@oqc:@lms may) o birednixing gostnulatmg and compressing or

d@%ﬂﬂgﬁﬁ& ﬁ{g'r&ﬁ%nt@ Bgla urgcrﬁg%ﬂéc{: i Gl cﬁglr@cgéﬂcgg{atmg ﬂggllt;ti; apprcciated

treat ed, and I muns can
thabhedarmh ong |chftre@ﬂthfrﬁbe @hafﬁmeummy agetreabls chatbtiet or diluent is

dﬁ?drt&i HféaﬂﬁouE@Xf ﬁglv%%glgh{ﬁ ‘X/ltgf alth {teafc'ot b grgog%ulinpecé ghe route of

over ran ess 0
adfgml&mtlbntayd otier ewerﬂ hmvmvwblml I".[ihb;carrrer(/saherst B¢ "a0epthble” in the

seQ)g 8§béﬁéc&@1¥§ @l %gjhh tgl | heggﬁgé@%%%gﬁ}e&ngula 1ﬂngﬁfinot deleterious

tociheeecmrbleat&aﬂebf reference herein to solubility in
wat er pertains to the salt, not to the free base form
of 8-(2, 6-difluorophenyl)-4-(4-fluoro-2-nethyl phenyl) -
F@- 41 dethpds oRysel difdiysbddeysir trbyth) &ts]?lﬂt& SR, AR A S0 dbsSge regimen

W‘é?%r]f[‘%r %lglfq%llf?ﬂna %ﬁngﬂ F t%a%gl?%g mﬂég Qf total body weight, preferably from

aione O Iyhp e NFing - Fhe{dady PYAHN-dodage regrm?npe;/brolu'rrn Odll tﬁ a%c(ng 30 mg/kg of

| d
“’%%g wq@%ﬁs%%ﬂ%ﬁﬂe&% %rrlagt?e 1hemgd<en Bhsl dadlyl thpigal dosage
regﬁné‘.’rﬁ&fﬁl g fi‘er@blgl vEbrdth oat mhkb 20 Qn% -Elaﬁnﬁl@{e%d MAb Preferab ly two

Ur,
herein neans suitab or al i nclud

rIBrs TRy riheiagy AphA aiog. dosqEmIckiraeruviIbpereblalbe oM about
0.08M kSt AP ’mé)’ldé Péta@iye U wl als %eg&%%ﬁﬁted hy Vo%% Olfgﬁlll in the art

are adapted prinari for tperora stra
that the optigyal EW@&'F%W@@&CIW dadividuahddseger of the tosylate salt will be

determined by the nature and extent of the condition being treated, the form, route and site
of administration, and the particular patient being treated, and that such optimums can be

dctermined by conventional techniques.

The term "water-soluble" herein means having solubility of at least about 0.5 mg/ml over

the pH range. Unless otherwise specified, "solubility” herein means solubility in water at

20-25 °C at any physiologically acceptable pH, for example at any pH in the range of

about 1 to about 8. In the case of a salt, reference herein to solubility in water pertains to

the salt, not to the free base form of 8-(2,6-difluorophenyl)-4-(4-fluoro-2-methylphenyl)-

2-{[2-hydroxy-1-(hydroxymethyl)ethyl]amino}pyrido[2,3 -dlpyrimidin-7(8 H)-one. The
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broken, wth the aid of water or other drinkable
fluid. A "subject" herein is an aninmal of any species,

wo@e@7esesh y mamral i an, nost preferably human. PCT/US2006/060898

Conditions and disorders in a subject for which a
particular agent is said herein to be "indicated" are
not restricted to conditions and di sorders for which
the agent has been expressly approved by a regul atory
authority, but also include other conditions and
caiinpourdie$-42 kb fimorophdrgil -\ dlubyo-a-métligipbieayl)-L o [Dérydroxy-1-

nabl atment wi th.the agent. > Treatment"”
O b AR B tete Pt s nce PR 5 age bas been found
tecmanteaxdolutdlityl ihasatat dT). Wnsgml dhsgHLer m "treat ment” as
used herein includes the treatnent of established
di sorders and al so i ncludes the prophyl axis thereof
"me k@ E5"drile; EsInicetlle'T Iefitin RSN kHRIHM &8 orMhBR] eroral and intra-
re|n ng tegﬁj"ph%_q%neutlcallg acce table salt"
&"n% suliipepal,er huge Eﬁé YU b8y lgtt’i“tlﬁ st0h theyresent invention are
4&351& Ph@mbriSURR p @roh&l%ﬁuhi%tr@tﬁﬁﬁblee f&fs bV@JIQWqu ROpically whole or
irectly or |nd|rectl t he active compound oOr an

%ﬂewéﬁhélteaad6|0m@tqrr?é drigkable fuiiman. As used
herein, the term "sustained rel ease" or "nodified
rel ease" refers to the gradual but continuous release
Ao\subj egi\icestn éndenipel ploghyotpecies, preferably mammalian, most preferably
’ (g
By EhCoT ) o T Aty oi et Fhfeh s merieuly epassy s horen
tq bm}lpghrcmdt ot Tspyetedricieanditiqustdnd dirorddrs & vorieh the agent has

bé&g(fg(z) sgﬁﬂ ap%%ﬁx;edaorfaﬂ’rﬁ%ﬁfﬁo %{l{h%gl b ?S \Aﬁ%q%oether conditions and

pre ease
disordend }atqvmwor kdrwed by hhgsiomadh banthestlae te tre@iment with the agent.
di si ntegrate/di ssolve/erode. The release will continue

over a period of time and may continue throughout the
"Breatrherithhesin erabracsh ;arbp]eylactﬂw:rémmﬂmﬂéss fthe @adHe Seduiies

a tin rough ,t he coI Sujtably, for a. .
olBhie: ThEf e et g Madites the fSeeiep{ Shpstivtisned
disetdeassn ctmsd/\ﬂemd}ks techrapinaaitis titfrecri@ldss #e dontaxdestuied Wherwise.

is anticipated, with preferably a rel ease of about 20
to 50% and nore suitably about a 25 to 45%rel ease.

VBeihvweed hercatheJero %@r@aé@kﬁaﬁiﬁ a&fepﬁbwgalﬂ eafs @BAvhich upon
%B9brelease is anticipated with preferably a 40 to 70%

TESEAtion Ap EhemsriRIgnt SEey %Bwya%lszf@pef&e eEpsvidipg fdirectly or

iRl w@PNthS 2@k brhiRng or An a8 RARLtaBHLRAAELHB 2Rl RBRM.
100% 1s anticipated, preferably a 65 to 95% rel ease,

and nore preferably a 70 to
As used herein, the term "sustained release” or “modified release” refers to the gradual

but continuous release over any extended period of 8-(2,6-difluorophenyl)-4-(4-fluoro-2-
mcthylphenyl)-2- {[2-hydroxy-1-(hydroxymcthyl)cthyl]Jamino} pyrido[2,3-d]pyrimidin-
7(8H)-one after oral ingestion, over a 24 hour period in a mammal, preferably a human.
The release starts when the formulation reaches the stornach and starts to
disintegrate/dissolve/erode. The release will continue over a period of time and may
continue throughout the small intestine and after the formulation reaches the large

intestine up through the colon.
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90% rel ease. Suitably, for a conposition corresponding
to Exanple 3, an in vivo rel ease between 1 and 2 hours

wo@Rooalosesno 5 t o about 35% i s anticipated, w th PCT/US2006/060898

preferably a rel ease of about 10 to 35% and nore

suitably between 15 to 30% rel ease. Between 2 and 4

hours a rel ease of about 20 to about 65%is

anticipated, with preferably a 25 to 60% rel ease, and

nore preferably a 25 to 55%rel ease. Between 5 and 7
Stiedb, fofla Ezﬁin@aﬁﬁo@f;orﬁ’&@b}hdﬁé td Ex&lﬂglﬁ,’z V(€)1 YR re] ease between 1 and
2 nt ’ CI t ed tg%l gtr g%l%)ﬁ gqltg:égaéYO : gd %8 {;)t étg{?e;a Sl?/' &rrelgase ofr a%out 20 to

5@%”’91%1!1&)&'@&111@9& zﬁﬁﬂ@é‘ QS R 459 fElasp! Eet%eeﬁla ainf 3\416(1@5 a release of
rel ease between 1 and hours of about to about 30%

ahaut 35 tp apeyt/Sel Telfass lwa?raéﬁsi yithy preépréh@ea H t57Q% rdgage, and
ﬁre@ér%@raa@ % % %1@&%6 BEwdd 3 S 2P U BeS WBERE 4f AWt 60 to

hour s rel’'ease of about 25 to 65% rel ease IS
alemtt |1@O‘k§ans agticipptef, preralilzblOp ta 930 telrass snd anerg pecterhly a 70 to
reicRseferably 30 to 50%rel ease. Between 12 and 16
ours, a release of about 70 to about 100%i s
anticipated, preferably 75 to 95%rel ease, and nore

S@%ﬁ%@;ﬁ?? %éﬁ&gogi‘&og Qg{?ré 81?1% t%x%ilcu[nﬁpé % alil%fz V%’O rclcasc between 1 and

orrespon
2 hehisagabbet Wwwerbolt A5 i8 ahMupae@,fWJ&prdferebIMn 13&%@ sf about 10 to

t|c at ed i.th pref rele of 0%
v B PR ER P B PR ES P30 3" 3500 B 2 b4 Byt of
aBodn aons a‘aouteﬂSé’aiiﬁa.nniklpamdu t;vl’rBQ)réfereﬂi)W/a Qé ke &8% rickase, and more

bRt Suaa R0 Hreivts B 2nb R BEnS 57 afon B8 o about

10@)4,r1§ antaclpa&b@,qﬁefefﬂblﬁb ga tto 88%d 1e1ch) Und snoda preferpblyed]0 to 90%

greferably 65 to 95% rel ease, and nore preferably 70
%580% r el ease. Suitably for a comnposition

corresponding to Exanple 6, an in vivo rel ease between

1 and 3 hours of about 0 to 25%i s ant|C|pated Wi th

Spitaitlirion ppoRppEtign serrePonding to @V&mﬂf‘r aBriBpeodpiepsebetween 1 and

3hpheastansit 40 4ue869; iBehiapied, \amldp&fmgrysa @wa@é 8PS & 30%,
of about 15 to 50% el ease is anticipated, wth

msyepetembly areimse of Wbin 3390 Bebveanianth$ Bows afeleats §f aout 25 to
6g‘5 @efe@séé%ﬁ@%pﬁéﬁewﬁﬁ%}é@%ﬁ%l}lﬁ39@5§‘§> rgfé%es an&*mro% ?é?&ably 30 to

about 00% 1 S antlc:lpate aBre er ab y

59‘59,16‘310@45% aE@twean d2 #Bel d 6 oasse o aelegse ol @u@m@r@p@fa%@% is
anticipated, preferably 75 to 95% release, and more preferably 75 to 90% release.

Suitably for a composition corresponding to Example 5, an in vivo release between 1 and
3 hours of about 0 to 30% is anticipated, with preferably a release of 5 to 30%, more
preferably a relcasc of 10 to 25%. Between 4 and 8 hours a relcasc of about 20 to 60%
release is anticipated, with preferably a 25 to 50% release, and more preferably 30 to 45%
release. Between 12 and 16 hours, a release of about 60 to 100% is anticipated,

preferably 65 to 95% release, and more preferably 70 to 90% release.

Suitably for a composition corresponding to Example 6, an in vivo release between 1 and

3 hours of about 0 to 25% is anticipated, with preferably a release of 5 to 20%, more

preferably a release of 10 to 20%. Between 4 and 8 hours a release of about 15 to 50%
16
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When used herein "substantially all" neans nore than
85% preferably nore than 90%. As used herein, the
wo eoomossoabst anti al |y pure” when used is refer ePCEUBH06/060898
the tosylate salt of
8- (2, 6-di fluorophenyl)-4-(4-fl uoro-2-nethyl phenyl ) - 2-
{[ 2- hydr oxy- 1-
(hydr oxynct hyl ) ct hyl ] am no} pyri do[ 2, 3-c¢/] pyri mdin-7(8
)-onc refers to a product which is greater than about
ke R RicipAtet, wmtﬁryferaiﬂjd B0aBULS deYeabel20d &t @i &fetaBlyda 25% to
roduct which is gr t han about, 95% pur e,
g(oéﬁléfﬁ%ﬂo@etgﬁ%% F‘n$ 2 houtsonel lepsgp bt &1 T0g%h is anticipated,

pRIGHEIN B8 BEOHea9 %nBUhére pHBfefabIERN o OBYS rBlcastuct does

not contain any nore than about 10% 5% 3%r 1%
respectively of any other conpound, or inpurity or any

\m{emf e Rb% mmt&mm mfméﬁ% n&&é WAt €598 3k fdr AP ndd?€ than 90%.
i iy

one eS|re 3, or 4. Admi nistration

A? élgﬁd gergfnf jtlJféQE:IQﬁ) hﬁmﬂd}ﬁlﬁh‘ 6u1fe|" YR e RIBRAREM ke tgb}{ldte salt of
8{(EM16nymhhwl) dt(Hyflioaei2ao ihyinbdaf12-23¢{ [ ydroxs-tH n- 7( 8i

(Izarv e?x%fgl(gﬁ%z‘ctg}g?gnq%g?&ncf i%:}yd]ﬁgﬁlﬁp& ?(%Hi 8115 rcggig & Qf roduct
wihi chgiss gdamﬂrltyart Dot 80%i hes. Rixdemblyt “subsiraa‘adilj' yuzab srtzfmtsdd a product
e in _serum ntr

W?\é(%k 18 gaeaﬁeg gﬁﬁdﬂdd\é%uﬁ 85‘9 epl&'g 1{181'6 rﬁr?f%rd%? ¢ grpeg eéﬁ d1’1 9 97% é)ure and
miost pilcEetalde ubmieeoey pﬁlrtes Thikhs)nshe pyt&tucpd(mSI nﬂ;e contam any more than

B oo P ey RVR S, SR G COPR L O B LYl any other

palyﬁa)rpmd €roh BEthe Wb3ttate AbICIh aGbE widd @ddlireliOc.§ MBorm 1,2, 3, or 4.
conventional instant/imedi ate rel ease (I R) tablet
(90% confidence interval (Cl) for the geonetric | east

AIBMABEH DR - (zrsaﬁﬂﬁ@bp@e@npm(nLﬂfuafda%&hy@m&ﬁga)iza{rn%ydmxy-1-
80-125% conpared to the reference IR product) is
(phrorpamethyloetbyilaramenpyridoiZ Sudiparimistingép @here. or a pharmaceutically

aé&w%hea;amne&ep lodet 4 KHeXpeﬂ%H Qo5apPd 1WhIRE dEAoE:s amgs}aduany to

Administration (FDA) to be bioequivalent to th
ther«m&ea wihetesit i repdily plsorrast by tWither BowRErSHE SEE4D @P@ﬁeéaaﬂons and

e%ﬁlé%ﬁégt-'d@%% chitd ﬁrrﬂﬁi%a{e%otml( d&ﬁn@ PélatE@ |alivé%é Qs‘eﬂts (AE's) and

‘ mt of - 125% el ative to the IR product wt
yetrroride spdpden inHgingim mlssmaliser g conayy e fprie( (o 49 @@mtam
¥ﬂ the reference IR product. Suitably, the
ornmul ations will be fornul ated such that the rel ease
of the active substance

A formulation which achieves an area under the curve (AUC) equivalent to the
conventional instant/immediate release (IR) tablet (90% confidence interval (CI) for the
gcometric lcast squarcs (GLS) mcan ratio should fall within the range 80-125% comparcd
to the reference IR product) is termed "bioequivalent”. A sustained release formulation
would likely not be deemed by the Food and Drug Administration (FDA) to be
bioequivalent to the IR tablets if the points estimate and the associated 90% Confidence
Interval for Cmax do not fall within the limit of 80-125% relative to the IR product with
the AUC remaining within the 80-125% range compared with the reference IR product.
Suitably, the formulations will be formulated such that the release of the active substance
is predominantly in the stomach, small intestine and into the colon.
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Is predomnantly in the stomach, small intestine and
into the colon. A conventional, immed ate rel ease
wo aires9saosage form of 8-(2, 6-difluorophenyl) -BeT/WS2006/060898
fl uor o- 2- et hyl phenyl ) - 2-{[ 2- hydr oxy-| - (hydr oxynet hyl )
et hyl ] ar ni no} pyri do[ 2, 3- <*pyrimdin-7(8H)-one,
tosylate is expected to dissolve 80% w thin 45
m nutes. The dissolution profile was neasured in a
standard di ssol ution assay, for instance
<724>Di ssol uti on Test, paddl e apparatus, (USP I

. . 5
bR ke Bt e U s gy 4
flupra-2 'm@hplpbériyl)ag {1[2)-hyér02y51 @y«imy!ﬁmghmémﬁgdnahoa@yndo[z 3-

AR b B BB RN Bobds . e

disselotiomyrqfile wiad ensasured i b ¥Rnd AddeRssbhtion akth@r Qﬂlﬁﬂance

G Dot et sl e AL +-05

ul,leg@to1&@%fydmchfoefcabidy(5@0nﬂmﬁtd RIenApddDEF 79BIE. The Froﬁleb fora
@6 .but not exceedln 125% of th

e ks ?”r‘ég‘a W&d% dgampte baﬁﬁd%lwrag%ﬂ wfiguseda;  of
8 (2 6- dlfluorophenyl) 4- (4-fl uoro-2-net hyl phenyl)-2-{
2- hydr oxyl - (
&t %}%3}; fﬁﬂ‘fﬂs? fermyatiomivhen sminissred &2 wivp pyayi nvpdida 2% (18 vivo
" MieaQder tRKE GRS (AU@ %ﬁﬁtvlflﬁgﬁ bs e(cfumgit% ﬂu& &f ﬁ'%st&}btmg instant

formul ation, over thé sane osagﬁ peri od
release AR Apbigt fqrén%tmraﬁﬁaéhiiw prejoanlly ag tﬂaﬁﬂﬂoé/o tal tO%:more

pRt&dn aqi)b{l{ HSU X?,pclﬂﬁ 51&5{ d c%e&ﬂ{l%ﬁ@ tﬁat of t{1% c?r)resg{)ﬁdl]n% dosage of a

roxyrne

et hyl pheny éz OXY-
wat%}spﬁble %[02“ Sa24- dqfémphmum U2 orifipamy e ([2-hydroxy-
T e T

C@U@nﬁbmﬁé dlmmb@a‘@erefegser)ﬁbmmﬂmn, svthibe sayldategrtivd ohereby

m%xzfnl% thf;] aéﬂr)]sqrsatl%l ((f;fl VRISE Isolu‘aler?%{t I%§ |8p(ﬁe6n91|ﬂ)uo§)_p{hfgylp1 >§0(|,4 -fluoro-2-

mﬂwlphe@h@&-éﬁ@yhﬁirhw )-(hydroxymethy])-ethyl]ammo}pyndo[2 3-d]pyrimidin-

@ﬁg%/or#g?g] ‘Pg%‘f yug al?igrfefégsef %P 1¥1r a&18§a§éuté‘t?81yt 'i]ilé W%rssgﬁ{ble salt used in

thenmamduacta reteaseloe t}imdﬂahr)eddeleeﬁdmoﬁﬁdlahbﬁﬂ@l &e&bdwit@ salt of 8-(2,6-
bi b d man, vol unt eer
d ugr e Ilﬁ \e/(%t 4112(} Ip%]gl%mytlp%e y )rb h[%—hydroxy—l (hydroxymethyl)—
etByl] 2niodpiide] 2 Bpdppitidid=A(85ouer o- 2- ntt hyl phcnyl ) - 2-
{[ 2- hydr oxy- 1- . . o
(hydr oxyrnet hyl ) et hyl ] arni no} pyrido[ 2, 3-fi T| pyri m di n-

TH¢ BharmaBskiné@SHofill @forBYIdkiR b e pRAGI Ny HELE %ﬁf@%ﬁ&&w

| es taken from patjents accordin
d%l?rggggiﬁ‘n‘gl 3 sipgle dosage b1oaxpa11ab111ty study in humar? volunteers. Plasma

concentrations of 8-(2,6-difluorophenyl)-4-(4-fluoro-2-methylphenyl)-2- {[2-hydroxy-1-

(hydroxymethyl)ethyl]amino} pyrido[2,3-dJpyrimidin-7(8 H)-one, tosylate may then be
readily determined in blood samples taken from patients according to procedures well
known and documented in the art. Similar pharmacokinetic profiles have been

determined for formulations corresponding to Examples 1 to 4 herein, shown in Figure 3.

Similarity factor (f2) is a recognized method for the determination of the similarity
between the dissolution profiles of a reference and a test compound. Similarity factor (£2)
18
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known and docunented in the art. Simlar
phar macoki netic profiles have been determ ned for

wo ooomabEbé ons correspondi ng to Exanples 1 to 4rP¢iEFUS1006/060898

shown in Figure 3. Simlarity factor (f2) is a

recogni zed nethod for the determ nation of the

simlarity between the dissolution profiles of a

reference and a test conpound. Simlarity factor

(f2)is a logarithmc transformati on of the sum of

issq)pgpethnec trensfoffhatiai of thasilmy)ffsqwtred e(tbﬂ)Tlh@siﬂrﬁ)ﬁnW‘lﬁntor (f2) is
e af L | re | denti cal

10 S He AUhlaT RLERE SR iR M ki ipp as the

d$sm1mrty lrycré%ei dFhégimilatissofabee rhaadla@beeh ddmp&plab)appl@ to the

ation of .t bet e

abiofnfiRGh B 0% ssptdl vsivesty Bp aibplblioR RipEtef Cisussamd test
caxﬁpbllit&yaﬁhbﬁi‘e&até o fdifiddadicasd RAERIFRELEE bONDse SH@hblified
Las, those exenplified herein. The f2 simlarity factor
H&¥" been adopted in the SUPAC guidelines and by the
FDA gui dance on dissolution testing of imediate
B‘gl ase dos ge forns (FCPA Guji dance for I ndustry

7Y Topsar A §eot 2daptedimdhe SRRACagwd Snascndybthe FDA

gﬁ}aﬁﬁ’@ﬁ)f@l’é §8§ut1dzxgﬁst11{ B)mcdli‘bltg l1‘§1t:a§%%§aéc%§§@ kF‘IbAQ‘?’uldancc for
Tech. 4, 15-22, 199 simlarity factor

Inglusiry dispplation Restie quwl%tﬁ &ebgpaBolid Perd| Peorege Fglrms FDA,

OPER)] Resuseh es@isthPTalL. 4088 (FDA Gui dance
(for fRndustbry, SUPAC- MR I\/bdlflggéil Relltgeyagg Solid Oral

Dosage Fornms, Scal e-Up and Post approval Changes:

THD mlﬁhfa}ﬁ M@Rﬂfhagtbgéﬂ %erpt&gg bﬁﬁo nthe hFJPA(tJ Lfidelines for

Di ssol utlon Testin |oe ui va
n@d@:ﬁﬁﬁerﬁteaﬁ goed Sa&ﬁtrmnﬁEDAlggﬁ)mcéﬁme IrEMtr@ﬁTdBA@eMR

I I e
%%d;%é‘l % eys(j)(i%’(%eﬁg) %é Igcg—grlhétge{r%g%pbandf%)gﬁ pr?va'l] Fpanges
Chﬁmmm Mbaufpeufringe ppd)Goulizols ol VitddDiztolptén TExtEng and In Vivo
h ny. N.l.S a,su 'n ease

B%‘gﬁ‘go& %nDoog%ﬁl ﬁtaéorﬁg(ﬁtgﬁ%a§ @tglallbﬁlbféeﬁga g %ﬁ A Ghidance for
TrBiUGiﬁy 6n dl)1ﬁd0;hctr(m|§ftﬁsnyl b pf lhfl(nédfalteuﬂél@a&- Satid YD iDRRyde) Fotmls may be

2 oxy-1 -
f yé%lt frethyt ) et FOT By 2/ Jpyrimidin-7(8
H) one which has an in vitro dissolution profile

erat.ed usi t he basket apparatus of the USP (USP
Qa5 '&‘*%fgyelwﬁgrlé R iR o e sPryor eR Gpprisng a water-

qdlﬁblb GMWBEE (28-dafldorbpBeIn-(8 Db 2L@SthY BhBEy1)-2-{[2-hydroxy-1-
(hydroxymethyl)ethyl]amino} pyrido[2,3-d]pyrimidin-7(8 H)-one which has an in vitro

dissolution profile generated using the basket apparatus of the USP (USP I, Chapter
<711>) wherein the similarity factor (f2) is between 50 and 100 when calculated using

onc of the cxamplcs in FIG 2 or FIG 4 as the referencc profile.

The person skilled in the art will appreciate that a therapeutically effective amount to be
determined will depend on the patient's age, size, severity of disease and other
medication.

Suitably, the sustained release formulations are a (un)coated or coated tablet or caplet.
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one of the exanples in FIG 2 or FIG 4 as the reference
profile. The person skilled in the art will appreciate

w0 bav/osesother apeutical ly effective anpunt to bePCT/US2006/060898

determined will depend on the patient's age, size,

severity of disease and other nedication. Suitably,

the sustained release fornulations are a (un)coated or

coated tablet or caplet.One aspect of the invention is

a formul ati on conpri sing

Che(aBpéet o fHeliorapivany b)fedaldtid canprising 8-(2,6-difluorophenyl)-4-(4-fluoro-

Rt R e
T(§BFpnoviea phiarmaphiaicaliy atdeptibld Jerbacieptiabdd, ST 4 wMasy fetarding

e TS S S0 s B ) 4 tuoro2

n&tlﬁﬁpﬁcr@ﬂ)ﬁii{g—ﬁm&yl ) Chﬂfdfcﬂ(yfrldﬂ@]})et%yl]ammo}p ido[2 yrimidin-
net hyl phenyl) - 2- {[ 2- oxy- | - (hydr.oxyrn ?m ethgd?
TRHOhOI Y3 Biyfrpageutica) lwscheﬁ%/a&i% eripRpIg thﬁ@fo rSugablyt

Ebﬂi&ﬁﬁéaﬂlz%béﬁfalﬁ@ aeRyARleh &8 KA MEr Jo118941t, and the water soluble
Sui tably t phar maceutical [y acceptabl e derivative

Sﬁ%éﬂﬁﬁﬁﬂﬁgyatmﬁﬁﬁ?sﬁbluble salt, and the water soluble

salt is preferably a tosylate salt Sui t abl e rel ease

retardi ng excipients include rel ease-retardi ng

Sysrblaeelsasghipierding pxeipicsisanélads telensemetarding poltset which imay be

b%ﬁ%le 8F n@tqﬂ%gﬂélc fih Q’Vﬁﬁqg daﬁe&ﬂ ?({19 IRGN.GRD %t%ﬂ%délﬁ contents;

pol yneric naterla S whic orm a on contac

p@mr@nmafaqeﬂ@ ddgcmﬁunaa ggomyaomtice Wmihtveertﬂmrsathmm‘mhhv,epolymenc
% % clhI 1%?6 ggﬁl sgzﬁéé 1%{;'% gncP Eeemﬁg Eﬁrhé;’tr%tglgt cslnq cgrgtpct:t%s%h water or

aﬁmouls nmmmed pidlsymmilme balgeersy ﬁﬁnnstmda:qmﬂyrhens basecblupon methacryhc

[S SUg it e r ol S .
<O SR B TSR0 bl AR R B
(Eratlb enark) whﬁ:hanay/\bet tised eithaisdlone aewith ThdseicBust ai ned

rel ease formul ations are often referred to in the art,
as "matrix fornul ations" where by the drug is

Thegsusaiiidadlchsd raupobysele oFRinfrtfkrsy 36 ﬁ{ﬂh}gf&?ﬁ%@ﬁﬂ%ﬂﬁk

a_one.whj,ch hydr I n .the enviyonnmenta uids o
ilntihsg pbecy by Fahﬁé'?“g EiBCRO A LRy BT EH R, preforably
a\bln@ vﬂh&{ Hidraies O (RS ireAmeine] RARIS of MeahfkAthl BALY BB & released

é@ may, be sgﬁﬁlable or. not include, inter alia,
MatFE adp diSEHSIom LB et hyl cel | ul ose,

hydr oxypropyl cellul ose, cross-I|inked hydroxypropyl
Release retarding polymers which may be swellable or not include, inter alia, cross-linked
sodium carboxy methylcellulose, hydroxypropyl cellulose, cross-linked hydroxypropyl
cellulose, hydroxyethyl cellulose, high-molecular weight hydroxypropyl methylcellulose,
carboxymcthylamidec, potassium mcthacrylatcdivinylbenzene co-polymer,
polymethylmethacrylate, cross-linked polyvinylpyrrolidone, hydroxyethyl cellulose, or

high-molecular weight polyvinylalcohols etc., and combinations or mixtures thereof.

A release retarding polymer may also be referred to herein as a hydrophilic polymer
which is a polymeric material having a sufficient number and distribution of hydrophilic
substituents such as hydroxy and carboxy groups to impart hydrophilic properties to the
polymer as a whole. Suitable hydrophilic polymers include, without limitation,
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cel l ul ose, hydroxyethyl cellul ose, high-nol ecul ar
wei ght hydr oxypropyl nethyl cell ul ose,
we arbosoppet hyl am dc, potassi um PCT/US2006/060898
nct hacryl at cdi vi nyl bcnzenc co- pol yner,
pol ymet hyl met hacryl ate, cross-1inked
pol yvi nyl pyrrolidone, hydroxyethyl cellul ose, or
hi gh- nol ecul ar wei ght pol yvi nyl al cohols etc., and
conbi nations or mixtures thereof. A release retarding

mediyiegiulaseyhalrsyiepylalceyl@liuldde TBPBIO oARy@omellose), carmellose
S a p0| neric materi a

hydr ophi.l i.c I r..which I
(R Lol PR L i B b zh eed Fribamies Rpalyacrylic acid). More
thaydmeghitt pelyfiehsh icbhi®iaBons 6hmaguity MRXF BASHEBANPVe used.
groups to inpart hydrophilic properties to tﬁe pol'ymer
as a whole. Suitable hydrophilic polyners include,
Ibi@tibodiim@ht Gt the hvaREHY HPNE W ili
hydroxypropylnethylcelIuIoset?igﬁgggﬁnﬁ§%r%ﬁﬁgffose),
carnel | ose (carboxynet hyl cel | ul ose) sodi um xant han

REDRARLrGRERRNES e &)9%&? It de rﬁ@thg’? celleg, éaﬁg#kggpgtgglﬁellulose,

such pol ymer, in conbinations or xtures’ t
logpiabsrataryveight hydexypronyh snatisesdlubeset hyrdroxyashyloe bmtbba fow-
Uﬂﬂﬁ&-Iﬁ%ﬁ : L I I retardin
e s PO S A e B o R BB O b i
PoRsviny Invetolidpos @r xpothemgimout.andwaingiitatiyadromxyigtupgsythereof. More
B LAYk i xyet hyl | 1 ul ose . | ownol ecul ar ‘
ALy et i PSRBT e WO BB Botymers
herei-aenepsionilhkeduged! yvi nyl pyrrol i done, or xanthan gum
etc., and conbi nations or mxtures thereof. Mre than
one such polymer, in conbinations or mxtures with

Relicherretaxdinp ipplyinetts pinhylmecnshepessssst@nsvellin @l fallileproperties

. d. | ease retardin ol | nul taneously . .
N T R N
potgpdingtaicohocosi ty hydr oxypropyl net hyl cel | ul ose and

medi um vi scosity polyvinylal cohols. Suitably, the
rel ease retardi ng polyner used has a nol ecul ar wei ght

Stifablf)ehd NGee Beth@iRbpdIHabSadE halR ol BESLEK &R Yinithe Hﬁge 510 95
hraqgg_lo‘to 0 thousand. The rel ease-retarding pol ymer

Pusadg; par Rrepradent thedapgrelq iy 3tharsasd: f r om about 15

to about 50% w w. | n another enbodi nent of the

invention the rel ease-retarding polyner is present in
Tharelgpsemetadingpriymenporiteblymsepenuimofiofoymulation from about 15 to

about 50% w/w. In another embodiment of the invention the release-retarding polymer is

present in an amount of about 20% to about 45% w/w.

One aspect of the invention is that the release-retarding polymer is a commercially

available grade of hydroxypropylmethyl ccllulosc, or is hydroxycthyl cellulosc.

Examples of suitable commercial polymers which may be used include but are not limited
to Methocel K4M (Trade mark), Metolose 90SH (Trade mark), Methocel ESM (Trade
mark), Methocel E50 (Trade mark), Methocel E4M (Trade mark), Methocel E10M (Trade
mark), Methocel EI0OM (Trade mark), Methocel K15M (Trade mark), Methocel K100M
(Trade mark) and Methocel K100LV (Trade mark), or POLYOX WSR N-80, Walocel
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One aspect of the invention is that the

rel ease-retarding polyner is a commercially avail able
w@e@de3wsho hydr oxypr opyl nct hyl cel | ul ose, or i SPCT/US2006/060898

hydr oxyet hyl cel |l ul ose. Exanpl es of suitable

commerci al polynmers which may be used include but are

not limted to Methocel K4M (Trade mark), Metol ose

90SH (Trade mark), Methocel E5M (Trade mark), Methoce

E50 (Trade mark), Methocel E4M (Trade mark), Methoce

HB GRA( TN 1ad & raterark) bied Wadedel ENDQSP ATIRAE TeRIkhark), and
KI 5M de mark), Methocel KIOOM (Trade

Met hocel Tr.a
C?fﬁf’ﬁ?f“%‘}wf%?‘ﬁlf%%{heﬁoéo_v (Trade mark), or POLYOX
WERN- 80, Wal ocel HM 3PA 2910 (Trade mark) and Wl oce

M 15PA 291 O (-Jrade mark), and conbinations or =
e%tfg? rleasp grtasing pefemer Kedapemseryl seshdrollplost iapsuitably

preSedt YA bR SRRV fr o B LCEI% W O5Kix sbé, idé?egwg%ggi&%% ; HPMC grade.

present in an ampunt of from about 15%
Inyesesaieatimgpiiie HHRMOpRpregeatda anamoyntobstisod ROKrD abbiet 45% wiw,
ad B MEedSid Rithd PPARC IR0 &S - 120910, t A5%.
dvv/ w, I’Ié\gai&% epgﬁ%gnt upon ? Eéﬁﬂﬁﬁ%%écéégéyhgéﬁ?&gnoﬁ vitable
ZiRAPE NARagteBevagiogh eynes and gyesies aHHEMYE attesvailaklen dihe dhy droxypropyl

j f Vaj e.. The :
by B A BB RS 230 gty moctine
spesiiioptiond Jeb fardeint a/siendi@d harsaco piztiay sunbetsiUAP 28. HPMC type 2208

a6k 16538 | ndar.d. phar macopoei a . . ‘
Rt L R B N A D B O R P SRGRR Substituents.
HRdIQGlsthanendmminal sisdosityl@¥ging fiveh gbduthpo e xy@itdpo;000 cP;
. Ltuents. hav m nal, vi.scosi ty rangin
RN Bt Y DB T BB e S aevout 000
cBuvitiabh neasiRMCvisypety220dous3,00@ td’lﬁdduﬂ 8,680RPNiudh an HPMC is
vi.scosity of about, 4, 00 W t. nmeasur vi.scosity
V5685 b 5 5e B Maiste KIbOR i i Gpptsiced Co, aha
subgantisib} equitdentpradipitearcasaidylhaes]l otKdMnEheRtirerd f8ftxample, as
%v C&eoggéglg) Cg , and substantially equival ent
N%? leioy MSHNEW e from ot her manufacturers, for
exanpl e, as Metol ose 90 SH from Shi netsu. O her

ydr oxypropyl . net hyl cel | ul ose pol yners include type
0%@%}’%@(%@%@6 ,CEHVH%S%)Q?I@(F‘%%/WCH@PWIP?C@Q&N&%) Y00eP,

hydS5x hr&IRR rhdtnyBYIHIOY BIRAYEP BRI00NEC & é&&?%% 12;@% VRBlulose 2208
15,6§b cP, h %roxypropyl nEthylceIfu*ose 28% S wiose

USBd 3698 cgp’hygrygy]@rj@yw(@ﬁ@ylcellu ose 2208 USP 100,000 cP, hydroxypropyl

methylcellulose 2910 USP 4,000 cP, hydroxypropyl methylcellulose 2910 USP 10,000

cP, or mixtures thereof.

In one embodiment it is preferred that the hydroxypropyl methylcellulose be
hydroxypropyl mcthylccllulose 2208 USP 4,000 cP or hydroxypropyl mcthylccllulosc
2910 USP 4,000 cP. The hydroxypropyl methylcellulose can be any of the
hydroxypropyl methylcelluloses individually or as a mixture. The centepoid values (2%
in water at 20C) for HPMC K100 and K4M are 80-120 and 3000-5600 respectively.

Other known release-retarding polymers, also referred to herein as a “natural release-

retarding polymer”, which may be incorporated include hydrocolloids such as natural or

synthetic gums, cellulose derivatives other than those listed above, carbohydrate-based
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met hyl cel | ul ose 2910 USP 4, 000 cP, hydroxypropyl
nmet hyl cel | ul ose 2910 USP 10, 000 cP, or m xtures
W b@ress500 | n one enbodiment it is preferred theCT/UR®06/060898
hydr oxypr opyl nethyl cel | ul ose be hydroxypropyl
met hyl cel | ul ose 2208 USP 4, 000 cP or hydroxypr opyl
nmet hyl cel | ul ose 2910 USP 4, 000 cP. The hydr oxypropyl
net hyl cel | ul ose can be any of the hydroxypropyl
nmet hyl cel | ul oses individually or as a m xture. The

sGiedrRpOkubhval aceda (Rh agamhi, laustXdeh ghor, ghil\un) 496Y, pectin,
and K4M are 80-120 @&R@ﬁOﬂO-SG q respec%ivelr. 9¥Qﬁr .
CRABAMI P 1088 2 2P P BORe Lo S RIPRP@P ARty ene, casein,
zBi@f @r%)mﬂgaﬂ@, ﬁﬂ@ﬁr?fegia&eﬁh@g@ﬁrhaﬁée%rsdﬂ:ﬂ l@s g@hﬂlﬂEMI:?re Wah @fe such
e 1 ncar.porated i1 .ncl ude, rocoll ol ds such a .
PRSI0 C@m‘%{fﬂmépr BiYTESS, wiga pibst @%ﬂﬂﬁ%@?@@@&mﬁ% pan
obhafhitys@selil Thest RIeNers A BORdra3R: R8s 0mdulsbARERSthe

such as acacia, gumtragacanth, |ocust bean gum guar
hydiaphiisar gehableinelyneasr agenen, sol ubl e and i nsol ubl e

al gi nates, chitosans, carboxypol ynet hyl ene, casei n,

zein, and the |i ke, and protei naceous substances such
Thes ngiiraleleasavista dingnelyner is @pHopalvyiresent jmhthe formulation in an

a %‘P&ﬂoﬁ@&l% td A6k 56 %% W/fvh ot her exenplified

pol'ymers herein can optionally be used. These pol yners
may be used alone or in conmbination with the

dﬁé‘]dé’n?tpcﬂi&k{h oq&hg ﬁl\Jef’ill?&? isptﬁé ngséfﬁtelelgﬁe-fe[ﬂﬁhﬂ{églol}/mers M%thocel E4M
rel ease-retarding polyner 1s optlona Yy pr en In the
Gradenandfor dethoced K 180bWntInohe 2inbotlinient ¥f the iabentionSghen the release-

0 . Thod . . . " .
e SRR €1 oAU B8 g
phisehioaabotd B3Ao\dbolins @riev/entiadineentbodimediehd poignter Grpresent from

e he r.el ardi.n | yrer .S th I I
B 20 TSP Aa%. ThrraolBy R dTEng by 57 ke Bt oe wiw.
about 15 to about 50% w w. |In one enbodi ment the

ol ymer i resent  from about 20%to about 45% In .
5 ABYHER eraﬁﬂb@meﬁbﬁ{ th {YAMHRR HUCBERS 15 oA EY glmey is Methocel
et e poBihads BBIRbIPhrdsif fidii ePdiitan tWhaBButt 3086 w/w. In one
rel ease-retarding, pol yner is Methocel K4AM  the_ pol yner

errbodimentyihs P EIEE it PrEF B RBbHROUE 50Yedo 288 4 BpodhAt e,
AR IBABR LB nich & et Bonl Soddk 2868Nb abbemadbout 20%

to about 45% "I n anot her
The sustained release formulation may also include diluents including but not limited to
bulk sweeteners, such as a sugar, e.g. dextrose, sucrose, lactose, confectionery sugar, or
powdered sugar, and combinations or mixture thereof; or a polyol, such as mannitol,
sorbitol, xylitol, maltitol, maltose and polydextrose, and combinations or mixtures
thercof. The diluent may also suitably bc a combination of at lcast onc bulk swectener
and at least one polyol. Such diluents may be present in an amount of about 20 to about
70% by weight. In one embodiment of the invention the diluent is present from about 25

to about 55 % w/w.

The formulation may also include a binding agent, such as a starch. Suitably starches for
use herein may be from any suitable botanical source, for example corn, wheat, rice,
tapioca, potato, etc., and include modified versions thereof, such as modified comn starch,
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enbodi nent the polyner is present from about 20%to
about 29% The sustained release fornulation may al so
w0 p@ossodi | uents i ncl uding but not |inmited toP@INUK2006/060898
sweet eners, such as a sugar, e.g. dextrose, sucrose,
| act ose, confectionery sugar, or powdered sugar, and
conbi nations or mxture thereof; or a polyol, such as
mannitol, sorbitol, xylitol, maltitol, naltose and
pol ydextrose, and conbi nati ons or m xtures thereof.
Tﬁl'diﬁf' et Whmttstam@ty Sadrsio 1500 toallblrggeb&in&'izeﬂatdﬁbmaaﬂdmmﬁ c@inbination or

|.east r and.at one
i U%s ﬂg;é%[ge Wﬁ%écgmg o i o Loﬁ%é% Vﬁb’ ﬁltghé 1%8%%}{1%553 {Ooam}l;lopectm
cainaining/ffochympli ay dast Aboudneve I‘.Eb@g’e]l}m{iiec?‘talbh €s a type of modified
resent rom out

|n ti.on.the diluent is p

SRR A S WOC?WSHF%F?’P&F% St etagpost ﬁawﬂaaaeélracﬂy
cbmpﬁeqaglea %Bﬁall;&b&&bhcﬂ%r ﬁregélaﬁﬁﬁzed auf&labbah 5 @eah e fsRich is
use herein nag n1an¥?SU|t | e botani cal source,

PFSPRER ARFmOUE Frﬁm %ﬁ’é‘é@ % tq ghout 44 5 3¢w ofhe blst weight.
and i nclude nodified versions thereof, such as
modi fied corn starch, nodi fi ed wheat starch St arch

r elatlnlze starch; alon i
il Bincdre fsetumetop oy soieoSsoinluisit tarisatinas including but
nbfe!umtealﬁi ¥ citb8het, %@Hﬂ)x@%r@%h@tﬁ?lckﬁul@%z/g(y hi N,
0

ntai ning for exanpl e at [east about
r@@i@l”&f’b’%?‘i‘élas%ﬁ B h MSCacarhprempsthiseklylpas @YEd c h
‘t/m@&yaﬁyslceﬁﬁeb@(m@f 28 %étl@ylEﬁﬁﬂ&re , 8 é’(ﬁﬁﬁnm‘?&?or mixtures

| owabl e and directly conpressible. artially or
thwent} Fhscehelosiciinpraentin ah emeynthipmmbous b tmab@ugi%cqf the tablet

wcgRr esent in an anmpunt from about 3 %o about 10 %
w'w of the tablet weight. O her suitable binding
agents include | ow viscosity cellulosic derivatives,
including but not limted to a carboner,

Aﬂﬁ)ég%eg él})jig{tgtggﬂ gﬁ%’&%e{ggig dl'ﬂd@t%‘il élhwué%/:'@h as gum arabic, accacia, carrageenan,

ST BH% PETAFHEEED |y p@@blr@m@pr nhwm@@ph@u B gurh érseresent in an
afnldbefd) frorranBBE W ©8JHout ?@@’ &fﬁs a1 QB nation or

m xtures thereo he cel ic Is present in an
amount from about 1% to about 10% of the tabl et
wei ght. Another suitable binding agent is a natura

OIP 2 HE GRS bﬁﬂmﬁaﬁg%mﬁncﬂﬁg 86{RonC BVIRY nFSf(‘)Q Bmeld PG, or a

gum or tragacan i n conbi nation or xture
pphrgreé@{crqu'qqemgqmblgatmre@gmxmrﬁs thgreof. The alternatlve binding agents are

present in an amount from about 1 % to about 10 % of the tablet weight. It is also
recognized that the bulk sweeteners noted above may also function as a binding agent,
such as maltodextrin, mannitol, sorbitol, or polydextrose. All of the above noted binding
agents may suitably be used in combination or mixtures with each other as may be

determined by the skilled artisan.

It is also recognized that some of the binding agents may also be present as a swellable
polymer or as a natural release retarding polymer, alone or in combination with other

binding agents.

The sustained release formulation may also include lubricants to enhance release of a tablet
from apparatus on which it is formed, for example by preventing adherence to the face of
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amount from about 1% to about 10 % of the tablet

wei ght. Other alternative binding agents include
w@oooasaseo ( PVP), pol oxanmer, PEG or a pol ynet heCT/ybane060898

in conbination or m xtures thereof. The alternative

bi ndi ng agents are present in an anmount from about

1% o about 10 % of the tablet weight. It is also

recogni zed that the bul k sweeteners noted above may

al so function as a binding agent, such as

amabpctrctemth i('tjpicklim'l Miot hivyerqmnblh ('Blickiag")p duytdletlnims@ntsAintlude

_of the ents sui.t a be used. ‘
magnest g{aﬁ %:}urﬁ_l sk aﬂat% & Oaﬁk"h stggrgﬁey 8?1}%?‘ ogsglxgvyg%eﬁmltostearate,
hylﬁbgemntaedegeyabudml Skagregilnaokidsaninetdl oilspsibgamer, polyethylene glycol,

PR bR L 2liet Pebiod =nor el SUTHE RadiyPeiiof et seari

adslag eslongl, BoloyRlc, hytiRjRenskd vBoRaHTh bnaim@ﬁewtatdwamme lhke Suitably,
ng agents.  The sustained rel ease formul ation

they lggrll?aw& PLRFESIt B 31t gNP Wt ol abapih % tpabeuise gf wéWtoof @%tablet In

ohé OMbAPRRNAHESuBHC M i Chreddnt B ard SLHBE, offdgf)ut@(g%)bﬁ wW¥ght of the
a%r eventi n adherence to the face ofan u unc

1?51 & F‘?@} §r FRbqdiRent tﬁagﬁqqm(m StERIakY lﬁ@hg l%gggqutt%q:sgnt in an amount of
abARI0. BARG SHdiRe! 34 & APSNES k4PRSt ear at e, cal ci um

stearate, sodium stearate, canola oil, glyceryl

pal m tostearate, hydrogenated veget abl e oi ', magnesi um
TRE kfainbd REEARE &JF!. LBl AXGURD &9&&’8&1@;@&‘ GHa¥ CRkn

pol yv‘imrﬂlg%l ‘lf fg 'S0 enzoat e, So aury’lb a8

mgerofmstallingoesllynset @émym Hhosplrage édlhxsctrequr@nbzdrduS) mannitol, lactose

OICQCQBQOIS' éueh%lngh%s ohgall(?sri rlr(l@z géﬁl 8 t1§ %n;éﬁ‘g)%%i?g% &o%lt ’th> about 80%,

zinc Stearate rican
s1pt®$3efrbm aboah 16 hpabmiut §0%aliyoweight. 1¥oig dscabwugnlzeditl% podme of the

t one_enbodi.ment, th ant.
dﬁuents S Hay; alPstotrL]mcgc%luabta CqrprEssion 61d S %61)? Wétloéﬁ mtaﬂmtol sorbitol,

otpdiilyédbxtrdsa anot her enbodi nent magnesi um st ear ate i's
the lubricant present in an anmount of about 0.1%to
about 2.5% w w of the tablet. The sustained rel ease
Thekikidiatd edledsa Yorahfl otidr@by G@tieo Rpmesise ORindégentsuch as

m cr.ocr stalliecelluose al ci sph .
SRR S by BT L e RATRY ESIPO P OO R 1V P) and sodium
st&ﬂihbgly&llate&iﬁfbmmﬁﬁﬁlo@ RniRhilés tBoBRIRIRESEl Jovidhe

anouynt_ of to_about 80% suit ably from about 10

fﬁg\saﬂ@ws@geré werly isintegrants mayshe presesl i Fbprpyitol about 0 to
aSAT09f by BRight. In one embodiment of the invention from about 1% to about 70%

w/w.

A flow aid or glidant can be used to improve powder flow properties prior to and during
tablcting and to rcduce caking. Suitablc glidants includc colloidal silicon dioxidc,
magnesium trisilicate, powdered cellulose, talc, tribasic calcium phosphate and the like,
optionally in combination or mixtures thereof. A glidant may be present in an amount up
to about 2%, preferably from about 0.2% to about 0.6% by weight of the tablet. In one

embodiment of the invention the glidant is colloidal silicon dioxide.

Typically, the sustaincd rclcasc formulation compriscs from about 1 to 20% by weight of

water soluble salt; from 0 to about 70% by weight of diluent/compression aid; from about
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di luents may al so function as a conpression aid, such
as maltodextrin, mannitol, sorbitol, or pol ydextrose.
wab@7essb@i ned rel ease fornul ati on may furt herPCDIR206E50898
di si ntegrants or superdi sintegrants, such as
cross-1inked polyvinylpyrrolidone (CLPVP) and sodi um
starch glycol ate, and conbi nati ons or m xtures
thereof; alternatively povidone
(pol yvi nyl pyrrolidone). Such disintegrants may be
00116 SB&t 2.5y WRERHNGT 10bri eUindOrdrd abb@Uts 16QYobiy50% release
weight. | n one enbodi nent of the invention from about
refaygling eX5ENRAE70% W, A flow aid or glidant can b e used
to i nprove powder flow properties prior to and during
tabl cting and to reduce caking. Suitable glidants
AT RICRSDERI 1T 18 SroaP AR COTHRIGHEE Sy difiuorophenyl)-4-(4-
ﬂ%&x{oﬂ—kﬂe@@lﬁhen 9@?[ﬁgy(ﬁ%!df—lq!—@Z@roggtﬁie&lylfefﬂy@ﬁﬁﬁﬁo}pyﬁdo[2,3-

al ci um phosphat e ‘and’ t he i onal

dlporiiidiat 1 @H)onewr rplpasacehieadlytaccaptale galk f}ilf‘fﬁ%;f apg a release retarding
c@%%%%ﬂgoﬂf&r%r@%?% HE 4118&@&%{‘ tﬁg o1 ¢h 8h& E}{nﬁocflih%% of the

to about_ 0. 6% wel ght of the tablet. In
inyretienthedibremcepticallyeacicantebleisalt is hwatgr selghle sal, and is preferably a
col lojdal silicon dioxide. Typically, the sustained
ngkgggghfornulation conprises fromabout 1 to 20% by
wei ght of water soluble salt; fromO to about 70% by

ight of. di.luent/conpression . .aid: .t L N
g L T
dtied,abd whaybi¥as elseaspernetbledianicrekeicpy eltdwing diffnsibe control of drug

spect of the . invention is a f.ormlatio onprisin .
S Sy T en bR BRIy o PR s RO PR Ry tgmativety
ﬂfje][ f%nir'kl)ﬁﬂ’t%gymi?}fl%dﬁl)m tixdissidtion)retdh )Su]c? ;ﬁﬁnﬁm}iﬁyg m}th ﬁ)g l@xample, be
m di n- -qQne or . a r utica ccept a

cipiectngpabrncna T B S48 PBraPa G o e Do TRREsage © water
oﬂ'ﬁ%&oﬁg nlelR, BHLRIsISMKTR6@HIOM wher bedjuebus tbdiame biological liquids

enbodi ment of the invention the pharnma eut'p?ng ..
apd/eephh Savedlip COPECL VA AT PABFISSAT A 0% g 1gicel liquids.
SRISHIS! R I obPSHGuRE Be Sdthtthat ThR:t4iRd BBSECHRIAEHKLRY at least until

coating be a filmcoat, which nmay be conpression

m
complefs @y subspadallnermpglr trosieof thesiohive matsrpdgpaient to the
sPRGEdBhe FREHEDYSAH Bith BEhted fabiisd 48 ak@NefRled @b aflFl@tional film

coated tablets.

Suitable polymers for the film coating include but are not limited to acrylates,
methacrylates, copolymers of acrylic acid or its esters, celluloses and derivatives thereof
such as ethylcelluloses, cellulose acetate propionate, polyethylenes and polyvinyl alcohol,
ctc. Film coats comprising polymcrs which swecll in contact with watcr or aqucous media
may swell to such an extent that the swollen layer forms a relatively large swollen mass,
the size of which delays its immediate discharge from the stomach into the intestine.

Film coats may typically have an individual thickness of 2 microns to 10 microns.

Suitable polymers for film coats which are relatively impermeable to water include

hydroxypropyl methylcellulose polymers for example the Methocel (Trade mark) series

of polymers mentioned above, for example Methocel K100M, Methocel K15M; Eudragit
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rel ease by water insoluble polyner, or a partially

wat er - sol ubl e polyner. Alternatively the filmcoating
worey 7089500 ol t he di ssolution rate. Such fil m cPEX/URLP06/060898

may, for exanple, be conposed of polyners which are

ei ther substantially or conpletely inperneable to

wat er or aqueous nedia, or are slowy erodable in

wat er or aqueous nedia or biological |iquids and/or

which swell in contact with water or aqueous nedia or .
(Thidelnaagk} eimilyi efiicdgmesuiaaidopt (Frade matlhapdarsed pipglyprigembined,

such that j.t. ' rd-Séd i
or SHEF sl A 3R SHRERF (BOPL BEMEIIANREE Shatpginiymer sultable
fot brentiagtis SERIAFA SR Trodn tiank) which breagigpnoethulicalulasgidisparsion.

Such fil.m.coated I e . : :
TR TR PR SRR SO £eBisty bEEHRE pho R cutcats Sorvices,
Int ha dilitiormity at nixguriendISLHRE bBA SEmelyrotr driothdreditelge partially

acrylates, methacryl ates, copol rs of .a I i
pegpedE baB s g sabe SRS S pLS ORIy e mard
clésg l(E'StBhLvloEj)l A0S 3Btairfhele| ﬂdd)lﬁie?BOme, qndei us:adu.t One suitable range

ol yet hyl enes an ol yvin al.co ,_ etc. Fi.lm coat
o OB PRI SO0t srct it SEoHPRR P B
or aqueous nedia may swell to such an extent that the

swol l en | ayer forns a relatively |ar swol | en. nass,
Theroatipg.df pfeseiti ¢ eptioaply P?@av‘méé&}%ggpltﬁf@éﬁ%ﬂiﬁgﬁﬁf pisipptable

extchifertt QIARCR PlaMtiiZRE dY ! 8R! IR sultbblptRatSeMBhydrogenated castor
typically have an individual thickness of (2 mcrons to

oilj payiibe cembinedyyittahiceopiny ARy EF of hf filFhopdtia ™At rtede
corrn@tﬁ%ﬁnéég‘o?ﬁd%ﬁpﬁﬂé@ abbBcdris, WldRints BEdhUAardiYsHi QR @@tlic dyes and

'cel | ul ose po1gners for exanple the Methoce
copfrageomaidk jic seel esPolyviden it G P aHaglssEn stegpte, and
. jAl K4 Methecel Kl 5M Eudragit(Trade
Sl%?‘kn@ng%E% g%‘é?&go@l y ras, Aquglcoat (Trade nmark) and

used singly or conbined, or optionally conbined with

. Et el .
A
sollsticaqpfabe polgtriey ke ptddutos &lnlicope rGoatimg cthtakeqdacepe any standard

oht ai ned. f rom , a di.MiSi f W ;
PR g RaPE e b et Skl i ol Bt s Vestorns machine.
of SURELEASE pol yner or other suitable partially

THaGR bephER TPl B o8 ISR Bat Bilyponal or
pifbivadnaphd, elligten, ShleEREQipswiashdie, sisidw tonkees vbtradsl and optionally
bera? rr]lgrelﬁmcﬁonal surface markings. Preferably, the tablet is round or oval shaped,
standard convex. Tablets of the invention can be packaged in a container, accompanied
by a package insert providing pertinent information such as, for example, dosage and
administration information, contraindications, prccautions, drug intcractions and advcersc

reactions.

In one embodiment, the sustained release formulation comprises;

a) about 2.5 to about 25% by weight 8-(2,6-difluorophenyl)-4-(4-fluoro-2-
methylphenyl)-2-{[2-hydroxy-1-(hydroxymethyl)ethyl Jamino } pyrido[2,3-
dlpyrimidin-7(8H)-one, or a water soluble salt or a pharmaceutically
acceptable salt thereof;
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of filmcoating polyners is fromabout 3 to about 5%

w w of coating on a tablet. The coating, if present,
waean7opsdonal |y contai n addi ti onal phar maceut i BEI/U$2006/060898

accept abl e exci pients such as plasticizers, dyes, etc.

One suitable plasticizer is hydrogenated castor oi

may be conbined with the coating polyner. The film

coating may al so i nclude conventional binders,

fillers, lubricants, colorants such as iron oxides or
bpalyanil6 tolpelmtH0tc by wmeighs s¢lemeatidsling polsueh, as

Trade magnesi um st earate, and
digr¥¥g%%aﬁgf95& A‘ngﬁgé %?H 244 (Trade mark). Matrix

c) Al st 48%deserighedorapreydon afd; bied conpr essi on or spray
a t eous tion of the polymer to
dy@aaﬁ@&“%a?Pﬁﬂ%gg' Lﬁ@cﬁﬁn take place in any
standard coati ng nachlne known to the person skilled
in.the art, for exanple a Vbcto(étn) nmachi ne. Tabl ets

SiltP e Iy "eiaian peyars 5 HRMG REpe? 20t Bfmin enc cmbodiment

of Bidnflven®valthe RMME BRI pd kLN BAREI K B0t hcdﬁbther
shlgld or capsul e, shape, ‘shall ow to deep convex and

’thé%YeIWeﬁfvm?@tfh%Fﬁewasg itsing prlymienigsIPMC Type 2208, it
1sF1’5r§§c%E ﬁpily ambiif Jrabb&izots aBQﬁ't”gS AwhY. 2 slhaped bodlmcnt of the

standard convex. Tabl ets of the iInvention can
inysakerydg Whenghe SHMCome 2268 dvprasinsdn by a@Opl@thia@eut 20 to about
250Seke. providing pertinent information such as, for
exanpl e, dosage and adm ni stration infornation,
contrai ndi cations, precautions, drug interactions and

al,ne
R T S
m@ﬂ%ltisﬁlnw)ér?g hi2- 1y drox -1 ;{hﬁdm@ympthe@ygl)yl]éﬂﬂm)}ﬁnblndoﬁ ;X2 [pyrimidin-
t - 2- [ F OX\E net
7@6{% ﬁ?%g{%? %_gori%#%ﬁl%% L f?n t?ﬁ mve%{‘ éﬂ }s 8 01616 PLX é))r E%?]daﬂy dose
tosled admhigissabd atooneagtimp daihp cRrefareblly) thedald dpil@pbbe is dblivered in a
mn%@ 3f b) about 15 to aobut 50% by wei ght rel ease

|ng pol ynmer; d) about 25 to about 55 % wei ght
diluent; c) 0 to about 40% by meight conpr essi on aid;

Agnagnoe gp %er solubfe safjl ?‘%t(Zz 3 uo oph en3gl ! J - lgolrgz—rtrlethylphenyl)—,’z-
{[2-hydroxy-1-(hydroxymethyl)ethylJamino} pyrido[2,3-d]pyrimidin-7(8H)-one present
in the tablet is suitably from about 0.5 to about 30 mg per tablet. In one aspect of the
invention the water soluble salt of 8-(2,6-difluorophenyl)-4-(4-fluoro-2-methylphenyl)-2-
{[2-hydroxy-1-(hydroxymethyl)-ethylJamino} pyrido[2,3-d]pyrimidin-7(8 H)-one is
present in about 1% to about 20 % by weight of the tablet. Suitably, the water soluble salt
is the tosylate salt.

In another embodiment of the invention the water soluble salt of 8-(2,6-difluorophenyl)-
4-(4-fluoro-2-methylphenyl)-2-{[2-hydroxy-1-(hydroxymethyl)ethyl]amino } pyrido[2, 3-
d]pyrimidin-7(8H)-one is present in an amount of about 0.5mg, 0.75mg, lmg, 2mg, 3mg,
4mg, Smg, 6mg, 7mg, 8mg, 9mg, 10mg, 11mg, 12mg, 13mg, 14mg, 15mg, 16mg, 17mg,
18mg, 19mg, 20mg to about 30 mg per unit dosage form, suitably a tablet. In one

embodiment of the invention, the water soluble salt is the tosylate salt.
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Suitably, the release retarding polyner is HPMC Type
2208 or 2910. In one enbodi nent of the invention the
WO edogasesor et ar di ng pol ymer is Methocel Kl OOLV. PETIUS2006/060898
anot her enbodi nent of the invention when the rel ease
retardi ng polyner is HPMC Type 2208, it is present in
an anount of about 30 to about 45 % w w. |n another
enbodi ment of the invention the when the HPMC Type
2208 is present in an anount of about 20 to about 25%
Gafnatal Bag Bfathod Preparbtien:wat er sol ubl e salt of

- 6-di f] uor en -4-(4-f| uora- 2- ]
TSty s HadP b5 bl i romGRTaR or Wt aymyietingbosh processes
ai*d’lﬁrbn)khd)\dﬂ i@ thdse ERiflgd irmiheiapt: I?é&v)enﬁﬁﬁalﬁﬁﬁiiﬁé’&nﬁr@ss@)n is used, the
osi tjion of ﬁhe i.nvention is uffl cl ent tfgﬁfrow
SRR EX SR rioSP e doF B NehriPonh e diaf prgnstorted to an

afpRpERRRIAS blEdtEngd Bhm, dild e HR8 e The rii@hury ﬁrs%geehgdﬁheved and then

single tablet. An amount of water soluble salt
ferther bengpei MAesptumatgarae o qtherguisable mwpbﬁ@ﬁlypq argl further

ey #6O lﬁbﬂcafeﬁﬂ&ﬁﬁ¥ REdIMpr &Ll Yﬂt]) Qﬁlﬁétg %}' E&sde@q{&gﬁt and physical
Ipvrimdin-7 hﬂfi‘;’one present in the tab

spefifiesiops by srathgsisdmogngotigosgiskilied3n ﬂrﬁgarber tabl et. In
one aspect of the invention the water sol uble salt of
8- (2, 6-di fl uorophenyl)-4-(4-fluoro-2-methyl phenyl)-2-
A[l[egna’qy@]ry@y@cqny@t i; t granulation is used, the active ingredient, and

gcagkﬁli’d ] {B QP%}%%B}BI?’% gl’z %/‘Hfg]ﬂo% 1N d(lgixhefi Water is

ne is present in a
adfled togh¢ abkiore uSug ta btoymzezrhehlmnemngod; ublbtegmd; tumtlsa ghaule is

54 318 0 BRSO SR AP
adhitded, Iprﬂfe]rabEI- eyl 3%1 anfyét)xreZ -THe[g2atnyld isoscyeened/sieved and blended.

R Y SN TSR ek oty et e
11&ihrma7 tegi&n&b:grg e 1@c07fﬁp@l sseldﬁ@t,o tRlb‘igts ol ﬁgsue‘lh@e::&grﬁf@mdl}gf@mal
Sli%%?”@ﬁﬁ?’ﬁ%‘ﬁ‘p&%@ tlgg S[rgteﬁ < agh gg per rTgnl t
dosage form suitably a tabl et. In one enbodi ment of

the invention, the water soluble salt is the tosylate
sal t. Gener al BuI k Met hod FE%%M&&E én: The tabl et may

IRBVIEBUSTER Bl EASE (HRY E@Rl\&@ﬂnﬁ@@ﬂm @, 6 \¥uorophenyl)-4-(4-fluoro-2-

granul ation, both proce
methylphenyl)-2- {[2- hydroxy—l (hydroxymethyl)ethyl]am1no}pyr1do[2 3-dlpyrimidin-

7(8H)-one, tosylate

Platform Granule for 1mg and Smg Tablets

Ingredient Yow/w
Drug Substance as the tosylate salt 5.80
Microcrystalline cellulose (Avicel PH101) 20.00
Lactose (Monohydrate Regular) 71.20
Kollidon 30 3.00
Sterile Water gs
Total 100.00
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are well known to those skilled in the art. If
conventional direct conpression is used, the active
wo pgresisent , and the exci pi ents except for thePCT/US2006/060898
| ubricant, are first transferred to an appropriate
size blending drum and bl ended. The m xture is
screened/ si eved and then further blended. Magnesi um
stearate, or other suitable lubricant is added and
further blended. The lubricated m xture is conpressed
Piatfoomt Giahetefonfmges il 0eg Nablaht and physi cal
]?l%leé:&ifitcati ons by nethods known to those skilled i(p y
Gt Alternatively, if conventional wet oWIw
DiugrSubatahcnas the tsethie §die active ingredient, and 11.60
Xcipients are transferr to an appropriate size
@i“éﬂ%ﬁ’%{?ﬁﬁlﬁ‘g’ CB]Z'W’?e Qsh‘ﬂceijripj_g]d).lgvmer i s added to thée&73
INicidsH (PlonshdaRRepui) zer whilst mixing is in 66.67
I&rgaregs, until a granule is formed. The granule is
HaforPPed until the desired granul e noisture cont
diasiebgedr achi eved, preferably 2.5%to 3% noi stur e.quhe
11%{ranul e is screened/sieved and bl ended. Magnesi um
tdlarate, or other suitable lubricant is added and00.00
further blended. The lubricated m xture is conpressed
into tablets of desired wei ght and physi cal
i s by methods known to those skilled in
EXAVPLE 1 | MVEDI ATE RELEASE (I R) FORMULAT
%‘??es‘?%'gt, 6-di | uor ophenyl ) - 4- (4-f | uor o- 2- by
Retfony orravwd for Amg fobnigy dpiplrts- 20.00
- yl ) et hyl ] am no} pyrido [2,3-d] pyrim djns
L%gﬂ;é‘é)éﬁféy&?% ylate Platform Granule for | ng and ?#338
Muabdaygalling celdilost (Q4i¢al PBEIYE) Subst ance as the t osyl9dt7e

bt 8 Crocr al l.i\ne cel l ul ose (Avicel PH
%@?%%Eagglf gﬁ]l co?%%%hﬁgirlsa?t e Regular) 7 1.20 Kol li d?naoso
MagiesioneStdamtdat er (s 0.35
Total 100.00

5 For a 5mg TABLET

Ingredient Yow/w
Platform Granule for Img to 5mg Tablets 40.00
Lactose (Anhydrous) 18.22
Microcrystalline cellulose (Avicel PH102) 36.43
Sodium Starch Glycolate (Glycolis) 5.00
Magnesium Stearate 0.35
Total 100.00
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Total 100.00Pl atform Granule for 5ng to 10ng Tabl ets

I ngredi ent %W w Drug Substance as the tosylate salt
wQ@20060590cr ocrystal l i ne cellul ose (Avicel PH QPQT/1I82088060898

Lact ose (Monohydrate Regul ar) 66.67 Kollidon 30 3.00

Sterile Water gs Total 100.00 For a 2.5ng Tabl et

I ngredient %W w Platform G anule for Ing to 5ny

Tabl ets 20.00 Lactose (Anhydrous) 24.88

M crocrystalline cellul ose (Avicel PHL02) 49.77 Sodi um
F&t afSmArp@dlEat e (A ycolis) 5.00 Magnesi um St ear at e

Ig. 35..Tot al 100.00 For a 5ng TABLET I ngredi ent %N/VM/
BEHS¥ i Granul e for Ing to 5my Tablets 40.00 Lact@¥&Y

Kl Afdryed Goatsile b8 528 i I0hgeTysierl | i ne cel | ul ose (Avi @800

PH102) .36. 43 Sodi um Starch dycolate (dycolis) 5.00
11«?&{&?8&1‘\8%(‘%9 rate 0.35 Total 100.00For a 7.5ng TABLET

MR@6QGEEIne Wilose (Avicel PH102) 43.10
Sodium Starch Glycolate (Glycolis) 5.00
Magnesium Stearate 0.35
Total 100.00

For a 10mg TABLET

Ingredient Yow/w
Platform Granule for 5mg to 10mg Tablets 40.00
Lactose (Anhydrous) 18.22
Microcrystalline cellulose (Avicel PH102) 36.43
Sodium Starch Glycolate (Glycolis) 5.00
Magnesium Stearate 0.35
Total 100.00
Bulk Preparation Method

The components of the appropriate platform granule in each of Examples 1 through 5
were weighed and passed through a 1mm sieve into a high shear granulator bowl, such as
a PMAGS5 bowl. The ingredients were dry blended for 3 minutes using an impellor speed
of 300 rpm. Water for binding was added over a 4 minute using a peristaltic pump
delivering water at approximately 600g/min. During water addition the impellor speed
was 300 rpm and the chopper speed was I. After addition of the water the mixture was

wect masscd for 10 minutcs using the same impcllor speed and a chopper speed of T1.

The wet granules were emptied from the granulating bowl into a fluid bed drier, such as a
Glatt 3/5. The granules were dried using an air feed rate of 205m>/hr and an inlet
temperature of 70°C. The granules were dried until the LOD was approximately 1 to

3%w/w. The granule was milled through a 0.094” comil screen.
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Platform Granule for 5ng to | Org Tabl ets 30. 00 Lactose
(Anhydrous) 21.55 Mcrocrystalline cellul ose (Avice

WERI0AF954B. 10 Sodi um Starch G ycol ate (d ycol i BQT/ESD06/060898

Magnesi um St earate 0.35 Total 100.00 For a | Ong TABLET
Ingredient %W w Platform Granule for 5ng to | Ony

Tabl ets 40.00 Lactose (Anhydrous) 18.22

M crocrystalline cellul ose (Avicel PHL02) 36.43 Sodi um
Starch @ ycolate (Aycolis) 5.00 Magnesi um St earate

The apprbptiate qiAGLIES Bullktfdtreganalciand ckEiblmts Witk the exception of

onponents of the appropr]at formgranul e in, each
VR i Betin wrsanheicllales faflRerid At dadblenisithe «
bRnksimueh ey @ Hond@teahhikgbr Shadis @rlaapagamhe ll\b@%ﬂesiuf&UStB%@& was
a. PMAGS .bqwl , The_ |ngredients were dry ende or )
Wi egd &gﬁ%toatﬂe blggdien ﬁheslﬁggareowa%aen&&rfgr Apder f gpinutes at
1pigel OgingassukdeRGoRYLablet frd¥h bR a4l 8 |Hé@aéﬁed§ Q e§liRhIbhC the blend
punp dellverlng wat er at appr oxi mat el 00g/ m n.
B8 CPAERat et d e sprndiabirttpiith ortaxgsbwaisherf 3900mg grmge 285 mg
D05 b3S ah D QRRBEL EREBESWRS. I mnf\rhSfe £0%hi9B Phnihe
wat er the m xture was wet massed Tor 10 m nutes "using
the sane inpellor speed and a chopper speed of |I. The
Ao LAY B LR GBI R B L P b i
quaTetH o€ oP ki @otideeth waten gvitinthgiard ¢feshitablesiof pRidEBier.
) ' . ] o) REW/ 68 :
Ag:r | tea féui%ltﬂli Faﬁtﬁg%%ﬂ&&aa%% rhg)%%%g Jeip‘§c gc[r?lg%ﬁs YL fvlet cores
were added to the film coating machine and rotated at 20 rpm at 40°C. The aqueous film
coat suspension was sprayed onto the tablet cores at a rate of approximately 4.5g/min,

until an approximately 3% weight gain was achieved.

Bulk Preparation Method for Direct Compression IR Tablet

The drug and excipients (except Magnesium Stearate lubricant) are weighed and
transferred to a suitable blending drum or blender, such as a Pharma —Tech cube blender.

They are then blended together for 15 minutes at 17rpm.

An excess of Magnesium Stearate is sieved through a 250 micron screen and the required
quantity dispensed. The Magnesium Stearate is then added to the blend and blended for a
further 1 minute at 17rpm.

The final blend is then transferred to a suitable rotary tablet press, such as a Killian and
compressed into 9.0mm round tablets, with a target weight of 300mg (range 285mg to
315mg) and a target thickness of 4.5mm (range 4.0mm to 5.0mm)

Tablet weight, thickness and hardness checks are carried out at regular intervals
throughout the compression run to ensure the tablets were within specification. A
friability test is carried out at the beginning and end of run to ensure the tablets are robust

enough for coating
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3%V w. The granule was ml|led through a 0.094" com |
screen. The appropriate quantities of platformgranule
wa@re7e5sipi ents with the exception of Magnesi uP€T/US2006/060898
Stearate were weighed into a 100 L bl endi ng drum and
bl ended using a bl ender such as a Fordertechnik for 10
rnins at 17rpm The Magnesi um St earate was wei ghed and
added to the blend and the m xture was bl ended for a
further 2 mnutes at 17rprn. Using a suitable rotary
Al BIoh QY witg@8Sus FIHEEbaR SuspeRabR N REFared be dikpeairithe rédifred quantity
bl end was caonpressed |Qto 9. Onm r.ound taglets with a
of epaget PAAFHD Sraioritdn pidide sHsblrgize #28d848) and a
target thickness of 4.5 nm(range 4.0 nrmmto 5.0 nm. A
12% w/ w aqueous fil m coat suspension was prepared b
AMB@P§PW§T isschestnd; tpd9° GURMNPEgX &P THRHLES ?/ndpg\ﬁﬂ%jr with the tablet
e A
R R R R N e
6 Ogimingtei ymdil amxnmiﬁlerﬂ % ov/wslilppeant é@d@@ op goxercight) ig applied.
coating machine and rotated at 20 rpm at 400C. The
aqueous film coat suspension was sprayed onto the
Telbibt wtigbbmey batmanitoatdatabgulppintsy e thedyghpus therropting run to
ntil oxi 3% wei ght gai n was achi eved.
déﬁﬁ%nﬁrepara ?%hgﬁégLod for Direct Conpression IR
Tabl et The drug and ex0|p|ents (except Magnesi um
A?Erilcﬁ g%ltaglebq r Iat% etb suvﬁkgle %g%n?t%ddgt 2 a@lzeg %;r edaéltrv?reaight, thickness,
harfaeds mdh@a@bMerquaHﬂyeytm eoathen bl ended together for
15 mnutes at 17rpm An excess of Magnesi um Stearate
is sieved through a 250 micron screen and the required
quantity di spensed. The MEJWSPI/R Stearate is then

oD R R ERR ST RS BOmRET S aRor .t drdiierpmp il fa-uoro-2-

SRRy [Q"—Mydr@i?ﬂf 8L (hPARSSmeyOR1F S amhikd }|p|yhaﬁ[2§m-d]pynm1d1n-
7conpressed into 9.0mmround tablets, with a target

€ HﬁY@GDng (range 285ngy to 315ng) and a target

MdHi¢ kaeRE Whh 409mai{Hapge 4.0nmto 5.0nmm) Tabl et
wei ght, thickness and hardness checks are carried out

Patym@guwrherwl@f%ﬂeﬁlchrféé%BMortfﬁ@rerélﬁﬁ?@s%% nrun to

ensure the tablets were within specification. A

Quantity Component (mg/tablet) (Yo w/w):

8-(2,6-difluorophenyl)-4-(4-fluoro-2-methylphenyl)-2- {[2-hydroxy-1-

(hydroxymethyl)ethyl]amino } pyrido[2,3-d]pyrimidin-7(8 H)-one, tosylate
10.44 mg /6.96% w/w

Lactose (anhydrous) 71.01 mg/47.3% wiw
Microcrystalline ccllulosc (Avicel PH200)  22.50mg/15.0% w/w
Methocel KLOOLV 45.00mg/30.00% w/w
Magnesium Stearate 0.75mg/ 0.50% w/w
Silicon Dioxide (anhydrous) 0.30mg/ 0.20% w/w

150mg Total Tablet Weight (100%)
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friability test is carried out at the beginning and
end of run to ensure the tablets are robust enough for

W@ omuiosugs 12% w w aqueous fil m coat suspensi onPCEUS2006/060898

prepared by dispersing the required quantity of opadry
powder in water, with the aid of a suitable size
paddl e m xer. A suitable coater is preheated to 40C
for approx 15 minutes and | oaded with the tabl et

cores. The cores are then coated at a speed of 20rpm
using a spray rate of 4.5g- 6.0g/ mnute until

approximately 3% w w filmcoat (based on core weight)
Bﬂngﬁpﬂﬁégﬂﬁéﬁﬁﬂ%t wei ght may be nonitored at regul ar
Fir&ttﬁé &&h§oﬁéﬁwws&%1gﬁé@ﬁ&9%meoﬂtameltsqn@&t@u 4h6unts as

| mcoat end point. A final sanple of coated tablets
n@@dgbﬁﬁhbly taken to determ ne the nean wei ght,
t hi ckness, hardness and to assess the quality of the
coat. EXAWMPLE 2 MODI FI ED RELEASE (MR) FORMULATI ON of
The digssulisthhens muptesriptallive ¢edluldsgolaetoge anhydigsphangmpliose 2208

AT o o NGB RAA LeMROrE: at iencer
swuhtas a3PitdriRet ook Cube Blemdes. e dripsubstanca enddxcipoensh were blended

togﬁ_g) °T g%" 50 lin}n}#g% aﬁq%lliﬁ\%(? 1%%%‘?011%&8%@&%{&8%'{9&9 Sl cd through a 0.032

irfdh (s25e6n ehd Ehmrhiﬁl’ltbd)ﬂbg a furfhér 10 monote? an®t RPMphielaghdsii@n stearate

“’%‘ké@&%ﬁ{‘)&ﬁ%h{?f@SP%WT%%OE&}IB%‘PF%[IZ%W/] pyrimi din-7(8

i )-one, tosylate 10.44 ng /6.96% w w Lact ose

T@spr%ﬂsé’ R e B s P EABts Some Bt Yot Rtable rotery

%p&@ny b%ﬁ@@@@@vbﬂ\éd\h@neﬁl it 55 ﬁ&ﬁ@@lﬁlﬂaﬁlﬁfﬁ@k a target

0. 50% w 0
cwpwebglon Vv\\//e\lgglht 0% 150 mg élar(ljgee 1( % le%%x%%ﬁ' )anc? a targ thgkrzlgsé) of 3.0 to

3.5mm.

Tn-process controls for tablet weight and hardness were applied at appropriate intervals
throughout the compression run and adjustments to the tablet press may be made as

necessary.

EXAMPLE 3
MODIFIED RELEASE (MR) FORMULATION of 8-(2,6-difluorophenyl)-4-(4-fluoro-2-
methylphenyl)-2- {[2-hydroxy-1-(hydroxymethyl)ethyl]amino} pyrido[2,3-d]pyrimidin-
7(8H)-one, tosylate
Matrix Tablets with 40% Polymer
Polymers are either Methocel K100LV or Hypromellose 2208

Quantity Component (mg/tablet) (% w/w)
8-(2,6-difluorophenyl)-4-(4-fluoro-2-methylphenyl)-2-{[2-hydroxy-1-
(hydroxymethyl)ethyl]amino } pyrido[2,3-d]pyrimidin-7(8 H)-one, tosylate
10.44 mg /6.96% w/w
Lactose (anhydrous) 39.26 mg/26.17% w/w
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150ng Total Tablet Weight (100% Bul k Preparation

Met hod First the conponents were wei ghed from bul k
w@omnvasesers in the foll owi ng ambunts as not ed BPODUL2006/060898

The drug substance, mcrocrystalline cellul ose,

| act ose anhydrous, hypronell ose 2208 and col | oi dal

silicon dioxide were transferred into a bl ending drum

or suitable bl ender, such as a Pharma-Tech Cube

Bl ender. The drug substance and exci pients were
Micerdedaltiogetl hdosef(Avide! RER00E S 3226418/28PM% Wrer bl ended

i ngr edi S were sieved throug 0. 032 inch screen
Lg%gocfegggl%l ended for a furthergqgoﬂ%ggﬁt%o"éi‘fml? RPM
MéigesisinSeattear at e was added t 0.76hgy blsepgwand nm xed

m nute at, 17 RPM The bl Sﬁgg%/gr ug, sybst ance and

£ )
Sé]%bpé?lé’ﬁi P& W hpr essed, us dO7aBl® rotary

tabl et press, typically a Fettes&R2Goi ﬁg}&wigﬁu(loo%)
into 7.5 mmround tablets at a target conpression
wei ght of 150 ng (range 142 to 158ng) and a target
Buli piepessioRMaih@dt o 3. 5nm  Tn- process controls for
t abl et wei ght and hardness were applied at appropriate
Tha cempanants wersuyeighed s bulkperiginetsin thgamaunts as noted above, and
e B RAG PE R Be T  BR et
of 8-(2, 6-difiuorophenyl)-4-(4-fluoro-2-
met hyl phenyl ) -2- {[ 2- hydroxy- 1-(hydroxynet hyl)ethyl]
am no}pyrido [2,3-<f]pyrimdin- 7(8H)-one, tosylate
Matri x Tablets with 40% PHXAMPIRO#yners are either

I\/%@n%?f’%gj %%%@\A;l\/{mﬁ ﬁb‘fiﬁbl]f}\sﬁo%?gp 8—%’,%[]&1}1{1 ro%ﬁquf%jf—%-ﬂuoro-}

Hwﬂpl&éldl)ﬂ-l{l[@ib]zd(trﬁn?I)(hgkdl(oizﬁlie;lqbﬁthl’é’(]l]anﬁl!ml}lp}prﬁdﬁmai)—dgryﬁmidin—
- XY= 1- ydr oxynet hyl ) et hy am no} pyrido

7%2{{%35%‘], E)Oy%ﬁ%ﬁ din-7(8 )-one, tosylate

Matrix Tablets with 25% Polymer

Polymers are either Methocel K4MP or Hypromellose 2208

Quantity Component (mg/tablet) (% w/w)

8-(2,6-difluorophenyl)-4-(4-fluoro-2-methylphenyl)-2-{[2-hydroxy-1-

(hydroxymethyl)ethyl]amino} pyrido[2,3-d]pyrimidin-7(8 H)-one tosylate
10.44 mg /6.96% w/w

Lactose (anhydrous) 50.51 mg/33.67% w/w
Microcrystalline cellulose (Avicel PH200) 50.51mg/33.67.0% w/w
Methocel K4M 37.50mg/25.00% w/w
Magncsium Stcaratc 0.75mg/ 0.50% w/w
Silicon Dioxide (anhydrous) 0.30mg/ 0.20% w/w

150mg Total Tablet Weight (100%)

Bulk Preparation Method

"The components were weighed from bulk containers in the amounts as noted above, and

processed as indicated for Example 2, yielding a dosage strength of 7.5mg/tablet.
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10.44 ng /6.96% wW w Lact ose (anhydrous) 39.26 ng/26.
17%v wM crocrystalline cellul ose (Avicel PH200)

W@ 2002005026. 17% w w Met hocel K4M 60. 00ng/ 40. OPCE/WMA2006/060898
Magnesi um Stearate 0. 75nmg/ 0.50% w w Silicon D oxide
(anhydrous) 0.30ng/ 0.20% w w 150ng Total Tabl et
Wei ght ( 100% Bul k Preparati on Method The conponents
were wei ghed from bul k containers in the amounts as
not ed above, and processed as indicated for Exanple 2,
yi el ding a dosage strength of 7.5ng/tablct. EXAMPLE 4

MODI FI ED RELEASE ( MR) me?gﬁo?f
8- (2, 6-difluorophenyl) - 4- i ne
MobPEeY REREASE MAY P@WUL@M@I\D&S’MZ 6- d1ﬂuor01§henyl) -4-(4-fluoro-2-

t. hyl ] ar ni no} pyri m di n-
m&%wml)ﬁaﬂzrb( aﬁr-ét@ymwnglwf P%Wﬁ@ﬂnqd@wﬁgazé pyrimidin-
@o AnbGile, MRY g@ecel KAMP or Hypronel |l ose 2208 Quantity
onent ~ (ng/tablet) (% w w)
I\@il(l}zTeblétSfW%%Wymyu (4-f1 uor o- 2- met hyl phenyl ) - 2-{
s
P% oilg)r%t%l %&%eg%oﬁ; aI?/In?rnIE)I r)?fnlel OTe 2208quyrl m din-7(8
[ /) one tosylate 10.44 ng /6.96% w w Lact ose

- %W w M crocrystalline
Q&‘%ﬁﬁ“ﬁ’%@%ﬁ“&??@#%ﬁ%% D5 gl 33 . 67, 0% wl w
8 NB16hdiflsbraghivhyd V450 ity o26-2008thwiphehvE)Re 2 thydBieat at e

O SR PO B 2 A A 8 0" N/

3.5 mg /1.13% w/w

Lactose (monohydrate) 205.1 mg/66.38% w/w
Methocel K4M 90.0 mg/29.13% w/w
Magnesium Stearate 1.5 mg/ 0.49% w/w
Opadry Film Coating 9.0 mg/ 2.91%w/w
Sterile Water gs

309 mg Total Tablet Weight (100%)

Bulk Preparation Method
With the exception of the magnesium stearate and opadry film coating, all materials were

weighed into a granulating bowl in the amounts shown in example 5 above. The powder
was mixed in a Eurovent granulator for 3 minutes using an impellor at operating at

300rpm.

Thc impcllor was sct to 500rpm and the chopper was sct at 1000rpm, watcr was then
added to the mixture at 9 g/min using an atomizer set a 1 bar, until an acceptable granule
was produced, the granule was wet massed for 5 minutes using the same setting for the
impellor and chopper. The wet granule was transferred to a suitable drier, where it was

dried at 60°C, until the loss on drying was approximately 3%.

The granule was transferred to a glass turbula jar and the magnesium stearate was added
to the jar. The powder was blended for 1 minute at 22 rpm. The blended granule and
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Bul k Preparati on Met hod The conponents were wei ghed

frombul k containers in the ambunts as noted above,
wapa7psseessed as i ndicated for Exanple 2, yiebPdi/ng2086/060898

dosage strength of 7.5ng/tabl et. EXAMPLE 5 MODI FI ED

RELEASE (MR) FORMULATI ON of

8-(2, 6-difl uorophenyl)-4-(4-fluoro-2- nethyl pheny

[)-2- {[2-hydroxy- 1-(hydroxynethyl)ethyl] am no

}pyrido [2,3-<f]pyrimdin- 7(8 )-one, tosylate Matrix
negheews siiardtc 329%6 ﬂnhmwedmdiygm kGitdyletabldt hetss Netd ™0 edm round

aﬁfe’% f’lt %{_'g) ! O?&;lpﬁi%%n%ggg t%f%la g (rangép %lletgt309mg) and a target

tiBekizs6ofld 1 toidrsaphenyl ) - 4- (4-f 1 uor o- 2- net hyl phenyl ) - 2-
{[2-hydroxy- 1- (hydroxynethyl)ethyl] amno }pyrido
[2,3-<f|pyrimdin-7(8if)-one tosylate 3.5 ng/1.13% w w

liﬁﬁﬁc@ﬁﬁcoﬁlﬁﬁﬂmy ehbadte)eidfiand haEHESs 28Y06 ii\féﬁ\&lt eﬂggﬁﬂogﬁéﬂgl intervals
[.29. 13%W/wl\/age5|um8tearate 1 %

ﬂm\g theycomnrrsisIarrgd 8 ws%?ntamtilmwtgr@s.m@ gmade as
n&fes@f2P. g Total Tablet Weight ( 100% Bul k Preparation
Met hod Wth the exception of the nagnesium stearate
and opadry filmcoating, all naterials were weighed

Al 1198 v RREhLEINEo R AW pch ok Fes QL C?Ebys &Qﬁ‘%sfn the rcqulrcd

exarrpl e 5 above. The powder was m'xe

Qg HiY PheRRdrY ppwderinvates Withi the aihof m@ﬂab]@rﬂ?@tpaddle mlxer A
slﬁpd%'l@fihﬁ‘ goﬁi'nggiggcfh@[% widrel %&%8 g OV@Sforsﬂémllro ﬁl%qr ‘tﬁg@ cores were

he ch opper was set at
a‘?ﬂﬁﬂ@@ thefitn éoﬁmﬂmﬂ@m argl ngtatedh afl,%ﬂ o0 atrB08€o rﬁhpeilunBIS film coat

S\?spt]:rnskf&li wal %ﬂa&reda&tg QEee@&)%kt’ kgreg ey fgtg of approximately 4.5g/min, until an

approximately 3% weight gain was achieved.

EXAMPLE 6
MODIFIED RELEASE (MR) FORMULATION of 8-(2,6-difluorophenyl)-4-(4-fluoro-2-
methylphenyl)-2-{[2-hydroxy-1-(hydroxymethyl)ethyl]lamino}pyrido[2,3-d]pyrimidin-
7(8H)-one, tosylate
Matrix Tablets with 27% Polymer
Polymers are either Methocel K4M or Hypromellose 2208

Quantity Component (mg/tablet) (% w/w)

8-(2,6-difluorophenyl)-4-(4-fluoro-2-methylphenyl)-2-{[2-hydroxy-1-

(hydroxymethyl)ethyl]amino }pyrido[2,3-d]pyrimidin-7(8 H)-one tosylate
10.4 mg /3.37% w/w

Lactose (monohydrate) 154.7 mg/50.06% w/w
Microcrystalline Cellulose 49.5 mg/16.02%w/w
Methocel K4M 84.0 mg/27.18% w/w
Magnesium Stearate 1.5 mg/ 0.49% w/w
Opadry Film Coating 9.0 mg/ 2.91%w/w
Sterile Water gs

309mg Total Tablet Weight (100%)
37



10

15

20

25

30

was produced, the granule was wet massed for 5 m nutes
using the sane setting for the inpellor and chopper.

wab@7netsogr anul e was transferred to a suitabl ePdr/U82006/060898

where it was dried at 600C, until the |oss on drying
was approxi mtely 3% The granule was transferred to a
glass turbula jar and the magnesi um stearate was added
to the jar. The powder was bl ended for 1 mnute at 22
rpm The bl ended granul e andmagnesi um st earate were
conpressed, using a suitable tablet press, into 9.0 mm

Bl d table t,a target conpression weight of 300 ng
—F§§§g34§§%gi%i§%§ng) and a target thickness of 4.1 to

The Bdsmpo:lle’ntapwetm&ghahfrbml sl osnthiablsah thehgbinta agi noted above, and

PRRFST R I LORBPEES oryis RRedtipsaes HREMGnPy Sweliler

tabl et press may be made as necessary. A 12% w w

aqueous film coat suspension was prepared by

di spersing the required quantity of opadry powder in
INGdedmbaditnent drehaiisleffioR SédntpRitRinrZke RAGHES glrf(’t?er ddnf‘mbtered

SU|tabIe filmcoating nmechi né was pre-heated to
i gy pombingtien theppyrvaigh ane elomess agdditionalidaigs o prqdéugs asmlay be

néR8dakP8r fBEAbREe and rotated at 20 rpmat 800C. The
aqueous filmcoat suspension was sprayed onto the

tabl et cores at a rate of approximately 4.5g/ mn until

YI
PRI IR Bl B 5 o S
pmveﬂeﬂlhydhe pprangsition of thefihvamtion 2nd pestboddpdpent/drp -aﬁrmmstered

o) it S RMTE SN T l v
baiediciab effaetrfrdolcyrmstion af thesd ﬂlhe’lpeimm d{gml@ SMbeneficial effect can
in\%}i%:,%l iL ggtelugl%gc? togf)ﬁg]r%ilathkmetn? or p Qgc{ytn%%ice E: -acgt%)n of the
th@rap2ythe agdiltsl oC@phimatibn) th@re(p@ chhpforr ex@mpiel éndbphadiyingstidtidn of a
lo 659¥ dr oK Iﬁ:l o_f (bg.%/d ! o léy oggcg}l hr}{na]llyrge dﬁi’%{{s{egé)c[ c%unng

monotherapy, thus decreasing risk or incidence of adverse effects associated with higher

doses. Alternatively, combination therapy can result in increased therapeutic effect at the
normal dose of each agent in monotherapy. "Combination therapy" herein is not intended
to encompass administration of two or more therapeutic agents as part of separate
monotherapy regimens that incidentally and arbitrarily result in sequential or

simultaneous treatment.

Compositions of the invention can be especially suited to combination therapies,
particularly where the sccond agent is onc that is, or can be, administered once daily.
There are significant advantages in patient convenience and compliance where both
components of a combination therapy can be administered at the same time and with the

same frequency.

When administered simultaneously, the two components of the combination therapy can
be administered in separate dosage forms or in co-formulation, i.e., in a single dosage
form. When administered sequentially or in separate dosage forms, the second agent can
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10.4 ng /3.37% wW w Lact ose (nonohydrate) 154.7
ng/ 50. 06% Wv M crocrystalline Cellul ose 49.5

woguores6aem w Met hocel K4M 84.0 ng/ 27. 18% w WPCT/US2006/060898
Magnesi um Stearate 1.5 ng/ 0.49% w w Opadry Film
Coating 9.0 ng/ 2.91%Vv w Sterile Water gqs 309ngy Tot al
Tabl et Wei ght (100% Bul k Preparati on Met hod The
conmponents were wei ghed frombulk containers in the
anounts as noted above, and processed as indicated for

bEXBRRRer2d by ial duitgblarslas agkinsinygigihacduticalbymddeplabRtdosage
I n gne errbi)di ment of (yje. i nyentiqQn, a. copposition ?f
e LT FRAIPIEORY & BB AALERIn S29BRE (PHHOUST BB R IFORR composition.
T DFfeBiYe ¥ rhbbRABNO botidoRnehts 0P Bted cohibigstic theffiargformulated
as may be necessary or desirable. The term
togehshimh gl dpﬁ%%e‘a%ym herein neans a treatnent reginen
wherei n the agent provided by the conposition of the

i nvention and a second agent are adm ni stered .

Theefagt dosagk pné fregoeoydra; ng@qtggmq céqgeyd%ﬂle severity of the condition
| ht! Berl Budsiakodd: HQYbHG@ar patient, oth

bFhAE AR ol B S0 RioR TR CROFERETT o
madieatien tuodivitbnbriayibe|taking evis welhknown taithospskillpdinghe art and
cellr{ e gc zsc%u%;a%lﬁrd d Iﬁca%{mﬁg %m&g%m%tcconccntraﬁon of the

co-actron o € théerapeutic agents. I nati on
freh basamyf Seén6-diftrorepteemy|)ed-(4e fladmoe-authyipbenydt-2-di2-bydraxy-1-

| ower d ne. ot _ho n I 0 [ PR VASTN
Oy AT G GinR g N e ARy e PR ibhes blood
ad/sktherpatiatt!sdespoasofo thd pertvelaefcdbradition hsmgaicatedd Wit h

hi gher doses. Alternatively, conbination therapy can

result in increased therapeutic effect at the nornmal
Sty Oh acaedbiagesil fok theBnthberdpyeunZoithirtiaitispthe water soluble salt

ok ardaperopBrd g e RgPEy REPBSar | & BAENRE s
(Wéxg@ﬁe’cﬁ hﬁlﬂﬁnﬂi@%ﬁiﬁ@ﬂ_@,@}’d]p?ﬁhﬁﬂiﬁ_& (8 Hybne, and in particular the
tcls?fﬁtlte s(:)arlltt 1?1!:137 %e gcrllr%in%tel!‘etdrig rc|01|'m ir{a%%rlil ltttlerixgy \§v1etﬂ lé?sr]eglsearlnogirfying
antitheumatic drugs (DMARDS) such as abatacept (Orencia®), entanercept (Enbrel®),
infliximab (Remicade ®); adalimumab (Humira®), methotrexate (MTX),
hydroxychloroquine (Plaquenil®), sulfasalazine (Azulfidine®), leflunomide (Arava®),
Anakinra (Kineret®), rituximab (Rituxin®), or various corticosteroids, such as
prednisone; NSAID’s, COX-2 inhibitors (Vioxx, Celebrex, Bextra®), nonacetylated
salicylates (Trilisate or Disalcid ®); alone or in combination with each other. Other
DMARD’s which are used less frequently include but are not limited to azathioprine,
cyclosporine, D-penicilliamine, gold salts and minocycline, alone or in combination with
the other DMARD’s. Rcccntly the class of drugs known as the statins (atorvastatin,
fluvastatin, lovastatin, pravastatin, rosuvastatin, and simvastatin) have been suggested for
treatment of theumatoid arthritis. Supportive options for use with these agents, include
elemental calcium, vitamin D, hormone replacement therapy, and antiresorptive agents, as
well as raloxifene (generally for use with low dose corticosteroid treatment). Other
supportive agents for use with the NSAID or COX-2 inhibitors includes the use of a
gastroprotective agent such as a proton-pump inhibitor, or an oral prostaglandin analog
(Cytotec®).
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si mul t aneous treatnent. Conpositions of the invention

can be especially suited to conbination therapies,
w@asoriosesh@ar |y where the second agent is one the€T/US2000060898

can be, adm nistered once daily. There are significant

advant ages in patient conveni ence and conpliance where

bot h conponents of a conbinati on therapy can be

adm nistered at the sanme tine and with the sane

frequency. Wien adm ni stered sinultaneously, the two

ConMpVieind codniting tie i ﬁl&iﬂeﬂﬁy,tdmﬁtapmml&lbsb@ of these DMARDs

adm ni stered in.se ate dosa ]
S B i 4k tvory o e panchSF e Hagedgle iR wierp! physical
cafbiiict 61 BE SartEaGy patiéra) ind Gther MediePpdrathe itiisRPe] thay B8 taking, the

S IS5 9SS ST AL, B S LD et v

1d @658 siféd B%aeRe by a route and/or in a dosage form
ot her than the present conposition. In a preferred

enbodi nent, both conponents of the conbl nat| on therapy
are f rfm*at@ﬂ B V1011 L i Y s WY W L “f'*(‘.’)*i‘*

exactﬁ Msage..and. f.requency W“ﬁg&&l‘?&p
t he sM\vsérqtneyatef t he condlz(i)ltah?oi}aﬂgng/weaked t he :
wei ght,, general physical dojediablef. Seiontgéwpaqtl cul ar

pat i el aroQl HibrofEHCat T oM g $Rglc¥|dg may be taking
as i 3Bl lenlghown to those Skl| ed in the art and can

be f-e-acctpately-deternt-ned-by-neasuri-ng-t-he-blood-

| evelSyfesglariog Mi%‘df f4R). of b Pk Hass dafy

8-(2} Peftlifomide pheay| ) - 4- Iﬁtdl&mmdozmnrmawhmmglb )ieﬁ} If

{[ 2- hydr oxy-1- (hydroxyrn ﬁdﬂydl&:etdalyﬂﬂ)a{g/dny} pyrido[ 2, 3
-‘/“ "E{aﬂ%s&( kb e TN HR Q%‘d”%&‘iceﬁge%%gfé ard/or

t he patis-eni s respense.: to’-.t-.he-.--- ~COnRdi:t-0n:
bei ngindeimabdRemigrdghvith ?nl%ntgélﬁﬁol‘g]aﬁmeafﬁw # A

t r eat/eROTSRAte heunnt o d. atxhimg/kg IVi exervidevegeksol ubl e ... |

sal t |QHtirdmab (Humira) f40mg every other week or 40mg every
6- di fil uorophenyl) 4- (4-f | woga-steimet hyl phenyl ) - 2-{[ 2-hy .

..............................................................

(hyd‘éég ;hyl Yet hyl ] ami nd I}OBJPEEE[ §a§y6r| pyrimdin-7(8

) - onéx:: Ji.n..particular.the. tosylate.salt..my.be.. oo
admi ACsttispeidraiigs combi nat | o7l 0erdaily Oﬁmeldnmps@alsequwalent

b godk EW A EhnebedIy; TTUE Bt chbuida s IWARDS ) “STUCH as

abat acept (Orenc:| a(r)), entanercept (Enbrel(r)),
infliximb (Rem cade (r)); adalinmmb (Humra(r)),

WYL 826N BN Mtermediates, such as those described herein, are demonstrated
in the schematic (Scheme 1) shown below for the overall synthesis of 8-(2,6-
difluorophenyl)-4-(4-fluoro-2-methylphenyl)-2-{[2-hydroxy-1-
(hydroxymethylethyl]Jamino}pyrido[2,3-d]pyrimidin-7(8 H)-one tosylate salt, this

schematic is representative of the general process to make compounds of Formula (IT) and
(I11) which may then have the S(O)m-R g moiety displaced/reacted with an appropriate
“X” moiety such as shown below or as described in a number of patent applications such
as WO 02/059083, WO 04/073628, US 6,809,199, WO 2006104889, WO 2006/104915,
WO 2006/104917 and US 2006217401. Suitable starting materials and intermediates for
use in this reaction are well known in the art and may be produced by standard methods,
and may also be found in the above noted applications whose disclosures are incorporated
by reference herein.
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hydr oxychl or oqui ne (Pl aquenil (r)), sulfasal azi ne
(Azul fidine(r)), leflunom de (Arava(r)), Anakinra
W@ Bionesesoqr)), rituximb (Rituxia(r)), or variBPCBEUS2006/060898
corticosteroids, such as prednisone; NSAID s, COX-2
i nhibitors (Vioxx, Celebrex, Bextra(r)), nonacetyl ated
salicylates (Trilisate or Disalcid (r)); alone or in
conbi nation with each other. OGher DMARD s which are
used |l ess frequently include but are not limted to
azat hi oprine, cyclosporine, D-penicilliamne, gold
salts . and m nacycline,. alone of. in.conbinati wth . .
AZRIS SO “DIAREF RS G PyPHRLOR LB 9 thadteti! invention
thesconf@ustiato these( mwaateadhbmd&itm YA Statihgl gﬁoﬁ.}'ﬁ &ﬁﬁ%{ istieemed
ravast.at i r vastatin, and sinvastatin) have been
+isaGtis of e SOUTREHIOB of NELAROBISHGRENR1Y RS, RS, s and t
mHBRA] ddatewaRthi RO 8edBéd 1pResWithiivd HEHE sABeMALhts bRk YdBipounds of
| ement al cal ci ur}]y vitamn D, hornone repl acenent

e . .
Forarlap (I, SR and (Ve sv mers Ddlydeeeried heseige| | as
ral oxi fene (generally for use with | ow dose

cortjcosteroid treatnent). O her supportive agents for
Ttysey b desitehle dusimerhe pyntimeiof theycempewrdsi of ¢hig deventier such as

c T g?l%?dts g)rf’g%%{lﬁﬁﬁﬁi ? hih&td8 ?{étctigé’ ﬁﬂwﬁngg g?&%scm R BIcculc

| _or an ora _pr ost ag a'n In a_na
@y Eonsetacipn W iah to reidgmwaitad sideatactioes.f Feetienshgroups such as

h § i 0N an L. s . s j 19, .
R o e R T L
rgeilE rethoyddywhemilesirodd Stitarie oémiriva patetiicgitaupp &riveatwith hydroxyl
ication the.individual,K may,be.fakin th
st 3h Bl ks A i i W A o b M/ Mrncos, or
insEEnet dhratectng Bieowps)yin &3girsc Wehihekinolirecho et 419 Jehrs Wilelye¥d Sons, New
| V.= 1ntr

0 5 SR AL e M A SO0 i o
hpérokhingetcdang eidupd itvtud diherdommidgRogis itk ds béhdyl)@nd aryl groups

S S@Iﬂ%ﬁgltg}bgu%%%gr_ ggy]é()_Bo% ,%1 vyl ebcﬁlerg,vgufcg ras tt—%%ty irenre%lxyl*l or t-butyldiphenyl,
artd BikyDetBpResch Jas ey fcobif ey @it Al phremy by vaidbleikRege. Amino
e R AL PO AL St s
CaEix9E€ BtidlgrdghsQire fﬁ@caﬂ? @?gtﬁlate@ :b?%@ﬁs\%rlﬁi?ﬁ Qﬁmléiﬁ eftre]re trkllat can easily be

compounds of Fornula (I }
h}ﬁ%f@“@%@ﬁefosmmlagﬁ%logw e cpmezgherdheliken an

appropriate
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noi ety such as shown bel ow or as described in a
nunber of patent applications such as WO 02/ 059083, WO
w@2000/p3628, US 6, 809, 199, WD 2006104889, WD

2006/ 104915, WD 2006/ 104917 and US 2006217401
Suitable starting materials and internedi ates for use

in this reaction are well

known in the art and nay be
produced by standard mnet hods,

and may al so be found in

t he above noted applicati ons whose di sclosures are

i ncorporated by reference herein. Agai n,

solely as an

illustration of the preparation of conpounds of the
g%ﬁéﬁgtllnventlon t he conpounds in phese Schenes are

own w th an S nethyl

specific R, ®P921R3, Ry, ohg

group which
representative of the §(O m Rgsigrou

s deened
, as well as

d t| moi ¥ again

are deeﬁﬁﬁBﬁEpresentatlbe/Lj thhe sub@kubuentémﬁ

thelcfﬂfounds—of—ﬁdrnulas t
S

dcrivati zc reactive fun

reacti ons. Functi onal

1)y (PP

5T eNT ulsMy  desci':bed helrk
during the s s of @l
i nvention, su s conpounds of For

i onal
undergoing reaction so as to avoid unwante

groups such as hydroxy,

, and—trVT as

nDIecuIe
gfde
am no,

gro

and acid groups are typically protected with suitable
groups that can be readily renoved when desired.

Suita conmon_ protgcting groups for use with —
hydr oxyl groups] and rfitrogen groups gre well known|in
the aft and d i beqd in many refer for
Sti nsjance, Pro 'neg Goups in Oga nt sie
Ween t al. ohft Wley & Sons, o k
THF(N2OEC |1 1 or EMHBW|IG/ MEr%wMHo Z

prnlng

T\ ortabl Gl [yUroxyt g
,)ggj?u e gth r groups sgch as,benzyhxmpnﬁi@r¥l c
ogroup suc t ert - RQut oxycar bon Boc), SHulNpisO, \[f:r’
herg, suck .s t - butjyl di net hyl - but yl di phenyl

sugh as net hyl

and al{kyl ethers,
chain vari abl e I4+nkage.
i ncl ude benzwylrN.@syl
groups.

connected by an alkyl

Am no protecting groups may
such as acetyl
Carboxylic acid groups are typically protected

and trial kyl silyl

by conversion to an ester that can easily be

hydrol yzed, for exanple,—trichloethyl, tert-butyl
benzyl amd the I§ ke. Schemgl 1 Stage 2 F

Me Me
Stage 4 OH

g | J J/\/
OH (o] N/)\N OH
H
L/OH
H,N

NMP, DCM

™ o
————————
IPA, TBME 0@ N N/J\N OH
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THF, NaQAc CH3COSH C22H14 F3N303S60898 C19H 4F3N30S
(389.4) 3 Schene 2 Schene 2 is a description of a
waywisgsic pat hway to make internmedi ate (3), aPCDUIRIO6ICH0898
representative of Forrmula (IV) and which occurs in a
nunber of the synthetic exanples herein. Another
aspect of the present invention are novel conpounds of
Forrmula (I1) represented by the fornula:wherein R is
i ndependent|ly sel ected from hydrogen, C(Z)N(R q')(CR
gR2q) vRb> C(Z2) O CRI OR2Q)-vRb, N(R|
0')C(2) (CRIOR20)vRy, N(R g')C(A'N(Ri ¢') (CR
qR2q) vRb, or N(Ri %gilOC( ) (ORF VRo] R' is

[ ntlys ed at eachloc; rremce from
hydr dgen hal ogem—cr=4|al kyl; t1 EubET O b

al g Be n|t G,F( S qq)vFNRde o (CRI
qR2q)v C(O)RI2 S(O R !m 2 R5, or (CRi
OR2q)v' ORI 3; R3 |nde ende y sel ectted at each

oc &L£eNEE from hydr ogen hal ogen, G —al kylstageop
hal 0€2b®ituted O -4alkyl; R4 and Ri 4 are éé@ﬁ?z E Vo
i ndependent |y sel ected at é%léhc'gé‘b%;r ence from Sio),
hydrogen or G _4 al kyl, or R454hd 4 together with

the nitrogen to which they arepattached forma
heterocyclic ring of 5 to 7 negbers, which ring
optionally contains an additi het er oat om sel ect ed
fromNR9; R5 is independently ted at _each

occurrence fronk%%cgﬁgen Cl- 4] al , C2-4 al kenyl ,

-4 ERRYYY PR g the noieties SR5
be| ng SNR4ARi 4 S(O R bei ng SO2H )@I S(O Rs being SOH;
HNT SN sMe

F- i F
C1gHiaFaN;0S

(389.4) 3

Scheme 2

Scheme 2 is a description of a synthetic pathway to make intermediate (3), a compound

representative of Formula (IV) and which occurs in a number of the synthetic examples

herein.

Another aspect of the present invention are novel compounds of Formula (II) represented

by the formula:
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RO and R9' are independently selected at each
occurrence from hydrogen, or -4 alkyl; R2is

w0 pabefposgsoent | y sel ected at each occurrence froP€T/US2006/060898
hydrogen, G _4 al kyl, hal osubstitutedC - 4 al kyl, C2-4
al kenyl, C2-4 alkynyl C3_7cycl oal kyl
C3- 7cyc|oalkyIO aIkyI C5 7cyc|oa|keny|
C5_7cycl oal kenyl G 4a|ky| aryl, aryld-4 aIkyI,
heteroaryl, heteroaryl d - 4 aIkyI heterocyclyl, or a
heterocycIyIC 1-.4 alkyl wojety, and wherein each of
t hese noieties, excludlng hyd neQQ y be optionally
substituted; R13 is independe el‘€cted at each
occurrence fron1hydrogen, _4 al kyl, hal osubstituted
Cl-4 al kyl, C2-4 al Res gl kynyl, C3-.7

cycl oal kyl, C3_7cycl oal <w - al kyl, C5-.7
cycl oal kenyl , C5- 7cyclafalenyh” CrsyaRkyl , aryl,

aryl G -4 al kyl, heteroary heteroaryl d -4 al kyl,
het erocyclyl, or a (Fet) I yl d -4 al kyl noiety, and
wherei n each of these® Ies, excludi28 hydr ogen,
may be optionally substltuted; R and R&Myre each
vmé,glﬁﬂendently sel ected at each occurrence from

yd | | kyl, C3 6 | | kyl
R@ls S Rghanty sbigoa oL ER CUN O & N TR oD e

R R NG RRRN AR RCRIDRAMRNG TR ey ar e
at N&cttﬁwb@NURW)@lnl(ﬁmﬁ)JM o DRI b Y OR{ ZHERE (R RIS
ring of 5t menbers, which ri gpoptlonallg cont ai ns

Rdh 1saa@|¢nenéwﬁly W&céqdoaéteeﬁh qequEEn alogen, {Qie4 alkyl, halo-

o), P, g oy B o .

heggg cg?(Q)R,S Q@)QR@%M@LOKQON Imzll,g,”het erocyclic, or

hctcrocyclyl G io al kyl noiety, which noieties,

Rexis lingep pred milet rb@lgeﬁd aprpychepacuencs from hattoges, hsdegeny Cadralkyl, or

_r aryl; mis O or an integer
havﬂﬂﬁﬁgﬁ@%¥ﬁél or 2; s is an integer having a
RY2AHER Of arbieach 1113leﬁénd‘éntl§l Béledtod 8t AARhioBE @SS Ce Frbnh REd@dgen or C1_4
value of 1, 2, 3 or 4. vis 0 or an integer having a

v adliggl, of R]; apd R4 together with the nitrogen to which they are attached form a

heterocyclic ring of 5 to 7 members, which ring optionally contains an additional

heteroatom selected from NRo;

R 5 is independently selected at each occurrence from hydrogen, C1-4 alkyl, C2-4 alkenyl,
C2-4 alkynyl or NR4R 14, excluding the moieties SR5 being SNR4R 14, S(O)2R 5 being
SO2H and S(O)R5 being SOH;

R9 and Ro’ are independently selected at each occurrence from hydrogen, or C1-4 alkyl;

R 12 is independently selected at each occurrence from hydrogen, C1-4 alkyl, halo-
substitutedC1 -4 alkyl, Co.4 alkenyl, C2-4 alkynyl, C3_7cycloalkyl,
C3-7cycloalkylCj-4 alkyl, C5-7cycloalkenyl, C5_7cycloalkenylC1.-4alkyl, aryl,
arylC1-4 alkyl, heteroaryl, heteroarylC1-4 alkyl, heterocyclyl, or a heterocyclylC1-4
alkyl moiety, and wherein each of these moieties, excluding hydrogen, may be

optionally substituted;
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v' is independently selected at each occurrence fromO
or an integer having a value of 1 or 2; Zis

w0 pabefposgsoent | y sel ected from oxygen or sul fur; PEI/0S106/060898
R20 are independently sel ected at each occurrence from
hydrogen or Cl1.4 alkyl; and RO is independently
sel ected at each occurrence from hydrogen or
G 4dalkyl. Suitably, Ri' is independently selected at
each occurrence from hydrogen, halogen, O -.4 alkyl,

Rhgh@rnﬂlsba{dehﬂljr Sﬂc@bd 4t &ck)bbcurﬁe}hae @onhydroger|, Cﬁl 4 alkyl, halo-
qR2g) v* NRIR% (R oR20)v GO)R 2, SR o S(OR ¢
S(Ropsirmted GF-4 -6 Alkyath 6 mmloalkyl Gas7cycloalkyl

L SR g AR P9 G o

p rtﬁa‘t&ba@h Shef@b8GIEA4 hugm HetdtoEy I, 61 a ﬁabl%ya?lc i tia1ky1 moiety, and
Cl-4 alkyl is nmethyl, and the hal o-substituted-G -

al wiygreinseackr 8f thepe mobttivsr exehisiel hﬁedaogem, mayse 0pt10na11y substituted;

ROt LSRS08 L OO Ben, 1 i
f | Q9L nclosikyl; hjgo(ijdyﬂkball@ﬂ] ¢ thakTindiewl kyd whereieédtyilof thdde moieties,
one enbodi nent of invention, the phenyl ring is

s uixstuding bﬂirpm md@mntg@nallb ﬁub2t1tut¢ﬁb o1 lR\d #nid R’ tagstherrwith the
met.hyl . Sui I.nt ege V|n
o uifgen b Mo ire B uilatd o 9N M fylRgitlerSlychio rng of 5
Subtéadatynbei’] whithirimgegsivaey byntsiak ea Taédimbhﬂrhol’.t)tdﬁtogﬁ&lcctcd from
C((?Z% géRi %1% qR2q) vRo : > C(Z) 0( CRi oR20) vRb,
ngy ACE )(%/Rb SE)RlO)C(Z)N(agl q)(CR
R oo ) Pl Pt e s A o P P eyl
Z arleQxygﬂhylahdcmar;& Ectcxﬁa@lﬂ@[qblajd{ylﬂb:ta:mcﬁﬂchyi hctd:rbcyclle1 10
one enbodi nent Ri C(Z)(CR O0R20)VvRb:>Rb is nethy

Z 4lkylangighh which @omﬁc&rﬁcndmg Inglroronpiay aﬂr@f(&m@ﬁlyy SLFbstltutcd
R!%stﬂ_h?9k§589§bﬁjon and R " is in the 2-position.
m is 0 or an integer having a value of 1, or 2;
8 is an integer having a value of 1, 2, 3 or 4; and
tis an integer having a value of 1, 2, 3 or 4.
v is 0 or an integer having a value of 1 or 2;
v’ is independently selected at each occurrence from 0 or an integer having a value of 1 or
2;
Z is independently selected from oxygen or sulfur;

R0 and Ry are independently selected at each occurrence from hydrogen or C1_4 alkyl;

and

R10’ is independently selected at each occurrence from hydrogen or C1_4alkyl.
Suitably, R1 is independently selected at each occurrence from hydrogen, halogen, C1.4

alkyl, halo-substituted-C1.4 alkyl, cyano, nitro, (CR10R20)v’NRdRJ’,
(CR10R20)v’C(O)R12, SR5, S(O)R5, S(0)2R5, or (CR10R20)v’OR13.
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The phenyl ring when substituted by Ri' is preferably
inthe 2, 4, or 6-position, or disubstituted in the

WQ2007/0p580 t i on, such as 2-fluoro, 4-fluoro, PCT/US2006/060898

2,4-difluoro, or 2-nmethyl-4- fluoro; or tri

-substituted in the 2,4,6-position such as

2,4,6-trifluoro. The phenyl ring when substituted by

Ri is preferably in the 2-position, if R ' is

hydrogen, and in the 5-position when R ' is other

Thlaa8 chipod g, Rf’ﬁ@f‘rﬂlﬁ:p@{dﬁmﬂﬁ 8¢ledtB@ fohiglydrégen, halogen, C1-4 alkyl, or
di substituted by both and RI'" it is substituted in

hejpesubstittedy§il 4 Phyl- I\B}eehaé‘P@Péﬂﬁ Bigifgraldy selegted frqrp dluprine or chlorine,
ositign, and R is in the 5- 505|t|on Suitably, R4

th 1 r2d kagh s mesle. snetibp dakterbsijtutes- G viedicglis €8h In another

POGEER 1 T PR LG grr e R DA sy RilpEers B Ko
ﬁr@ﬂ‘efﬁbﬁhﬁ{ee}{a%@éﬁllé Ge16dt8D 8 udrfie or RIS andMBL €1 4 hﬁkgl is methyl.

optionally contains an additional heteroatom sel ected

Ih ooeneiBo8imenBof {radhiion, Bbe plsenyhdep éndébstituyedsetigendehtht 1 or 2 times
X qﬁﬁnpccurreth from hydrogen, C -.4 alkyl, C2-4

A alkynyl or NRARi 4, excluding the noieties

SR5 belng SNR4R14, S(0O) 2R5 belng SO2H and S(O) Rs being

SRl oh S ROTEER R T BYANG &F Gobrt ST DReT bl gy s 5 1 R is
h§ﬁh§ Rly, R12 is independently selected at each

occurrence from hydrogen, -4 al kyl, hal o-substituted
ad-4 alkyl, C2-4 al kenyl, C2-4 aIkynyI C3-.7

sy@hga RE %k md%er?cfé}iﬂif Qéllacls‘%(li Hondh h@rg%én IC??N&M Oﬂ(CRl 0R20)vRb.,

cycl oaLkcnyl,” C5_7cycl oal kcnyl
@'(ZW@RI‘OM(}WRb Nélm”’bﬁ(@(CRhﬂzewﬁb,yl Cl 4 al kyl,

het er.oc or._a heterocyclyl d - i et and
NRaPBR i oK CRABB SO e br BUR LA 1 R abbFom

nay be optionally substituted. Suitably, R 3 is

i ndependent|y sel ected at each occurrence from

Ihpde egbadingint, /R isKG(Z)OaRooB2msRibt BHasICTl rodkellaylkilis oxygen and v is

4_al al kynyl, C3_7 cycl oal kyl,
é%% liXg'%]k?ltﬁfhﬁlalkyl C5-7 cycl oal kenyl .
C5_7cycl oal kenyl O -4 aIkyI aryl, aryld-4 al kyl,

heteroaryl, heteroar C 4 alkyl, heterocyclyl, or a
InenerobpdingdnCR14is Q(qu)(cﬁbl oéim)v%mdlmhen@hw &ds hxmen vis 0, and

0 Ei%}le{f%{l egre%sl’dble L{Q hlnt%elg-pOb Andrﬁ}/ iS 1n ‘81%9—]3056{

The phenyl ring when substituted by R1’ is preferably in the 2, 4, or 6-position, or di-

substituted in the 2,4~ position, such as 2-fluoro, 4-fluoro, 2,4-difluoro, or 2-methyl-4-
fluoro; or tri-substituted in the 2,4,6-position such as 2,4,6-trifluoro.

The phenyl ring when substituted by R1 is preferably in the 2-position, if R1’ is hydrogen,
and in the 5-position when R’ is other than hydrogen. Preferably when the ring is
disubstituted by both R1 and R71° it is substituted in the 2, 5-position. More preferably Ry’

is in the 2- position, and R is in the 5-position.

Suitably, R4 and R14 are each independently selected at each occurrence from hydrogen or

C1.-4 alkyl, or R4 and R 14 together with the nitrogen to which they are attached form a
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Suitably, Rd and Rd' are each independently sel ected
at each occurrence from hydrogen, -4 alkyl, C,-6

waeyarosdskyl , C cycl oal kyl G _4al kyl noiety, andP@iTERm061060898

each of these nvoieties, excluding hydrogen, may be
optionally substituted; or R and Rd" together with the
nitrogen which they are attached form an optionally
substituted heterocyclic ring of 5 to 6 nmenbers, which
ring optionally contains an additional heteroatom
hetetaegtlddrifig ofit ox ¥ gembegsiWhich eing NpSonallySientadd yn additicnal

dr ogen 0 l, - h cycloalkyl, CJ cycloalkyl
h%%f@%&%ﬁ%ﬁ%%&§P§?&§§rylCi_io al kyl heteroaryl,
heteroaryl G _io al kyl, heterocyclic, or
het erocyclyl G _io al kyl noiety, which noieties,
Seiteblydi s Hjenagdenily wﬁgﬁt% 3t cgeh eprursAed fromdiidseganuCadt alkyl, C2-4

ui t.aply IS al kyl.,, .or .an _aryl. Ln . one
TR RSP R VR B ih R FEmidhesishp 2 SNRaR14, SO)Rs
baheleyAbLyd b ROFPY! ., nore preferably nethyl

Su?tagﬁg, &%@yﬁﬁcn %s an i nteger having a value of 1

or 2. In one enbodiment of the invention mis 0. In

angt.h e di nent . of the invention is 0, and Rg i.s
SRR, F‘R%?‘BWF ,1ndﬁP8?iﬁl'§enS§zleﬁT€fiﬁ§r~‘%C CrEEIS, Heegh g izpgen, or C1.
4lan&gger having a value of 1, 2, 3 or 4. Suitably, t is

an’integer having a value of 1 2, 3 or 4. Suitably, v

is O or an integer having a value of lor 2. Suitably,

! kS 4 nd dently, sel ecteed at each occurrence from O
st 8 P SRERRR N G o SRGR SRRy o
nilBdepandentd y 4 salyeat-ed AKm @9/9ekyay1, T4l Weloallyl

Sui tably, Fﬁ%4aﬁ§@Rf§q§fe ?%3§%gng%ﬁ?rfyéiﬁéé?ﬁﬁyét
Cadnsiycloe kuytC bracdkylr Gsn7hgmd loafieny b ICsCycyloalitonlyl CBui dllaydl yryl, arylC1-4

oy pellorraf BBty Sl RabiorT o tra Hoepeonn Yt moicty,
aRE R leffle Joh PG HRG& s, F@l@cgﬁg hy@()#é@,lﬂf%’ l%eatﬁ:gcéogﬁll?r substituted.

hal osubstituted O _4al kyl. PrefTefably the S
fluorine or chlorine, the d -.4 alkyl is methyl, and

Sk : -
pl{ri]%flg’?g %?Rct‘fcwechgﬁr@%yslaere?cggit !@S{éh 6&u§%§co ﬁ@ﬁleﬁydro gen, C1-4 alkyl,

halo-substituted C1-4 alkyl, C2_4 alkenyl, C2-4 alkynyl, C3.7 cycloalkyl,
C3-7cycloalkylC]-4 alkyl, C5-7 cycloalkenyl, C5-7cycloalkenyl C1-4 alkyl, aryl, arylC1-4
alkyl, heteroaryl, heteroarylC1-4 alkyl, heterocyclyl, or a heterocyclylC1-4 alkyl moiety,

and wherein each of these moieties, excluding hydrogen, may be optionally substituted.

Suitably, Rd and Rq’ are each independently selected at each occurrence from hydrogen,
C1-4 alkyl, C3_¢ cycloalkyl, C3_g cycloalkylC1_galkyl moiety, and wherein each of these
moieties, excluding hydrogen, may be optionally substituted; or Rq and Rg’ together with

the nitrogen which they are attached form an optionally substituted heterocyclic ring of 5
to 6 members, which ring optionally contains an additional heteroatom selected from

oxygen, sulfur or NR9’.
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substituted by R3 independently at each occurrence

from hal ogen, or C-4alkyl, e.g.fluorine or nethyl. Tn
woer@7esdsodi mrent of invention, the phenyl ring PGEI/US2006/060898

substituted i ndependently 1, 2 or 3 tinmes by fluorine,

e.g. t is 1, 2, or 3. Preferably, the phenyl ring when

substituted by R3is in the 2, 4, or 6-position, or

di substituted in the 2,4- position, such as 2-fl uoro,

4-fluoro, 2,4-difluoro, or 2,6-difluoro, 2-

% &, (O 1 4 bikyB Ubst icLalbeltyl, T3t Reycloalkyl Cp_1g alkyl, aryl,
S%%Ef%hsgssﬁ (lwg% ’scalc 6askyéf€%,52-%ri§]%org.*ﬂle¥1 on]e<y 1-10 8yl ory
ar@If oftjalignf hadérobiyd, Hietaremtyl@n 1 phatkyl,thetegodycliR3or heterocyclylCy 10 alkyl

hydrogen. A conmpound of Formula (I11) is. refre ent ed
meppty, Méicky mgistigs. exclpmedpriregen; may sidsondient! %S‘iﬁfl‘é‘&ded
from hydrogen, C(Z2)N(R q')(CR gR2q)VvRtb
C(Z)0(CRi o0R20) vRb, N(Ri O )C(2) (CRi oR20) vRb, N(R O i
SuiiEbB) R C0- ) GRYL, qREDFwRDIN eRNrbodmeTpithe BRiepiigp Ry is C1-4
q).vRb; ' is,i.ndependently sel ected. at each
allgHle prefeasily pethvh q{yg%vjewr%pgﬁ%g%ﬁy BSOS 4 Al kyl |
hal osubstituted- C _4 al kyl, cyano, nitro, (CR
oR2g)v' NRdRd' , (CR qR2q) V' O 2 R5 , 0..R5
Sufaty2 s 0 gys emtem%a)vﬂggcw%e CAPE f’ma%epf‘etﬁ %%mey" ofthe
inSEltEMiAG 8! HEAIIhACEJIIRRESR JTRMnREalicgers ohaio‘og%lns methyl or
C _4al kyl, or hal osubstituted Cl_4al kyl; R4 and 4
prapgl, peeddrablydegbpldent | y sel ect ed at each occurrence
from hydrogen or C _4 alkyl, or R4 and R14 together
wWth the nitrogen to which they are attached forma
Siiedbey, ady sh imteger hgviof aSvalwe of Im@nderd, which ring
optionally contains an additional heteroatom sel ected
fromNRI; R5 is independently selected at each
S@ebUY, Nl intdgRihinits agatie ofil; 2, Abky¢l , C2-4 al kenyl
C2-4 al kynyl or NR4R14, excluding the noieties SR5
being SNRARI 4 S(O) 2R5 being SO2 H and S(O) Rs being
Switddly,R9s anst aRthe%éﬂldvmgezpemdeafwr gel ected at each
occurrence fromhydrogen, or d -.4 alkyl; R 2 is
i ndependently sel ected at each occurrence from
STYHIL IR irfdepchdehity belediad AS4HRR bbéuH&EEirontt0 @k kit inteds? hdving a
al kenyl , C2-4 al kynyl, C3_7cycl oal kyl ,

value of 1 or 2.
Suitably, Z is independently selected from oxygen or sulfur.

Suitably, R and Rpq are independently selected at each occurrence from hydrogen or

Cq-4 alkyl.
Suitably, R10’ is independently selected at each occurrence from hydrogen or C1-4alkyl.

Suitably, R3 is independently selected from hydrogen, halogen, C1-4alkyl, or
halosubstituted C1-4alkyl. Preferably the halogen is fluorine or chlorine, the C1-4 alkyl

is methyl, and the halo-substituted-C1-4 alkyl is CF3. More preferably, the phenyl ring is

substituted by R3 independently at each occurrence from halogen, or C1-4alkyl, e.g.
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C3_7cycl oal kyl G -4 al kyl, C5_7cycl oal kenyl
C5_7cycl oal kenyl G - 4al kyl, aryl, aryld -4 al kyl,
whedoeiosmoy| , heteroaryl O _4 al kyl, heterocycl yPCT/U82086/060898
heterocyclylC\ -.4 al kyl noiety, and wherein each of
t hese noi eties, excluding hydrogen, may be optionally
substituted; R 3 is independently selected at each
occurrence from hydrogen, d -.4 al kyl,
hal osubstituted O -4 al kyl, C2-4 al kenyl, C2-4
flabkiyagt me@3d.. Th eyecdnoladdimlent 3nveantionptlelphlenBling Blskydtituted

igppfadely e & Minngr s i Eroaey eﬂylhét%rr%afy?'okﬂ

aIkyI heterocyclyl or a heterocyclyl C 1.4 al kyl
rein.each of t noi eti es, excluding
PRRSeRbSa HE The)v e BRPB distirees BE Rovotrethe b G rpREINOr, or di
I Q

s@{sglr‘%ﬁﬁ&g} ﬂg@gﬁpﬁ%%ﬁgh Cﬁedls B¢ él?(q [ﬂﬁgﬁg 2L GHUOES BF 2, 6-diftuoro, 2-
Hﬁﬁmﬂé& @@tQyﬂbﬂﬂmﬂaﬁ%ykﬂhoEem@poandnwmehesn4ahﬁﬁhmﬁo

t hese noieties, excluding hydrogen, may be optionally
substituted; or Rd and Rd" together with the nitrogen
Imbicembbdiyeat ef the timenedn fxkdemt anl,dps isdiyakdgensubst i t ut ed
heterocyclic ring of 5 to 6 nmenbers, which ring

optionally contains an additional heteroatom sel ected
Af DN GEForrHldlaf(um) i@&eﬂ@&emﬂ in® shyeegen, C _ 0

al kyl, C3_7 cycloal kyl, C3 7 cycloalkyl G 0 al kyl,

aryi, arylC] _i alkyl, hBtecoaryl, heteroarylC _ 0

al kyI het erocyclic, or het hy|)§: 0 al kyl

nDiety, whi ch noieties, exc ,:—ng hydrogen, may all be
optionally substituted; Rgis |G 1o alkyl, or aryl; m
is 0 or an integer havi pg aValnjue of 1, or 2; s is an
i nteger having a val ue_qf 3or 4, and t is an
integer having a valu@ ofN'1, N2, 3(@mRd. v is 0 or an
i nteger having a val ue or 2; v ' is independently
sel ected at each o€Ryit fromO or an integer
having a value of 1 or IS independeaﬁby sel ect ed

from oxygen or sul fur
whercin

R1 is independently selected from hydrogen, C(Z)N(R10°)(CR10R20)vRb,
C(Z)O(CR10R20)vRb, N(R10°)C(Z)(CR10R20)vRb,
NR10°)C(Z)N(R10°)(CR10R20)vRb, or N(R10°)OC(Z)(CR10R20)vRb;

Ry is independently selected at each occurrence from hydrogen, halogen, C|-4 alkyl, halo-
substituted-C1-4 alkyl, cyano, nitro, (CR10R20)v’NRJRJ?, (CR10R20)v’C(O)R12,
SRs, S(O)R5, S(O)2R 35, or (CR10R20)v’OR13;

R3 is independently selected at each occurrence from hydrogen, halo gen, C1-4alkyl, or
halosubstituted C-g4alkyl;

R4 and R14 are each independently selected at each occurrence from hydrogen or Cj_4
alkyl, or R4 and R4 together with the nitrogen to which they are attached form a

heterocyclic ring of 5 to 7 members, which ring optionally contains an additional

heteroatom selected from NRo;
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R Ga n R-20 are independently sel ected at each
occurrence from hydrogen or Cl1.4 alkyl; and RRO is

w0 pabefposgsoent | y sel ected at each occurrence froP€T/US2006/060898
hydrogen or C _4al kyl. A conpound of Fornmula IV is
represented by the structure: wherein R, R', R3, s,
and t, etc. are as described above for Fornmula (11),
Rg is C-ioalkyl, or aryl, and mis 0, 1 or 2.
Suitably, Rgis a G-I qalkyl or aryl, preferably Rg

R4 & ifehah&itly selEd R eafiesc@itrénsefrbin hydiogdhpEy L4 alkyl, Gney alkenyl,
enbodi nent of the invention, mis 0 and Rg is nethyl )
0E2p1 alsyhyl qriNRER phleycludingythe makhities SBsHemire BNR4R 14, S(O)2R5 being
denonstrates the_decarboxylation step using a

t APakt@da?©)8sheing $UES any thioacid derivative coul d

be d e g . thioaceti | @0 ' .
RS e BB o L ARREL M rygpqpeny o -t s
R $is tiaddpen 8ditRaei dtedsit ehctascoptreassiromm hydesiennT 1 cpdleylyinglo-

nmagnesi um cesiumor lithiumsalts are within the

c suttstitttedE 1 yhilleyli Garalkenyl, (the afRayh &isgecysioalyloaci ds

¢ B GeleBioft 4 a6 py TOBHREETY b truEelisRTIc S oot
;n»;;d@:?g %gflo ReteROfInhQcRERANY Ladiryid ﬁétéﬁ&wyg or ¥38tetdcyclylC1-4

sui t @ thioacid to achi eve decarboxylation on a
pylkiydlinéetyj amgl wherainbdack of thepy miothitivepyxcluding medrpgeng njay be
beli.evgp fjﬁgst?t%te%' novel feature of this process. This
r 8BEPTOR TRy 'donpri se use of an organic sol vent,

R ppisiiadedehyently sebedodduateadnoaiuttenvafrem hySudgeabCy -4 kyl, halo-
ani c solvent is one V\/ni]ggphas a boilin

or i oi . nt i ch

c v giiag ot kol Ciof SR b Pk sp G LR FR, U5 76 cloatic
Soel v i r | i id ,

SIS BT Hen TR T 5111t
Nherirbar R yeteedargliney alket, yteestsctyih) mra lgerodyddylahes alyl moiety, and
acetonitrile. In one enbodi nent of the inventi.on t)’he ) ]
orgAtie ead Obihesq BoTrHEs. GRoldmpdvErossR; My e ppEPEylly wbstituted;

Ry Snd ﬁ(‘jle LAl dabh AdepRRddndiSWelebRE ot Bich dRaFbh& Frorhthydrogen, C1-4 alkyl,
ijypl cally 1s at a tenpérature slightly above room

t ahpecaionieyl, €gidestloylkat Cynelk30 rOietpt andewhenciat anck of these moieties,

bel ow 30C the reaction proceeds at a slower pace. |n .

orEChsiedirEREe s FeY e aptipa#ly; substituted; or Rd and Rd’ to gether with the
nitrogen which they are attached form an optionally substituted heterocyclic ring of 5
to 6 members, which ring optionally contains an additional heteroatom selected from
oxygen, sulfur or NR9’;

Ry, is hydrogen, C1.19 alkyl, C3_7 cycloalkyl, C3_7 cycloalkyl C1._1q alkyl, aryl,
arylC1.1galkyl, heteroaryl, heteroarylCq_1( alkyl, heterocyclic, or heterocyclylC1-10
alkyl moiety, which moieties, excluding hydrogen, may all be optionally substituted;

Rgis C1-10 alkyl, or aryl;

m is 0 or an integer having a value of 1, or 2;

s is an integer having a value of 1, 2, 3 or 4; and

tis an integer having a value of 1, 2, 3 or 4.

v is 0 or an integer having a value of 1 or 2;

v’ is independently selected at each occurrence from O or an integer having a value of 1 or
2;
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run from about 20 to about 50 C. In one enbodi nent of
the invention the thioacid is potassiumthioacetate,
W@ o@i7amsohi oacet at e, cal ci umt hi oacet at e, nmagnEPST/UR2006/060898
t hi oacetate, cesiumthioacetate or |ithium
t hi oacetate. Therefore a novel process of this
i nvention, as shown in Schene 3 below, is the
decar boxyl ati on of a conpound of Fornula (TT) as
descri bed above using a thioacid derivative to yield a
Za@mpawemlyEelemHa‘mﬁ«i bkygenwiranlFuh s t : m Rg, R4, R
and are as, des for Sche
R e ko U G HEE LY SEle 0 h Botacg ¥w arpEFRopL1-4 allyl:
Tn,gnot her enbodi ment of the |nvent|on n1|s 0, and Rg
is a G _ioalkyl, preferably nmethyl or propyl, nore
Rpoefsemweydmlwtsytlectemobmompeme foomthydrageneniG jofalicel.
the novel process of ring cyclization of a conmpound of
Formula (IV) to a conpound of Formula (I11) by use of
AP FHodmu RN TVaisSepresdalel Bethie\s@ueiite: such as
mal oni ¢ acid (uncyclized) in an organic solvent with a
sui tabl e base. Use of K acid on a benzene
substrate has previously gel to forma bicyclic
system such as shown i zaki, M, et al. 5Chem
Pharm Bull., 49 (1), 2 ; Suzuki, M et al
Het erocycl es, 53 (11),-24Y] P00); or Kaneko, T., et
al ., Jpn. Kokai Tokkyo Ko 0245374, 14 Sept. 1998,
Hei sei . However, forng &jccl 0 syst em of
Formula (I1) using a pyrimdine substrate of Fornul a
(I'V) is believed nov e of malonic acid is al so
bel i eved to be siml novel . Blano, M et al.
Het erocycles, 36 (6) 1 R@ﬂ993) Fbyes R et a
Tetrahydron Lett., 23 (1&) 1613 (1982} )andLlppnann
E. et al., Zeitschrift fur Cheme, 19 ( 11), 422
%ﬁ979) Sui t abl e bases for use herein include both
oYy & Blaks. &r%gdm etclrrs es desgibed bbevedpg Hpireulp 4Hb R g is

ijog()ﬁ 1%e%§ a]éétnc Lbdi&rrli}d;a;: not limted to

2 5-di net hyl pi perazi ne, 2, 6- dlnethylplperldlne

6-di-tert- butylp¥r|d|ne 6-
Su1tably, Rg is a C1-10alkyl, or aryl, preferably Rg is C1.4alkyl, more preferably methyl

or propyl. In one embodiment of the invention, m is 0 and Rg is methyl or propyl,

preferably methyl.

While Scheme I demonstrates the decarboxylation step using a thioacetate derivative, any
thioacid derivative could be used, e.g. thioacetic, thiobenzoic and thiopropionic, or a salt
thereof. Use of a salt of a suitable thioacid, such as potassium, sodium, calcium,
magnesium, cesium or lithium salts are within the context of this invention. The pKa
range of thioacids is <0. Therefore, it is believed that an important feature of the thioacid
used is the nucleophilicity of its corresponding thiocarboxylate derivative. Use of any
suitable thioacid to achieve decarboxylation on a pyridine ring or a bicyclo

pyridinepyrimidine ring is believed to be a novel feature of this process.
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l utidine, 2-nethyl piperidine, 4-nethylben2ylam ne,

4- met hyl cycl ohexyl am ne, 4- nethyl norphol i ne,
wd2@hesmsbe nor phol i ne, benzyl am ne, butyl am ne, PCT/US2006/060898

cycl ohexyl am ne, cycl opentyl am ne, DABCO, DBN, DBU

di cycl ohexyl am ne, diethyl am ne, dihexyl am ne,

di i sopropyl am ne, DI PEA, diphenylam ne, dipropyl am ne,

di - secbutyl am ne, DVAP, ethyl am ne, isobutylam ne,

i sopentyl am ne, isopropylam ne, isoquinoline,

Thisrpixdionneay dbrapiiyel lmb péah drgrdic é\diﬁﬁﬁth)ﬁtibuhw #&ndomehination with

Wﬁ %Eﬁpg?ﬁg %&%ﬂﬁ%ﬁg Veﬁ %ng}bil nﬁﬂgﬁé ngn?\zv " can go up to

1 w@g 173 wlc RAuROF tK@icﬂvé%@t BbR@hRGacltidd mm{ﬁé hyd mmlrt@cztdmﬂF ethyl
tribu trict am nc, tr ropy amine In one
a@#ﬁsém RFiding gl w{enﬁl\éﬁ -etslparplidipe geetiglene chloride,
5  ddx4ndoeabdtbAlite, 1HPbREAmbEBEMentbH@X Y hANBE the organic solvent is THF
di et hyI am ne, di-sec-butylam ne, dinethylam ne,
of WdpSpy | ani ne, T/ US2006/ 060898 di propyl ami ne,
i soqui noline, 2,6,-lutidine, N-nethylpiperidine,
2, 6- dlnethylplperldlne pyridi ne, pyrrolidine, or
WhileterpErinitads ceral o 2nrigsug fori thisaaesions Hitynisdllshiseehn
r d
A, iR aBo ool ShhE, AIRE) ounfib 1! At tomporaturcs
10 belaWc3Qj’ (% thy teagipy erocee@l atm S(kamtrmac eln @Estpmmdwldnbths deaction is
U624 PRNAS: 56d & hi um hydroxi de, nagnesium
car onate,” magnesi Uum hydr oxi de, potassi um acet ate,
pot aSSI um am de, pot aSSI um car bonat e, potassi um
1A 88 RLRERER BB VRS SH IBH i, BRLAG Bem
tlhyzd:lemg@ mahthﬁﬂ }ﬂhahc&:iatgahmsmm thyshcotated ecsuimtth@m aiffe or lithium
15 tmst h%izgl de, potassi um phosphate, potassiumt-butoxide,
lpﬁabce Um carbonate, sodi um acetate, sodi um ani de,
sodi um carbonate, or sodi um nethoxi de In one

di mrent of the i.nvention the jnor bas
T@a@? FemedFloPaess of B R AR & Qi g}hgc %ev%logvavst%w
d&diehbxgSat A fUlBcasRiunl oF FeRRLIWITIRE SEScAbeATBNRSISHIP a thicacid
acetate, calciumacetate, or potassiumacetate. In
demaitiverto gidbdad lcnmpbunchd Paseili I8 owhermein PotasRg, Ry, ®) > and R3 are

cesi um acet at e, 6- d| nmet hyl
20  as described for Formula C[I ) above:

(Ry)s

(Ry)s
S N th|oaC|d
/

S(O)m- Rg S(O)m Ry

(RB)t
(1) (Rg)t iy

Scheme 3
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pi peridi ne, DTPEA, 2,4, 6-col Hdine, or di hexyl am ne. As
noted in the working exanples, the bases may be

waol2awrase0o nto i quid or solid bases instead of PCT/US2006/060898

i norgani c/organic. Under alternative conditions it is
expected that the solid bases as illustrated in the
exanpl es would work, e.g. using lipophilic solvent, or
changes in the reaction tenperature. Suitably, the
reaction is above roomtenperature, e.g. 40 to 700C or
Thoghembodimeanef thiiadentimt suitablyl @ag 0l 0h ahSthetiémBddiakatidf the

.55 QC +/- 10 . .Suitably the qrganic | vent i.s one
PP s o ROREIRG o HRIHPiE Lo S P RO RA GO TFTorebly
nikhylef | ux of the solvent. Suitable organic solvents

for use herein include but are not limted to

trifluorotol uene, triethyl eneglycol dinethyl ether,

' s t
Aol E%ﬂe%ggg@gmgm?% i %E B BB Qs bELifD pggzg iBR%2 compound of
Founuley) test Mmtum@ of Fquimls @ &y upg of metchrump Rojdly br a sultable
{ Q

%%g%lg%t_? il_l:%{ a,%%glg{él?: %I?dn@m gcgﬁzt%gﬂﬁrgn ({rﬁl?r%c sglrvcgt w1tl¥ a su1‘tablc basc.

Use of arwldiuois aciionmambenzing etisyhfedrasgpnideysly been used to form a bicyclic

el AP sy RO TR o Gk e AP age Chpidoon

SoedliyM. Bsaiblliqtdarokﬁﬂm &3 (MEt il (2eed)abeKamakonaTnet al., Jpn. Kokai

o0 BB, BS54 g T o0 05, R oA ot syt

oﬁFbﬂmylb €Ny asing a@yﬁaﬁ@ﬂne stbdttdte d{MEthlﬂu @V RYb&iRBd novel. Use of
@{%Eg%/ lg?% eo ba]ll 1@]{1}15@6& nqyie}.re? 82]{432 ?llletHeterocycleb, 36 (6)
13'8?(199'3)’-;'}%3@&,)’[@ Qdt al dT@tt:dthUﬁﬂf Danat (159 Fdl'?»c(‘l 98B} B Eippmann, E.
di but yl et her, cycl ohexanone cl. ohexanol
et3le (45K m&@“ﬂ%c‘aﬂ (LA 423?@%7{' 9%f or m chi or obenzene,
but an- 2- one, butan-2-ol, butan-1-ol, benzyl alcohol,
benzonitrile, anisole, acetophenone acctonitrilc,
Suttaltle heses dersgsedierin includakathynargamse gndeiganiz. hesges.
3-pcntanol, 3-ntthyl butanl- ol, 3-nethyl-2-butanone,
3, 3- dlnethyl 2- but anone, 2- entanone
Sgltm._lp Ryganic pasep s aise hg:em-:mh de gubrmean@hmued to 2,3-lutidine, 2,4,6-

G b IR RSB IOERlr % 0L 0 S, 2.

ILQI’dQI,qu. Qfmq:tﬂmtphgdr@ym tlamethylbepeyleming, 4 -methylcyclohexylamine 4-

UM%%‘;%{OE}Q ,b‘ghf%%ﬁ’mg%hgﬁge b%ln%)é?ﬁl%}eb éall,]nenne cyflohexylamme

cyclopentylamme DABCO, DBN, DBU, d1cyclohexy1amme diethylamine,

dihexylamine, diisopropylamine, DIPEA, diphenylamine, dipropylamine, di-sec-
butylamine, DMAP, ethylamine, isobutylamine, isopentylamine, isopropylamine,
isoquinoline, morpholine, N-ethylpiperidine, N-methylbutylamine, N-methylpiperazine,
N-methylpiperidine, piperazine, piperidine, pyridine, pyrrolidine, quinoline, sec-
butylaminc, tert-butylaminc, tctramcthylpyrazine, tributylaminc, tricthylaminc,
tripropylamine

In one embodiment of the invention the organic base is 2,4,6-collidine, DIPEA, DBN,

dihexylamine, diethylamine, di-sec-butylamine, dimethylamine, isopropylamine,
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et hanedi ol , 1, 2-di net hoxyet hane, 1, 2-di chl oroet hane,
1, 2-di chl orobenzene, 1,1, 3,3- tetranethylurea,
wa 274054500 chl or oet h. ane, 2-net hyl -t et rahydr of UPEIUSZM06/060898
optionally in conbination with water where applicable.
I n one enbodi ment of the invention suitable solvents
i ncl ude THF, DI PEA, pyridine, toluene, DV,
n- met hyl pyrrolidine, methylene chloride, dioxane, or
acetonitrile. It is noted that in some instance th? .

i 6 DASE BHnlBE-1B8dMS Sl-raghyIpépesidines AL6-disedtyTpigeridine,
d”ﬁéggfﬁékf.qgupyr[dine.,In anot her enbodi nent of the
pytidinenpyroolidinh or bifANREIRG| vent is THF or tol uene.

METHOD OF TREATMENT STUDY A study follow ng an

open-1| abel, 4-way, random_zed crossover . desjgn was . .
Suttabldictrednic habrsdbt wse heasia aEiuds @ﬁﬁr%nﬁﬁ}%ﬁeds%o‘}% ia, barium

rangi ng fro NERE SO at@ 81 cikh Bry8tdfi &S késium carbonate,
ca €gev %ﬂggg%&%?&#%géfour_tyeginents during the course
ceSitint Igirstideyljthiatm carbomadt.ditbisw ydropidegpagnegurp garbonate,

subj ect re enrol led, T RjsGeh S, Sofuashectarbonate,
mw&%%ﬂgﬁﬁet%%ﬁbmgﬁ él%e-{%g’?&% r?g or al dgse 0

- f )
pofassRu® diliyttasen phbmrgte) pdtagshumiethordder pREsHYIIRERP) poj2ssium

{[2- hydroxy-| . tassium hydroxide, potassium
e PR IR P PSP P EERCR G GSR i RS iup by droide, potass
m%t@%kid:%‘, Bothsshfrd N}q)_)m@ﬂh_ate, pﬁlta!;s!igngdséomﬂe,trhbldﬂw carbonate,dsodlum

ormul ation, which is provjded conpose
acgtatg, sodmpagidy: %@Eurfle?ﬁ&é’tn,‘l eg|°r\/beozr%ﬁ;llmi'ra% ntzeﬁgc’ﬂrrg? ning; in
the case of the MR fornul ations of Exanples 2 to

dherein, a single. 7.5, t abl et was_gjv L : ;
Imerrerioplgpdiment gﬂh%}rgrgang%}bﬁpggrg&gﬁce 4 eg Se(‘%giover};(gsmde’.cesmm
ABsROUTRekLa L08 ShRsEskkhnetie, astessnente, mAdISiWe acetate,
events were recorded during the sane tine period.
cRbmsnEcetan s PORFHFBECe#’S-e quantitated by an
HPLC- M5/ M5 net hod, as well as validated. Al
shoul d neet bioanal ytical acceptance criteria P
T ahdtherammdinenltiabars i soiHRa PP RS TGN PS?lmﬁ%e{a?e’ 2,6-dimethyl
ar amet 0] _é lidi dihexylamine.
P -eal?a%ﬂea?ﬁg%%‘t% 4% -%-‘(T-ef?ruér%x-yz- mct hyl phenyl ) - 2-{[ 2- hy
droxy-1- (hydroxyrnethyl)ethyl]arxdno}pyrido[ 2, 3-
T1.pyri m i di naZt 8H) 5 00R 1AS Bhads gn S Ldivatel iRbatuldy or solid bases
fg%gﬁﬁggﬂ$ﬁgﬁ¢%%§%%?¥ﬁ§ﬁ?a? nethéﬁﬁ? I .ndi vi dual P|a€Q?h .
iméwﬁfﬂiﬁa’(gbmin/cdm.awad@ﬂﬂpétemative conditions it is expected that the solid

bases as illustrated in the examples would work, e.g. using lipophilic solvent, or changes

runs

in the reaction temperature.

Suitably, the reaction is above room temperature, ¢.g. 40 to 70°C or higher. In one

cmbodiment the reaction is run at about 55 °C +/- 10 °C.

Suitably the organic solvent is one which has a boiling point which can go up to 1 10°C,
or at reflux of the solvent. Suitable organic solvents for use herein include but are not
limited to trifluorotoluene, triethyleneglycol dimethyl ether, triethylene glycol,
triethylamine, trichloroethane, toluene, tetrahydrofuran, tetracthylene glycol, tert-
butylmethylether, quinolone, pyridine, propyl acetate, propionic acid, propanenitrile,
propan-2-0l, propan-1-ol, piperidine, pentane, pentan-3-one, pentan-2-ol, nonane, N-
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actual time-points of blood sanpling fromeach subject

were used in the analysis. Pharmacokinetic paraneters
w0 p@bosso@r ea under the curve (AUC), naxi mum OoPCEUSHA6/060898

pl asma concentration (Crmax), tinme of Cmax (Tnmax),

elimnation half-life (T 1/2), and the plasm

concentration 24 hours after dosing (C24). Optionally,

an in vitro/in vivo correlation for each of the MR

fornul ati ons can be determ ned by evaluating a |inear
nietiydformastide) Nofneithyladetonidb, sﬁfrpmiethanamaolﬁdiﬁeﬁé anb@frl dcBtate, N,N-

Vit di ssal,ut,j stud sho term ne var us
gt o e e e R0 KPR s Acctae,
nmaﬁbl iRyprépye ataewd, HIET, mexﬂ@he%ténél\&i)fmdiﬁm@rﬁﬁ&ﬁﬂeﬂz@ne ethyl

he art )as an ab eV|at|on for the maxi mum.d

b%‘t?ﬁ&%vrﬁ“? 2reiAte At é)"fﬁ‘ﬁzﬁtﬁe Bibgagky DAMPY. P%EUs%fcgmlethqrn
dwhwylta@@i ldﬂgemmhﬁsﬁﬂds, &ﬁapﬁ?ymrg&l@dlyl&h& me&@%ne %rcol

measuri ng t population to

dtmréhylé@@r rthpisne Bb’ﬁoh distivdendarnie.idilerostrtiang. dlbutylether
cﬁﬁé‘l{@&h@& chc¥hdnbl) @y &BR hO! cil-REcFRREC IR WAt 'cﬁfbr&‘t%nzene,

whi ch the control has al so been adm nistered, the t
bRighR0Rn% DBiencaAl bataavhpl derey] ajwotol bengonirit, phisalei @mtophenone

a&ftmh{}ﬁc 2 cEidnd nag:%ﬁc tagiﬁ &40 #ﬁ}(fjl( MX )&l ot $¢]cn 9- &; gﬁin%f“ rHvUIHE’thylbu’can-

asma concentration of “drug along t
1(0‘16- hm@ylég@ﬂtﬁmneb BFediglethr 2t htandysc - peatafdaa 2i-spthyl-2-propanol,

-{/ {i 1ai |b¥. nb hgf—?— ﬁlgdnopg g é)gfgﬂgnoq ? ldggl?c;eﬂ%ntol 2,6-

es taken fro subj ec
divensluylad hgmam aﬂedimdﬂarléﬁpﬁlﬂanqmeahmﬂaﬂmnmshyi\mnm,cﬂ -pentanol, 1-

t shRPUl at,i neasur.i t.he A
o2 Rt | SRR P e B 2 PP R neene, 1.2-
eiﬂaemdiald mzmm@ﬂrw@e&ade do?rpaillmgethﬁnamltmdﬂchmrdm(ﬁzém 1,1,3,3-
he tr has heen
tet[r e n| O]ghj If 83{3’5%‘{%113@&% tﬁ’(elo %b’ﬁlo‘i’)fuéa%\?ﬁloﬁgf’%%ly m
cdkhblaaﬁaﬁ wvmlwateﬁhhené\ldﬁph@&)ud AUC control ratio may be
determ ned for each subject, then averaged. AUCs are

wel | understood frequently used tools in the '
Inperar rabedimentae! the inveation hl&@é)l@@ém@xmhsiie\iﬁﬂ@ DIPEA, pyridine,

, . ok cs Process
to%egl%h}g?ﬁlg n—{n%{hgm{d?né %etf;@éﬁr%(io &e er:],oorrdge fEfle. Ttis
ndi8& that d8some instance the organic base may also be used as the solvent such as in
DIPEA, or pyridine. In another embodiment of the invention, the organic solvent is THF

or toluene.

METHOD OF TREATMENT STUDY

A study following an open-label, 4-way, randomized crossover design was conducted in
healthy male and female human subjects ranging from 18 to 55 years of age. The
subjects received each of the four treatments during the course of the study, at a single
center. A total of 26 subjects were enrolled. The subjects were fasted overnight and then
given a 7.5 mg oral dose of 8-(2,6-difluorophenyl)-4-(4-fluoro-2-methylphenyl)-2-{[2-
hydroxy-1-(hydroxymethyl)-ethyl]amino} pyrido[2,3-d]pyrimidin-7(8 H)-one. In the case
of the IR formulation, which is provided as a 7.5 mg, composed of a 2.5mg and 5mg

tablet, given in the morning; in the case of the MR formulations of Examples 2 to 4
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Thus, a conposition is within the scope of the
invention if it effects in vivo either a Chnax or an

WRARID70bEs00 i s at | east 0.80 to 1.25 tines of thrCT/US2006/060898

i mredi ate rel ease formul ation (as the conparator)
conprising an equival ent quantity of drug and
exci pients, but w thout polyner. Chrax and AUC can b e
determ ned in humans or a suitable aninmal nodel, such
as dogs. Abbreviations: AUC o-24= arca under the
heﬂi‘ihﬁ: Qi @E i7cmmg itzh]j&et&tdz[s\/@vérofn thle Zfbrhdidl Serillblo6d Birhples were taken
he copcentration-ti curve for
A

o A hert PIAACIEHC B1Sesamag - AEFTse Rkenit gt recorded

d@iviﬁgﬂ?e‘lsahwhﬁrﬁef)é‘h@ 24) divided by 24 hours;
concentration in plasma; t i/2=half-life; t max tine

of maxi mal concentration in plasma. Coefficient of

[’Y@h&ﬂdn@éﬁtreﬁﬁmh’%@e HEEitIaSbY b @L@%/ﬁasrﬁ@wag as well as
e., the ratio of the standard deviation to the nean

V@laqifﬁéd f 04 repmshogid meet biggnaldidal agegpispesitifiesa ey %@ra@on standards
dﬁ@ﬁggﬁ@ contrfu!l ation nodel entitled Gastro-Plus

[atitons Plus, Inc.), for calculation of PK
paraneters for the MR tablets of Exanples 2 to 4

B TS A U, PR R o
(yraryméthyBethpidamthod pyriide [RSad Ipfromidine’ (B R)-oab tastyladgwrere estimated

o A 5558 S G50y 5, O b e

a@mak’tn(nag:’omﬁ& of8Flobd (sdiRpling Gof eatB sbbjebt w&e used in the analys1s
642

IR, 3.13; ; _and
SO RO e B 5 GRS thpFRom observed
p\mgaat @atatridtion (Cidax) tantloPCork (Emar)) elifmivationthalf-life (T1/2), and the
i ssol utiagn ra when ure the USP 1 Basket
B Pﬁéﬁnffégﬂ gﬁﬁﬁﬁé & b"5_1832(32%)150 rpmin 500 m of

0.0 IM Hydrochlorlc Acid at 37C, less than or equal to
20% of 8-
Qusiogaldy-raniBraminyive catrelation fosregeb ofthefRofeemylasions can be

dbleAmmedrgxtaluhtih § ¥ ImeXYRiHBYARIp of in vivo absorption as a function of in
et hyl ] -am no}pyrido[ 2, 3-d] pyrimdin-7(8 H)-one,

VﬂﬁéQPﬁﬂE“?%leased after 1 hour, from 26to 56% of
8-(2,6-difluorophetiyl)-4-(4- fIuoro-2-net|iy|pheny|)-2
-{[2 hydro&x-l - . )

T Sk shasl g Jetyging yRlioumpaseReiprs sl 2s 3 ey Cimpxe Cit,( 8
ADCQNE.L ibRbfy Rl RasRd Rl t er

Cmax is well understood in the art as an abbreviation for the maximum drug
concentration in serum or plasma of a test subject. In vivo testing protocols can be
designed in a number of ways. By measuring the Cmax for a population to which the test
composition has been administered and comparing it with the Cmax for the same
population to which the control has also been administered, the test composition can be

evaluated.

AUC is a determination of the area under the curve (AUC) plotting the serum or plasma
conccntration of drug along the ordinate (Y-axis) against timc along the abscissa (X-axis).
Generally, the values for AUC represent a number of values taken from all the subjects in

a patient test population and are, therefore, mean values averaged over the entire test
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1.5 hours and greater than 80% of
8-(2, 6-di fl uorophenyl)-4-(4-fluoro-2-nethyl phenyl)-2-

W@ p@7lydpoxy - | PCT/US2006/060898
- (hydroxynet hyl )ethyl ] -aiiiino}pyridof2, 3-
Ipyrirnidin-7(8 )-one :, tosylate released after 4

hours. The MR dosage form of Exanple 2 was tested in

vitro, and provides an in-vitro dissolution rate when

nmeasured by the USP 3 Reciprocating Cylinder (USPIII
ropmdptier. BY ineha)ﬁrrgi%h edJ@tfoda poprAitas tbe\ztzlwe1e ﬂqe?teﬁmdm}ﬂsmon has

b% r{) adn%%isiergcﬁ] arrlfg c%nq%%r?r%t 1rtT1 % th? %32(9 ?chratﬁe B?m% aéﬁqlattubn %W)éllch the
caftr@@-hb@ béerdacfrinm‘stﬁpmehg’ tept domposition can be evaluated Alternatwely, the

ARG oyl R B eisopined ol et Mopaehosed. avcs

aﬂe@ﬂﬁnd@&yb@ﬁ%qﬁ&iﬂ@aﬁ;@@ totfld Blthd phefaceliti QMASat OhLBRAWeen

e’&F’Fﬁl‘a%V &ﬁﬁéﬂ’fr’fﬂ) for cxample jp  Bharmeselrpstigsdirgpossea i Mptpgmatics”,
Poxsy El Winysly, Rysreidhvlrghnhs] 1986.

am no}pyrido[2,3-</]-pyrimdin-7(8H)-one tosyl ate

rel eased after 2 hours and greater than 80% of

Thug, 2, commosttiosris gy thp saapeofithe rventiomitihgfiyteimypiyo gither a Cmax

01{ &@A@@ﬂﬁﬁé at deast @X@ rtc?%%getfrﬂéélc)f' thr 51?( Lai3td ARLBY %) Jation (as the

do[2,3- i ]pyrimdin-7(8H)-one tosylate release
c%nn@'aﬁos) COPREISARE o saealtwrqnantityfolabmg ems«,exmpusntselmeadthout
pbl§i¢ktro and provides an in-vitro dissolution rate,
mﬁnh measured by the USP 1 Basket (USP |, chapter <71
1>) method at 150 rpmin 500 mM of 0.0 I'M Hydrochl oric
Creikdnd|AddE cehbr d@t‘ermi;{wdlin hom2090104 s\Btabls; Frimal model, such as dogs.

Agb;clvyﬁ ?1% h%UYZj %%r OTozncéSrErt%tlho}ﬁl t?rlﬁg rc]Xr\)c_f%f' é-[za_h%%(rjs; AUC o
mﬁmﬁatf}apzldle??l[ekpﬁeeﬁtﬂapynﬁm diel;ge Ydr&lé&n@mqr,t&%zﬂhﬂatmn of area

I
e asgua"’ FPUg f}ﬁ’ ‘}UIAE de‘T“EFEﬁf [ %/ ﬁ@erhy?m—ﬁlf}mné

cc{r{cﬂnﬂ?@tﬂﬂﬂmp-lasha tl/z—half 11fe t max=time of maximal concentration in plasma.
2,3-~r]pyrimdin-7

CoRt R REVrRgh . el B b e Schaea e reto of e

st@idad a&vibianto3B¥n@dan value for Cmax or AUC.
8-(2, 6- difluorophcnyl) 4- (4- fluoro 2-ntt hyl phcnyl) - 2-

Vdﬁﬁ% hydr ox 1- (hydr oxymet hyl ) et hy
1h1é]pr9§§1g]&df> 2S@2 CPMPYer Wlﬁlop(lgo clentitled Spsize-Blus (Simulations
PluS| 885 5r hlb8latidn BPPK%)ara-Eﬁ&eM@ofjﬁﬁ%gR thOLH &#Ex%ﬁgﬁl £to 4 herein,

3, was tested in-vitro and provi des an 1 n-vitro
human data is available. The above method of treatment study provided the following PK

parameters (mean +/- standard deviation) for the IR tablet and for the MR tablets of
Examples 2 to 4: AUC o.imsin(ng h/ml) 86.8 (IR); 82.9; 75.7; and 62.6, respectively; Cuax
(ng/ml) 37.5 (IR); 16.6, 10.5; 5.59, respectively; Tmax (h) .642 (TR); 3.13; 3.41; and 3.25,

respectively.

The MR dosage form of Example 2, was tested in-vitro and provides an in-vitro

dissolution rate when measured by the USP 1 Basket method (USP I, chapter <711>) at

150 rpm in 500 ml of 0.01M Hydrochloric Acid at 37°C, less than or equal to 20% of 8-

(2,6-difluorophenyl)-4-(4-fluoro-2-methylphenyl)-2- {[2-hydroxy-1 -(hydroxymethyl)-

ethyl]-amino} pyrido[2,3-d]pyrimidin-7(8 H)-one, tosylate released after 1 hour, from 26
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di ssolution rate, when neasured by the USP 3
Reci procating Cylinder (USPII1, chapter <71 1>) nethod

wa@eoodiogwsp@mt es bet ween 3 and 10 di ps per m nut ePCURED6/060898

m of aqueous buffer (pH between 1.6 and 6.5) at 37C,

| ess than or equal to 30% of

8-(2, 6-difl uorophenyl)-4-(4-fluoro-2-nethyl phenyl)-2-{
[ 2- hydr oxy- | - (hydroxyrnet hyl)ethyl]-arnirio}pyrido[2,3
- </[]pyrimdin-7(8 )-one tosylate rel eased after 1
tdh b, of T8 @b-4{FliosorB@ iy 044-@-{1Ro10=2-methylphenyl)-2- {[2-hydroxy-1-

e B b g Py PR s Fyslrelgased e
16 imyuirs andlg@aiel Bidh-80Reof 883 balifusepRasan4 i fRioré 20aeth§iphenyl)-2-

reater than 8Q%of . . o
(B RS a o ey Py oy By o e Ry Tipyiding] G ope, tosylate
rd1@asBy dRey hburs. _ _ o
(hydroxyrnet hyl ) -ethyl]-am no} pyrido[ 2, 3-cr| pyrimdin-
7(8H)-one tosylate rel eased after 8 hours. The MR
THO MR QokeTorth oEXRIRbR: AwaVastddes VR, 'aﬂg\%h;\yi@ebaﬂﬁn— jtro

provides an in-vitro dissolution rate, when neasure
diggolptien rpwhepamgesyred bgthg USPraRecdproeting Sylipdear (GPHI, chapter

<?‘ gp>)fr9&hi>&‘ 2280 rg@c% g%/%v%fcg g{%&ﬁéﬁd@&&&%ﬁtﬁﬁ' o Afgfsaqucous buffer

an or equal "t

(il brigenco gHeand §-Snat( 20, less thap-aretiim} ite HEP6H)8-12,6{d2unyrdphenyl)-4-
- | - ) .
e B ety -Gy Teh e apigoypysidol2.-
direrigrded’ @) eme]tonplate, refonsed Biet 1thous fomM3 to 63% of 8-(2,6-
d?ﬁ{%ﬁofgéegi@—lﬁgg LARRS [y—h)eﬁ%;llg hA.'e_nfyl)%1 r{ &—I%;c{;g %}D-)f l—(%?fgrr&%_e&fyi) ethyl]-
atfamod pprgeis3ay]-pyriiidih7( $if-ond yylattabRaSedId ey 2 iuth and/dreater than
8&ﬁ?@nf_%{?s/g-Ec)iﬁﬁ}/clrglgheenglﬁl-ﬁ?ﬁﬁﬁgor%f—i—%eﬂﬁylp oeunry?)-?—? Pz-fg/ aogg)?—rl—
(Brdf@xyBacdhyl)-etrydphaingl dyddd[2,3E dlporiei dAnTRE A bab &fdylale Rleased after
4i{h%ﬁ-hydroxy-l-(hydroxynethyl)ethyl]-amno}pyr|d0[2,3-<

Vrinidin-?(Siir)-one tosyl ate rel eased after 7
hours. The MR dosage form of Exanple 4, was tested

[n-vitro and prqvides an in-vitro dissolution rate, .
Tlﬁh M’# despses [}@,an B§ Exprapigsh washestshinot e iang pegiderry in-vitro
diss&3ibd rats; Rainaheasdded ) the®ISrO Batked (OSPaL &ﬁgﬁ?w 80 Bethod at
u

and 10 d|§s per mnute in 250 ni of aqueous fer(%pH
130 trpe 8190 w1l A 8-08 MEHydrochinric Agdslessihian oF caepl 40 20% SGok2.6-
difRbrdbhmesy1§-adi4huabons sy 1)-2- {[2- -1- -

1 i %‘(I%lﬁlqr}(’) ?Z?Qmet Ayl ph eﬁﬁliﬁy?pzlfknyl) 2-{[2-hydroxy-1-(hydroxymethyl)ethyl]
apne} pyadelRyp-dloyripddiaxi(HED fope et jeleasad aliyml howrofroma6 to 66%

L 7 48] ) A5 €[5 ¢ £1-

IRy B
(hydroxymethyl)-ethyl]-amino } pyrido[2,3-d]pyrimidin-7(8 H)-one tosylate released after
2.5 hours and greater than 80% of 8-(2,6-difluorophenyl)-4-(4-fluoro-2-methylphenyl)-2-
{[2-hydroxy-1-(hydroxymethyl)ethyl]-amino }pyrido[2,3-d]pyrimidin-7(8H)-one tosylate

released after 7 hours.

The MR dosage form of Example 3, was tested in-vitro and provides an in-vitro

dissolution rate, when measured by the USP 3 Reciprocating Cylinder (USPIII, chapter

<711>) method at dip rates between 3 and 10 dips per minute in 250 ml of aqueous buffer

(pH between 1.6 and 6.5) at 37°C, less than or equal to 30% of 8-(2,6-difluorophenyl)-4-
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di f 1 uor ophcnyl ) - 4- (4-f1l uoro-2-nct hyl phcnyl ) - 2-

{[ 2- hydr oxy- 1- (hydroxynctt hyl ) ct hyl]- am no}pyri do[ 2, 3-
wapeoppsdsdmi di n- 7(8i 7) -one tosyl ate rel eased afPEF/US2006/060898

hours and greater than 80% of

8- (2, 6-di fluorophenyl)-4-(4-fl uoro-2-nethyl phenyl ) - 2-

{[ 2- hydr oxy- 1-

(hydroxymet hyl ) - et hyl ] -am no}pyrido[2,3- ]pyri

m dm 7(8H)-one tosylate rel eased after 16 hours. The

(mudﬂsﬁgmetﬁgapmrqﬂ) an@:zjqnlyero&y- M&@dtce@h&dhylyetwlwﬁn-aﬂés%'do[zg-
vitro 1.SSOI. U rat

Ay b e e At Lhowy Fopb g0 Shgat

dIfBréghedPH-43{4- ﬂﬁo&-@%i\éﬂahﬁm%t@{Eﬂiﬁic&bxﬁnpdﬁy@ro@ylﬂeﬁ%ethyu-

|
t ha%papfip @33? %H}gﬁwém ﬂl%ﬁ)ﬂppﬁaszslage I’ﬁg{aﬁgﬂr Hirayoproend greater than

8{){/20fh¥€ﬁ &d¥fikoro hen 1) -4-(4-fluoro- 2-metlé>6£;engl) -2-{[2-hydroxy-1-

droxyr net hyl yI ] -am no pyrirnidin-7
IDJ%W@ hylythya émm}éﬁ%@bp yrimigigui(8 H)opptasalapreleased after

sMbOf 8- (2
6-di fl uorophenyl)-4-(4-fl uoro-2-methyl phenyl ) -2-{[ 2-
hydroxy | - (hydroxynethyl)-ethyl]-arnino}pyri dof 2, 3-

l@d%e&c ?‘ED ggng)/ﬁsﬁl lv@&setcsrtgé ﬁla\?ﬁ% a%fdtpg(SVIéCg181% vitro

gr eater
d@s@lztl@n dité| Womophasydd) byithe AISR i Brask (USRA] d}dppdrefﬁy 1>) method at

l?ﬁ}‘%{m 948 gJH)o@Y)qj’ﬁ{tﬁg}a? JEYOI% de Ie mhfiﬁ 09%9_%& 0 20‘%yofl 8-(2,6-

ate release
difhmrdfRedpb algel-floomm-Dincixdpidng )62 - {[/%hydresjmel(hydroxytredlyl)ethyl]-

DB B R o R Byt from 1 0 61
ofiBi(hoedifiorbpBeryd i (A- fﬁ%o-@l—memymheﬁmehqsp{jﬂt@cﬁm fer
t han,or

tp H6.0, .|
ORPetiae R R Bt R oSrS i s Fiman oy lose yeopsed afier
4-Ha>)dfkrah>d)grbater than 80% of 8-(2,6-difluorophenyl)-4- (4 ﬂuoro-2-methy1pheny1)-2_

D B St i L Bl T T 3 A Rl S o tosylate

rd16as68 %ﬂ@lf 7 hours.
8- (2, 6-di fluorophenyl)-4-(4-fluoro-2-nethyl phenyl) - 2-{
[2 hydroxy-1 - (hydroxymethyl)-ethyl]-an no}pyrido[2,

The RYR |d8];eﬂgerfoflfn lolf Exam /Eletcps%lsae&s%df flFias et dhbRles’ aﬂ‘ﬁ%&o
and gr eater than 809
b’

digselytion gite. Wsngppestid) bysthe 1198 3 Bepippocating KplipHerSPIH, chapter

<vi 2 rﬁfi@tﬁ@&f ¥t dip rate% between 3, and 10 dips per. rmnute 250.ml caf aqueous buffer
- am no} Pd% <f]]npyr| m

' gfyammegﬁén&y% K of Tistco b otk srslio Aot @F BLA.0 difluoropbery )-4-
(43 9 33 glﬁ@?ylfé B)I%j;% ;{?{' h&@ig};b f]] {th)aﬁgéﬁe%ﬁfeltﬁﬁf gmmo}pyrldo[Z 3-
d]pynm1dm—7(8H) -one tosylate released after 2 hours, from 42 to 62% of 8-(2,6-
difluorophcnyl)-4-(4-fluoro-2-mcthylphcnyl)-2- {[2-hydroxy-1-(hydroxymcthyl)cthyl]-
amino }pyrido[2,3-d]-pyrimidin-7(8 H)-one tosylate released after 6 hours and greater than
80% of 8-(2,6-difluorophenyl)-4-(4-fluoro-2-methylphenyl)-2-{[2-hydroxy-1-
(hydroxymethyl)-ethyl]-amino} pyrido[2,3-d]pyrimidin-7(8 H)-one tosylate released after
16 hours.

The MR dosage form of Example 5, was tested in-vitro and provides an in-vitro
dissolution rate, when measured by the USP Basket (USP 1, chapter <711>) method at
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rnet hyl phenyl ) -2- {[2-hydroxy-|
- (hydroxyrnet hyl ) et hyl ] am no} pyri do[ 2, 3- ] pyri m di n-

WO ¢@Hpssne t abl et of Exanple 1 dissol ves 80% weTius204&060898

m nutes. The dissolution profile was neasured in a

standard di ssol ution assay, for instance by the USP

Basket nethod (USPI, chapter <71 1>), at 37.0+ 0.5

degree 0C , using 0.01M hydrochloric acid or other

suitable nmedia (500mM ) and a rotation speed of 75 rpm
1POAVERBHD £ 1 FOBNB MIPhbSi#iat B RFEt at §H & Delckhen bl guaRt®20% of 8-

e e

(lsydraxﬁn@thﬂbaaymahﬁﬁw pyritio(243 dl]ipgﬁﬁnéﬁnxr(@pf) Yhe li’@Sl'Ydté redeased after
dr oxyr net hyl)

et h am no} pyrido
oG AR g o AP E-6h e AR b ORISRy IRy 2- (12
hfyﬂr‘(ﬁ(ml' Gﬁfdf ﬁd@lﬁﬁ?—%ﬁ@l]tﬁﬁnb%rﬁfﬁpgfﬂb&%1ﬂﬁ ﬁ@ﬁ)—one tosylate

rticular an enmbod

r@ﬁa%ﬁ éﬁplh‘b bﬂ‘t“iséﬁd iggcattrdhayr %(béméﬁr@ré é#ﬂupmnhenykmr@hﬂuoroa-

0 ) 1d1n-
é)Z )f?T uorg?(%enyl1 @12(8 %T%Ehgﬁjéﬁ?l?%xﬁhk%ﬁ@%%)@ynmd
7(§ ytelrﬂl(ehwlraeﬁ@yrlaélphw)et hyl ] ami no} pyrido[ 2, 3 -
</[|pyrimdin-7(8. )-one, tosylate; and b)
crystallizing
Tée (MR glogidel foon o fisnyiple 6. Wabtﬂtqd) meviZormdiproyidenss n-AtrH

d.js%olﬁylg{l gg&/ ! %géb%yd?% {Hé:% . Llle?w 5P ?}&%Bjcer %fl% method at

fHom an appr
180 rpremt 506G ddrof OIS ﬂ’hosmlammffeﬂ gatf 6.0, Ielmathﬁm oraguadio 20% of 8-

(2. 6-
R4 Fare-ms By iobsmtlsg SRdwgiory oL
(H}E(R;iwﬂdsthﬂyethyl] {almyieled }ZpWidﬂE% LY R )p@hisﬁydhha]‘e(ﬂ'lf:]z@}xé idsiyllzat? released after

0 y " |
1 St 2R D% SRS T e Mo D-2- (12
hizliroxkar (nyar@@meﬁwlyruhlyl]rarﬁmd}ﬁmw[ﬂs@z]gylﬁ@[deMHy-ene tosylate
relReroRBRR BRORBARA SToRter TheY B0% OE R RO RSP T A-Ur ioro-2-
rrfﬁtl%ﬂp}hbﬁ@i@ z-r{[f.hymsagﬂa{m?nmmﬁqemwﬁm}ﬂpﬁlmwjr}w,eao[z 3-dlpyrimidin-

rovi des fo m xtures o
TR0 g5y P‘i?cFF’@ﬁ?F‘é‘r?;ﬂeﬂﬁheﬂtsf | uor o- 2-
rnet hyl phenyl ) - {[ 2- hydr oxy-|

hdroxrnethl et hyl ] am no}pyri do[2,3- r
Ip [(qcprép@pso)r/l the co%vgntlongl 11rnmedla}:cep%/elea,se 8 [(2 6- dlﬂul)r@l/)henyl) 4-(4-fluoro-2-

methylphenyl)-2- {[2-hydroxy-1-(hydroxymethyl)ethyl]amino }pyrido[2,3-d]pyrimidin-
7(8H)-one tablet of Example 1 dissolves 80% within 45 minutes. The dissolution profile
was measured in a standard dissolution assay, for instance by the USP Basket method
(USPI, chapter <711>), at 37.0+- 0.5 degree °C., using 0.01M hydrochloric acid or other
suitablc media (500ml) and a rotation speed of 75 rpm.

POLYMORPHIC FORMS

Another aspect of the invention are the novel polymorphic forms of 4-
methylbenzenesulphonate (tosylate) salt of 8-(2,6-difluorophenyl)-4-(4-fluoro-2-
methylphenyl)-2- {[2-hydroxy-1-(hydroxymethyl)ethyl]amino } pyrido[2,3-d]pyrimidin-
7(8H)-one.
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7(8H)-one, tosylate which conprise form1, form 2,
form3, and form4. In one enbodi nent the m xture nmay
wo p@ossobot h form 1 and form 4. The conposi t i PCT/IH3006/060898
conprise from1, 2, 3, 45, 10, 15, 20, 25, 30, 35,
40, 45, 50, 55, 60, 70, 75, 80, 85, 90, 95, 97 or
greater than about 99 percent of either Form 1l or Form
4. I n another enbodi ment the m xture may conprise 1,
2, 3, 4, 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55,

TibkhotifdembadirBéht 0¥ Bhe A0ent®n is A hrétesgfEaheprepbafiondpie

99 percent of either Form 1l or Form 3 I.n .anot her,
P%‘bfﬁ’é’al?lﬁ% EFermph é torfx (i partigalpr e pmbpdisnept obthednveption is thy,

ara%gnogﬁonﬁqawl"ﬁghc Fnﬁer?n 50, 55, 60, 70, 75, 80,
, 95, 97 or er than about 99 gercent of

c@bhébtaFB%rPQfecﬂr STBTRRHALLY T Bid2 SrdiGapTophens H(frefluoro-2-
RGBT 0D sy i
80, ghlyrgmdh@%@f@?or@rtogybﬂ erdt han about 99 percent of

. o
1, A 20 BB T OB O oy
[ nveﬂat(ihydlroaymﬂp'd;)sﬂwi]gmmca})pyddnﬁr3-gh)ymmdm—7ﬁ$ﬁ)eone tosylate from
pol y rmr oénfflt%rsrrrv ? &Fc%% (P g gﬁ%ﬁ%ﬁﬁca@t@ tﬁ‘{' EO%%IBH Q¥s- (2,6-

ate conp

formo

cr ysﬁ&ﬂddrﬁml&ayatéb(@ﬂuaoemmnplhm@ M[Z}hscﬂmxjoéel by

I .
i DR AR ARG PSSP i RSt gpes et Form 4.
atons in the corrpound rel ative to t he orlgln of its
FREPUPR LSy SryLL B ROtk 1 § SREFot T Boml3 epgrorm 1, and

Fbah 4and WEp@UNlart Q.s&oﬁmrawgemg nABBsi‘fdny]pEamf F&rfry $f fdkm 2 and
These differ nt cry tal‘LI ne forns are call.ed

FBBP gnfﬂ% andrg and Forgydh gre alsqyeseq interchangeably

characteri zed, and repr oduci bl e polynDrphlc solid
state forms of the 4-neth yl benzenesul phonat

The sxprtipe further preydes- fezm‘a;qum §r@pﬁTéWPmele{‘3ﬂl)'4 ~(4-fluoro-2-
nitiBp RNt @ﬁ;ﬂhﬁh@?%h)@%d %nﬁﬂ@ﬁ}émyﬂ?n{]ﬁ\i’ﬁfyﬁ&b![@i%%mxdm-
-ethyl]amno rid ’>]p rim-dn These
gy fcﬁleﬁomisat gy Rajo ﬁb@\d@d form 4. In one

'bgfifn?&l& 'ttg}n{)gflﬁp Pha gplfncfd?l% vol fo‘EImSIt ﬁ{c?fofn‘ﬁrm]“ heac%rﬁlg&Mbn may

erelrn In gur es Forms 1to 4 respecti

CHTpife G JD|2£ Bet-éntlPals. Q@a?mliﬁ)g-?’@a‘}% |4i5n%Q=r5§ B3SO 75.1@3/% 85, 90, 95,
?%a’?e? tl?ﬁl #13%%99‘9 ex%éncfﬂ &te th@r P‘é)lfrr{ ELE ﬁBﬁﬁW gﬁ ﬂz)th'épgmbomment the
S 0 S ﬁom 8 ﬁ

sta are s and” descri be
mixture may comprise 1, 2, 3,4, 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55 60 70, 75, 80, 85,
90, 95, 97 or greater than about 99 percent of either Form 1 or Form 3. In another
embodiment the mixture may comprise 1, 2, 3, 4, 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55,

60, 70, 75, 80, 85, 90, 95, 97 or grcatcr than about 99 percent of cither Form 3 or Form 4.

In one embodiment of the invention a composition may comprise from 1,2, 3,4, 5, 10, 15,
20, 25, 30, 35, 40, 45, 50, 55, 60, 70, 75, 80, 85, 90, 95, 97 or greater than about 99 percent

of an individual polymorphic form, be it Form 1, Form 2, Form 3, or Form 4.

In another embodiment of the invention a composition may comprise one or more
polymorphic forms as described herein and an amorphous form of the tosylate compound.

61



10

15

20

25

30

Characteristic powder X-ray diffraction pattern peak
positions are reported for polynorphs in terns of the
war@alosasoposi tions (two theta) with an al | owabP@&r/US2006/060898
variability, generally of about 0.1 +/- 2-theta. The
entire pattern, or nost of the pattern peaks may al so
shift by about 0.1 +/- due to difference in
calibration, setting, and other variations from
instrument to instrunent and from operator to
operator The XRPD data descri bed herein was acquired
PANa tlca X Pert Pro powder diffractopeter
Asgy E%@W@t@ lincestatgof A FRBBPUIN A5 %&%P%ecﬂﬁf several

c?&s@ﬁbgfa@hﬁrpa@ﬁh&@fsoﬁmt E8e dasdidionis! dpade %@m@s tan@RforMRBsition of
r adi atl on: Cu ener at or tenS| on: ener at or

the ftoamin th&eomougil &? lptiverfg|the opgin of ¢§s uafirellnGhese patrnppters are
)_Erl%erﬁﬁ&ﬂalﬁ} &Pl by C%Qtal LLAR aPAYsiST BRS poskible feLAMIfund to

e sanpl’e was preparéed nount i ng few m |l ligrans
foym warpthen gpe sl (beearecdlﬁfﬁtqng posdjnepioame are called

%5&&% hd1g in a thin layer of powder. Characteristic
XRPD ‘angl es and d-spacings are recorded in Table 1

bel ow. There are only a small nunber of peaks in the

T?gggagg%gﬁgﬁ}nggé BQ 4%@@ Q&@P telga(f pﬁ H?ﬁgfﬁ\ég%%&%{lﬁssolid statc

aracteri s
foralsaultiat é@inqihglbamengsﬂpiﬂmaa(mmtatq)@dlﬂorﬁ 8TaIM-diftborenhgnyl)-4-(4-

BEEs SRR P AL A TR AR SO NBE A pvricol23-
d]ﬂml}lgﬁr—zﬁl%{)agllet I;Iélgfﬁs ftlmsls m@Hetedr:Zﬂamhateﬁlhydé{}'&@q)‘Mer diffraction
CRREPA S Slig S aQramd: A Bavirhebiit ie BidlBes L 8 ¥ morms 1 0 4

rés@édft’iviely CIFDSR aﬁiﬂ@)ﬁf%l‘dnﬁal BadnnhigkEalbtigsty (B8KY dhasBay also be used
eC|f|%ﬁ%han thos H a shaded backgr ound.

Sisht fifieeenEghng ?B £ figfeionms 2pare w&a&@ﬂeiweé;}mm

any one, any two, any three any four, or any five or

nore of the 2-thcta angle peaks. In artlcular t he

Chasetegistig Powdes 28y élffraﬁthrheaﬁﬁeangalwosvwes AFfregoyed for
%ﬂﬂitﬂes inWe@nObf thB 8n B HAREITR YA o) %%Tad EIWab 1 Sbility,
assi s

in characterization of the polynorphs of the

gpradlbne! ihovehli n 2Bty nbhpeitie IPéF‘?ﬁHZOY wayt afiies pytisre peaks may

ai%@ shitebREbRE 0Zed- PYjua Ry difRenc@RY chiffatid) betiAbESnd @Hé(r variations
four, or any five or nore of the 2-thetd angfe peaks.

filom iarement tainstrureens @ag &om ommrator gmeperator.

The XRPD data described herein was acquired on a PANalytical X’Pert Pro powder
diffractometer, model PW3040/60, serial number DY 1850 using an X’Celerator detector.
The acquisition conditions were: radiation: Cu Ko, generator tension: 40 kV, generator
current: 45 mA, start angle: 2.0° 208 , end angle: 40.0° 2 0, step size: 0.0167° 20, time per
step: 31.75 seconds. The sample was prepared by mounting a few milligrams of sample
on a Si wafer (zero background) plates, resulting in a thin layer of powder. Characteristic
XRPD angles and d-spacings are recorded in Table 1 below. There are only a small
number of peaks in the XRPD patterns which enable distinction between Forms 1, 2, 3
and 4.
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7.2 2Qangle; or the peaks at 3.7, 7.2, and 11.7, 19.4
and 21.2. Polynorphic Form 3, may therefore be

w@eb@rastser i zed by any one, any two, any three, PENysS2006/060898

four, or any five or nore of the 2-theta angle peaks.

Tn particular, the peak at 7.8 2q angle; or the peaks

at 4.4, 7.8, 8.7, 9.0 and 19.3 2Qangl e. Pol ynor phic

Form 4, may therefore be characterized by any one, any

two, any three, any four, or any five or nore of the
Chatdeetrdtiapedlep@@ides.antl Raloarlatd Cdlspcindiar Qakmatiz&d M Table 1. and

2Qangle; or. th eaks at .4.3, 8.0, 9.2, 16.7, 20Q.9,
W&%C%%ﬁ%tegéﬁ%ﬁ@&ay i, PiglRepis P RRRrS el veiya shaded
badlgrowitydibiivisuishitiat fofadrond e §tsds, OAerddikd (BeREorRBEE in bold)
pacing / angstrons as

.al so, be ajtributed to the d-s |

R iR S forb O VPR AES oo or [T nFegtiy Beaks of another
61 M Go2QProx2HBChROmAk ARER FeakRAGk @%ediﬁém%ﬁ? tHoSRAR Aohaded

| A 2Qd-spacing / A7.5 11. 7 4.4 20.1 4.3 20.7 9.9
backgreungl. 9 9 8.7 °10.2 8.4 10.5 13.0 6.8 10.3 8.6 9.0

9.8 9.2 9.6 16.3 5.4 11.7 7.6 11.8 7.5 11.9 7.4 19.8

4.5 14.4 6.1 15.6 5.7 14.6 6.1 21.1 4.2 17.5 5.1 17.6
Pglygnorphig Eprig 13 mag therpforg ba chagctegz@l Uy anyléneg aBy Bwe.on three, any

3 p 4 84.1.; 1

Wrodogh § oS g Sl eeig pihe) 1 pandeg, o podars.2 26
anggle; @ tho peaks aTAé 4BTl §.R28 pegler lifscof thBSEdhémhdgpams ambET-IR may
af [; | : | C tar, 3 FI-IR. . .
R et L R RO bt iietionn

Di anond/ ZnSe ATR Accessory at
Polymorphic Form 2, may therefore be characterized by any one, any two, any three, any
four, or any five or more of the 2-theta angle peaks. In particular, the peaks at 3.7, and

7.2 20 angle; or the peaks at 3.7, 7.2, and 11.7, 19.4 and 21.2.

Polymorphic Form 3, may therefore be characterized by any one, any two, any three, any
four, or any five or more of the 2-theta angle peaks. Tn particular, the peak at 7.8 20
angle; or the peaks at 4.4, 7.8, 8.7, 9.0 and 19.3 20 angle.

Polymorphic Form 4, may therefore be characterized by any one, any two, any three, any
four, or any five or more of the 2-theta angle peaks. In particular the peak at 8.0 20 angle;

or the peaks at 4.3, 8.0,9.2, 16.7, 20.9, and 23.9 29 angle.

Similar characterizations of any one, any two, any three, any four, or any five or more

may also be attributed to the d-spacing / angstroms as shown in Tablc 1 below.
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4 cm- resolution. Form 1l bands were observed at: 3442,
3219, 3072, 2935, 1697, 1654, 1619, 1558, 1501, 1479,
wQaae4/0595882, 1360, 1341, 1314, 1282, 1247, 115PCT/1S96/060898
1107, 1076, 1062, 1030, 1011, 1005, 983, 947, 913,
876, 838, 820, 798 and 709 cm 1 . Suitably, Form1
“exhibits these characteristic bands of any one, any
two, any three, any four, or any five or nore bands.
Form 2 bands were observed at: 2950, 1703, 1654, 1622,
TS24, 1499, 1480, 1451 , 1360, 1319, 1289, 1238, 1183,
1155, 1117, 1076, 1052, 1029, 1007, 982, 943, 864,
848, 816, 797 and 710 cm 1l. Suitably, Form 2 exhibits

TNERGrRMAl aCl Br 1 ST iforRA0S Of any Gifgm $NY (WO, aNYForm 4
t no

hree, any folr or any- fivelor re h:m.rlc Eorm 3 .
2BandsPaeire/ Bbk &8y edl-sacingdey | 3874, dpeaEng 4405, 261 gsbspacing/ A
1624, 1574, 1p59, |1501, 1477, 1455, 1360, 1314, 1286,

o QI ; an

1717 10171 1 Vi 4.4 .4 1104 1000 W a
210 TH _IH_H_OEO;EaEa.-.-. i TUO0 USuU
7 ’ ’ \§§§§§ §<§§§§ ’ 0.1 ’ﬁ§- 1 207

N d nd / m

6 9 \

N

6 it
SRR :x\ ?\\‘\§\\ R §\\\\‘\\\‘§\§

§§§§§
9.9

d W, 49X 8 04 ATR/g 10.5
or |nore bands ands weie hqpr\Wer at - 13336
134p84, 1986, 16483 (1626861590, 245¢, 1548 1478,22455 26
163301, IS41, 1¥ypy | 1245761235, LY, 114l 11721113997, 74
1065, 1031 10071981 "047 485 4834 818 300 781,
19811 and*729 chi4?*| suifdbly, [Fbfnls exm-bits {H&Sd 6.1
21cihar act£pi st1 f1hanpds ok.lany dnezedny two) any|tbpée, 5.8
gfty—Hoet—or “ﬁy4five AR ?“J s—Hhe 1R d"ag7for 53
ZQ%rns 1*t0 4 |l ust #% ed i|n ures -16, /= ==
regpectively. |Easm 4 i d.3believadotijo be 4he nostig4 4.8
thermodynani-cab [y stabljgat—Topmy tenper g ure—with 27
23.5 3.8 22.9 3.9 20.9 4.3
26.1 34 27.2 3.3 239 3.7
27.6 3.2 27.2 3.3

The FT-IR spectrum of the solid forms was recorded using a Nicolet Avatar 360 FT-IR
spectrometer, serial number AEA0001623 fitted with a Diamond/ZnSe ATR Accessory at

4 cm-! resolution.

Form 1 bands were observed at:

3442,3219, 3072, 2935, 1697, 1654, 1619, 1558, 1501, 1479, 1454, 1382, 1360, 1341,
1314, 1282, 1247, 1150, 1119, 1107, 1076, 1062, 1030, 1011, 1005, 983, 947, 913, 876,
838, 820, 798 and 709 cm™.

Suitably, Form 1 exhibits these characteristic bands of any one, any two, any three, any

four, or any five or more bands.

Form 2 bands were observed at:
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melt onset neasured by DSC at approxi mately 218C.

Forms 1, 2 and 3 arc |l ess stable and show nelt onsets
wo@Rooapmsoxi mat el y 2300C, 2060C and 2110C r esperCT/Us1096/060898

In Forms 1 and 4, the nelt event is followed by

degradation. The nelt enthal py val ues, therefore, my

not be accurate. The Form 2 nelt nmay be foll owed by

hi gh tenperature events. In the Form 3 trace, shown

herein as Figure 11, the Form3 nelt is followed by a

2958\ 1|7058T6544 16E 1 %{h,:—:‘l 498C1 4412 N AT BBV 8f3 1tg|h ¢289 nrzsx VYaIR3, 1155,
ne usl n a nstrunents cal ori met
195 PG 1S 007 SR B G00: 58 818 7LD con'
1000 0126). The sanple was wei ghed into an alunlnlum
an, a pan_lid placed on top and lightly crinped

SW%HMFO%&PMB@ Hespaharactaastiodsads Ab#DEoRge pRY two, any three, any

FEANGUGE LR LS AGrhaigat i ng rate of 1C min 1 . The
data are illustrated herein as Figures 9-12 for Forns

1to 4 respectively. The solubility, ripening and

P %Wﬁ&d?@k%goﬂﬁﬁdédde'Cate an enantiotopic systemin
Ich Form4 is the nore thernodynam cally stable form

3&69at3@ﬂ§e2%ﬁ3uﬂ'é@5 Bébdwvi ol 741 35590 S@hol 445 i 35,i1860mk3d 4, 1286,

1%2?13%@{‘%%??# 3’115“8%1219@ g 1e168%0| @&ﬁ‘;ggf 9%'3084?7 885, 836,

8eBLHG amm84cnfmf he invention is the poI ynor phi c form

Form 1 substantially as shown in the X-ray diffraction
pattern of Figure 5, or differential scanning

Soithldy | Fetr § exhibiteigsachaictéitigic tanbs obinyt bies, anif tved,@dy three, any
f1ﬁ§0tr of Fi ure as (a) and/or 13(b). Another

¢ Ye?ﬁnl P¥fYention is the pol ymorph, Form 1
characteri zed by an x-ray diffraction pattern

conpr|3|n pressed in terms of 2 theta angles,
é@HdF%’gﬁﬁﬁeQ@ & diffraction pattern conprises a

399@k3(mt4 8786, 1801426, 01r590I 15581160%; mzs Oll4fsf5rﬁ§61I q911 1286, 1245,
rn conpr and 8. 2+/ -

B T, S5 oS o Seanodl o RTab 20 BRa B, b, 781, 741
aBd 239 e 1, and 9.9+4/- 0.1; or iv) said x-ray

diffraction pattern conprises peaks at 8.2+/- 0.1, and

13.0 +/- 0.1; or

Suitably, Form 4 exhibits these characteristic bands of any one, any two, any three, any

four, or any five or more bands.
The IR data for Forms 1 to 4 is illustrated in Figures 13 — 16, respectively.

Form 4 is believed to be the most thermodynamically stable at room temperature with
mclt onsct measured by DSC at approximatcly 218°C. Forms 1, 2 and 3 arc lcss stablc
and show melt onsets of approximately 230°C, 206°C and 211°C respectively. In Forms 1
and 4, the melt event is followed by degradation. The melt enthalpy values, therefore,
may not be accurate. The Form 2 melt may be followed by high temperature events. In
the Form 3 trace, shown herein as Figure 11, the Form 3 melt is followed by a small Form

4 melt.
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v) said x-ray diffraction pattern conprises peaks at

8.2+/- 0.1, and 16.3 +/- 0.1; or vi) said x-ray
wa@lrdof7 089500 on pattern conprises peaks at 8. 2+/ -POI/1IS2006/060898

and 19.8 +/- 0.1; or vii) said x-ray diffraction

pattern conprises peaks at 8.2+/- 0.1, and 21.1 +/-

0.1; or viii) said x-ray diffraction pattern conprises

peaks at 8.2+/- 0.1, and 21.8 +/- 0.1; or ix) said

x-ray diffraction pattern conprises peaks at 7.5, 8.2,
'ﬂﬁﬂ@S@tﬁﬂhmgﬁn&ofﬂﬁx%nﬁahdsanamddmﬁﬁyamAHoﬂnpamﬁeEﬁ000

onpri ses peaks at and I\ X

calogprgeter (ash eF“It P‘é@??f §7B§qlt Ty SEEHAM ses 1&89 01%62 J];l)l%samp le
wab Wei gﬁétﬂml& a ghumifiudi p@i, 2Xpah lldﬁiﬂa@d}oﬂr tay adi llghﬁy tiimped without

pattern co i ses_peaks at 7. 8.2 d 19.
sopRaciPpna AE PR PETGEI ] A8 e R Fivg g [0°C min”. The

da@??rlféslll@&razcd%ergin?as F?élgegfi Y/ gor Podkns Plo X |ré/sbe&ii}e@y X-ray

raction pattern Conprises peaks at 7.5, 8.2, and
21.8+/- 0.1; or xv) said x- rg ffractlon patt
Theotpbihiles ripeniRg ang mPltglg Ioipt dga dl%ﬁfaali gnaémwp“bsyfte“b}n which

F@%&{SA wst‘ﬂg %03 B&Xm%%&a&ﬁ%m}%aa@tf&ﬁﬁ Bt t%ﬁﬂ%fdt@x%sb%aﬂ%oai 135 °C

and .1; "or xvii) said
and-Fayn msfﬂmmhemmqyaammaﬂymmrp istabbesat ferakeraparesatpve 839 °C (thus

thg h19ghcr mc?tmg point). 9.8 +/- 0.1; or

Thus, one embodiment of the invention is the polymorphic form, Form 1 substantially as
shown in the X-ray diffraction pattern of Figure 5, or differential scanning calorimetry

thermogram of Figurc 9, or the infrared spectrum of Figure 13 (2) and/or 13(b).

Another embodiment of the invention is the polymorph, Form 1 characterized by an x-ray
diffraction pattern comprising peaks expressed in terms of 2 theta angles, wherein
i) said x-ray diffraction pattern comprises a peak at 8.2 +/- 0.1°; or

ii) said x-ray diffraction pattern comprises peaks at 7.5 and 8.2+/- 0.1%; or

iif) said x-ray diffraction pattern comprises peaks at 8.2+/-0.1°, and
9.9+/-0.1°; or

iv) said x-ray diffraction pattern comprises peaks at 8.2+/-0.1°, and
13.0 +/-0.1°% or

v) said x-ray diffraction pattern comprises peaks at 8.2+/- 0.1°, and
16.3 +/-0.1°; or

vi) said x-ray diffraction pattern comprises peaks at 8.2+/- 0.1°, and
19.8 +/-0.1°; or

vii) said x-ray diffraction pattern comprises peaks at 8.2+/-0.1°, and
21.1 +/-0.1°; or

viif) said x-ray diffraction pattern comprises peaks at 8.2+/- 0.1°, and
21.8 +/-0.1°; or

ix) said x-ray diffraction pattern comprises peaks at 7.5, 8.2, and
9.9+/-0.1°; or
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xviii) said x-ray diffraction pattern conprises peaks
at 7.5, 8.2, 9.9, 13.0, and 2 1.1+/- 0.1; or xix) said

WO 2008959046 f racti on pattern conprises peaks at FCBUSBO&Z060898
9.9, 13.0, and 21.8 +/- 0.1; or xx) said x-ray
diffraction pattern conprises peaks at 7.5, 8.2, 9.9,
13.0, 16.3, 19.8, 21.1 and 21.8 +/- 0.1. Another
enbodi ment of the invention is the polynorph, Form1
havi ng a powder X-ray diffraction pattern conprising a
char agtsaa'dixsna'ymiﬁﬁeaﬁqn pattdre eompaifesiaks ansit8 7, dndt/ -

0.1 and 8. 9 . Anot her enbodi nent of the

i nvention ] h% p61ynnrph Form 1 having a powder

X- r ayi)diafd x«ﬂgt dl1ﬁﬁlad®1@ht1ﬁft8rncdbl’fﬁ5ris%$ ?@k@ a€h3 8oL ehd sti C
peak, in t f 2CQat about 0.1 and 8.2 +/ -

0.1 and at +459-1% 9ddi ti onal characterlstlc peaks in
t er mxiipkaid era§ QifBatesh f)&t% gorﬁpﬁ/ieg /ﬂ%all% at¥B5 & 3/ and0- 1,

16.3 +/- 0.1, 19.8 +/ - 1, 21.1 + 0.1 and 21.8 +/-

0.1. Anot H3® éﬁ%édﬁﬁent of the invention is the
pol ysmnhid £y aiti-Raeh M tEmROWHR sedpsAY Al f5f BaCEi PN

pattern conpr|S|n a characteristic peak, in térns of
2Qat aboul?di%- 015 qg 1and 8.2 +/- 0.1 and at |east 3

el ecr QR LRE AELEFbA DR ElRrss bEIgR D5 €9 gnd. |
19.8 +/- @GlB+/AQ1%o¥/- 0.1 and 21.8 +/ - o 1. Anot her

gf‘oggbggggcgn xlydy it DR Aa/&;l%{egﬁfxﬁ%me%per s e, 4 8T

n substanti ure e T orm
Anot A3/0 ¥nBddierent is wherein at Ieast 30% by wei ght

?f4_ ]E %{@ sait é&ﬁagG%%acﬁ 323 Qr%%&fx%pﬁwﬁwa&s(?t 7.5,8.2,9.9,13.0,
1- (hyd@@ﬁﬂﬂéthyP)mnhyl] an1no}pyr|do [2 3-

d t | at hi

For ] ARG ARG e et e B Rl it S 0
Ieashn&m9$4at0ueaﬁt 60, at | east 70 at | east 80, at

I t 95, and at |east 97% ht of
oty SRR R 2R BB caRBrAt PRk BLT-ehe: 9.8 13.0,

phar seg¢eutii-ca.1°genposi ti on conpri si ng ponnDrphlc For m
é- ?fzfi‘eo drrasy siitEsyiry patiera compsises peake ehi:S phéndP) 130,
[ 2- hyeld 9K~/ 0.1°; or
xX) said x-ray diffraction pattern comprises peaks at 7.5, 8.2, 9.9, 13.0,
16.3,19.8,21.1 and 21.8 +/- 0.1°.
Another embodiment of the invention is the polymorph, Form 1 having a powder X-ray
diffraction pattern comprising a characteristic peak, in terms of 20 at about 7.5 /- 0.1°
and 8.2 +/- 0.1°.

Amnother embodiment of the invention is the polymorph, Form 1 having a powder X-ray
diffraction pattern comprising a characteristic peak, in terms of 20 at about 7.5 +/- 0.1°
and 8.2 +/- 0.1° and at least 1 additional characteristic peaks in terms of 26, selected from

9.9 +/-0.1°,13.0 +/- 0.1°, 16.3 +/- 0.1°, 19.8 +/- 0.1°, 21.1 +/- 0.1° and 21.8 +/- 0.1°.

Amnother embodiment of the invention is the polymorph, Form 1 having a powder X-ray
diffraction pattern comprising a characteristic peak, in terms of 20 at about 7.5 +/- 0.1°
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(hydroxymet hyl ) et hyl ] am no} pyri do[ 2, 3-<:/] pyri m di n-7(
8 H)-one, tosylate, and a pharnmaceutically acceptable
wWe@x@rpssmt or carrier. Another enbodi ment of tPEI/US2006/060898

invention is polynorph, Form1 wherein said pol ynorph

is characterized by a nelt onset as determ ned by DSC

of about 230C. Anot her enbodi nent of the invention is

pol ynmor ph, Form 1 wherein said polynorph is

characterized by a nelt onset as deternmi ned by DSC of

aAd 8121 +/280€anH At LOSIY NRiiticial ¥hdrkctbh@id prhkored i PELLd, Ylected from
and/ or. 13 r epbodi nent

of Figures 13 (a) 13(b) . ,Anot he I of o
ORkiE O b0 dit o &d0p Bo0sE> 198t ne pridpht att Brer? om0 1°.
1 fromthe tosylatc salt in a solvent which is

chloroform a m xture of chloroformand an al cohol,

Aggther smbediona & the polsranb Formgrl, peFerm ener Barmod.i cd&oamdt in

sﬂkteﬁ‘{tﬁﬁ{) hre&y\&ﬂliﬂéf&‘?ﬁ.hano' or ethanol. Another
enbodi nent of “the invention is a process for the

preparati on of subst an_ti _al ly pur e cryst _al i ne
AR REARERE SR SR04y S0 0y i iurontensty«
({ﬁgotwamwpl(leﬂyy)ﬂd@mmy?ﬁletﬂyylthammt' hpd}quwbl I]aahlmi{la}psqido[z,3-

1M diohn7 - .o 1 te-in sui.t.abl esol vent. .

A olPn el s TR e, oy o ARG B ion is
pveaemi qpitablyneidesss 40%, avlegst\ed, at Isadt (0] aricasb BO.caddash@p, at least 95,

t he, SOl Ut of .st.e optionally in an ice bath or
a%‘gf‘ﬁ I%%%PP% @é’éyam% te&?ég)ﬁ??rgﬁ%\ﬂr@ﬁ 18¥)§%SF]§11'I i ne tosyl ate

forml1lto yield crystalline form1l. Suitably, the
te for

coqling,r | arge scal e manufacture i s abaut or, . .
Afgthes SPepfivnt i BifHRSFEALRUTREHIOR SomePrisieg pelywogli Form 1 of
81(8, A diflsbraphspand qd-flubre- 2@ ek ashh ¢in-2¢ [TRAyek&fyrL M Xt ur e

agg t hen, c OW‘S for for £i0ﬂ of the crystalline form
(Rvsperamahy et W@é@ﬁfg 23 IRyrimaspd (Ri)-ang-Jetate.qod 2
phEARRBR callf; 20EdpedHIk exdApiehi dtadai&@! Y chl or of orm nay be

used without a co-solvent as a slurry. Another

enbodi nent of the invention is the pol ynorph, Form 2,

AT @Rfboalnheht 8BtHENAW KR i ?&y&d;ﬁy, Flehf I RBLieBNsaid polymorph is
attern of Figure 6, or diffefential scannin
cﬁzgp@p@im byya piekomsefragsietermined by DSC of about 230°C.

Another embodiment of the invention is polymorph, Form 1 wherein said polymorph is
characterized by a melt onset as determined by DSC of about 230°C, in combination with

the infrared spectrum of Figures 13 (a) and/or 13(b).

Amnother embodiment of the invention is a process for the preparation of Form 1 from the
tosylatc salt in a solvent which is chloroform, a mixturc of chloroform and an alcohol,
such as methanol or ethanol, or methylene chloride and an alcohol, such as methanol or

ethanol.

Another embodiment of the invention is a process for the preparation of substantially pure
crystalline polymorph Form 1 comprising:
a) dissolving 8-(2,6-difluorophenyl)-4-(4-fluoro-2-methylphenyl)-2- {[2-hydroxy-
1-(hydroxymethyl)ethyl]amino }pyrido[2,3-d]pyrimidin-7(8H)-one, tosylate in a suitable
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of Figure 10, orthe infrared spectrum of Figures 14(a)
and/ or 14(b). Another enbodinent of the invention is a

W@ 09p059500 on conpri sing Form 2 wherein at | easPCB03%00§060898

wei ght of total

8- (2, 6-difiuorophenyl)-4-(4-fluoro-2-nethyl phenyl)-2-{
[ 2- hydroxy-I -(hydroxynethyl)ethyl]am no}pyri do[ 2, 3-
i ]Jpyrimdin-7(8H)-one, tosylate in said composition
is present as Form 2. Anot her enbodi ment of the

SOIRMBN kil BMs inSetRy IPRAEKTBE 881 hn Ca Lo SORBRSIN WANGAE P ictéRey to give a
pol ynmor phic Form 2 and a pharmaceutically acceptable

S@%EP‘@ ent or carrier. Another enbodi nent of the

| nveml teNideSthD b MiBA BR ste?@a[)”bgudﬁﬁﬁ&% Bn $& BhilP e& MIBY%E ity seed the
is characterized by a t "'onset as determ ned

sQiptian Hiith pggine Mgl oranbiedyipdrystlling e nt | onis
a process for the preparation of Form 2 conprising
crystallization of the tosylate salt by slow
Seialpyr the icoplitty iy for duke evile martfacrols abowvt omin toi 1°6/mind
wat er . 2006/ 060898 Anot her enbodi nent of the invention
is the pol ynorph, Form 3, substantially as shown in
In axmtb(erreauyoqﬂimémadﬁ towlgatsale_isﬁmf suspended i6 chlproform or chloroform
d%tfu];’ egﬁi‘ e I nsl‘r’é‘g ?e ogmét?l L Lfl rﬁﬁgt 1[3|>étatlh erﬁ%%{@?"uonaély' With & sceding).
Alsﬁﬁﬂa))le oémnﬂ*#mt mmbﬁndnasﬁmﬂeﬂmhot hAltemu’evﬁly chlorafoam may be used

“&ﬁggﬁghé%q?8w9¥95g5|ng Form 3 wherein at |east 30% by
8-(2, 6-di fl uorophenyl)-4-(4-fl uoro-2-nethyl phenyl)-2-{

2- hydroxy-1 - dro nmet.h yrido
Ag‘&ﬁ*]eﬁﬁmrbﬂﬁéﬁ?t ?% 9y loﬁl%ﬁﬁ%’ﬁﬁ?#%sng?ﬂé 2 E’hz?lg’ as shown in
theSX @ Sffthctash }Eﬁfem 3f Fifued 4) efr deﬂﬂaeﬂmmaim@ﬁg &dfl&nmetry thermogram

i.nvention is a_p maceut i sition conprising
opbigrnl Hiarch %ﬁf%r%‘{ PRarym 5&&5 Eolaba o tBdpt abl e
exci pient or carrier. Another enbodi ment of the

i nvention is pol , . Farm 3 wherei n sai d pol ynor ph

Angthes smbedingnt of ¥h§;ﬂnaelﬁtqntls BI9BpPosition sppHpiRgd OBy 2pYerein at

1&& L b&, vk St ofv%&rat Qstﬁ 6edm9&ﬂogﬁéﬂyupﬁ (Mrﬁloa»&\zernuh%he@])-z {[2-
pol ynor orm erein sai IS
pfhc ey farepe iy o Cp A YR DSmeofosylate in

AU pdsitibfrid PresQTRL BBEhAN W th

Another embodiment of the invention is a pharmaceutical composition comprising

polymorphic Form 2 and a pharmaceutically acceptable excipient or carrier.

Another embodiment of the invention is polymorph, Form 2 wherein said polymorph is
charactcrized by a mclt onsct as determinced by DSC of about 206°C.

Another embodiment of the invention is a process for the preparation of Form 2

comprising crystallization of the tosylate salt by slow evaporation from a solvent mixture

of acetonitrile and water.
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the infrared spectrum of Figures 15(a) and/or 15(b).
Anot her enbodi nent of the invention is a process for
wo b@7psespar ati on of Form 3 conprising crystal | PZEUSZING/060898

of the tosylate salt by slow evaporation from

met hanol . Alternatively, form3 may be prepared by a
slurry nmethod of the tosylate salt in cycl ohexane as a
sol vent at elevated tenperatures, e.g. about 30 C, for

an extended period of tinme, to yield Form 3. Anot her

A e%l%@ﬁ%m S ol inPURMN i9hd oljmerghoFymBphitstangaliy as shown in
Form4, surBst anti al | é as shogj In Uie X- r.a% lorimetry thermogram
thelKsfay aleffiaotiompattasn pf Bigvurs dupraliffereppal grppupe RYPaMe™Y

anni. ng LT Eyechier sraasra 18{a)kinglotd 58), or the
of; ﬁgurrgrlgﬁorgg!ég{%dﬁn ol%écl:i gure 16(a) and/or 16(b).
Anot her enbodi nent of the invention is polynorph form

Form 4 char act er ditoh' RelrRihgRdrhed Wherein at
A%Fﬁr?‘%‘?‘%iaém Iétzacﬁéhé%%?gas{%e‘ %O%%i)g?hrr% of fthg[? angl es. ,
ledsk 36% 6l weighyoftiotdl Ba@iG-drilupmanheny)dddpfiarel-Heirbeny D-2-{[2-

8.0 +/- 0,1: or.ili l.d: b faf. T RMnPAR fe, tosylate in
hyé%?ﬁaﬂé&dfsm%‘hﬂ)&ﬁgd@}@}gﬁdﬂ%’ SRS HABaPREHS ol & Y
safkBbshpositioh Wipkdseacds ommpdit t ern conpri ses peaks at 9.2

+/- 0.1 and 8.0 +/- 0.1; or iv) said x-ray diffraction

pattern conprises peaks at 16.7 +/- 0.1 and 8.0 +/-

Alother Sibd¥din®ai 6f e hsentibh i apharoncpricaleramprsify G@aprising
peaks at _20.

! +/- 0.1 and. .8 .0 +/- ; v Sy
polymayphi FoRAgEREr Fg‘éf‘l‘é‘%e#“‘&“‘ol?ﬁaﬁCS%tgb%é”é‘E{é’léeﬁt by gakr.
0.1 and 8.0 +/- 0.1; or vii) said x-ray diffraction
pattern conprises peaks. at 4.3 +/- 1. -8 + - hi
Agothes pmbgdipenypf {ieinyentign ds RO, Pohad ‘u’vg%re{élasta?ieﬁ%mp s
ctga(%%aé%zr?e%%f@ﬁxléﬁ Fketths Jetbhmidd by BSO ofkbo@.214Pd. 16. 7+/ -

Another embodiment of the invention is polymorph, Form 3 wherein said polymorph is
characterized by a melt onset as determined by DSC of about 211°C in combination with

the infrared spectrum of Figures 15(a) and/or 15(b).

Another embodiment of the invention is a process for the prep aration of Form 3
comprising crystallization of the tosylate salt by slow evaporation from methanol.
Alternatively, form 3 may be prepared by a shurry method of the tosylate salt n
cyclohexane as a solvent at clevated temperatures, e.g. about 30 °C, for an extended

period of time, to yield Form 3.

Another cmbodiment of the invention is the polymorphic form, Form 4, substantially as
shown in the X-ray diffraction pattern of Figure 8, or differential scanning calorimetry

thermogram of Figure 12, or the infrared spectrum of Figure 16(a) and/or 16(b).

Another embodiment of the invention is polymorph form, Form 4 characterized by an x-
ray diffraction pattern comprising peaks expressed in terms of 2 theta angles:
i) said x-ray diffraction pattern comprises a peak at 8.0 +/- 0.1°; or
ii) said x-ray diffraction pattern comprises peaks at 4.3 +/- 0.1° and
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ix) said x-ray diffraction pattern conprises peaks at
4.3 +/- 0. 1, 8.0 +/- 0.1and 20.9+/- 0.1; or x) said

wWOo200a95%0d f racti on pattern conpri ses peaks at HECBUS2006/060898

0.1, 8.0 +/- 0.1 oand 23.9+/- 0.1; or xi) said x-ray
diffraction pattern conprises peaks at 8.0 +/- 0. 1o,
9.2 +/- 0.1, and 16.7 +/- 0.1; or xii) said x-ray
diffraction pattern conprises peaks at 8.0 +/- 0.1,
9.2 +/- 0.1, and 20.9 +/- 0.1; or xiii) said x-ray
diffracti (grbp,abtlergr conprises peaks at 8.0 +/- O. 1,
9.2 +/- 0.1, and 23.9 +/- 0.1; or xiv) said

di f f HBceidorrayadifissgtion mﬁﬁqnsceglqg@aweaéfﬁ ag9g qu, 0. 16 a&d
16.7 +/- Q.gly/ @nldgp 9 +/- 0.1; or xv) said x- ray

di ffraction pattern conprises peaks at 8.0 +/-

16. 7iv/saidx-1ay diffipctign patigrn comprises psaks pt §&i d7/-~Q- r1a9nd

diffracti corrprlses peaks at 4.3 +/- 0.1,
8.0 +/- % /gtozﬁjﬁr and 16.7+/- 0.1; or xviii)

sai dvysmdyc rdyﬁiﬁﬁacmmpatmm t@nprimrppnm@§0pféak@ Htand. 3
+/ - %6) +/0-1001 9.2 +/- 0.1, and 20.9+/- 0.1; or
Xi X) sal d “X-ray di P raction pattern conprises peaks at
4 3 ¥i)-safdl ArayBdiffradtion atternobaprises Peaks abRH 92F- @4F and

or XX) ray diffraction pattern conprises
peaks at Qs)*a‘)?)fg 9, 9.2 +/- 0.1, 16.7+ - omi and
20. 9vi} saif) xkray diffoextion pattetn xompisdigehksaattd. d/-@at, er n

conprl seszggée%}(i)flaodaggg c/%? 1, 9.2 +/- 0. 1, 16.7+ -

and i99 said x-ray diffraction
pat t Qfif) s@W&ﬁ@SﬁM@K%a&bm&oﬁlpﬂses Pedks al 6.374/0.10, 1,

20.9 +- O AU B3 Y6 K- ickor O
ix) said x-ray diffraction pattern comprises peaks at 4.3 +/- 0.1°,
8.0 +/- 0.1°and 20.9+/- 0.1°; or
x) said x-ray diffraction pattern comprises peaks at 4.3 +/-0.1°,
8.0 4+/-0.1°and 23.9+/- 0.1°; or
xi) said x-ray diffraction pattern comprises peaks at 8.0 +/- 0.1°,9.2 +/- 0.1°,
and 16.7 +/- 0.1°; or
xii) said x-ray diffraction pattern comprises peaks at 8.0 +/- 0.1°,9.2 +/- 0.1°,
and 20.9 +/- 0.1°; or
xiii) said x-ray diffraction pattern comprises peaks at 8.0 +/- 0.1°, 9.2 +/- 0.1°,
and 23.9 +/- 0.1°; or
xiv) said x-ray diffraction pattern comprises peaks at 8.0 +/- 0.1°,
16.7 +/- 0.1°, and 20.9 +/- 0.1°; or
xv) said x-ray diffraction pattcrn compriscs pcaks at 8.0 +/- 0.1°,
16.7 +/- 0.1°, and 23.9 +/- 0.1°; or
xvi) said x-ray diffraction pattern comprises peaks at 4.3 +/- 0.1°,
8.0+/-0.1°,92 +/-0.1°, and 16.7+/- 0.1°; or
xviii) said x-ray diffraction pattern comprises peaks at 4.3 +/- 0.1°,
8.0+/-0.1°,9.2 +/- 0.1°, and 20.9+/- 0.1°; or
xix) said x-ray diffraction pattern comprises peaks at 4.3 +/- 0.1°,
8.0 +/-0.1°,9.2 +/- 0.1°, and 23.9+/- 0.1°; or
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xxiii) said x-ray diffraction pattern conprises peaks
at 8.0 +/- 0.1, 9.2 +/- 0.1, 16.7+ - 0.1, and 23.9 +/-

wW@27/08950xi v) said x-ray diffraction pattern PONPS108€660898

peaks at 4.3 +/- 0.1, 8.0 +/- 0.1, 9.2 +/- 0.1, and

20.9 +/- 0.1; or xxv) said x-ray diffraction pattern
conprises peaks at 4.3 +/- 0.1, 8.0 +/- 0.1, 9.2 +/-

0.1, and 23.9 +/- 0.1; or xxvi) said x-ray diffraction
pattern conprises peaks at 4.3 +/- 0.1, 8.0 +/- 0.1,

9.2 +k)sdld k-ra?ﬁif?rattﬁon Pattern atwtlpASesPerks at®B.0 i+/-00.1% %A +)- 0.1°,

said x-ray, ti rn conprises peaks at 4.3
+- 0.1, 8‘6(1}‘&17 af%rbfg@%}‘?) o8 P20, 9 /- 0.1 and
23. 9 xxi)-safdl ;irawdlfﬁﬁa@«ﬂohl pett&idl dénaprfs@ypéuﬁsfaf @QH/DO 1°,9.2 /- 0.1°,

pattern conprls .peaks at 3+/- 0.1, 8.0+ - 0.1,
9.2+/- 0. 104 e anngg"é/ﬁé)lzé)o’@ +/- 0.1 ; or xxix)

sai d x&n; ald QL&& Uﬁﬁtabt%h gﬁ&h@ E&nﬁﬁ@rﬁeaﬁéatwkﬁ 0310 ifs 9+/-0.1°,
+/- 0.1, 9.2 +/-

and 23.9 WPI9Y-P. 1°G"fnd>?>3’x%+/sé)r]cf 521: ray d| ffract| on
pat t %ﬁg%@f&@[ k@%fﬂ?&%'&ﬁp@&ex% c%ﬁ{pnbgb%e gpg o449 ?le 93 +-0.1°,

Anot her en]1§07d*/n%ﬁf’ @ﬁd{?%%WﬂQﬁéntqron i s pol ynorph form
For m.4:.§ @Qfd@giak & diZBBY ggtgcﬁ‘l 6%1@)%&5 %c%’i\tg f!l] 3PALE]E TR 0 4/ 0.1°,

conprising peaks expres hCcta angdlés:
i) said xXay/-dIt ﬂ@fﬂ:t?ﬂﬁrf/p@tlf,e)rn conprises a peak at

Sogp}}lé(g)e%ﬂ&pég dif!Er t%c%i Igdf?én[)gt%ngﬁbgs é)%%l& C%QI :8@; tOelr° 8.0 +/-0.1°,
| ii) saidS2tayp. I:ﬂ bhd a&f)HQSﬂO p&;tdrer n conprises peaks at
g e Pl it Ba PRy Rootises pakiaPlie ) a5 +- 0.1
0. 1, 9.2+4/-0.1°, 209+/-0 1°, and 23.9 +/- 0.1°; or
xxvii) said x-ray diffraction pattern comprises peaks at 4.3 +/- 0.1°, 8.0 +/- 0.1°,
16.7+/- 0.1°,20.9 +/- 0.1°, and 23.9 +/- 0.1°; or
xxviii) said x-ray diffraction pattern comprises peaks at 4.3+/- 0.1°,
8.0+/- 0.1°,9.2+/- 0.1°, 16.7+/- 0.1°, and 20.9 +/- 0.1° ; or
xxix) said x-ray diffraction pattern comprises peaks at 8.0 +/- 0.1°,
9.2 +/-0.1°, 16.7+/- 0.1°, and 20.9 +/- 0.1°, and 23.9 +/- 0.1°; or
xxx) said x-ray diffraction pattern comprises peaks at 4.3+/- 0.1°,
8.0+/- 0.1°,9.2+/- 0.1°, 16.7+/- 0.1°, 20.9 +/- 0.1° and
23.9+/-0.1°.

Another embodiment of the invention is polymorph form, Form 4 characterized by an x-
ray diffraction pattcrn comprising pcaks cxpressed in terms of 2 theta angles:
1) said x-ray diffraction pattern comprises a peak at 8.0 +/- 0.1°; or
ii) said x-ray diffraction pattern comprises peaks at 4.3 +/- 0.1° and
8.0 +/-0.1°% or
iii) said x-ray diffraction pattern comprises peaks at 4.3 +/- 0.1°,
8.0 +/- 0.1°and 9.2 +/- 0.1°; or
iv) said x-ray diffraction pattern comprises peaks at 4.3 +/- 0.1°,
8.0 +/-0.1°,9.2 +/-0.1°, and 16.7+/- 0.1°; or
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8.0 +/- 0.1, 9.2 +/- 0.1, and 16.7+/- 0.1; orv) said

x-ray diffraction pattern conprises peaks at 4.3+ -
wO27/05800+/ - 0.1, 9.2+4/- 0.1, 16.7+/ - 0.1, anPCROSH06/060898

+/- 0.1 ; or vi) said x-ray diffraction pattern

conprises peaks at 4.3+/- 0.1, 8.0+/- 0.1, 9.2+/- 0.1,

16.7+/- 0.1, 20.9 +/- 0.1 and 23.9+/- 0.1 Anot her

enbodi ment of the invention is polynorph, Form4

havi ng a powder X-ray diffraction pattern conprising a

charact er {/)Sita'icfxﬂgﬁhrfﬁh&ﬁneﬂa‘mnpéorg@stes ROt 3. D/ 10,

0.1 and at” | east addi ti onal characteristic peaks in

ternms of 2Q s8108¢t B, ﬂ%‘rﬁ@lé 16.7+/90.17, nd20.2 +G 01° ; or
16. 7+/ - 13} %lgt r.e@ld‘lffp«:rci’!lcnzil 081"?{ tis& }%eakéﬁpi Ber. 0.1°,

enbodi rrent 0 e“inventl o Form 4

havi ng a powdeB.OX/+&y°. &Zf/fadﬁ kﬁ17"da9t1§r2\0 onl-1Sedy a

characteri sti Ch ?%%y iJ] terns of 2Qat about 8.0 +/-

0.1 and at |eaS addi ti onal characteristic peaks in

terrrs of 2Q sel ected from4 3 +- 0.1, 9.2+ - 0.1,

7+ - and 23 Ano ther

AGBGHRATER Giae fivsBhion B ERoh R A net i ihvaer Xoray
diRestidh pasi@inttopgprisiny péharactedicaetlerin z@thsnf 28 arebout 8.0 +/- 0.1° and at

lc%ﬁé el 4das d %l:f%rr%rclﬁne W\pxé/:ﬁ!?s&,?cggs %ﬁépéﬁd%@gf‘%ﬁt i)e{) 1°, 9.2+/- 0.1°,

16/,\,17+e/r.@|,1n,2$)ag@I/-@oj%ﬁarzgm%/soqhar acterized by a nelt
onset as determ ned by DSC of about 218 C, in
conbination with the infrared spectrum of Figure 16(a)

ARBBEOEMB&LiRknt ANAE MFenB bR ApdTRRbHA Fbhe 4 hwmgtd powdes X-ray

wherein at |east 30% by weight of total f(%za o
dififraqtiop R RIS phq;@qt@m@q@@h#pﬁﬁw 204t about 8.0 +/- 0.1° and at
1e{1£t% J&é@k‘i&f&y cﬂara&tgﬂﬁfcwﬁﬂnw{ﬁ%m ]sélebte@}ﬁmu@&[ﬂo 3°,9.2+4/-0.1°,

rimdin-7(8 )-onc, tosxl atc in said conposition
16 5“" |0els°e3rﬁ)t9 ith Osh I %Pds PP on as pol ynorph, Form 4.
Suitably, at |east 50% at |east 60, at |east 70, at
| east 80, at |least 90, at |east 95, at |east 97% and
Anothee asbo@g%lbgf fheiigyention. iseslymergih Fron whergingerkpaiymorph is

MO ed ieﬁ%ﬂget% dggﬁﬂin%g%%@ of Sb&uteqgResi ti on
p orm

conprisin ynor phi c

Another embodiment of the invention is polymorph, Form 4 wherein said polymorph is
characterized by a melt onset as determined by DSC of about 218 °C, in combination with
the infrared spectrum of Figure 16(a) and/or 16(b).

Another embodiment of the invention is wherein at least 30% by weight of total 8-(2,6-
difluorophenyl)-4-(4-fluoro-2-methylphenyl)-2- {[2-hydroxy-1-
(hydroxymcthyl)cthyl]amino }pyrido[2,3-d]pyrimidin-7(8 H)-onc, tosylatc in said
composition is present in said composition as polymorph, Form 4. Suitably, at least 50%,
at least 60, at least 70, at least 80, at least 90, at least 95, at least 97%, and at least 99% by
weight of polymorph Form 4 is present.

Another embodiment of the invention is a composition comprising polymorphic Form 4

and a pharmaceutically acceptable excipient or carrier.
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and a pharmaceutically acceptabl e excipient or
carrier. Anot her enbodi nent of the invention is a

wEe@cessod or the preparation of substantial |y PCF/ES2006/060898

crystal line polynorph Form 4 conprising: a) dissolving

8- (2, 6-di fluorophenyl)-4-(4-fl uoro-2-nethyl phenyl ) - 2-

{[2-h. ydroxyl -(

hydr oxynet hyl ) et hyl ] am no} pyri do[ 2, 3-uTl pyrirnidin-7(8

)-one tosylate in a suitable solvent, such as TBME:

Amdehes eimbalini®it Y tatiadersionris b ptddyby for T}M?{Ereﬂﬂﬁﬂ &@ofldubsBhtially pure

panol , an ng if, necessary to give a
%%Weﬁlyﬁfrfgb%ﬁﬁhn% i%ﬁ BrigiBEULi on of step (a),
opt i anaiskilving B(R,6-FerhRRbphedk)oPi4-806doL Y- n&eﬁﬂpﬁé}@q)-z {[2-hydroxy-

solution wth CH%stalllne tosyl ate Form to

1R DR A By iy IS g T3 reefop e in a suitable

U \ -
g A T e e

psqnav@nﬁ@dgf@@mnagfpm@wtq@vaaaph@nms e.g. butanol,

i sob ' f11v

ol g e ORAGk 8RR e, FhforaRly i iel Gl PERLy soed the
selupipw pathairystalhing tesy ee F@mbédnormiﬂ cnrsealbwgom Hi zati on

met hod may first suspend the toyslate salt in a

sui tabl e sol vent, such as tert-butyl nethyl et her

SOIF8NE) the coblirgvate fouiagebsalomapufapmnols,abandort peto 1€6Ahed

for formation of the crystalline form (optionally with

seedi ng). Anot her enbodi nent woul d be use ot her
Asm'ﬂtea binbodmhane n&tcmldsble{:hseaﬁhdarmmfgeblecshhzientsa;hc]m hologgerechgin alcohols,

gbut mol l?%tﬁgol' So%geg%%%ﬁ‘éé& or ERINUL ﬁlgggog'selgﬁﬁﬁmgofBME

Pﬁﬁ&ﬁh@eﬂcﬁﬁhﬁmasdEQﬂEaﬂLA6ﬁmﬂﬁnpwﬁ6LnEthyIene chl ori de
and a co-sol vent ethanol as denonstrated by Exanple Q
part (b) herein. Oher solvents investigated which

115 wmﬁﬂéﬂerﬁﬁtﬁhmé@&ﬁél eyseflia@bmntethdtCinkgl ﬁrﬁ M §ieat |t1helﬁ>tyls1@fé salt ina
&n1(5lorofo m and_ chl or of or nf nct hanol ( Exanp

Yot 319h 38 fS BT vy KB AL B&Ft)m&hbenm laetﬁm%gor propanol,

aEel(ﬂ%h |cHBTéH3'01f RRrmEfsibiihe 188 Rfrmt Q8tiLAAK) BHR s&itg). Another
wer e, suspended and stirred in a desi ghated sol vent é%

cpbgdigiegh souli! benisertherpiablgsolyenty sachiag/longenhgin alcohols, e.g.
idoBRtafbedr RBProPSANT BRJor mixtures thereof, including TBME.

EXPERIMENTALS

Form 1 has been produced from a crystallization of methylene chloride and a co-solvent
ethanol as demonstrated by Example Q, part (b) herein. Other solvents investigated
which support the presence of Form I include crystallization from chloroform and

chloroform/mcthanol (Examplc Q, part (¢)), and thosc shown bclow.

Ostwald Ripening Experiments for Form 1: samples of the tosylate salt, were

suspended and stirred in a designated solvent at a designated temperature for 3 to 5 days,
then isolated and examined:
1) Using a mixture of form 1 and form 4, chloroform at 2°C, for 3 days produced
DSC (231.9 —233.8; dH = 79.5 J/g) and XRPD consistent with support for Form
1.
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1) Using a mxture of form1 and form 4, chloroform at
2C, for 3 days produced DSC (23 1.9 - 233.8; dH = 79.5

wQ 2@y/ose500 XRPD consi stent with support for ForPe/U2)006/060898

Using a m xture of form1l and form 4, tetrahydrofuran
at 2C, for 3 days produced DSC 229.9 - 231.3; dH = 85
J/g) and XRPD consistent with support for Form1l. 3)
Using form1l, in water at 2 0OC for 4 days, produced an
XRPD shown to match form 1. Sl ow Evaporation

Pr D aibivi €5 niikiate g0f6emFALHd fhrivel fttafldrofaan |a€§°(0ffor 3 days produced

8-(2, or.ophenyl ) - 4- fl ugro-2-net hyl pheny

{1 (2 Rﬁdﬂ 8%’[5 ek @H&&%WMI?QWW%‘WF rswlaﬂozt i@f Form 1.
1 pyy iUstEioRmL 811 Wat?R€2 *CosYh Abfs, WS Ricedl 55 KRMEY shdiwn to match
de3|3nated sol'vent at roomtenperature, filtered, an

allo fo sl owy evaporate at atnospheric pressure
until solids appeared, then isolated and exam ned: 1)
a stlrred mxture of Forml tosyl ate salt - was

p ocgilyrasithatgavie atefial:m and t he

SRV o OO A 2 0
(Exdapromag thphiethyldeanihes peridag?, 3Pﬂpm@1¢mt7é8ﬂﬁb?e Sambéte svend dissolved
N e

trmaphcmn piressur¢ 8itil) sobide appezasqd dtea ibarted bnd wasminedat ed

t 804 |/
f gzt sso%vedgf}%ﬁeegl 53’}‘%%8%1\/0 \’/\‘}e{gecplinl % %Oﬁ‘é%“t eh as
encshlwmfdrm sekitic solyshialvas esxmpmamldwnffdnﬁ stitrégy tog@bdiideDSC and

ora room erat ure under atnospheric
fP?W&ES“BB"%E?J?  The solids were

|soI ated by filtration and anal yzed. The solid was

and DSC.. Sl ow Evaporati on
Sl ALV ‘u-.‘

8- ( 2,S‘§m@1€fs| df@r-@p@lﬂﬂkﬂo}oﬁreﬁﬁl')-fﬁ—?ﬁ'?ﬂ@org = TR{ehw RYLI-{R-hydroxy-1-

- hyd thyl ) ct hyl
(o hie et o B R R NG oR bRt e 1, was

treated with acetonitrile/water 80/20 (vol/vol) until all solids dissolved. The clear
solution was filtered to ensure no seed crystals remained. The clear solution was
evaporated at room temperature under atmospheric pressure until solids appeared. The
solids were isolated by filtration and analyzed. The solid was deemed to be form 2 by
XRPD and DSC.

Slow Evaporation Procedures for Form 3 material:
Samples of 8-(2,6-difluorophenyl)-4-(4-fluoro-2-methylphenyl)-2-{[2-hydroxy-1-

(hydroxymcthyl)cthyl]lamino} pyrido[2,3-d]pyrimidin-7(8 H)-onc, tosylatc form 1 were
treated with MeOH until all solids were dissolved. The clear solution was filtered to
ensure no seed crystals remained. The clear solution was evaporated at room temperature
under atmospheric pressure until solids appeared. The solids were isolated by filtration

and analyzed. The solid was deemed to be form 3 by XRPD and DSC.
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treated with MeOH until all solids were dissolved. The
clear solution was filtered to ensure no seed crystals

w0 eqvaiosssoe  The cl ear sol uti on was evapor at ed apCT/U82006/060898

tenperature under atnospheric pressure until solids

appeared. The solids were isolated by filtration and
anal yzed. The solid was deened to be form 3 by XRPD
and DSC. Gstwal d Ri peni ng Experinments for Form 3

material : sanples of the tosylate salt were stirred
0snwaldde_mggm Eflp &Ohe iRt foR IFofmdP fil \§61341€ Shrh §IBP BT ﬁ]‘é%s%rl ate salt were

for. 3 t8 t hen isolated and exani ned:
SH Pt OB O P A HORPEE TR 165 icohdnsnthegsolated
addBmihed: 5 days produced DSC and XRPD consistent with
support, for Form 3. Form 4 _There are many net hods for
h’g BrSEpaf ARixpwe of Forap hand Forpidsinyeloberdne gt 38%e fond days

t hebARMNEST Gl R BT | t

t gﬁper ature. It is cﬁg%ﬁt%?r@g{ c p&})ﬂ fo{:gr m ’?[ with a
cross-over tenperature of about 135 C, a nunber which
Fhas feen determ ned experinental ly. Crystallization
“from N-Propanol As can be determ ned by a nunber of
There afpreny grashetdsgbethelpremsicationsrfdonp de i Thickds| heeh iatmed the

%@g&éﬁéﬁ f @E}g?gﬁ%séan Wl f".rH‘. TEOPPSSTRO B e it pdtiofypis vyith Form 1
with-shyrdlssoxyer {¢mirraoxghrtony 1} Bt Eyd anberoylpy haop@ndetermined

pyLd n-7(8//)-one tosylate nmay be crystallized as
e%%rnfﬁﬂ%g%n1n propanol; with seeding such as shown in

Exanple D, and with seeding from TBME: TPA in Exanple C
CE@%&hmapongﬂgﬂng% en| g Experinments for Form4

he tosylate salt were stirred
Ak ga@beldsicgnaica %y&ﬂiﬂtﬁﬁh‘ o&'theawdﬁsﬁ Baihgfled IRAFIAL AddNpRcifically that

LB SR B %v&rxq"f‘”?methylphgnyn 2-{[2-hydrony-

1-(leyd thpBedhyl]eh
e

o ﬁ1 St ermn g%
HHRE 20 PURD RO RPTORa ﬂeﬂhﬁeeémeeuﬁl@ ps shopgyi Example D; and
with Bp&iihg FORTBME:IPA in Example C herein.

Ostwald Ripening Experiments for Form 4 material: samples of the tosylate salt were

stitred in a designated solvent at a designated temperature for 3 to 5 days, then isolated
and examined:
1) Stirred mixture of Form 1 and Form 4 in Tert-butylmethylether at 0 °C for 3 days
support form 4 as determined by DSC and XRPD.
2) Stirred mixture of Form 1 and Form 4 in toluene at 0 °C for 3 days support form 4
as dctermined by DSC and XRPD.
3) Stirred mixture of Form 1 and Form 4 in toluene at 35 °C for 4 days support form
4 as determined by DSC and XRPD.
4) Stirred mixture of Form I and Form IV in 1-butanol at 30 °C for 5 days support
form 4 as determined by DSC and XRPD.
5) Stirred mixture of Form I and Form IV in 1-butanol at 2 °C for 5 days support
form 4 as determined by DSC and XRPD.
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as determned by DSC and XRPD. 3) Stirred m xture of
Form1l and Form4 in toluene at 35 0OC for 4 days

WG aposes0d orm 4 as determ ned by DSC and XRPD. P&l/US2006/060898
Stirred mxture of Forml|l and Form 1V in 1-butanol at
30 OC for 5 days support form4 as determ ned by DSC
and XRPD. 5) Stirred mxture of FormI| and Form IV in
1-butanol at 2 OC for 5 days support form4 as
determ ned by DSC and XRPD.6) Stirred m xture of Form

Tagy dhernli¥uird ok FBFRAPANA IFofth TO img%péhod Y6 °BUBPR Ghys support
form4 as determ ned b]¥$DSC and XRPD. "~ Anor phous

nat erferap 44s detsrampd by P end sIRRPf or m of
8- (2, 6-di fluorophenyl)-4-(4-fl uoro-2-nethyl phenyl ) - 2-
{[ 2- hydr oxy-1| - (hydr oxy
Amerphes anaberibb i no} pyri do[ 2, 3-<i ] pyriini di n-7(8H) - one
" ; . | : :
e D o D
{{2hydrary-1s@lytrosyretistethnd lniino pydide [ hvalimdimsidlin#(®H)aine tosylate

a. designa . erature for 3 to 5 days, then
hldbs‘cl) %P%eglé\eﬁ%m{elgg% ned: 1) Using a mxture of Form1

e gtirraal inredmigitedwiolvent hiea dosipmathdtbnatenaEBs I RUS days, then
.content . 2) .Using a mxture of Form1l and Form4 in
1’?&#?&&?%?)‘%?1“ A'1/ 10 ratio at 30 OC for 7 days,

pr pd Wikt 8 AaXRROCISESR € hhdFofn AN &HE&Sit 30BCHBLYays, produces
product as determ ggg? by XRPD and DSC

t he data
suggdBIEPRNSPIRYIGE 28 BFtRImAIRE PE PYRTD ﬁeﬁaﬁ%fﬁw?ﬁeﬁwee gata

pr ed g gateh MR fuS LRABLERT rembitS wHRGhE 8 hréfoR@site @morphous
the invention is the anorphous form of

- (2, 698°P-uor ophenyl ) - 4- ( 4-
f 1 upn@ids BBl PHERYN 1 %nd FérWdh @R AvaldelE 00BESH 30 °C for 7
et hyld] am no& pyrido-[ 2, 3-
ays, produced amorphous material a produces amorphous product as determined
by XRPD and DSC ; the data suggests that some form 4 material remains, with the

a predominate amorphous content.

Thus another aspect of the invention is the amorphous form of -(2,6-difluorophenyl)-4-(4-
fluoro-2-methylphenyl)-2-{[2-hydroxy-1-(hydroxymethyl)ethyl]amino } pyrido-[2,3-
d]pyrimidin-7(8H)-one tosylate, and a pharmaceutical composition comprising the

amphorous form and a pharmaceutically acceptable carrier or diluent.

DEFINITIONS AND CONVENTIONS
The definitions and explanations below are for the terms as used throughout this entire

document including both the specification and the claims.

DEFINITIONS

All temperatures are in degrees Centigrade.

TLC refers to thin-layer chromatography.

HPLC refers to high pressure liquid chromatography.
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</]pyrimdin-7(8H)-one tosylate, and a pharnmaceuti cal

conposition conprising the anphorous formand a
w@barossiseut i cal |y acceptable carrier or di | ueneCT/US2006/060898

DEFI NI TI ONS AND CONVENTI ONS The definitions and

expl anations below are for the terns as used

t hroughout this entire docunent including both the

speci fication and the cl aims. DEFI NI TI ONS

AUt enperatures are in degrees Centigrade. TLC refers

ShRnd Rifdrs i@ haedtng BBLAGBRIAYum dhlelde 8bREiSnt 0 hi gh
ressure |i UId chronmat ography. Saline refers to an

SaETepkY (rlvs 258 d1aSh T ERISHOSTEDIS Feferoi purificaiion/separation of
o e?@iﬁ?&sc& pRRBYG 4RI RREnd) ﬁ%@u&cﬁ?ﬁg&i 2t ﬁ@%ropnate fractions

ers to purificati on/’separatl on of conpounds

agaqrodessayl epncerigipbio sive theedpsired mmp@,unsiﬁﬂer st ood t hat
lkl}gfeﬁpcg iR Efegtqgecftf Sg(gcr;apns are pool ed and concentrat ed

Ive t mpound(s). IR refers to infrared
IMSeI@fﬁrr@Stmplystnhl\@eﬂlefa@ctSpmt i ndustrial methyl at ed

I\ﬁ\gﬂi Ijeferm&c% ? I(}'grg{o?% %d"‘ghgt% reggﬁid%t n%et‘crtrr%g og)tylr 8he tcal th1ﬁs are

resonance s ar
repu)rppnm p;iml (tlal)ta)dhnmfﬁelcbfrdnfuetramnbthytsdm hyI si | ane VB

]\ﬁi ? o NBss romet ry s d_as @5 {) Tl

§57en 3% &> it ° Pﬂ"pmf eﬁ“s A g it G+

rﬂ‘érsaom]m‘msﬁtl\fﬂ ma odl alpadam ghis aﬁ‘ty@lﬁﬁvgeﬁl atéraf @l Seféﬂ; to electron impact.
tron.i ref cal on t| 0 FAB

Cﬁ Plepe t"tc&eg‘g 1"&11%"991 Bt ErtE o ?%dt(?im ‘hm eat; o

Feticdabd ® dgubelentef ers to diethyl ether. DI PEA refers

toL V-d| yl am ne, which is also known as
éié%tg%ts%‘%ifefers to

UIPEAdtIe&ﬁ“é\Ej }WEJdﬁ&% D%ﬁh@ﬁ&nw&&m hlsBiMb a8 HRuli ©'s base
DdBl»lsI rr]clefgltsqtgeltSh %Pa.e;a‘t-)l;cyclo[r4e3f g]r()%lol:l-% e-l;leet] rahydrofuran

DCM refers to dichloromethane

THEF refers to Tetrahydrofuran

IMS refers to Industrial Methylated Spirits

CLLE refers to Centrifugal Liquid Liquid Extraction

NMP refers to N-Methyl 2-Pyrrolidinone

M refers to molar

THEF refers to tetrahydrofuran

LiOH refers to lithium hydroxide

H or h refers to hours

MTBE or TBME are interchangeable and refer to Tertiary Butyl Methyl Ether
a/a rcfers to arca/arca

ca. refers to approximately.

USP refers to United States Pharmacopeia.

cps refers to centipoises.

Pharmaceutically acceptable refers to those properties and/or substances which are

acceptable to the patient from a pharmacological/toxicological point of view and to the

78



10

15

20

25

TMS refers to Industrial Methylated Spirits CLLE
refers to Centrifugal Liquid Liquid Extraction NWP
WO 2602105950@ N- Met hyl 2-Pyrrolidi none Mrefers tBCHDBZN06/060898
THF refers to tetrahydrofuran LiOH refers to |ithium
hydroxide Hor h refers to hours MIBE or TBME are
i nterchangeabl e and refer to Tertiary Butyl Methyl
Et her a/a refers to area/area ca. refers to
approximately. USP refers to United States

mgﬁﬁ‘émﬁﬁgﬁh%&%ﬁaﬂ:ﬁéﬁ st RodeHyRRaF 8 emical point of view regarding
har macetlti cal |y acceptabl e refers to those properties

ccmzjz/smons rsdaiioas stahilich patientaceanienssiaad bipavrdalitith ent
%&9&@@ &é'ré&@g%ffs%%s%'ed R &Hlu:%/v\éhﬁﬂ\é and.

acturin har maceuti cal chem st froma
V&@hy $hm1uluhmfcﬁasoh|don atsobfent/isaied thyartde afthesapdse thegalvent is

at i tability, patient acceptance and
'nggg%g ab ?@1?y When sol vent pairs are used, the

rati os of solvents used are vol une/vol une (v/v). When
I solid in a solvent is used the
S%&ﬁﬁgﬁtﬂegﬁég§%ﬁﬁ%gto the solvent is weight/vol une
ThnventiorSYNITHEY Ibe desoide BS r3feecrica te titel followirld exapwldsewhich are
de crjbed by referepnce to the wing ex
ld Ry it e’ et o ot BosE LR sfnal] proson
1n&eﬂ1t!idﬂ tan kafpahtutdars ghes inlledrbes @megeaidt, dinsdndrtodre highest
t enper at s are given.in rees c ntigrade, al
b B i 1 Bt K R RgB TSt posions i Arddh tmospbere
Whg@qkb@ﬁgmﬁun under anhydrous conditions in an Argon
at nosphere where necessary. EXAVPLE A
EXAMPLE A
8-(2,6-difluorophenyl)-4-(4-fluoro-2-methylphenyl)-2-{[2-hydroxy-1-
(hydroxymethyl)ethyl]amino } pyrido[2,3-d]pyrimidin-7(8H)-one

Using the procedures exemplified in International Application Number:
PCT/US01/50493, International Published Number WO 02/059083 A2 published on
August 1,2002, Example 64, the free base 8-(2,6-difluorophenyl)-4-(4-fluoro-2-
methylphenyl)-2- {[2-hydroxy-1-(hydroxymethyl)ethylJamino} pyrido[2,3-dJpyrimidin-
7(8H)-one may be obtained.

As will be further exemplified, the free base may also be made in accordance with the

working examples and schemes herein.

EXAMPLE B
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8- (2, 6-di fluorophenyl)-4-(4-fluoro-2-nethyl phenyl) -2-{

[ 2- hydr oxy-1- (hydroxynethyi)ethyl] am no}pyrido [2, 3-
wap@ysesme di n- 7( 8H) - one Using the procedures PCT/US2006/060898

exenplified in International Application Number:

PCT/ USA /50493, International Published Nunber WO

02/ 059083 A2 published on August 1, 2002, Exanple 64,

the free base 8-(2,6-difluorophenyl)-4-(4-fluoro-2-

rnethylphenyl) 2-{[ 2- hydroxy | - (hydroxyrnethyl)ethyl]a

B

exenplffled fhe free
A i h i 2.3 pyniehéd: AdEBRYance with the working
exanples and schenes herei n. EXAVPLE BUS2006/ 060898
Preparati on of 8-(2,6-difluorophen
4- 5(12)6 élﬂﬁéroﬁahuqﬂtamﬁnm}aﬁ-Iﬁ?—lfb\hgq@-]gxetgylphenyl) -2-(methylthio)-5-
Ith 4 ri id, 8.6
pygmml@egar Eﬁ/xﬁgd(gé% Gn%Qﬂ:)ﬁ g[?r' @yl?c(e%'ehﬁ(ﬂ@&te (Meldrum’s aci
orhhs tﬂéﬂ%ﬁ@ﬂ& Eﬂﬁlﬁgﬁ’;]lﬂhﬁnlyk Ih@el@aﬁerehmngl”b}ﬁné)angydgus sodium
ri m di necar hal de I ARl
I

(h@&lﬂgﬂd’ FRIp} ’ﬁsan(ihﬁé ﬁsﬁﬂiﬂt eﬂilx’fuiahba‘tyq tcai{&Sér%fpjrébl@pglrs '}“he reaction
sodi um acet at e

toreTey ArOTEA R T COBOR T G L S R fud the
S0 &&aﬁ@#_rﬁéch& 30ee lfbﬁ a@houts X The ecshaniedspansi®o- w5 washed twice
ours e reaction tenperatur N
withi2ddelar (léergpélp@er( é\fl’@[ﬁgueM &g TOX1 é{cfe@ déhgwg’b% (nd the
1@9%#&5@&mﬁ§&ﬁhéh&%&mﬁb ﬁQﬁkﬁﬁﬁnﬁﬁuﬂﬂﬂdﬂmnﬂﬁhm$é@uﬂﬁaﬁﬂ“ﬂﬁﬂ

suspen was washed twice with 2 he
(45M) s S0den STy bR (OB A (O HOWRERg P ofé water
us sodiumchloride, industria
Gﬁ%@gVTatea Spl#?? (I'M5, 54nL) and water (45nlL) were
added, the sol ution was seeded, stirred for 2 hours

d,had (fpd el 0k OV wishBaWith AﬁtseerMS Water
Aﬁ%ﬁ?é%PH gp?§q&gs I't'ered. %he cake was washe

(¥drhh) aridt 1&2153 Wi DB aq/\mogq; IM@&%LX)36&’$J€D ng %dﬁltahvaﬁw oven to
RAULRYS ¢! MRulBpKery D)4 HBrAbLRE Y Hhan HROUHRHBIBD)pgrido[2,3-
dipyrimidin-7(8H)-one (14.5g 76%th yield) 1H NMR (CDCly) 8: 7.49 (1H, m); 7.48
(1H, d, T =9.8); 7.28 (1H, d of d); 7.12 (2H, 1, T = 7.6); 7.00 - 7.10 (2H, m); 6.64 (1H, d,
1= 918);2.26 3H, s); 2.23 3H, 5).

4—[(2,6-diﬂuoropheny1)amino]—6-(4-ﬂuoro—2-methylphenyl)—2—(methy1thio)—5—
pyrimidinecarbaldehyde may be made by the route of Example 12 in WO 02/059083 or as

described herein as Example F.

In a larger scale up, using similar conditions 8-(2,6—diﬂuorophenyl)-4-(4-ﬂuoro—2-
methylphenyl)-2—(methy1thio)pyrido[2,3—d]pyrimidin—7 (8H)-one, was also obtained as
follows:
To 4—[(2,6—diﬂuorophenyl)amino]—6-(4—ﬂuoro-2—methy1pheny1)-2—
(methylthio)pyrimidine—S-carbaldehyde (13.0 kilograms (hereinafter “kg”), 33 4 moles
(hereinafter “mol”)), was added 2,2-dimethyl-1,3-dioxane-4,6-dione (Meldrum’s acid,
6.26kg, 43.4mol) and anhydrous sodium acctatc (2.2kg, 39mmol) and stirred together in
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afford
8-(2, 6-difl uorophenyl)-4-(4-fluoro-2-nethyl phenyl)-2-(

woreaonpsesho o) pyri do[ 2, 3- J] pyri m di n- 7( 8H) - one PABUSH06/060898

76% h yield) THNVR (CDA 3) d: 7.49 (IH nm); 7.48 (IH,

d J =9.8); 7.28 (IH, dof d); 7.12 (2H, t , J = 7.6);
7.00 - 7.10 (2H, m; 6.64 (IH d, J =9.8); 2.26 (3H,

s); 2.23 (3H, s).

4-[(2, 6-di fiuorophenyl)am no]-6-(4-fl uoro-2-nmnethyl phen

tada)hyamm% s URER) (hereiritiet ﬁr@;b aﬁmath@@ésdﬁmmdﬁmﬁﬁz hB&ed to 50-55°C
by the route of Exanple 12 in WO 02/ 059083 or as

f%‘é Eﬁ’%e dhpEsastian fenpsealy wastedpepdgio) 397 Gethiegegtie agig (S.1kg,

9 ﬁirﬁkg) @'agnddcfkrd gt E(’)lﬁﬁén mamtamed at 30°C for 19 hours. The resultant
, 6-di fl uor opheny 4-tl uoro- 2-

swmenyplp Fyeaq yyash ‘(vm@@ mﬂnw@npqu@gﬁmnshﬁ@wpu(%ld paphipgash) and
f
iR, o AR 0, UL o e gt and

watdr-(32. Searig vyt taﬂqi@ plyfrsqimtchm\easssecdub aticreth yate2 Kldlﬁ's @nd had more

reinafter "kg"), 33.4 noles (hereinafter
V%ltéro(g??ﬁ && added 2, 2-di et hyl -1, 3-di oxane- 4, 6-di one

(Mel drum s aC| d, 6.26kg, 43.4nol) and anhydrous sodi um
t.at 2k 39 t dt t.h
RSB b e TR S A IR 7713 i s e
(26¥e) andsulideamith 2D% ajueoheMIS @2 k 265.Pabd Arikdfo divh @y stle compound
‘ﬂg%%f Ctl'&%g d%%%@%@&ﬁﬁgg%gﬁo&nd@w@c CH); 7.48 (1H,

dssleﬁhicqnﬁmah@t@t n@@ @H aQ@df %mJaaclmw s.12kher, E%@&h&@@tﬁ J=
sus?en3| on was agueous sod

THYer -8 ide1Q 68L réaeﬁnwggﬂf}) éﬁ& (ﬂﬁeﬁ qleﬁwc\ﬁféqhe&ﬁé 2.26 (3H, s,

pﬁglgﬂl@ﬁghb%( , 6284}y Industrial methylated spirit
and water (32.5m.) were added, the solution was

seeded stirred for 2 hours and had nore water (32.5L)

B S BOUS SRERRI R L oL T

At R 6651lﬂ]lQmPQ@%Bque@h@-(449@0(0226(n@5ﬂph%md)-af(mdlyﬂﬂncgfpy@nnd1ne-5-

k
%%%Effé#lee & Cizgl'% g)d?lﬁra{?ager%%e GI]EEB e@%rw acid (20.2kg)
webre béagdd mi ".E:HElﬂl 2@ )t @aS)PC F0r2381((ulr$-| THF@R10eL,) waothmb kdded and the
o L.12 (2 L. tic
ntclg?l{fe \r;vnas g?rgcﬁgwrlatgd &D‘z‘s’ [% Vi n(nﬁgphealc déﬁtgiahﬂil c q‘%ﬁm1§fure was cooled
tO3BY2°C2ndBhipdetticsacid (15.7kg) was added slowly maintaining the contents
temperature at 32+2°C. The mixture was then stirred at 323:2°C for 10 hours.

The THF solution was cooled to 40+£3°C and washed with 2M sodium hydroxide solution
(84L) followed by 10%w/v potassium carbonate solution (2x84L). The batch was cooled
to 22+3°C, then isopropanol (126L) and water (84L) were added and the mixture was
seeded with 8-(2,6-difluorophenyl)-4-(4-fluoro-2-methylphenyl)-2-
(methylthio)pyrido[2,3-dlpyrimidin-7(8 H)-one SB-691761 (0.42kg). The solution was
stirred at 2243°C for 1 hour. Further water (231L) was added over 30 minutes at 22+3°C.
The slurry was then cooled to 1+2°C over 30 minutes and stirred at 1+2°C for 30-60
minutes. The product was then collected by filtration. The filter cake was washed with

isopropanol:water (4:1,3x84L) and the product was dried in vacuo at 60-65°C to give the
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phenyl CH3); 2.23 (3H, s, SMe) In yet another
variation the title conmpound was prepared:
wa2¢o¢asBedi f | uor ophenyl ) ar ni no] - 6- (4-f | uor o- 2- PCIELR2DEI60898
enyl )-2-(rnethylthio)-pyrimdine-5- carbal dehyde
(Conpound 1) (42kg), sodium acetate (6.7kg) and
Mel drum s acid (20.2kg) were heated in THF (126L) at
ca. 62C for 3 hours. THF (210L) was then added and the
m xture was concentrated to 23IL via atnospheric
tifle 8dmbbatd @8- 4kgb‘e 1M WMR @UWMH"AO @hﬂof&nﬁ@? tljghﬁt‘?‘lg’[hy]sﬂeme as

t hi oaceti c_ aci mal nt al

)

RGO LR B RERRe 48 dor A B 206 (ST EDN 8 (e hotd MAehED. 7.07

@at =g &8 2242 §220h of. 14@ Mb?HzTQ@{)THESS-Oﬁ 34 QM 12@87 47 -7.53 (m, 2 -
cool ed to 403C and washed w th’2M’sodi um hydroxi d

Hdol ution (84L) foll owed by 10%W v potaSS|un1carbonate
sol ution (2x84L). The batch was cooled to 223C, then
i sopropanol (126L) and water (84L) were added and the
mxture was seeded with EXAMPLEC

for 1 hour. ‘Further mater (231L} méé added over 30
m nutes at 223C. The slurry was |t hen cooled to 12C

over 30 mnutes and stirred at

60- 650C t 0 give thetitle gonpe o38. 4kg) . 1H NWR

(400 MHz, Chloroform D) Tetranethyl silane as reference
at 0.00 ppm d ppm 2.22 (s, , 2.26 (s, 3 H 6.65

(d J978H21H),707( J8625232H252H)5
4 (t, J=8.07 Hz, 7.28 - 7.30 (nb 1 H5
41(25@*defﬁwowenyamm;lf_ﬁ- -ﬂ]d@rga%ﬁqﬂ@ﬂplmnyl) -2-(me hylthlo)—pynrmdme 5-

cffbglﬁalf&&é%ol O%h@ﬂ&l? @@-ﬁk&(&h&f@% 'Bﬂ){JHeQM R (ﬁléldrum s acid,

f 1 uor opheny
07?)58&13519%&10@%1 epsruR) Bcetdte (9.0 96, i IdenBob ardso styréd togethgr in

o P IR 565 454 o R
H@X‘@ﬁr‘m@t’p $t1r2€;d2at@ﬂrfm¢my¢mp¢r3tum oxa’nghﬂalﬁi Wiien.3mL was added. After
stgr%lg%y fnhgmat?lle gnixture was filtered, the filter cake was washed with acetonitrile (2
x 0.5mL) and dried to give the title compound (0.083g, 69%th yield). 1H NMR (CDCIl3)
S(ppm): 2.28 (3H) s; 2.29 3H) s; 7.09 (1H) t J=8.10Hz; 7.12 (1H) d J=9.0Hz; 7.20
(2H) t J=8.4Hz; 7.28 (1H) dd J=8.8 and 3.2 Hz; 7.59 (1H) m; 8.71 (1H)s; 13.03 (1H)

broad s;

EXAMPLE D
Preparation of 8-(2,6-difluorophenyl)-4-(4-fluoro-2-methvlphenv-2-{[2-hydroxv-1-
(hydroxymethyl)ethyl]amino } pyrido[2.3-dJpyrimidin-7(8H)-one 4-

methylbenzenesulfonate
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0. 05g, 0.35mmol) and cesium acetate (0.029g, 0.15nmol)
were stirred together in acetonitrile (Im) and the

WO e®alosEnd m xture was heated to 50-550C for 1PEDUR2006/060898

The m xture was stirred at anbient tenperature

overni ght and water 0.3nL was added. After stirring
for 1 hour the m xture was filTtered, the filter cake
was washed with acetonitrile (2 x 0.5nL) and dried to
give the title conmpound (0.083g5 69% h yield). IHNW
(CDC13) d(ppm: 2.28 (3HErs; 2.29 (3H) s; 7.09 (IH t
j=8.1 OHz; 7.12 (IH d J3Q.0Hz; 7.20 (2H) t J=8.4Hz;
7.28 (I'H) dd J=8.8 and Hz; 7.59 (IH) m 871 (IH
s; 13.03 (IH) broad s; A PuE D Prepam@tion of

8-r2, 6-difl uorophenyl
' 4- fluoro 2- et hyl ph ny|V 'KrZ hvdrox
(hvdr oxyni et hyl ) et 55Ny 6H2,

ppyrimdin-7('8i] p%-ine é- Hethylbenz sul f onat e35%

Hydr ogen peroxi de ( 87nol ) was added at 18-21C to
a stirred mxture of

(2, 6-di fluorophenyl)-4-(4-fluoro-2-nethyl phenyl)-2-(ne
t hyl t hi 0) - pyri do[ 2, 3-*pyri m di n- 7(8H)-one (9. 0kg,

3% }?%"q%%%en }gg!l)zé%p | U%g@geb gt *aggé@&e@ _splphat ﬁlrée’a;&mre of 8-

rate

(%dfﬂmmmhbme@( ﬂﬁm)o-Z-Ameh}[lphm(ilj)d%-(meﬂlly)thw&@ynﬁe@ ,3-dJpyrimidin-
u [r
7% F0 L2 B RS S i g BRI T g P o

sd&ﬁﬁm%@%&ﬂe diblytdratd( Siod] ()Lmrmt)t 1ah11<$ﬁbmhletleln(818®) afimzbtlc acid (3.7L)
t hen ter 1 8L Di chlor t 47 agdded

g SERSIGRGH (o RELES T HOHLETCH T GO CBNE T PP were
séhakatét artf HRORLNE fay B &§§%ﬁledmus 150dodiir® Motesispides 18L) and
to a solution of serinol (3.98kg, 43.5npl) in

thenyeter(Rx38lgyr r ol i done (NMP, 27L) at 38 C over 1 hour.
After 1 hour the m xture was cooled to 19 0OC and wat er

(45L) was added. The phases were separated and the
Dmlg@mmﬂpﬂmé@%\gas/\ﬁbﬁédo e HT2oRIE Phaseaxizeh jvas dh ey goncentrated to

45PE &S ﬂﬁélrg%%r%gsuflé Ly sgl]luﬁBh kla@bHQE @ta .ﬁﬁﬁ@ﬁp@@ehﬁol (3 98kg,

pressure ut yl met ether (TBME, 35L) was ad
43 Sntol) ind -tiethyl-GHppreolidoné SNMP 2TB)VE i&‘z@ pyemwabourh e&fter 1 hour the
mugt%reedwgso chc;lgéj t u% yC angl Uvager%%]{)l veatlsl added. The phases were separated and
the organic phase was washed with water (4x36L) before concentrating to 45L by
distillation at atmospheric pressure. Tert-butylmethyl ether (TBME, 35L) was added to
bring the volume to (80L). TBME (230L) was then added continuously with distillation
at atmospheric pressure until the added volume had been removed. The organic solution
(80L) was diluted with isopropanol (TPA, 44L) and TBME (19L) and the temperature was
adjusted to 48°C. To this warm solution was added 7L of a solution of 4-
mcthylbenzencsulfonic acid monohydrate (3.72 kg) in IPA (27L) and TBME (27L). The
solution was seeded (20g) with form 4, and the remaining 4-methyl-benzenesulfonic acid
solution was added over 1 hour. The mixture was stirred for 1 hour at 48°C before
cooling to 20 °C at 1 deg®C/min. After stirring for 15 hours, the mixture was filtered, the
filter cake was washed with TBME:IPA (9:1, 36L) and TBME (2x36L) and dried to give
the title compound (10.7 kg, 80%th yield), (m.p. 215°C by DSC); 400MHz NMR in

DMSO0-d6. DMSO-d5 as reference at 2.52 ppm. 8(ppm): 2.22 (1.5H) s, 2.25 (1,5H) s,
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at atnospheric pressure until the added vol une had
been renoved. The organic solution (80L) was dil uted

wowrah/ossopr opanol ( TPA, 44L) and TBMVE ( 19L) aPdI/uBm06/060898

tenperature was adjusted to 480C. To this warm
solution was added 7L of a solution of 4-
nct hyl bcnzencsul foni ¢ aci d nonohydratc (3.72 kg) in
| PA (27L) and TBME (27L). The sol ution was seeded
(20g) with form4, and the renaining
2@1 r@tml 3@%@ snesym )i £032€0. gmm g, 3@(0 5\ﬁ§d§d§eﬂ|120\6€34 (0.5 d
hour . was stirr or hour_at

sz%?H?:e 7c1édf2Hagl Jﬁ'o’ 921)1 d-&t- 7126dég5@)rﬁln 7. 3R Y ds‘n9r9}Han7 32-7.40
1 it e 4t 1t
el 7 SPUER 04 PR ﬁﬂgT%EiETI%Z(ﬁ_% 4 g%f S PR ™
(2x36L) and dried to give the titIe conpound (10. 7 kg,
80% h yield), (mp. 215C by Oe ;g A0OMHz NMR in
DNBC>d6 DNBC>d5 as reference atf%éSZ ppm d(ppn:
i X fruto-2-BidihydpheBy PR -3{ 2y droxy-1-
4 6. 34
1 %ﬁ&;—hl-l%G (1.5H)
nmthvlbaﬁeﬁéslu_l)fodatd 9. 9Hz 7.32-7.40 (3H) m 7.43 (IH dd
J=8.5 and 6.1, 7.52 (ZFD d J=8.0, 7.60-7.72 (1.5H) m
EXAMPLE E Preparation of
8- (2, 6-di fluorophenyl)-4-€4-fliioro-2-netliylphenyl)-2
-{[ 2-hydroxy-I- (hydroxytethyl)ethvH am no pyrido
F2,3-</1pyrimdin-7('8 ) 4- et hyl benzenesul f
onate Tn an alternative cyystMel | i zati ormé 0 Exanple D
above the follow ng p evi

l“ e been
Hydr ogen per oxi de (1'2 1] 67nol ), was
OCto a stirred mx u : oﬂ4i‘n oH

8-(2, 6-di fl uorophe 4-€4- f1 uor o- 2- sdwl phenyl ) - 2- (
nmet hyl t hi o) pyri do- [ t/]pyrimdin-7(8 H)-one (200,
0. 48nvol ), tetrabutyl ammni urnhydrogen sul phate (8. 2g,
24 mmol ), sodiumtungstate di hydrate (3.2g, 9 mmol) in
di chl oronethane (IL). After 2Ch, acetic acid (86.6nl)

Twars aletdledlyadrgsth e atihratcBxanegle Deapseabetbliandng peocedure has been

AP, P GRE S B 7o o 6o Yottt ge s 216 € sirred
nhkﬁh&% )Qf tJ(m,eLcQﬂe&bpﬁ@ﬂyw 4 (Lﬂ%&&lylm&hyméﬁﬂj QmﬂMpyndo-

was added, was concentr.at ed

[%d]mymm%ﬂé%@ %e @0954 (M&aﬁl)oqetrg@rtmmmqrssnwgdmgen sulphate
(8.2g, 24 mmol), sodium tungstate dihydrate (3.2g, 9 mmol) in dichloromethane (1L).

After 20h, acetic acid (86.6mL) was added and the phases were separated and the organic
layer was washed with 1M sodium metabisulphite and 5% aqueous sodium chloride in a
continuous liquid-liquid extractor. 1-Methyl-2- pyrrolidone (NMP, 400mL) was added,
the solution was concentrated to 750mL and added to a solution of serinol (88.4g,
0.96mol) in NMP (500mL) at 42°C over 1.5h. After 2h the solution was cooled to 20 °C,
washed with 5% aqueous sodium chloride in a continuous liquid-liquid extractor to
remove NMP and distilled with the addition of 1-propanol (2.8L) until all the
dichloromethane was removed. 1-Propanol (300mL) was added to bring the volume to
3L and the solution was warmed to 75°C. To this warm solution was added a solution of
4-methylbenzenesulfonic acid monohydrate (82.6g) in 1-propanol (500mL). The solution
was seeded (0.2g) and the mixture was stirred for 2.5h at 75°C before cooling to 0°C.
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0.96nol) in NMP (5001) at 420C over 1.5h. After 2h

the solution was cooled to 20 0C, washed with 5%
wa@ouwaossoeodi um chl oride in a continuous |i quiBET/UM0E060898

extractor to renmove NWP and distilled with the

addi tion of 1-propanol (2.8L) until all the

di chl or onet hane was renoved. 1-Propanol (300rm) was

added to bring the volune to 3L and the solution was

warnmed to 75C. To this warm sol uti on was added a

sol.uti on_of. - nekhythenzengsiihonideyiasi dropmohyilx 40@mL) and a
ThegaXly§ e ilferdib bR RARTGRY wa gkl on.
ot it o onet R0y AR b sPlgRe bso-

bef of | ing_t i i a2 31 3.27.
oSSR TR e U e
3-%0 mj ﬂrl\‘/Rm | @BHPmgiavidy bhﬁutsddtbsethe ovaprUIEnal.20.334%-5H)

| . e

=85z, ﬁ.ﬁgﬁjﬁﬁ%&g%ﬁ 57@@’%24 g%%@%szb% g§H§H 3J%&(E*%and 2.0Hz,
7.85.733% (581497 (34 -BiY (4BI) #h, G150 REDH J=|81.(pa7.160y7.2§b§]e§ﬁ12§a

y the water signal, 6.32 (0.5H) d J=9.7Hz, 6.33

(0.5H) d J=9.5H, 7.14 (2H) d J=7.9Hz, 7.21 (IH) tt

J=8.5 and 2.0Hz, 7.25-7.33 (1.5H) m 7.33-7.46 (4H) m
7.50 (2H) d J=8.0, 7.60- 7EXAMPBLEH) m EXAMPLE F

| uor oph, gnyl  Ana.l

- - y
(40kg) was dissol ved i n anhydr
tenperature. Triethylamne (2
by 2,6-difluoroan.iline (26kg
m xture was heated at 60-650C flor
cool ed to room tenperature® TNe m xture was added
water (160L) followed by trj rne (25.6kg),

4-fl uoro-2-nct hyl bcnzencporgni ¢ aci d (33. 2kg),

pal | adi um acetate (0. 8kg, ) and.

tri phenyl phosphi ne (1.88kg} 1% . The reaction

m xture was heated to 65C and stirred vi%orously,at .
At DS GBPE (At RhiodryrBhidinkas-cabrreldehysked 40l wrf digrolved in

sphibernaBlaib BRoR - LBER B B GL dURauE s

LSON6 AhiRb £l ORBRL) ambtihasotiof 408tye Was heafedat ¢S Chior 12b.
']gg':@g%;@ Fv?agoc\églded <l5I ?ctxlmln tén?irqg‘lfclg@eTHFo B% Mre R¥as added water (160L)
followed by tricthylamine (25.6kg), 4-fluoro-2-methylbenzencboronic acid (33.2kg),
palladium acetate (0.8kg, 2mol%) and triphenylphosphine (1.88kg, 4mol%). The reaction

us THF (200L) at room
was added f ol | owed
the reaction

12h. The ni xture was

mixture was heated to 65°C and stirred vigorously at this temperature for 3h. The mixture
was cooled to 55-60°C and THF (160L) was added. The bottom aqueous phase was
separated at 55-60°C. The organic phase was concentrated t0200L, methanol (400L.) was
added and the THF was removed (until <3mol% THF by NMR) by atmospheric
distillation, keeping the volume of the solution at ca.600L by adding methanol (600-
800L). The solution was cooled to 55_60°C and seeded with the title compound (0.1 6kg).
The slurry was stirred at 55°C for at least 30 min and then cooled to 20°C over 1h. The
slurry was stirred at 20°C for at least oh and filtered. The cake was washed with
methanol (160L) followed by MeOH:water (4:1,120L) and dried in vacuo at 60-65°C
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di stillation, keeping the volume of the solution at
ca. 600L by addi ng net hanol (600- 800L). The sol ution

wo®7o86bed to 55-600C and seeded with the titP@I/US2006/060898

conmpound (0.1 6kg). The slurry was stirred at 55C for
at least 30 mn and then cooled to 2Q0C over |h. The
slurry was stirred at 200C for at |east 2h and
filtered. The cake was washed with net hanol (160L)
foll owed by MeOH water (4: 1,120L) and dried in vacuo
odérnfifint @DgNCANEH M g&hp&%w@w S0OMHENMIROCDL ;.
(43.8kg) 400MHzNMR i n . Tetranethyl sil ane as
Tewpuedytsdlang agrefryenssmt Oi0opnar: drpo: 239§ B s, 2.3343 (D s, 6.97 -
: 97 57 _ . ( : H m 9.64 (
TP 2 T B OB W0 ASTEEDE o
4-r 2. 4-di fl uorophenyl V2-( neth.ylthio )-8-(
2.4.6-trifluoro henv pyridor?2. 3-
</lpyrirnmdin-7f8//)-one (479.39) ii) Thioacetic acid

[) ¢ , b ]

OPTTTTIY - d UOT PV = d
dby2imidin-7@D-aienet h. yl -1 3- di oxane- 4, 6- di one
(Meldrumts acid, 607g, 4.2nmol) and anhydgpus,cesium

acetate (25¢% ol » emstirred togetlhér in

t et r al dﬁg%;g%éigjg.75L) and™ehe resulq Sst1 xt e Nas o)
heatto 58C fbr 2. hoyfs. dbg reactia V\Ia-SH /”\CH
coe ed” e '33C' and t hi oacePic acid (289n, ¥ 2ifol ) was ’
added. Aftemsm@2 hours theqma Xture was Gotred 8 r dom

t enper &tr@N2Ad stirred for a further 16 houws. The

m xt ure W$®washed with water (1.35L), 1-propano
(2.03L) was added to the organi c phase fglifled by
seed crystals and, after 15 m nutes, matg?gf%75nt) was
added. After another 1 hour stir, nore watégr (2.7L)
was added over 1 hour. After 1 hour stirri 9 Thioacetic acid
morewater ( 1.35L) was added. After 16 hours stT¥7 TRy,
the product slurry was filtered. The cake s washed
twice with Industrial nmethylated spirit (2y7L per

wash) and dried in a £ O F
:/L :N /I + co,
Nao N F
F F

CaoH10FsN;OS 3
(435.38)

4-(2,4-difluorophenyl)-2-(methylthio)-6-[(2,4,6-trifluorophenyl)-amino]pyrimidine-5-
carbaldehyde (1.35Kg,, 3.2mol), 2,2-dimethyl-1,3-dioxane-4,6-dione (Meldrum’s acid,
607g, 4.2mol) and anhydrous cesium acetate (257g, 1.34mol) were stirred together in

tetrahydrofuran (6.75L) and the resultant mixture was heated to 55+5°C for 2.5 hours.
The rcaction mixturc was coolcd to 35°C and thioacctic acid (229mlL, 3.2mol) was addcd.
After 2 hours the mixture was cooled to room temperature and stirred for a further 16
hours.

The mixture was washed with water (1.35L), 1-propanol (2.03L) was added to the organic
phase followed by seed crystals and, after 15 minutes, water (675mL) was added. After

another 1 hour stir, more water (2.7L) was added over 1 hour. After 1 hour stirring, more
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vacuum oven at 55C to give the title conpound (

1.09Kg, 76% h). IHNWR (DVMSO-d6) d: 7.80 (IH d,
woeb@fiopseo CH, J = 9.8); 7.78 (IH, m aromatic BH/USH&80898

(2H, t, aromatic CH, J =9.1); 7.56 (IH m aromatic

CH)y; 7.36 (IH m aromatic CH); 6.78 (IH, d, olefmc

CH J 9.8); 2.30 (3H s, SMWe)..Preparation of 4-(2

4-di fl uorophen.yl)-2-(methylthio)-7-oxo0-8-(2,4,6-trifl

uor ophenyl ) -7, 8- di hydropyrido[ 2, 3-rf] pyri m di ne may
wadem bﬁ,)osfz@do@dcea amedas,%uees@mﬁg,\m Pr/d0888 2y waX Flted. The

1, part C. EXAMPLE H Preparation of

cake voasgvahed tsice ﬁﬁghl)pp}lstgl_a]( methylated spirit (2.7L per wash) and dried in a
v u{dntt%ﬁ a% 558ty %%%ﬂe goxﬁlso%dav rd@loég . 76%th). LHNMR (DMSO-d6)

(hvdr oxymet hvDet hyl | am no pyri d pyr
SW@DNJH 8, 9leimie CH, Ire O M&ﬁbﬂc@uaﬂom@p@ ), 7 58 (2H, t, aromatic

& 4 I

Rt By TR S Bb e Tl SR . SRA N RIBR R it o
o]]zﬂnﬁl(gbl Wa®.8)i 380I1(9Hds,iSMé). chl or omret hane (90L) and

t et rabut yl anmoni um hydr ogensul phate (0. 74kg) and

sodi um tungstate di hydrate (0.3kg) were added. 30%wu
Phy@afa6iga iof Fl€([2Wﬂlﬁﬁof@)ﬁbgyl)%m@ﬁﬁ&dop%ko%(% 63ﬂﬂﬁbropheny1) -7,8-

r eagt qure was then stirr d for

alropNBroCobr iy K Baasy He0n Spaiar g 2y O80T,
Esappledt, pdrt@Nd washed with 19% w v aqueous sodi um

nmet abi sul fte (90L) and water (90L). DCM (90L) was

added to the organics and the sol ution was

concentrated at atnospheric pressure to 8IL. NVP (36L)

was added to give solution_A._ To_a _solution of serino
(9.9kg) in NWP (45L) at 432SMELEddded sol ution A over
PhdbarafiBf oFisX(bW-8itMRsopHeh (1) 2 48fudkd 2Cmk 8y HendNth - ¢ @ohRBloxy-1-
0 20-25C Using CLLE ‘the above reaction solutlonmas

. ‘,,‘i',ﬁ“ A 1Y I ‘ WhId 3 3 '-’ '_-:nu e t he
n&%ﬁh&ﬁﬂ@n#ﬁ%@ﬁ&k“t'on was concentrated to 72L and

n- pr opano ) was added. The sol ution was
concentrated to 180L, n-pfopanol (90L) was added and

the solution was heated 05C. A solution of

4- et hyl benzene- sul f oni d nonohydrate (9.9kg) in

n- propanol (45L) was adde aWbSOSC TheMsol uti on was
seeded with 8-(2,6-di H-4- | uor o- 2-

B

H

8-(2,6-difluorophenyl)-4-(4-fluoro-2-methylphenyl)-2-(methylthio)pyrido-
[2,3-d]pyrimidin-7(8 H)-one (18.0kg) was dissolved in dichloromethane (90L) and
tetrabutylammonium hydrogensulphate (0.74kg) and sodium tungstate dihydrate (0.3kg)
were added. 30%wt hydrogen peroxide (17kg) was added over 2h at 30°C. The reaction

mixture was then stirred for-5h at 30°C and then cooled to 20+£5C. The bottom organic
layer was separated and washed with 19% w/v aqueous sodium metabisulfite (90L) and
water (90L). DCM (90L) was added to the organics and the solution was concentrated at
atmospheric pressure to 81L. NMP (36L) was added to give solution A. To a solution of
serinol (9.9kg) in NMP (45L) at 4242°C was added solution A over 1h. The mixture was
stirred at 42+2°C for 1h and cooled to 20-25°C. Using CLLE, the abovce rcaction solution
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rnet hyl phenyl ) - 2-{[ 2- hydr oxy-1 - (hydr oxyn

aet hyl)-ethyl ] am no} pyrido[ 2, 3-c(] pyri mdin- 7(8H)-one
wd200sbbenzenesul fonate (180g) and stirred apPCTBES1006/060898

for 1.5h before cooling to 13C. The m xture was

stirred at 13C for 1.5h and then filtered. The filter

cake was washed with n-propanol (3x72L) and dried in

vacuo at 70C to give the title conpound (21.06kg). 1H

NVR (500 MHz, DVsSQd ) Tetranethyl silane as reference
wad e:QraQQ:dg{Zm DQ MR Dridd vedRHing 18 5er§13vé(th§ T\ﬁ\/ﬂﬁ) ,Th% [3@]\/( Solution was
cqqyentgptghtcm(}ﬁL gldgH;Jrq)@nngQ@g?,)(was aq_dqq) Th? S?hltle& waspoggentrated to
lgd@ gp B%anoz gﬂ(ﬁg “ws adided Bhd glle@olunzynzxgas(lféate&-tg 86+£5HZ, A]solutlon of

4—(1@th3db_e;nzgge-pqzlforgc F'Bld mx)l_rgpily drape @991(g}]1n g-(grgpangkm as added at
8(’3:58 FII'BE'G i0h wis egeéea J@]hlgkf(b 6Odif g&%gﬁer}@)'—ﬁ -(4-fluoro-2-

- 0X0- 7/

mdﬂlﬁimemld-l%{[a fwkilrcw-h‘léh:mrbbﬁnz‘fbvb q@llﬁn@ng}mgglo[z 3-d]pyrimidin-

7(_%%{)%61% %r?x_ %&%ﬂ%éﬁ%?ﬂ?%%&% gy ?Fﬂ]&lcﬁ br%/rref_diy%?hcyfor 1.5h before cooling

tobler32@albe MBBtukgvas Midrett am2s3°Gdod]. ém:and thcg)ﬁltegub u"ﬁlde filter cake

whb et Syt BhoRB8) Ch2b i Ao IR bEAER el i s

ccdpcunkig? 1 06kgiatiEr NMR (5 0GR T MavIgeddd) d?etrhmetkedmlan@ as reference at

A e e G R

J£5hﬁr§ aedzﬂ‘; 4 b@ (ﬁleeeﬂ)omm(ztxwr q H)Thqm(aaﬁu @;nHm zmmw 725
was_refl uxed drum s

gy Bd 345 05905 Hiad 1ahds Gt 40 hEDr CALe gk (el B, 7-52 (&
JLedl me@l}j)ov@hﬁgme@t}mas removed by vacuum
di'stillation to adjus e volunme to about 160 L. To
the reaction m xture was charged thioacetic acid (5.83
kg) rinsed with THF (15 LexAR@repction m xture was
refl uxed for H h and then 1cool ed to roomte7 erature

dﬁ,[lmm 011)%%&1\)1‘9&1% ef | .huxed for 2 3h. To the

reactrom Hrxrure was Cnarged water (130 L) and 50%
NaOH (12 kg). Heptanes (150 L) were added to the
reaction m xture_for extraction. The organic |ayer was

di Q¥d. The cogMe come coH
Q
OHC. N .
N Meldrums acid HO d = N Thioacetic acid = =N
| L NaOAc, THF THF LOH, THF/H,0 i By
HN™ TNT “SMe 0¥ N —_—
\©/ F

Vj
z

SMe —_— o} N N SMe

60% over 3 steps F\©/F

4

'I'IZ

1 2 3
3-[6-(2,6-difluorophenyl)-amino]-5-formyl-2-methylthio-4-pyrimidinyl-4-methyl
benzoate (30 kg), Meldrum’s acid (13.1 kg), ground NaOAc (5.7 kg) and THF (135
L)were heated to reflux for about 6 to 12 hours. An additional 0.2 eq of NaOAc (1.1 kg)
in water (4 L) was charged to the reaction mixture. The reaction was refluxed for about
12h then additional Meldrum’s acid (1.9 kg) in THF (ca. 6L) was charged to the rcaction
mixture. The reaction mixture was refluxed for 13 hours. More Meldrum’s acid (2.0 kg)
in THF (6 L) was charged and the reaction was refluxed for 6h.
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aqueous | ayer was washed one nore tine with MIBE (150
L). The organi c phase was agai n di scarded. The pH of
wo b@7aspseous was adjusted with 6M HCO to a tarBer/usioo@béoss

< 2 (actual reading: pH = 0.81). The aqueous was
extracted twice with DCM (150 L). The conbi ned organic
phases were vacuumdistilled down to 150 L. Heptanes

(300 L) were added over a mnimum of 4h and then the

m xture was then cooled to 0-50C and stirred at this

SAISEMST RlrihBvEPby Vicuumh Gkl BAUsethelfoliifPtaast (800. To the
L) was added over 4h. The product was_ coll ected ZEVJIS L) The

repgtiqny miNteRs W@Eﬂed@@hc%@w%@§3( kg)ainspd gt HHF
reL%goJ ﬁdﬁ&fe v{ré% rgﬂﬁb‘é‘edt 1*6‘? 1& ht dr@ tﬁé}ﬁ&ﬁﬂ&ﬁto(x%énﬁteh%)erature LiOH (11.7

as reference at 0O

kg)(ipprajer (24(25) wHﬁd@ed amdzae (Sgion migturowes Ffluged a5 ?91342 To the

re%Cﬁﬁ]g&é&ht7%‘%}x?{§dW%§% ﬁgd g@%ﬁ‘iﬁ)fmzﬁgyﬂ%d&eg(lso L)

wel afidd t):i—lixeatmttmn&&iztura Bor@Exfrastjorh rﬂmjorgamc magdgscarded The
Pre ation of A 4
bRy P Gy g ol P MEBRETSILE, Th graunio phase was

agafxy discdrded - TRSph-odiee aqueous was adjusted with 6M HCl to a target of pH <2

CoEBDBREA T Aoy B Ekobt e ER B RAJA OY L. The

cdrﬂ@in%@rgaﬂﬁz.;ﬂﬂﬁ@i x)/eregf,aauldh ratissrilbiy 8. dbwﬁ tdiléfdn diéptﬁ‘nedl(&@(bL) were

| drum s aci d, 86g.. 33, 7mmpl ) and.anh Qdi um . ,
PR Pingol of 4 AR (e pnals FRouth SeERey oFnt dillsimed u
th'ri]ﬂet giyéiﬂlﬁx@gfgié o A&(ﬂgh%r poitlod _hi_ﬁltld‘;ﬁﬁibl;t(m;ﬂ Lyrimes ud@dmr 4h. The
eat e o) our s. e ro
produgidasealisete &aﬁlﬁaﬁﬁolhwaswewﬁggﬂ Ynes @é@ﬁ&) fiba 68 he fiter

toWaseirtiitld ®nHndqB1 81k@).r eacti on under atnospheric
pressure. The reaction m xture was cooled to 34C a

SN B OBVIRNIOME 96 7 FIS B3 x et D WISt SOV P ASHARD 5, 2.26
(3@% \,/eh@’?m;@ﬂ_@ﬂéf beph ( ?f%g&‘ﬂ% 63 tghéﬁzt%ﬁ%ﬁﬂ}ﬂf €7.57 (1H) d

was di st out under atnospheric
J5t.88su7 §.1 (THR 150704 i(UH) dvdis1 éHa! 804 @D ddirBédreamat iz, 13.0
(]_llqr??fbcwe 48" propanol (30r.) and water (20nl) was added.
PESTI t | ng solution was cooled slowy to OC during
which tinme precipitation occurred. After stirring for
90 m nutes, the product SIM%inltered.

Preparation of 4-(3-methyl-4-fluorophenyl)-2-(methylthio)-8-(2,6-

trifluorophenvDovrido[2.3-d]pvrimidin-7(8 H)-one

4-(3-Methyl-4-fluorophenyl)-2-(methylthio)-6-[(2,6-triflucrophenyl)amino]-pyrimidine-
5-carbaldehyde (10.09g, 25.9mmol), 2,2-dimethyl-1,3-dioxane-4,6-dione (Meldrum’s
acid, 4.86g, 33.7mmol) and anhydrous sodium acetate (1.59g, 19.4mmol) were stirred
together in tetrahydrofuran (30mL) and the resultant mixture was heated to 60+5°C for 6
hours. Tectrahydrofuran (50mL) was addcd to the reaction and then solvent (30mL) was
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The cake was washed three tinmes with a m xture of
2-propanol and water (4:1, 3 x 201L) and dried in a
wo 2ma0mseven at 500C to give the title conmpounBCT/US2086060898
84% h). IH NWVR (CDC 3) d(ppnm: d(ppn) 2.22 (3 H s,
2.39 (3 H s, 6.69 ( 1 H d, J=9.8 Hz, 7.12 (2 H t,
J=8.1 Hz5 7.18 ( 1 H t J=8.9 Hz, 7.45 - 7.51 (2 H m
7.55 (1 H d, J=7.0 Hz, 7.90 (1 H) d, J=1O | Hz.
EXAMPLE K Preparation of
d#tifldd bedfhyd rdaci bmﬁﬁdb@lﬁ&ﬁyiphcﬁc fﬂ‘&ﬁlﬁM trhk @&ucloh nﬁxﬁré Was cooled

S R KR (G N

Alfletion aphiany this wﬂmﬂrﬁm Q&ldérﬁ 34 021G ¥/al @.hs@mleu @8t Gddg atmosphenc

30.8mmul ), 2,.2-dinethy i oxane- 4, 6-di one

DYRBI & EH? golytipy was Gf?‘?lﬁd thtPOWI)e“&WE? %w&b@@ag@dﬁ Qmi) and
vAES(PORL( WadBied? 3Tl£le'"f’€ml’3m 16t {VEE 8SbILPOBWIEo d9T during which

tetrahydrofuran (36n) the resultant m xture was

tigearedpitgiogasouned. 4figs étrrsmgf@t ?timyirtes, treaprodeaslyryneas filtered.
TRddad \%& \tvhéheﬁ Elt%b%ﬂl § ReRuRoLM fgk%ﬁ@ﬂlx)d WaSr (4:1, 3 x 20mL)

di stil t he reacti on under
anyt dderlinea Vapnemm@taut 60° Griogive shedtde @Uopcamdt (] 438(}349%&1) 1HNMR

1. 2
(%ourgil%g{p@h?ogtgnéz‘gzé%ur g ? 2tf'ié;a;'&lso u’t |%g;1‘91dm§g dt o_oé'g%ht 2‘12 @Ht,
Jro k4, Bl du =aadixnastsed’. s (hHI M, yosH Urihy,d=ox0 He, 7.90 (1 H)
d(}dj[(ﬁ)gand then twice with 10% pot assi um car bonat e
(2 x 24nL). 2-Propanol (36nlL) and water
(24mL) was added and then additional water (66nlL) was
added over 1 hour. The resul SOl ﬁ%l on was cool ed
slowmy to 00C. After StlrrIM t he product

wth a mxture of 2-propano '
Cvacuum oven at 50C to gi ve the title
conmpound (8.5Qg, 67% h). | HR\ CDA 3) d(ppm: 2.20 (3

H s, 2.23 (3 H s, 6.65 (1 J=9.8 Hz, 7.04 ( 1
H dd, /=8.8, 2.7 Hz, 7.13 (2 M) T, J=8.2 Hz, 7.32 ( 1
H dd, J=8.6, 5.6 Hz, 7.45# %58 (2 H m EXAWPLE L

42U eryl ) -4- 2-net hyl -
ni et hoxycar bonyl ) phenyl ) {@/

4-(2-Methyl-5-fluorophenyl)-2-(methylthio)-6-[(2,6-trifluorophenyl)-amino Jpyrimidine-
5-carbaldehyde (12g, 30.8mmol), 2,2-dimethyl-1,3-dioxane-4,6-dione (Meldrum’s acid,
5.77g, 40.1mmol) and anhydrous sodium acetate (1.90g, 23.1mmol) were stirred together
in tetrahydrofuran (36mL) and the resultant mixture was heated to 64+5°C for 3 hours.
Tetrahydrofuran (60mL) was added to the reaction and then solvent (36mL) was distilled
out of the reaction under atmospheric pressure. The reaction mixture was cooled to 33°C
and thioacetic acid (4.4mL, 61.6mmol) was added. After 23 hours at this temperature, the
solution was cooled to room temperature and washed with 2M sodium hydroxide (24mlL.)
and then twice with 10% potassium carbonate solution (2 x 24mL). 2-Propanol (36mL)
and water (24mL) was added and then additional water (66mL) was added over 1 hour.
The resulting solution was cooled slowly to 0°C. After stitring for 1 hour, the product

slurry was filtered. The cake was washed three times with a mixture of 2-propanol and
90
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Cret hyl t hi 0) - 7- oxo- 7, 8-di hvdr opyri dor 2. 3-<i 1r ?yri m di n
e-6-carboxylic acid acid Cmpd 1 Crpd 2 Triethyl am ne

W@ 00324500 3. 7nmol ) was added at anbient to a sSPCT/DE06/060898
suspensi on of 3-[6- (2,6-difluorophenyl)-a
tni no] -5-fornyl -2-met hyl t hi o-4-pyri m di nyl - 4- net hyl
benzoate (1.6g, 3.7mmol) and neldruns acid (0. 7g,
4.8mmol, 1.3eq) in THF (15m ). The resultant yell ow
solution was stirred at anmbi ent tenperature for 2hrs.

wiiet -1 (PR %%L\j\@ﬁd aﬁg§ﬂ1 A0 o Pt bioeC 8X bivRah & did B&rﬁpound

et hyl ‘acet at e m ). The phases were separated and

(Stf’rﬂ@ 67 Ydni d&l Né@qé@mli)@(pmnhﬂ eosHHD) s, %123 €3 H)pef.65 (1 H) d,

at.e t ed A
PR TIE PhR S5 SR A £ 1 ) dd 55,5
leefwemﬁé @O0 ppm d(ppm: 2.27 (3H) s, 2.29 (3H)
s 3.87 (3H) s, 7.45 (2H) t J-8.6Hz, 7.63 (IH) d
J=8.1Hz, 7.73 (IH m 8.03 (IH s, 803 (IH d J=I.
8Hz, 8.08 (IH dd J=8.0 aEQKA]MBHE,LlS.lQ (IH br

Conpound 1, in the scdhene above,

en§'9 - 6- (2, 4-di f | uor
di ne carboxal dehyd

4-(2.4,6-trif|uo

met hyl t hi o) - 5- pyTi
was stirred i rPPBCMNG28 ningdnayrdd pyr |
Mel drum s acid (0 , 1 eq) oveffiig
t emrper at ur e. Tﬁ r,_esu ting ™ol ution
reflux until arti ng material ré
t hen DCM (15mi and 2M HO (5m ) were .
phase was washed.with 2M HCL (5nl) and the DCM

evaporated off in vacuo. 1:1 MCN : H2q ("?’ m) was
added to the resi due which was stirred and heated at

S o3P DS S By R o Gl genion ot 1
d, 6-|diﬂﬁor61§lkﬁhyl/)aﬁxhﬁd]-\54fbhnﬂl - A-mMRIGHE R g -1 Binxi d Byl -msitly] benzoate
(]Id%-é KyRE: O%I a\a% fgfﬁgr&n"ast EllC?d &?%Oljgmmga% 1419eq) %—E é{lISElll)d)The resultant

yellow solution was stirred at ambient temperature for 2hrs. Water (25ml) was added and

the mixture extracted into ethyl acetate (25ml). The phases were separated and the
organics washed with water (25ml), dried over magnesium sulphate and concentrated to
give the title compound (1.89g). 400MHz NMR in DMSO-d6. TMS as reference at 0.00
ppm. S(ppm): 2.27 (3H) s, 2.29 (3H) s, 3.87 (3H) s, 7.45 (2H) t J=8.6Hz, 7.63 (1H) d
J=8.1Hz, 7.73 (1H) m, 8.03 (1H) s, 8.03 (1H) d J=1.8Hz, 8.08 (1H) dd J=8.0 and 1.8Hz,
13.19 (1H) br s.
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(400 MHz, Chloroform D) Tetranethylsilane as reference
at 0.00 ppm d ppm2.35 (s, 3 H, 6.98 (t, J=8.07 Hz,

wWQ20dy/0595004 - 7.11 (m 1 H), 7.15 (t, =8.07 HzpdI/B}§2006/060898

7.58 - 7.69 (m 1 H), 8.81 (d, J=4.16 Hz, 1 H). In an
alternative enbodi nent, the reaction conditions were
screened to use solvents and bases at hi gher

t enperatures than possible using DCM as shown above.
Compound 1, 4-

(2,4, 6- trlfluorophenyl) 6EKAMPUENUOr ophenyl ) - 2- net hy
arboxaAde yde (0. Sg)and Mel drum s

agthydthie )-4ex 46+ trifluorophen

dﬁyﬂfmasg,pmﬁy&jﬂnamet@lcwagéma&a hyl acetate in the
presence of DI PEA_ 0.1 eq) or potassium

carbonate (0.08g, |0.5eq). Al the reaction!
DI PEA gave the t conmpound as did the wx
pot assi um car bo in ethyl acetate. Wt
pot assi unctar boppat i acetonitrile
very slow and I uene no reactjomryas. observed.
EXAMPLE N Prepadatihn of — o
4-r2- et hyl - 43¥1 uBr ophienyl V2- f t net h@dt ¥

trifluoroph Fi do \ 23 -</I pyri mrdji o< ZE8H) - one
4- (2- Met hyl - uor ophcnyl ) - 2- (ntt hyl )-6-[(2, 6-dif
| uor ophcnyl ) - am no] pyri m di nc- 5-car balgehyde (5. 30y,

13. 6mmol ), 2, Z-di metshyl -1, 3- di oxane- 4, 6= di one )
(Mel drum s aC|d 2. 55¢, 17.7nnDI) and anhydr ous sodi um
acetate (0. 84g, 10. 2mmol ) were stirred together in

oY 1 Bt Bhebie Poke e A Sridtooh i iR nenyy 2-
nmﬂgdlﬁd))tiapﬁ&ﬁlcﬁﬂﬂ cqrbbad déhyde (B @at eightvas 67Zer&dih DCM (28 ml) and

BT Er o AR b il 02X 23R8 rgtaht oo temperstre. The

reseltipgrsalution vanthoard he teixtuhtd $9pabass ikt AERAR8 by HPLC and

TN e "
S A WY I DN

the @edigeh whiwyl WastﬁnQ:Q(End"%ﬁt@& a§§5 “tB'g’?Qc § Q61id ﬂ%nxtﬁllaewas stirred

product slurry was filtered he cake was wash hr ee

and gRlayveg) torpogl W%@h&m& thon ﬁﬂtéf@én é‘iheafﬁtfl‘ wakeewas(lwdmﬂel |
M%eﬂ“:}lza Qg x 5ml) and dried to give the title compound (2.4g, 74%th yield). 1H NMR

(400 MHz, Chloroform-D) Tetramethylsilane as reference at 0.00 ppm. & ppm 2.35 (s, 3
H), 6.98 (t, /=8.07 Hz, 2 H), 7.04 - 7.11 (m, 1 H), 7.15 (t, J=8.07 Hz, 1 H), 7.58 - 7.69
(m, 1 H), 8.81 (d, /=4.16 Hz, 1 H).

In an alternative embodiment, the reaction conditions were screened to use solvents and
bases at higher temperatures than possible using DCM as shown above. Compound 1, 4-
(2,4,6-trifluorophenyl)-6-(2,4-difluorophenyl)-2-methylthio)-5-pyrimidine
carboxaldehyde (0.5g)and Meldrum’s acid (0.22g, 1.25eq) were heated at 60° for 3h in
either acetonitrile, toluene or ethyl acetate in the presence of DIPEA (0.1ml, 0.5eq) or
potassium carbonate (0.08g, 0.5eq). All the reactions using DIPEA gave the title

compound as did the use of potassium carbonate in ethyl acetate. With potassium
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dried in a vacuumoven at 50C to give the title
conpound (4.74g, 84%h). 1H NWR consistent with

w@e@viosnisd y prepared material . EXAMPLE O Pr epar BET/082006/060898

4-C2, 4-di fl uoroplienyl V2-rnet hyl t hi oV7- oxo- 8- (

"2,4,6-trifluorophenvD 7.,8- dihvdro

>yridor 2, 3- <5ppyrim di ne-6-carboxylic acid Additiona

experiments were run to screen alternative bases for

use in the condensation reaction to obtain the title

cﬁmﬂdmﬁi acet®iitrile B@SREctidh was very slow and in toluene no reactlon was
(2,4,6-trifluorophcnyl)-6-(2,4-difl uorophcnyl) -

H ﬂ*o) 5- pyri m di nc carboxal dehyde (50ng, 1 eq) mas

added Mel drumis acid (0.02lg 5 +/- 3ng, 1.2eq)

foll owed by one of the follow ng bases and then

acetonitrile (0.5m). 1) ¥r oxi de nmonohydr at e

P(*Qoa%ﬁ of - (B28EIyRU- ﬂﬁdr%ﬁe%hyzd&ﬁéﬂwﬁh&%%?@ 1 eq)

Cesi um car bonate (0. 4) Sodrum

11 . ARG D PO Zep-d [P [___;1" 7 P 1) Q| m car bonat e (O 007

O 65eq) 6) Calcium carbonate (0.0077g, 0.63eq) 7)

0.94eq) 8) Sodi um

-iun1carbonate

10)

acetate (0.0049qg, O.5eq) 9) Mag
(hydrated base) (0.0084g, unkno
Di phenyl am ne (0.0094g, O0.5¢ /E\Tctrantthylpyra2|nc
(0.0105g, 0.5cq) The m xt uses mwef-e~stirred and heated

at 55 for 4 hours.Liquid bases To
4-(2,4,6-trifluorophenyl)- 6- 4-di f | uor ophenyl ) - 2- net
hyl t hi 0) - 5- pyri m di ne car boxatdehyde (50ngy, 1 eq) was

R N
Saqebaddebyde K-:t #9g,d 3.6mmol), 2,2- d1methyl-1 3-dioxane-4,6- d1one (Meldrum’s acid,
2.55g, 17.7mmol) and anhydrous sodium acetate (0.84g, 10.2mmol) were stirred together
in tetrahydrofuran (16mL) and the resultant mixture was heated to 6523°C for 3 hours.
The reaction mixture was cooled to 35°C and potassium thioacetate (2.00g, 17.7mmol)
was added. After 60 hours at this temperature, the solution was cooled to room
temperature and washed with 5% potassium carbonate solution (21mL) and then 10%
potassium carbonate solution (10.5mL). 2-Propanol (16mL) and water (10.5mL) was
added and then additional water (29mL) was added over 1 hour. The resulting solution
was cooled slowly to 0°C. After stirring for 1 hour, the product slurry was filtered. The
cake was washed three times with a mixture of 2-propanol and water (4:1, 3 x 10mL) and
dried in a vacuum oven at 50°C to give the title compound (4.74g, 84%th). 1H NMR

consistent with previously prepared material.
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A) Triethylamne (0.03m) in acetonitrile (2m ) B)
Huni g's base (0.04m ) in acetonitrile (2m) O

w@007a593e0 (0. 02m ) in acetonitrile (2m) D) PCT/US2006/060898

2,4,6-collidine (0.03m) in acetonitrile (2m) E)
Di -scc-butylamnc (0.04m ) in acetonitrile (2m) F)
2,6-dinmethyl piperidine in acetonitrile (2mM) G
D hexylam ne (0.06m ) in acetonitrile (2m) H) DBN
(di azabi cycl o[ 4. 3. 0] non-5-ene) (0.06m ) in
acetonitrile (2m) 1) 2, 6{gcqwnqm(gutyl pyridi ne
(O 03n1) in acetonltrlle gln1) Isqu|noI|ne i
Prg of A, 2 4 j ' j__'._ '

difly, , mothydthia)-Aexar8-(24.6d
A aRtiNolid aﬁﬁ&f?ﬁm{rfeté-ﬁarﬁ)g%ﬁc deid 2, 6- Luti di ne
(0.03nT) rn acetonrtrilTe (ZmM) M Pyrrolidine (0.0m)
in acetonitrile (2m ) The m xtuffes were stirred and
heated at 55 for 4 hour. on: | norgani ¢ bases:
Li OH, NaOH, Li2C33, CaCq 3 Z
significant reaction; CsOf 2 d \CS2CO3 reacted wth
hi gh i npurities; sodlunﬁ%ce at d a clean reaction,
al nrost conpl ete. Organi c b&ases: srFanet hyl pyr azi ne,
2,6-di -tert-butyl pyridi nefdiabenyl am ae had no
significant reaction; Pyrid di - sec- but yl am ne,
i soqui nol i ne, 2, 6- Iutldlne hdd a partial reaction;
DI PEA, triethylam ne, DBN wefe conpl ete but cont ai ned

AldaRibhial &:@erinfts WeiedHin @ sdedCdlRyhdbiveWakdhi BE use in the condensation
di hexyl am ne, di ncthyl pi pcridinc and 2, 4, 6-col |lidinc

rqpghon Bphtaindhefitle comBowth y cl ean reacti ons.
sb8dbhdegnal | arger scale reactions were run using
“potassium acetate, cesiumacetate, and sodi um acet at e.

T 4@, ‘h%ﬁﬂu@mpb@%}aﬁéqulﬂaomhmyé)—?m@hbl@m}@ tpyripigime
ci}}sbﬁlh%dé (de!hg m Q%pﬂ@a&?&dbamlﬁﬁwg %m‘g%fi@h g, MebiitmR )

aci d and one of
followed by one of the followmg bases and then acetonitrile (0.5ml).

1) Cesium hydroxide monohydrate (0.035g, 1.75eq)
2) Lithium hydroxide (0.003g, 1 eq)

3) Cesium carbonate (0.024g, 0.6eq)

4) Sodium hydroxide (0.005g, 1 eq)

5) Lithium carbonate (0.007, 0.65¢q)

6) Calcium carbonate (0.0077g, 0.63eq)

7) Potassium bicarbonate (0.0114g, 0.94¢q)

8) Sodium acetate (0.0049g, 0.5eq)

9) Magnesium carbonate (hydrated base) (0.0084g, unknown eq)
10) Diphenylamine (0.0094g, 0.5¢q)

11) Tetramcthylpyrazine (0.0105g, 0.5¢q)

The mixtures were stirred and heated at 55° for 4 hours.
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above (0.5 eq) were stirred and heated in acetonitrile
at 60 All 3 acetates reacted cleanly with cesi um bei ng
wao b@7gsesekest . Acetic acid addition to a sodi UPCHUS1084/650898
reaction tube did not help product solubility. EXAMPLE
P Preparation of
4-r2.4-Di fl uorophenyl V8-r2, 4, 6- M| uor ophenyl V2-rr
et hyl t hi o) pyri dor2, 3- D pyri m di ne- 7C8ED- one
4-(2,4,6-trifluorophenyl)-6-(2,4-difluorophenyl)-2-net
Liydid bagek- 5- pyri mi di ne car boxal dehyde (Conpound 1 in
hes e aboye) (0.48qg,..1 w, |leq mal oni ¢ aci d
TR ] 0 g PhAat DAy Ao RO LT 8 GEp Y-S gyrimidin
cm@ﬁilha{ydel?smgl ﬁbc@%é@ad&%&Mel@r&q’@hcm @dged/-tsﬁlg h&eq)
ea

n‘ioi(ture whi ch was ted in an oil bath set at
folfavesd bype srdvQn of Rk of; the folleaving Sases ead epgtoridtdlst | on and

hegj 'T@i@ﬂ%@ﬁﬁl&l@l{é%&\fﬁﬁﬁc%ﬁlﬁ&@ £ the title conpound
as_the major product’, Alternatively in another

exBl Humigs bager®.(dml) swpastpnisileGmed t oget her

4-¢ Qine (0.02ml
t rl)lepégr ogrgeny )1(151 d(cetomtal q uo% ophenyl) - 2- met hyl t hi o) -

5-13Y Rida®-gakidine mweha}@éméﬂr@ﬁgr)l) mal oni ¢ aci d

(o P AR AR b ERER AR, ki ure s

added, Gadlﬁmnthyipmeﬁé@lnhnaéetMﬂeUml)soI ution was heat at

(r)l(g%c %ngl%mfgéﬂang nut t%Pmt%{ t&%ﬁ%omd iHELgI SO

er)JI RN (dsz;&Bj[@B&Hﬂau-SEnah(ﬂ @61il) ipacdomitibgsel)
re 1,S.1.NCor t erein b ence. |l n an
Y eP et G kRPN O el B ot ERh 1 G oo,
O D4 vapinolide Q@}Bml}&h&ﬁdz’cﬁnﬂﬁﬂedZﬁl ng, 0.268mmol, 1.1

£ ST N S S

was) agdedtidite (0183:8D)|it bi@bniamnd (D@gt ed at 500C (bath)
HPLC i ndi cated an 1m xture of starting

r 2.5h
rrgMéPV‘&szglﬁa(? Renl} ingacgtoagrifsddAd) EXAMPLE Q Preparati on

8 (2.6-difluorophenyl V4-r4-fl uoro-2-net hyl phenyl ) - 2-
The SUHESIR FHEEH 941%@%4@% forthbenr.

Conclusion:

Inorganic bases: LIiOH, NaOH, LiCO3, CaCO3, KHCO3, MgCO3 had no significant

rcaction; CsOH, and CspCO3 rcacted with high impuritics; sodium acctatc had a clcan

reaction, almost complete.

Organic bases: tetramethylpyrazine, 2,6-di-tert-butylpyridine, diphenylamine had no

significant reaction; Pyridine, di-sec-butylamine, isoquinoline, 2,6-lutidine had a partial
reaction; DIPEA, triethylamine, DBN were complete but contained impurities;
pyrrolidine, N-mcthylpiperidine, dihexylamine, dimcthylpiperidine and 2,4,6-collidinc

had complete and reasonably clean reactions.

Additional larger scale reactions were run using potassium acetate, cesium acetate, and

sodium acetate. 4-(2,4,6-trifluorophenyl)-6-(2,4-difluorophenyl)-2-methylthio)-5-
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form1 (a) Acetonitrile crystalline polynorph Three
bat ches of

wW@2q02/089500 f | uor ophcnyl ) - 4- (4-f1 uor o- 2- ntt hyl phReyU$2086/060898

{[ 2- hydr oxy- 1-

(hydroxyi net hyl ) et hyl ] am no} pyri do[ 2, 3-</| pyri m di n-7(
8 H)-one (6.34qg; |abeled "A", 0.77g.; and | abeled "B"
3.33g -10.44g total) were taken up in CH3CN (30 nlL)
and added to a solution of p-toluenesulfonic acid

%%N@Eﬂ%@x;{ﬁehﬁe 90.69), M85 dAR s act @i3gh1 SB@MAnl d‘Metoiif the 3 bases

stirring. here’was a very noderate exotherm cool
i@qwze(OCSr gfgfvgqrg stirped) apd igfacefonityleahof” Adl 3.agefalgs }eacted cleanly

f s gggﬁégﬁgthgcdg?%%% r&&!.tﬁgicqueﬁidftﬁdﬂ 13t s%dhg:n lté&at\é%%n tube did

n@ﬂtqhﬂplfodm@ogul(lh’ﬁyp 210-12 d ) was obt ai ned by cool i ng
this filtrate overnight. The 2nd Crop (2.4 g) was
stirred and sonicated with sonme acetone to give a
uni form m xture. Solid wa¥X®MPédtRd and dried. W.
1 :

ei(ﬂ%géio)bvﬁdoils’-
Dilppim{dH3CRBED-aieve a white solid. W. 8.2 g. The
material was pure (100% by analytical HPLC with

p-tol uenesul foni c agid peak, LC/ (100%9 with
p-tol ugnesul foni ¢ agi d peak; fH NWVR|(400 MHz, Me d
. 40-7.4 S , 1.24-7.27
.63 (s 5-2.40 (m
R mn. {mp. 217 - F
5) € 57.82; H, 4 N
33; 875 Lb) 1
ed cry taﬁline ol ymorgh 8l 1
dcetonitrile ponnDr escri bed above t aken
CHCI 3 (300 nL){ and, th stirting, A
i le ref{ux; suffifcient to-solvent, EtOH (ZOJ proof%
was added to give alselution (abo 6 nmL). The clear

solution was cooled with stirring and ethyl ether
added to incipient turbidity The m xture crystallized

L L4 '
4&%3 co eé?%d gﬁ |e n acu %gla #@ma yﬁgﬁ%%%guct
catbogaldgliztde (Compdundyd in thegighermp aberesd) €0 1188, Ias, pegpemalonic acid

((H%Z /‘)20%3,/ AMIM tah& %lu&'P L\ch\é"shﬁ‘cg ttc?éc‘i:i%t].e ?iﬂcfrﬁﬂ{c (0.05ml, 0.5¢cq) was
added to the mixture which was heated in an oil bath set at 95°C. After 1% hours,

pyridine was added to the reaction and heating continued overnight to give the title

compound as the major product.

Alternatively in another experiment, the following were mixed together 4-(2,4,6-
trifluorophenyl)-6-(2,4-difluorophenyl)-2-methylthio)-5-pyrimidine carboxaldehyde
(100mg). malonic acid (8mg), piperidine (30ml), acetic acid (5Sml), Ac,O (5ml) and DMF
(360ml). To the resulting mixture was added a further 260ml of DMF. The solution was
heat at 50°C (bath) for 30 minutes. After 2% hr, HPLC indicated 8:1 change.

The title compound is also produced in WO 03/088972, Example 1, part ¢ whose

disclosure is incorporated herein by reference.
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acid peak, LC/ M5 ( 100% w th p-toluenesul fonic acid

peak; 1H NVMR (400 MHz DMSQd6) d 7.55-7.75 (m 2H)
wQ20075548 (m 9H), 6.29-6.33 (m I|H), 4.50- 5r8DUSIING/060898

2H), 3.99 (s, IH, 3.30-3.35 (m 5H), 2.29 (s, 3H

2.22 ( d, J=3.2 Hz 3H LC M5 (me) = 457 (MH#) R =

1.67 mn. mp. 230-31 d. Anal. (C30H27F3N4C6S) cal cd:

C5 57.32; H, 4.33; N, 8.91. found: C 56.99; H 4.28; N

8.82. np= 230-231 0C. This sanple was submtted for

XRPD and designated as Form 1. EXAMPLE R Preparation

of 8-('2,6-difluorophenyl)-4-( )

1529 RiiBLYS KB YA BRSPS mopreuRd dr @89 0.243mml, 1 eg), malonic

aéWQBﬁlﬁ{O@%%Qﬁﬁ | 'egﬁgl\?%ﬁhﬁiér&d&l), ACOH (Sml), AcyO (Sral), DMF

rimdin-7f @y benzenésul f onat

yrene ﬁ’éfrﬁwdo@ﬁ%ﬁ@ skHrthsr RME &P e0mb omyddled o tha Sﬂlg}lon and
hbﬁ‘teé— apf(%@??)ujch @&@Bﬁo&@sﬂ?i@%ﬁd&%teﬁ%ﬁ &: ?ﬁ‘ﬁiﬁﬁl&é Yt t?r[ﬁéx% {matenal

oropheny uor o- 2- ne

aﬁéiwﬁl%mp%un
hydr oxynet hyl ) et hyl ] am no} pyri do[ 2, 3-<f| pyrim din-7(8
H) -one (8.83) in n-propanol (120m , prepared as
described in Exanple H) . The m xture was heated to
8Q0C and the sol ution vvas };é%ét this tenperature
untll it crystalllsed (abou The suspensi on was

] pptedyl)el-@Tuand?-hiditidplethy TIhE[2-hydroxy-1-
, 4 X 3%n1) and
' POttTo an XRPD
n&ﬂhﬂbsﬂenﬂmﬂbhhnﬂhmMjof Forn14 EXANPLE S Preparation
of
8-r2.6-difluorophenyl) - 4- (4 fl uor o- 2- et hyl phenyl V2- {f
2- hydr oxy-1- (hydroxymneg ethyl] am no pyrido
[2.3-<f]pyrimdin-7(8.f ape Anet hyl benzenesul f onat e.
Form 4 Charge a reactor t hCHs sol uti on of
8- (2, 6-difluorophen fluorg;2-net hyl phenyl) - 2-
{[ 2- hydr oxy-
| - (hydr oxyt nct hylg

.f%P ogo[ 2, 3- <5Tl pyri m di
n-7(8H) -onc (15. 0rg;
m.). Heat the conte

Q. mbl e) in n-propanol (195
of the redtt o about 80 0C
Add a solution of /el uene §ﬁkﬁbﬁ2:j?brﬁHs
ni onohydrate (6.6 g; 1.05 equi val®nt n npropano

(a) Acetonitrile crystalline polymorph

Three batches of 8~(2,6-difluorophenyl)-4-(4-fluoro-2-mcthylphenyl)-2- {[2-hydroxy-1-
(hydroxymethyl)ethyl]amino } pyrido[2,3-dJpyrimidin-7(8 H)-one (6.34g; labeled “A”,
0.77g.; and labeled “B” 3.33g -10.44g total) were taken up in CHzCN (30 mL) and added
to a solution of p-toluenesulfonic acid monohydrate [4.75 g.(0.025 mol), Aldrich Chem.]

with stirring. There was a very moderate exotherm; cooling gave crystals. A 1* crop of
9.4 g (m.p. 217°-19° d.) was obtained; concentrating the filtrate to 1/3 volume afforded a
2™ crop of 2.4 g (m.p. 217°~19° d.); a 3" crop of 0.8 g (m.p. 210°-12° d.) was obtained
by cooling this filtrate overnight.

The 2™ Crop (2.4 g) was stitred and sonicated with some acetone to give a uniform

mixture. Solid was collected and dried. Wt. 1.5 g (m.p. 115°-16° d.).
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(30 m.). Seed the solution at about 75 0OC with Form 4

seeds. Cool to 0 OC, and filter. The yield is 17. 1 g
wotooris9sbor m 4 tosyl ate salt, confirmed by DSCPERUS2006/060898

XRPD. EXAMPLE T Preparation of

8-r2, 6-difluorophcnyl V4-f 4-fl uoro-2-m ct hyl phcnyl ) - 2-

{[ 2- hydr oxy-1 -

(hvdr oxyr net hyl ) et hyl ] ar ni no) pyri dor 2, 3-

[l pyrimdin-7(8Jj r)-one 4- nethyl benzenesul f onat e.

Form1l 6 gmof the

8- Sﬁ 6-difl uoropheny g4 fl uoro-2-net hyl phenyl ) - 2-{
The Ih geapdkgmmyaboy et SQy‘?Pé]tt & 11)%e® HFrg eanpis F%S‘/IF er@pzstaé,hzed from
CﬁQEN tol ditd Bwhi sbid-WoR.2 By die %%et@il%s%r§§ldo %% analytical

min

Mapen ed i n net hano 15m
HP )Vltb@r@iue@ﬁsu}@@wa@aéﬁeﬁr MS dAPTeD “mh prtplu@r@sulfomc acid

h
P R T B M B R 9 DPREY (5 24.7.27
(mr@éhlécﬁé) (setd),waéhésl At h350M0 Gh, @&élle@ Misd e} Ed56‘(MH+) Rt=
2 f c r d
1%9% ﬁ] %gf 11§"%‘ %ﬁy‘?g ﬁzztﬁaﬁ fghgg%ggﬁd@tﬁ N, 8.91.
fo(tmdBGQ;W\'ﬁast‘ﬂéS,dNy&aSl n 35 m of ACN. The free base
(3.66 gn) was dissolved in a 105 m of acetonitrile.
The para-tol uene sulfonic acid was added at room
(hH)eGhkrafouneethandlhahén deeivbd seyssdling palpmomgle r eacti on
s allowed stir at erature ndvva
e af s Piirnls Foblpadtihy PSR ETREE W SuROTHE TR CRR o mL)
and Sviethstirtiad, wirngsd tamegeﬁﬂe rdcﬂlﬁ(, lsaﬂﬂmlent\&b%blv&nm ®9OHt (060 proof) was
' with acetonitrile and

ure was fj.l t
g S Spiiior GhSG G5 TR0 Elhep b LS fap Coblen inoiring and
eﬁhPEetﬁélo@h&B t&\@&qﬁ@i&ﬁﬁfbﬁi&dj | TheArhid tufhd t@ﬂ@écmeaﬂﬁasam After
net hanol %’?Ed heat to reflux to obtain conple

ceplinggnapilenbathdthe s as potlectst qdodl}eéwfl@wp@raﬁqw@e product as
a THBRIBEHPWAY S gme&ﬁateﬁﬁdvisqrur@@l 00O EsnaBfftal pﬁpw ®fh p-

and washed with hl oroform and air dried

todpenesylione éfldtpﬁélwle@ él\%Sa( 1100‘V<9rvb‘éFUEtt0%%eS&}fa1llyzaéﬂi wk '"HNMR
(me@@ t §7tsBE7 s ggemg ofo- Z%ranlgrggm 96.%f 2 @, 1), 4.50-

has beén foun | nost

55€rtpex 2Hdr 299 s, éH) ?r 3%%&(@@15}1’)62{28 EXeeih 22@6(91 In3.3 Hz, 3H) LC
MY Hh/eY —SREMERN R P85 hiin. FHEMIEIY d. Anal. (C30HzFsNLO6S) caled:

C,57.32; H, 4.33; N, 8.91. found: C, 56.99; H, 4.28; N, 8.82. mp= 230-231 °C. This
sample was submitted for XRPD and designated as Form 1.

EXAMPLE R
Preparation of 8-(2,6-difluorophenyl)-4-(4-fluoro-2-methvlphenvyD-2-{[2-hydroxy-1-
hydroxymcthyDcthyllamino ido[2.3- imidin-7(8H)-onc 4-

methylbenzenesulfonate, Form 4

4-methylbenzenesulfonic acid monohydrate (4.4g) in 1-propanol (20mL) was added at
75°C to a solution of 8-(2,6-difluorophenyl)-4-(4-fluoro-2-methylphenyl)-2-{[2-hydroxy-
1-(hydroxymethyl)ethyllamino }pyrido[2,3-dJpyrimidin-7(8H)-one (8.83) in n-propanol
(120ml, prepared as described in Example H). The mixture was heated to 80°C and the
solution was stirred at this temperature until it crystallised (about 1.5h). The suspension
was then stirred and cooled to 0°C and filtered. The filter cake was washed with n-
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Preparation of
8- (2. 6-difl uorophenyl V4- (' 4-fl uor o- 2- net hyl phenyl V2- (

wQ2wassry- 1- (hydroxynet hyl Aet hyl 1am no>pyr i POF/RSB06/060898

ppyrirnidin-7(8i :/)-one 4 ntthyibcrtzcncsul fonatc.
form1 and form4 mxture In a flask was added 6 gm of
the 8-(2, 6-difluorophenyl)-4-(4-fl

. uor o- 2- net hyl phenyl ) - 2-

{[ 2- hydr oxy- I - (hydr oxynet hyl ) et hyl ] am no} pyri do[ 2, 3- <f
pio%)iﬁd)]r(kl% 12rdlf BndlirieR give MRS Y ESREARRATY P RAh&n XRPD consistent
d£drogen brom de salt sSuspended i n nethano (15n1) Tn

bt Formsk was added NaOH (1.5gm dissol ved in 10m

of water) to yield a solution which was added dropw se
to the HBr salt solution until pH 14 was achi eved.

50m of EtOAc and 50 m ofEXAMEPLEMs added to the

pldr@tfion HFS. @rfgéﬂju%%p\ﬁ@ﬁﬂ)g L 4ERu QUEL m%g&l%@%iﬁ 2f~%¢zehydroxy 1-
NAZSOT) and fritered and concentrate

frasgmyetiofl)dthnd |fmine } prasde (2. 3 pinime gn) was

o[BS ezgnebhﬁ 16 F(%[n cetonitrile. The par a-t ol uene
M@O‘gﬁ was di ssolved in 40 m of

Cha@emmehastoi with Bablutipordafi8e@sd déhmrcqﬂnbylr)eld(élaﬂubrstz—meﬁrylphenyl)-z-

ek e 4t e b R e R RS RS f Bs s e

00f33 pricdiatn-propandli (195 aile). Wt tenvatintadfite asadios aorbbrne @0 °C.

e 2 oduct. .and sl rri d . f..96: 4 .
Ao RO S Oe sSifmdiigre PE8 w fiosregis o no-
fBi)aﬁéle(g[) phit Rt SechaBe §qditiddlat BBl P °@twhﬁ1chWﬂi54 a&ﬁ@d CaBLto 0 °C, and
f#PTtﬁiEOdUCt cryst allized. The product was th

eekhg 1idshetthgiform ét’fwéfrlate THe prbEned bWR§C and XRPD.
airdried over weekend to yield 5gm Analysis by DSC
and XRPD supports the presence of both form1 and form
4. EXAMPLE V Preparation offEXAMPLE T

P?cn(a?atgnq}f%l G- Mh\éﬂvﬁﬁ f4 UOro- 2—mcthv1nhcnv1) 2-{[2-hydroxy-1-
tllylp nyT) - z-_{rzyro_ ‘

D.-'
» (I)

|t o %mmgte ‘1 rret hyl benzenesulfonat Form 1
-4-(4-fl uoro-2-nethyl phenyl) 2-{
6[g2n bwue@e@ 6~dlfmwwmy1)ect Wﬂymwetmmlm [ Abydroxy-1-

chfob R Sl s T PEBEERR )P0 Bromice s
was suspended in methanol (1 5ml) and NaOH (1.5gm in 10ml) solution was added

dropwise until pH 14 was achieved. The solution darkened, and the reaction was diluted
with 50ml of EtOAc, and 50 ml of water. The organics were washed with 50ml of water
and dried over sodium sulfate (Na2804) and filtered and concentrated to a foam (5.1gm).

The para-toluene sulfonic acid (1.66g) was dissolved in 35 ml of ACN. The free base
(3.66 gm) was dissolved in a 105 ml of acetonitrile. The para-toluene sulfonic acid was
added at room temperature to the free base solution. The reaction was allowed to stir at
room temperature and was seeded with form 1. No crystallization occurred. The mixture
was chilled in an acetone ice bath. After 1 hour the mixture was filtered and washed with
acetonitrile and dried overnight to yield 3.5 gm of product.

3.5gm of the product was suspended in 47ml chloroform and 3m! of methanol and heated

to rcflux to obtain complcte dissolution and allowed to cool to room temperaturc. The
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tenperature cycled at 0-40 OC for 3 days using the
follow ng cycle programme. Heat from 200C to 400C at

wagomososostir at 400C for | h, cool to O0C at OPGBUS20061060898

stir at OC for Ih, heat to 400C at 4C/ mn.. The

m xture was filtered and the filter cake dried to give
the title conpound. XRPD and DSC anal ysi s indicates
Forn11. EXAMPLE W Preparation of 8-r2.6-difl uorophenyl

")-4-('4-fluoro-2-nethyl phenyl V2-fr2- hvdr oxy-1 -
phedislia oy aedtinedd) ot by Hnﬁhifb@ 8nd Aléred@nd washed with 10ml of chloroform
F2.3- <fé§¥r|n1d|n 7f8g{ one 4-
aneb iR i iy BV 2UFF 65 SKlategilim 3

8- (2, 6-difiuorophenyl)-4-(4-fluoro-2- nethylphenyl)-z-{
PL&YuBVQﬁ@&ﬁé‘l*zed by DSC and supports the presence of Form

(hydr oxynct ) Ct hyl ] am no} pyri do[ 2, 3- </Ipyr|n1d|n 7(8
i )-onc 4- nnthylbcnzcncsulfonatc (50nmg) was dosed into

C@lcfr@ﬁ%’ 1%9 b@é ftmd YB HhRB Florh ASQ Afhdst RS tBPLaEY e, from about

| spense the slurry was set to s ake at 500rpn1on
2%%ahm4ﬁ?Qman@pn@1Ws The experinent was
then filtered and the filtrate was evaporated to
dryness under a flow of nitrogen. As the sanple was
dry after 2 hours under nEXAY&®RLE WUt was isol ated for
anal Si S, HEIXRP

ngg UOoTO

am no pyrldo 2
. ] =7 51 T benzenesul f onat e.
Forn14 4- nethylbenzenesulfonlc aci d nonohydrate (4.4q)
T 8 flasipiwvapadddd 4 2adf)thess2,sdtiftdorephatbD-1-g4-dlueod-Oirhedyiphenyl)-2-

(et Ry SRR A R FRal Ty PR 4D ore 4

iR bdnFeRbsntidh St/ Bydi’ﬂgén(‘tﬁo&&)e sant saslma@@ no{neﬁm&ml 5ml). Tn
prepared as desirlbed he m xture é%asohﬁmn

apiBeridpsi gy asarided QA @s%gfﬂtdf%ﬂh’\‘i{&én %9&14 pEwater) topi

WHPR LA A8 MW se itd the YISt @lld doRRbn(ARRYH 14 why ach-fék%d 50ml of
suspensi on was then stirred and cooled to_ O0C and

Eft@Ap 8pd g0 miraf waten was eddied tovehe Haskh dde e michv e sisr oygr sodium

m%’t(l&%%@; %fafft% Cﬂgﬁfgitéggﬁi gﬁd/@orfcgﬁtrété& t£a ERPOHACh] 8F B8 )ree base.

The free base (5.7 gm) was dissolved in 16ml of acetonitrile. The para-toluene sulfonic
acid (2.6 gm) was dissolved in 40 ml of acetonitrile. Both portions were combined and
stirred. After 10 minutes a thick solution was observed. This was filtered and washed
with acetonitrile to yield 2gm of product. The filtrate was concentrated and combined
with the 2gm product and slurried in. 50ml of 96:4 chloroform:methanol v/v. The mixture
was chilled but no precipitate was formed. 2ml of ether was added and the product
crystallized. The product was then filtered and washed with cther. The product was air-
dried over weekend to yield 5gm. Amnalysis by DSC and XRPD supports the presence of
both form 1 and form 4.
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denmonstrate form4. Al publications, including but
not limted to patents and patent applications, cited

WO poovssoepeci fi cati on are herein incorporat edP@lUS2006/060898

reference as if each individual publication were
specifically and individually indicated to be

i ncorporated by reference herein as though fully set
forth. The above description fully discloses the

i nvention including preferred enbodi ments thereof.
Modi fications and inprovenents of the enbodi nents

speC|f|caII dlsclos%F heﬁ%@%ﬁgﬁQE\ﬁtlﬂ T the scopehof

(ﬁﬁr&%&nﬂ%ﬁﬂﬁmﬁ%%ﬁiﬂd [ 801 it af(éﬂ? GH 4using the

preceding descriptiron, utilizZe the present Invention
1 at 1 Therefore, the Exanples herein

t
B R S e R St e e U T
(kwwwwmmﬂmﬂmﬁmﬁﬂbnmmhﬂﬂnkﬂbﬂCﬂnﬂmmnheﬁﬁ&ﬂhonm4mhlch an

SR BlPRE Lo B S S oo SR (Bl 85

tepdtlmrmwladwt Oeitpdet 3 Idal}’b mmg)thesﬂ)ngwmg/@hmprsgfaubhe Heat from
232 P64k (B ity € £or - erabied s 4hh 4y ChRin gtin at °C for

1h,{Hedt Rysroxat 41°C/m1n The mixture was filtered and the filter cake dried to give

(hydroxynleth etli arni no} pyri .
thej tilerGomngund Iy 36%9]5 Wliéﬁlss@étcat%[@@rmeﬂ ease

fornulatlon 2 The sustained rel ease conposition

according to claim1 wherein the salt is the tosylatc

Psalt 3. The(§ustalned G?E@é@éPbEﬁHOSItIOH accordlng
\ aLgn @ ; MO [ A LI ) ) 1

1 119r
i ned rel ease conposition

accordlng to clalh%l or 2 which has an in vitro
di ssolution profile as determ ned by the basket

3-d4ppatifinopbénti)rd- GIBBrc(—Ql—SEethylp&ﬂjdb-er— {[ghlydicxy-1-n whi Ch
0
(hgfg W 49}}?'1801:%%? mmo /0 Of [i g d]I%(’:l’El’lny n- 98%9)-013084-%0?%’ cnzcncsulfonatc

(50mg) was dosed into a reaction block. Methanol (750ul) was manually dispensed and

.BIOE from
to a

the slurry was set to shake at 500rpm on a vortex mixer at 20°C for 2 hours. The
experiment was then filtered and the filtrate was evaporated to dryness under a flow of
nitrogen. As the sample was dry after 2 hours under nitrogen, it was isolated for analysis.
Raman, XRPD and DSC analysis indicate Form 3.

EXAMPLE X
Preparation of 8-(2.6-difluorophenyl)-4-(4-fluoro-2-methylphenyl)-2- §[2-hydroxy-1-

hydroxymethyl)ethyl]Jamino}pyrido[2.3-dlpyrimidin-7(8 £)-one 4-

methylbenzenesulfonate, Form 4

4-methylbenzenesulfonic acid monohydrate (4.4g) in 1-propanol (20m1) was added at
75°C to a solution of 8-(2,6-difluorophenyl)-4-(4-fluoro-2-methylphenyl)-2- {[2-hydroxy-
1-(hydroxymethyl)ethyl]amino}pyrido[2,3-d]pyrimidin-7(8 H)-one (8.83) in n-propanol
(120ml, prepared as described in Example H). The mixture was heated to 80°C and the
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5. The sustained rel ease conposition according to

claiml1l or 2 which has an in vitro dissolution profile
wW@sg00ghsesm i N Exanples 2 and 3 in Figure 1; as BCDUA20061060898

Exanples 2, 3 and 4 in Figure 2; or as shown in

Exanples 5 and 6 in Figure 4. 6. The sustained rel ease

conposition according to claiml1l or 2 which has an in

vivo plasma concentration/tine profile wherein the

Area Under the Curve value is between 80%and 125% for
solation Wb stiradpt isittempegturs ugbpit crwstrllisedRpbpitd - J8. The suspension
wal es PRI DAL L RIS B SRTRASI! AheARELLAITal Qoo At

or IC as an in vitro ssolution profi
prayenel @t e 8mi)sindgirict do lgisktbe titlp pampowsd 6F.68)h &KRIIP ap S C analysis

71 1>) wherein the simlarity factor (f2)

dambn%£%§§§%1§0 and 100 when cal cul ated using one of the

exanples in Figure 2 or Figure 4 as the reference

profile. 8 The sustained rel ease conposition

according to claim1 or 2 which has an in vitro
Altpstsivkitiony lincmdiﬁg bet no1 hinkitedto 4Atenes nd%pandnt bigli@tibhy @ited in this

is djssplved in 3 to hours. 9. The .sustai ned .
e o s h R RO RS ont B4 PRy S R aapion were
spédicabSdndl inGiRidualle asdcdted bAinkcOipokficdBy reference hercin as though

erodabl e/ swel |l able matrix tablet. 10. The sustai ned
fulhpped 4QEf or nul at i on according to claimlor 9 conprises
a) 2.5 to 25% by wei ght active agent b) 10 to 70% by
ght rel ease retardlng pol ymer ; to 70% by

T h\ﬁ/@P@Yﬁ degeripiaen fully)disclesss SemipRgntigs | ﬁwdemﬁ%g@ﬁ&ﬁlbgﬁanems
th@OSF, @)Io@iﬁ%aﬁ&xs%nﬁ%@)‘o%ﬁieﬁ@ of tHP Emn®8fitmendslsp e;:rﬁﬁally disclosed

sustai ned rel ease conposition according to claim10
hergire pisi wilthin dhe qopg o€ thedpHewingclpigsy nWithput fyetheielabpratiqimit is

I
be é\%ﬁo ;(1%1;' dg%gsg Iﬁgqh %‘Eg&p §l¥ v gﬁﬂ%‘%{%‘égcgh% dg%%;?;;/lglrl oth§/11ze the present
m\@@ltlbu toge ﬁﬂ?«;ytj@@e@yeﬂﬂﬂytef@r@l thg| Exeeplési lgfmeln@reetﬂﬁ» gonstrued as
me\’f@ bf%géstln% erﬁ %fi& B{)gﬁp Mhntgtﬁéllﬂ )Sﬁ” ﬁl%l slcgﬂyeoé ?the present invention in any way.
Thﬁwﬂmdnybr&s eﬂthscl m\}dﬂb@n e Mémdnarpcytcyqu property or privilege is claimed
Euggj%pgt ﬂgthacrylate cross-1linked
I'n Ip rrol i done, hydr oxyet hyl cel |l ul ose, or
hlgh nnlecular wei ght pol yvi nyl
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al cohol, or a conbination or mxture thereof. 12. The
sustai ned rel ease conposition according to claim 10 or
waloorlosased n t he rel ease retardi ng pol yner conpPCEES2006/060898
from about 15 to about 50 % by weight. 13. The
sust ai ned rel ease conposition according to claim 10,
11 or 12 wherein the rel ease retardi ng pol yner
selected fromat | east one of hydroxypropyl
met hyl cel | ul ose type 2208, or hydroxypr opyl
WhHgtThid ebNTMIEI3£5:2010, or mixtures thereof. 14. The
sustai ned rel ease conposition according to clains 10
to 13 wherein the diluent conprises fromabout 20 to
L. 60% b yusiminghtelesdse phatnessttical eonipbsition cempsingd Watemsoluble salt

t | 1ol dified
of § L E o B P oSl 2 e NS B TR il o, ©
(hsmregﬁhmybémyﬂamimr}pmdﬂz Sthipysiudta- T(86)Joak carin sustained release
osition according to claim10, 11, 12, 13 or 14

P&7h the conpression aid is selected fromat |east
one of macrocrystalline cellulose; calcium phosphate

2.5, RGOSR e PRS0 RBOGHES BrF SELL PR B el th

to@ﬂ@bgaLZ to 15 wherein the toyslate salt IS present in
an anount of 0.5 to 30 ngy per tablet. 17. The
sust ai ned rel ease conposition according to claim 2

3. Wherﬁie&u&ﬂ&eﬁ@éﬁéhs’ﬁ&)Hﬁﬁ)'bfudnsdc%r@i%% dlﬂnﬁpoﬁﬁ%ffelﬂgubstdntldlly

allm?%lae a%gﬁﬁge@gﬁﬁeleafgﬁéroq@%orq@ﬁﬁon @yphﬂoouig@og{g%% hours
afteORM R ratiBRkSh padt&yt, An oral |y deliverable inmmediate
rel ease tabl et conpr|5|ng 8- (2 6-di f | uor ophenyl ) -
4-(4-fluoro-2- nethylphenyl) 2-{[ 2- hydroxy- I - (hydr oxymne

4.t hyl’l)h%tsjﬁwa rﬁH‘r }1 3:1'0% accordmg to, claim 1 o¥ 2 whic has an in vitro
<f]pyrimdin-7 -one tosylate int orm o

dissplytion prafjie aErldetenameétbyéh@:basirﬁh@namt@s af thre IS RVASIRL, rChapter
< S RS PNy e By B
1 g, 12ng, 13ny, 14ng, 15ng, 16ng, 17ny, 18ng, 19ng,

20 I rall ellve abl e t
‘co %I%Ssun 5 ad\%é eaésre CSOO LSnSaé:?é? 2 P or ? WhLCh has an in vitro

disdoultico pogfiie ny khowa (IAEdempiem 2 2md€t1h)ﬂ1@he rly by shoyw{d iA-Hwreathiples 2, 3
and B%n lF—igure 2; or as shown in Examples 5 and 6 in Figure 4.

fo% r‘[g

6. The sustained release composition according to claim 1 or 2 which has an in vivo
plasma concentration/time profile wherein the Area Under the Curve value is between

80% and 125% for each of Exaraple 1 to 6 as depicted in Figure 33.

7. The sustained release composition according to claim 1 or 2 which has an in vitro
dissolution profile generated using the basket apparatus of the USP (USP I, Chapter
<711>) wherein the similarity factor (f2) is between 50 and 100 when calculated using

one of the examples in Figure 2 or Figure 4 as the reference profile.

8. The sustained release composition according to claim 1 or 2 which has an in vitro
dissolution profile in which 40 to 65% of the active agent is dissolved in 3 to 8 hours.
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(hydroxymet hyl ) et hyl ] ar ni no} pyrido[2,3- Jpyrimdin-7(8

)-one dispersed in a matrix conprising a hydrophilic
w@eioyosssoo n the formof a tablet. 2 1. The tabP@&t/US2006/060898

according to claim 20 wherein the water soluble salt

Is a tosylate salt. 22. The tablet according to claim

20 or 21 wherein the hydrophilic polyner is selected

fromat | east one nmenber of the group consisting of

hydr oxypr opyl nethyl cel |l ul ose, hydroxyethyl cell ul ose,

or hydroxypropyl cellulose. 23. The tablet according

| ai m ' F 2 hstherein the sustained

9. hy 53 Susmgn%d%ﬁa%hgqlﬁcgﬁ% tn‘?ﬁd%gm%ﬁﬁé @ﬁgaﬁgleet lvbzlccor di ng
relehse ﬁ)haulx&oﬂﬂs amerzsab/lb/eweﬂatblc metfyy tbleshi | i ¢ pol ymer is

present in an amount of about 15%to about 50% by

wei ght. 25. The tablet of clains 23 wherein the
10. hy drmyﬁfamw rermiehﬁommaluuh aseprilmghy diadyler Gppimprises

IIuI e 2208, or hydroxypropyl
a)%ﬁ%ﬁfiwmﬂl %‘Lljﬁgeg’ m xtures thereof and is
1ﬂ]@H6$©W$byﬁeﬁﬁnaﬂEMbheﬂﬁmﬁ@pUMKﬂﬁﬂétO about 45% by
26, The tablet of claim 23 wherein the

C>Qf9&%d§9$ﬁ@ﬁ§!ﬁﬂ?ﬂyfcelIulose i s hydroxypropyl
d)dqgjughg?k¢ sﬁnﬁyﬁﬁmﬁﬁﬂﬁs@ﬂd is present in an anount

of abou %ot 0. about 25% by wei ght. 27. The conpound
6)081(0226‘-’/111P¥W8’<ﬁhébﬁ’§'ﬁ9‘|1) 4- (4-f1 uor o- 2- met hyl phenyl ) - 2-{

[ 2-

hydr oxy-1 - (hydr oxynet hyl ) et hyl mno ri - [.f I
LLi T T pusi elwﬁ%come%%%& adconfne 1}3% ST dpe e

ARG 860k ¢ hitghstlcelRil@em
reta%@ﬁ%ﬁ%‘l%th&ﬁ%%%g@%ﬁo ggflf)zacce tabl e car rsljer o%

byt ymanpy] cebulo¥harastd s SueicRa PopBhiS o Ry e gl tose,
hlg%];-mgleah %&gﬁ@ﬁyc@?gﬂrggyrﬁqg%?QEﬁul@& b%ﬂoﬂyﬁeﬂif}l’l&mde potassium

osage rati on sel ected romgﬁ
metmbmtedwawm@nes@cn@mnegmo@wg@hywﬁmrﬂa os (rosEHErsh,

ool ugﬁ on; big n e, §’dpqxg78’?i§? %ﬂr’%?n&a&loﬁlgh Qﬁ%l@é\har weight polyvinyl

cream
alcshkﬂpmcmbmmtnmsupiposmedhm:wﬁr is a conposition for

i njection selected froman injectable gel, an

i ntravenous, an intraocular, or intramnuscul ar
120 nj thb abétemeéBﬁelea%e rBtripositiof ateedingso tlaimr@l ardiligherein the release

retaran cll%lers éOII(l)If)l‘lSaeS %%rrlrg !alg | 215%% aﬁl&rct%s’% b%ftxg&ght.

13. The sustained release composition according to claim 10, 11 or 12 wherein the
release retarding polymer selected from at least one of hydroxypropyl methylcellulose

type 2208, or hydroxypropyl methylcellulose 2910, or mixtures thereof.

14. The sustained release composition according to claims 10 to 13 wherein the
diluent comprises from about 20 to 60% by weight of at least one diluent selected from
lactose, mannitol, sorbitol, sucrose, starch, modified corn starch, modified wheat starch,

Starch 1500, or pregelatinized starch.
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medi at ed by p38 kinase activity or nedi ated by
cyt oki nes produced by the activity of the p38 kinase

W@ 09pissing admi ni stering an effective anount PET/ES2006/060898
conmpound or conposition according to claim?27 or 28 to
a mammal in need thereof. 31. The nethod according to
claim 30 wherein the condition or disease state is
rheumatoid arthritis, acute or chronic inflanmmtory

di sease states such as the inflammtory reaction
13i ndddesusyingd galeaseicampesitign |aa¢ﬁfﬁm@rt9 clromel0, d1 skadd or 14 wherein

th@éd?ﬁfr@s%‘ﬁhﬁ&@?é %Ied?&i"fr&ﬁ’saatt héa%t Cyst&gét gu@@%&ﬁ&&é& \égcmm

pul monary di sease rosis
vhesphetedHiiydyase @mﬁwﬂrow ebdn;‘b@gp pabmnaph@ﬂphaﬁerg

conprising a conmpound according to claim27 and a

second therapeutic agent. 33. The conposition
16ac c dibgisngjained céledsmcB@pabitiosiapcdrtimgge cluils Rherl apeietdia the

| ; e nodif tirheunptijc drug

oS p ersglrlrt?g%%taélz‘:oél OH% bk c%B?r%nBl TN mab,

adal i numab, nethotrexate hydroxychlorqu|ne,

17 or (e S8R AP B4 RERP R S B Rl P Ecrei thg tosslstesalt i
prdf?.@ﬂitaﬂ ah)ahﬁ]xﬁdoﬁﬁhgcgth@,taﬁg,d@rﬂg Shagg ﬁfﬁgoaﬁlcg @fng{ bfﬁlg, 10mg, 11mg,
or a: er In e n sel ec rom
lzﬁ]ﬁd% i)%ﬁltg?lmﬁl'g) ? g%%,) ng, (mg per ta% et.
C(Z) O(CRl oR20)va N(Rl o' )C(Z)(CRl oR20)va

OR20
éé( %*Cfl edmte q\f%aS? F?g’é%éﬁa’é’ﬁﬁs}% &@ edifgprophenyD-
4- ﬁtﬂ@)@@h Iﬁéﬁllﬂﬂl@ﬂﬂ@af- ngMwW%drBMaﬁpl)e%ﬁnﬂnghdo [2,3-
alosubstltuted- I, ano, nitr
TR toqﬁztﬂlv'th&m ptablsRs 5 O) Rs

S(C»2R5 or (CRROR20)V'ORI3; R3 is |ndependently

sel ected at each occurrence from hydrogen, halogen, C
19i - The et accgidingiosdaipsts whersin e “camipeyhd isresendinRin gmount of

ekect -

0.4 0 3%3@%;@9 S, ¥mi2? 56! Gl mE Aile B TORIE ] 1mg, 12me,
13mg, 14mg, 15mg, 16mg, 17mg, 18mg, 19mg, 20mg per tablet.

20.  An orally deliverable tablet comprising a water-soluble salt of 8-(2,6-
difluorophenyl)-4-(4-fluoro-2-methylphenyl)-2- {[2-hydroxy-1-
(hydroxymethyl)ethyl]Jamino}pyrido[2,3-dlpyrimidin-7(8 4)-one dispersed in a matrix
comprising a hydrophilic polymer in the form of a tablet.

21. The tablet according to claim 20 wherein the water soluble salt is a tosylate salt.
22. The tablet according to claim 20 or 21 wherein the hydrophilic polymer is selected
from at least one member of the group consisting of hydroxypropyl methylcellulose,

hydroxyethyl cellulose, or hydroxypropyl cellulose.

23.  The tablet according to claim 22 wherein the hydrophilic polymer is
hydroxypropyl methylcellulose.
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al kyl, or R4 and R14 together with the nitrogen to
whi ch they are attached forma heterocyclic ring of 5
W@ 2007/05pber s whi ch ring optionally contai ns aPCT/US2006/060898
addi ti onal heteroatom selected fromNRI9; RS is
i ndependent|y sel ected at each occurrence from
hydrogen, d 4 al kyl, C2-4 al kenyl, C2-.4 al kynyl or
NR4R14, excl udi ng the noieties SR 5 belng SNRAR 4 5
S(O) 2R5 being SO2H and S(é?Rs bei ng SOH, Kg and R9
243r e Thaddpeirmgentding welamse f9t23é’811@¢f€1®db@1 hydmpbilicmofsmer is present
in A 8898¢ 86 Clovd 3 50 B digichdependent |y sel eot ed
at each occurrence fronIhyd IkyI
hal osubstitutedC - 4 al kyl, C 4 al kenyl , -

al k I 7 I I

25! Cyclyrgé Itﬁbel%f cgf%@s %@y&g ére ken@%ﬁkﬁpﬁ% rg'eth?flcF lulee is

hydmoytf}@bpgﬂ mbﬂhylcellhbﬁetﬂﬁﬂ)’l[)& drdtyelr@ampydiGil nzébﬂajlkqllu,lose 2910 or

C . 0or_a _heteroc

mig R ARAEEL I 5 PreRaOE e LY el bRt Metene.
may be o tlonaIIy substituted; R 3 |s i ndependent |y
S e X o,
aIk 4

hy@:lokymsbyl @my%cqybb@%lﬁémos %kp&@bmhﬂwﬂ argburtk oFlabipht, 20% to
éﬁ cl oal kenyl C5- 7cycl oal kenyl d -4 al kyl, aryl,

ab ﬁ? wat heteroaryl, heteroaryl G _4 al kyl,

heterocyclyl or a heterocyclyl G _4 alkyl nviety, and

S A N héiifﬁggfohoﬁ%%ﬁf e ey s -

hdh%si eMganxd 1 nﬁh B 168Rlid-78)-one, tosylat
YT ooer AR ky?/% % F% S HIRE-7H-one, [osylate.
O__4a|ky| noi ety, and mhereln each of these noi eti es,

28 exc |A Bé/ﬂfcgggd?nmdmi/orp%r%ﬁ@@le ﬁ& hﬁ tr(ﬁg t@ Elaim 27

t oget her th the nltrogen
an%ﬁ@h@ﬁé@eﬁ aﬁc%ﬁﬂﬂgﬁ@m@yogﬁb81¢tuted heterocycllc
ring of 5 to 6 nmenbers, which ring optionally contains
an additional heteroaton13e|ected from oxygen, sulfur
290r MR@phamwaosuhw cogensitiGh hecordiBgad Id)aim 2@3vhétein the composition is

I C k % ‘g
in& ?{ﬁllt ?Sga% tfcérrngorr ral %@ggggt\rfm} lég%i M‘o{nka ag et, capyule sachet soft
gelrtapsﬂ@csyasbemxonosolh‘ame rooéy @ I:g'rhpbsmor} fd@ toplcal administration selected
from a liquid, gel, cream, suspension, or suppository; or is a composition for injection

selected from an injectable gel, an intravenous, an intraocular, or intramuscular injectable.

30. A method of treatment, including prophylaxis, of a condition or disease state
mediated by p38 kinase activity or mediated by cytokines produced by the activity of the
P38 kinasc comprising administering an cffective amount of a compound or composition

according to claim 27 or 28 to a mammal in need thereof.

31. The method according to claim 30 wherein the condition or disease state is
rheumatoid arthritis, acute or chronic inflammatory disease states such as the
inflammatory reaction induced by endotoxin or inflammatory bowel disease,
atherosclerosis, neuropathic pain, chronic obstructive pulmonary disease (COPD),
asthma, cystic fibrosis, and multiple myeloma.
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al kyl noiety, which noieties, excluding hydrogen, my

all be optionally substituted; Rg is G _io alkyl, or
w@eool7059506 s O or an integer having a val ue of RCT/U82086/060898

s is an integer having a value of 1, 2, 3 or 4; and t

Is an integer having a value of 1, 2, 3 or 4. vis O

or an integer having a value of 1 or 2; Vv' is

i ndependently sel ected at each occurrence fromO or an

i nteger having a value of 1 or 2;Z is independently

sel ected fromoxygen or sulfur; RROa n d R 20

i nd P 3 at. - T : .
Phydrsgantar e SFOEFHE FofbrEd HMURIIEEAIRET i 27 and o
seenaiddberapewdic agaeth occurrence from hydrogen or

G -4al kyl . 35. The conpound according to claim 34

wherein R ' is independently sel ected from hal ogen,
330r OihedminippkitioB Gccdtimgdo rpdmr? whaeindiha gedomddhaapeudi agent is a

i EGR RS BE HRrerrais Smier FREE kRSt S, mfiximab,
ad@¥murhhb, ehpoenatt, dydaxgehlgrdquind, snlks aBzi, lef i3l raidkinra,
. Ri. is hydr.ogen, . or i Rh- 38. The conpouynd..
rielimsP o KPP0 P AP S A P e oS O g ARt o gelicylates.
Z is oxygen and vis 0. 39. The conpound according to
claim 38 wherein Rb is nmethyl, and R ' is nmethyl. 40.
34The %S?FﬁBﬂﬁH{%ng%if%"Fﬁ‘za't o clains 35 to 39 wherein the
phenyl ring substituted By R is in the 2, 4, or
6- posi tion, or di-substituf®d 'n“{qF 2,4- position, or
di substituted in the 2,5-pa ont/Br tri-substituted
in the 2,4,6-position of the]phenyl ring. 4 1. The
conpound accor di ngHe&-cLaip-35,, wherei n the phenyl ring
( > -met hyl - 4-f | uor ophenyl ,
2, 4-di f I uor ophenyl , NITET Y >Stopekly| acet at e.

)
wherein

R is independently selected from hydrogen, C(Z)N(R10°}CR10R20)vRb,
C(ZL)O(CR10R20)vRb, N(R10°)C(Z)(CR10R20)vRD,
N(R10°)CZIN(R10°)(CR10R20)vRb, or N(R10°)OC(Z)(CR10R20)vRb;

R’ is independently selected at each occurrence from hydrogen, halogen, C1-4 alkyl, halo-
substituted-C1-4 alkyl, cyano, nitro, (CR10R20)v’'NRdJR4>, (CR10R20)v’C(O)R12,
SR35, S(O)R5, S(O)2R3, or (CR10R20)v’OR13;

)

R3 is independently selected at each occurrence from hydrogen, halogen, C1-4alkyl, or
halosubstituted C1.-4alkyl;

R4 and R4 are each independently selected at each occurrence from hydrogen or C1_4
alkyl, or R4 and R4 together with the nitrogen to which they are attached form a

heterocyclic ring of 5 to 7 members, which ring optionally contains an additional

heteroatom selected from NRg;
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42. The conpound according to clains 35 to 4 1 wherein
R3 is independently selected from hal ogen, or
w@rendmbdsyd . 43. The compound accordi ng to cl ai PCT/WR2006/060898
wherei n the hal ogen is independently selected from
fluorine or chlorine.44. The conpound according to
claims 35 to 43 wherein the R3 substituent o n the
phenyl ring is nnno substituted in the 2, 4, or
6- posi tion, or -substituted in the 2,4- position, or
Rsﬂls ﬂnd§@§§<iqﬂﬂm8§1@cﬁeﬁ af ﬁ@hzocseu@erp‘@sfmm biidesizen o1 gredrs C2-4 alkenyl,

elLﬁ}%}ﬁ WOUH 1@& SHSB’?%I%’% @Mﬁ14,%(0)2R5 being

2S© 5 izl beifg @Kﬁﬂtrlfluoro 46. The conpound
accor& ngQ92R§ glﬁB 35 to 4 5 wherein mis 0 . 47. The

Rocamdpiop g mdepdndienifly sdeabd@bt@cB dct@rehbe Woad By droReh, of C1-4 alkyl;

net hyl . 48. The conpound according to C aim 35 which
ngés mdependently selected at each occurrence from hydrogen, C1-4 alkyl, halo-

Sl R BATE Y BRARY Lo (AL NIAaTagK - B (2

en

d .
AL ety IO

r Eirﬁ’],%ﬂ eptvbrhetgrogryB heteroarylC1-4 alkyl, heterocyclyl, or a heterocyclle 1-4
ldnr'lé))tD ! Iarqg L)v%elgenf /elc@/ of t[xensle%or}gtles ggcrlggl)r% ]flyaroag%£ may be
8qﬁﬁn6H¢mMﬁﬂﬁﬁaphenyl) 4- (2- net hyl - 5- (et hoxycar bonyl )

R1§ 1S R hiielly sikts bdachiongoncaitio by tapsG-alkabitglo-

e B B SO, L O 3 ovctoatir

WMC@'@Y‘ Cel7Rym(cRilkay'y), (@chmﬁﬁbcﬂﬂél@%l arylC1-4 alkyl,

x)@ugrg(%%@ g:g q@@yﬁ.&%@y%l gq,a N%tqoogcly}w zjk(yé;gplety, and
%%%%g@of ’Fﬂoe?ﬁ g&%@ 2%(%[{ lg;?cirg g%e Qxha%ft‘tiekﬁat}%ndﬂy substituted;

Rdrrardidi (s ﬁao;btledlepe@ﬂembaseﬂqcted ewéldo%cqugnencp frgl(‘ﬁRlydrogen C1-4 alkyl,

gé%%% Nﬁgﬁd é@cy&ﬁ%ﬁ%@%a&y %01[:‘@ F@fﬁgﬁgﬁgéﬁzgqﬁf%these moieties,

E@chmlﬁﬁghﬁmgap S JRRG Ry FIREAYE 0288 \ind R -A888her with the

nitrogen Whlch they are attached form an optionally substituted heterocyclic ring of 5

to 6 members, which ring optionally contains an additional heteroatom selected from
oxygen, sulfur or NR9’;

Ry, is hydrogen, C1.1¢ alkyl, C3_7 cycloalkyl, C3_7 cycloalkyl C1_1( alkyl, aryl,
arylCq_1galkyl, heteroaryl, heteroarylC1.1¢ alkyl, heterocyclic, or heterocyclylC1.1¢
alkyl moiety, which moieties, excluding hydrogen, may all be optionally substituted;

Rg is C1.10 alkyl, or aryl;

m is O or an integer having a value of 1, or 2;

s is an integer having a value of 1, 2, 3 or 4; and

tis an integer having a value of 1, 2, 3 or 4.

vis 0 or an integer having a value of 1 or 2;

v’ ig independently selected at each occurrence from 0 or an integer having a value of 1 or
2;
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hal osubstituted O _4dalkyl; R4 and R 4 are each
i ndependently sel ected at each occurrence from
whyarosesm or C_4 alkyl, or R4 and Ri 4 togetPer/usioné060898
the nitrogen to which they are attached forma
heterocyclic ring of 5 to 7 nmenbers, which ring
optionally contains an additional hctcroatom sel ected
fromNR9; R5 is independently selected at each
occurrence from hydrogen, O -4 al kyl, C2-4 al kenyl,
7. isGadepeatidnthydelasteriFimn OXy eSO MG t he noi eties SRS
X 028 SR BB AN T 4 alkyl;
Rl%%flg%&lﬁ&gg%en%n }egaeggdéﬁgcent I 3& Igg(l%ect edﬂ%at é(gac -4 2liert
aggurrence from hydrogen, or G .4 aIkyI R2is

i ndependent | el ected at each occuryr
R (4 AP GRATICRAY SoR a1 oo SR es ROt B erSry kgl

C2-4 alkenyl C2-4 al kynyl, C3-7cycl oal kyl,
C3- 7cyc|oalkyIO 4 al kyl , o3 7cycl oal k
35._7¢ld aahiaemg] aciordiigidpiclaion 3A Wheriey RY -ia 1#@9@6“"13’ selected from

hct croaryl ctcroaryld -4 al kyl, hctcrocyclyl, or a
halggepe P 9&?9W2|-4 al kyl noi ety, and wherein each of
these noieties, excluding hydrogen, nmay be optionally

substituted; R13 is independently, selected at. each
36. oo CTht eqmEpoindGF RS GRS S W hsieiy e By SR dbepcur R

4
selegtetf%r@rllnkﬂi}ormg%r élélf,’%ﬁk’g ;bl)ﬁllc(i ytlhé:@' o] Kl?/ﬂ’leth .

cycloalkenyl c5 7cyc|oalkeny| O 4 al kyl , aryl

h
57 20 Pyl s DAL ey PP i en, o
c@ﬁhgbgiaRggyﬁgof these nvoieties, excluding hydrogen

be optlonally substituted; Rd and Rd'" are each
|ndependently sel ected at each occurrence from

3 SByfj‘gg ﬁolinpound accglll‘(ﬁ%{%to v%%g &Y QJhQPJhK Rkyls %_gfmp ahkylis oxygen

erein eac noi eti es,
mup;gJydlng hydrogen may be optionally substituted; or
Rd and Rd' together with the nitrogen which they are
attached form an optional |y substituted heterocyclic

3911 NGLRLoRPbENPadBIRRE fo clWhh 38 WheRGn Riptik @fvahylyaR|-ds Afthyl.
an addltlonal het eroat om sel ected from

40. The compound according to claims 35 to 39 wherein the phenyl ring substituted by
R] is in the 2, 4, or 6-position, or di-substituted in the 2,4- position, or disubstituted in the

2,5-position, or tri-substituted in the 2,4,6-position of the phenyl ring.

41. The compound according to claim 35 wherein the phenyl ring substitnted by R
and R1' is 2-methyl-4-fluorophenyl, 2,4-difluorophenyl, or 2-methyl-5-methylacetate.

42, The compound according to claims 35 to 41 wherein R3 is independently selected

from halogen, or C1-4alkyl.

43. The compound according to claim 42 wherein the halogen is independently

selected from fluorine or chlorine.
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oxygen, sulfur or NRO ';RYy is hydrogen, G _20 al kyl,
C -J cycloalkyl, C j cycloalkyl COIl y > ty\,
w@eoo7 @595l kyl , heteroaryl, heteroaryl G _i () BCRYE2006/060898
het erocyclic, or heterocyclyl _io al kyl noiety, which
noi eties, excluding hydrogen, may all be optionally
substltuted Rgis G _i o alkyl, or aryl; mis 0 or an
i nt eger haV|ng a value of 1, or 2; s is an integer
having a value of 1, 2, 3 or 4; and t is an integer
having a value of 1, 2, 3 or 4. vis O or an integer
a4havimig Bnyahne a&iorcimg ko gl'alrﬂs 35 % Aﬁ@ﬁgﬁﬂgﬁfg subg Lﬁg{xte(% the
at each ocCcurrence fromO or an integer g a va
phafyl Hingris diond-substiti@e pe tdent| yr 6bsitibey dorfdl%ﬂbﬂiﬁl@ﬂ fin e 2,4-
C depende sel ected at each
pogtitntsHoubtBR iy ek TR en P b pRemEiEeR O | <
i ndependent|ly sel ected at each occurrence from
h drogen or O 4al kyl ; which_co rlses decar boxyl ati ng
Sa cg SargopRd Wﬁ‘éw& tq plpsm3 iy 4} WHcHch tcahengdaing &uhsﬂfufcd
by@QhBQQﬁ&Hﬂmﬂ&&ﬂﬂ&klﬂ&h&ﬁ;y'e|d a conmpound of Formul a
(I''1). 50. The process according to claim49 wherein
the thioacids derivative is thioacetic acid,
t hi ' . SOCH Wm
6% 1 aAcapapEuREattord b APHRARML S01 5 SRk PR LY
t hi oacetate, cesiumthioacetate, or nagne5|um
th| cetate I QCess ding.tQ cl ai 0
Tunes SR ued kel e MRS T el Thifinfed Aoyl o
52. The process according to claim49 to 5 1 which
fur er _co ses optionally in
ﬁé??@ggﬂﬁ ﬁﬁ?%? 8%% eﬁﬁﬁLﬁﬁﬁ%ess according to
4- (Glfmdﬁmﬁﬁnwﬁhgtrﬂlbﬁyﬂ)hﬁ(m?@hydﬁﬂf) Ems@Lm-ﬁﬁ}xfd%@gﬁeh -7, %-
nmet rrolidine, . met ene chl ori de,
Bhyfonsales- Mok Srigeoiic sid T
4-(2,4-difluorophenyl)-2-(methylthio)- 7—oxo 8-(2,4,6-trifluorophenyl)-7,8-
dihydropyrido[2,3-d]pyrimidine-6~-carboxylic acid; and
8-(2,6-difluorophenyl)-4-(2-methyl-5-(methox ycarbonyl)phenyl)-2-(methylthio)-7-0x0-
7,8-dihydropyrido[2,3-d]pyrimidine-6-carboxylic acid.

49. A process for producing a compound of Formula (11I)
R,
(Ry)s
= NN

LA

07" N7 NT Ts(0)m-Rg

(Ry)t
am
wherein
R is independently selected from hydrogen, C(Z)N(R10°)(CR10R20)vRb,
C(Z)O(CR10R20)vRb, N(R107)C(Z)(CR10R20)vRb,
N(R10°)C(Z)N(R10°)CR10R20)vRb, or N(R107YOC(Z)(CR10R20)vRD;
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di oxane, DI PEA, pyridine, or acetonitrile.54. The

process according to any one of clains 49 to 53
wob@resasod he reaction is conducted at about 20P€DUSIPO&I060898

50 C. 55. A process for producing a conpound of

Formula (11) according to claim34 which conprises

reacting a conpound of Formula (1V) wherein R, R R3,

Rg, m s and t are as descri bed above for Formul a

(1), with a condensati on agent selected from nel druns
Rla@ﬂﬁdﬁ‘@ﬁnﬁﬁﬁ‘wﬁe@cﬁé@d eacﬂhoc&ﬁrremeg%m hydeigganhaloganh C4-4 alkyl, halo-

SaE R,y SRR YE SN e BSnuli e

satS(osRm(dnynb%rququ%v BRg3process according to

claimb55 or wherein the base i1s cesium hydroxide,
R3de i1dgpendsnthn ﬁd@@ted sowichpearemat dronehydegen HalaieneC 1 4alkyl, or

I am ne _di et hyl am ne,
%%?P%Q}E}g%(gﬂ 6@#?0“ ne, -sechutyl am ne,
R41280 R 1QRitk @mhrh%deﬁe%@%l}nﬁléc@@d at2abh oédw!ﬁfe‘ﬁb@ From hydrogen or C1.4
N- et hyl pi peri di ne, pyridine, pyrrolidine,

talkdt twyRa HnmRm?o&etﬁ'dwva the astsogemao mdiicigthep acé attach&bform a
to 57 wherein the base is sodi um acetate, cesium
destragxeliosws; Ui e drmemhers; Whichrineantieprly Peripingen edditional

DlcREbato H1Bt&Pkdh g, or di hexyl amine. 59. The

process according to Claims 55 to 58 wherein the
Rs50% gdapendsolly selectd atswick otadrdoce tfno]ii—EydIbgém e&ne4 alByF,,C2-4 alkenyl,

n nmet pyrrolidi ne, methylene chloride,
ﬁﬂ@’n ﬁoﬂﬁgﬂ - Spghuding Wmeﬂ%%s%@b%a. 1\)[1341’9156&0)2115 being

.to claimb59 wherein the organic
Htﬁ%/ ?&%Eé)%‘c ﬁggeﬁ ‘om THF or toluene. 61. The
RO RhO RS dredi Bscatiff iy R1dekedl dNelsh YNQERhEE Fbm Hy'ilro%(en or C% -4 alkyl;

i ndependentl'y sel ected from hal ogen, or G “4al
RTheindeprndsatlasdentel] atepatio octuaiencsd fdmiipatregam, Ches hﬂ;kbzb helo-

e PREAE APk B ShrbilnGr) Woyishies praedl

aeLe 5}%‘1@&1&1@ 1 941, QIHIE C%%cy@lo%ll&lhyﬁ 3 5%?/rc?daﬂ(e§yi(§1 -qalkyl, aryl,
arylC1-4 alkyl, heteroaryl, heteroarylCi-4 alkyl, heterocyclyl, or a heterocyclylC1 -4
alkyl moiety, and wherein each of these moieties, excluding hydrogen, may be
optionally substituted;

R 13 is independently selected at each occurrence from hydrogen, C1-4 alkyl, halo-

substituted C1-4 alkyl, C2.4 alkenyl, C2-4 alkynyl, C3-7 cycloalkyl, C3.7cycloalkyl
C1-4 alkyl, C5-7 cycloalkenyl, C5-7cycloalkenyl C1-4 alkyl, aryl, arylC1-4 alkyl,
heteroaryl, heteroarylCj -4 alkyl, heterocyclyl, or a heterocyclylC1-4 alkyl moiety, and
wherein each of these moieties, excluding hydrogen, may be optionally substituted;

Rd and Ry’ are each independently selected at each occurrence from hydrogen, C1-4 alkyl,
C3-gcycloalkyl, C3_gcycloalkyl C1_galkyl moiety, and wherein each of these moieties,
excluding hydrogen, may be optionally substituted; or Rq and R’ together with the

nitrogen which they are attached form an optionally substituted heterocyclic ring of 5
to 6 members, which ring optionally contains an additional heteroatom selected from

oxygen, sulfur or NRg’;
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C(Z) O CRi OR20) vRb- 64. The process according to claim

63 wherein Rb is ¢ io alkyl, and Z is oxygen and v is
W@®@2008065950the process according to clainms 63 or BAI/US2006/060898

wherein Ro is nethyl, and R' is nethyl. 66. The

process according to claim55 wherein the phenyl ring

substituted by R and R' is a

2-met hyl - 4-f| uorophenyl, 2, 4-difluorophenyl, or

2-met hyl - 5-met hyl acetate. 67. The process accordlng to

Rbc‘ﬁé‘b’ﬁ’@%& €b-166 me@wﬁsma]l@hufﬁmewﬁleew ¢1s@ dkylearyl,

fro haI ar G.-4 Ik roces acc
S AT RRGFar: PR HEY Gadio 161 RUBBBATENpT JeeroesyIC1 10

S I

a%l_llc:{gfr:ltéllg%t}t t@ﬁ%ﬁ hié‘i.’éﬂe@ eevﬁ%]éurcféxlmn&{dragen ﬁ?ag' a-H]l?e cg{t gﬁ? substituted;
Rgﬂﬁﬁhgymaﬁylﬁraﬁﬂine 70. The process accordlng to cIa|n1

55 or cl 6 .wherejn t enyl rlng substituted by
m D B s AR E AL G hE ) 4 oF 6-posi i on,
s i§lbn EHE5r hbvibed valid 12.243 op@sadcu on or tri-substituted

in the 2, 4, 6-posjtiaqn. 1. The process according to

tiggnyintress haying pye eﬁlmﬁe}@ﬁ’ﬁ t he phenyl ring
V1§Obﬁtahtlﬂt*e$&lﬁ¥1r%3ataﬁu@o§1 gk 5 uoro phenyl or

4,6-trifluoro phenyl. 72. The process according to
VY 1&%&@5‘511%86}6016%@@#1 ROGHeg o froyp0 omprpinsease Basing a value of 1 or
agcordlng to claims 55 to 72 wherein Rg is nethyl or
ro 74. The process according to clainms 55 to 73
z4 Pﬁ demtly selessd frman oxkygsransitutl 1) is decar boxyl at ed

R1 g:bcr)%gﬁs%b e 115{&%%%%&1{:1%%{&9&8%% géc\ﬁ]&rcﬂ}f&?c c(f'rrJrIg%%Fo%}]% 3@ ? 1-4 alkyl;

cor erein the ¢
Fatdrula (1V) is

4-(4- - - | ph | ) hyl t h 7- 2
R1,06£S %‘fﬂ?gig%}fﬁ’e??g}%;‘?%t %@%‘?{wgﬁaﬁyﬂ&t fpsiroseh of C1Galkyl

53-fi T| pyrirnidi ne-6-carboxylic acid;
4- (2, 4-di fluorophenyl) - 2- (nethylthlo) 7-0x0-8-(2,4,6-t
whi¢lt carapiaish émﬁryowlgmgﬁ byrdpoprafdioiuB- @Y@gcording to Claim 30 with

a tmog&lﬁ%'eﬁvgt?\;ebtg)w&lh% c@ﬁ{p%unc(l? f Formula (IIT).

50. The process according to claim 49 wherein the thioacids derivative is thioacetic
acid, thiobenzoic acid, thioproprionic acid, sodium thioacetate, potassium thioacetate,

lithium thioacetate, cesium thioacetate, or magnesium thioacetate.

51. The process according to claim 50 wherein the thioacids derivative is thioacetic
acid.
52. The process according to claim 49 to 51 which further comprises an organic

solvent, optionally in combination with water.
53. The process according to claim 52 wherein the solvent is selected from THF,

toluene, DMF, n-methylpyrrolidine, methylene chloride, ethyl acetate, 2-methyl-THF,
dioxane, DIPEA, pyridine, or acetonitrile.
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8- (2, 6-difluorophenyl)-4-(2-nmethy-5-(nmethoxycarbonyl)p
henyl ) -2- (nmet hyl t hi 0) - 7-oxo- 7, 8-di hy dropyrido[2 3-
w0 poo7/05950@i ne- 6- car boxyli c acid. 76. The pr oceB&I/US2006/060898
according to Claim 74 wherein the conmpound of Fornul a
(1) is
8-(2,6-D fl uorophenyl)-4-(4-fluoro-2-nethyl phenyl)-2-(
nmet hyl t hi o) pyri do[ 2, 3- D] pyrimdin-7(8H)-onc; or
3-[8-(2, 6-difluorophenyl)-2-(nethylthio)-7-oxo-7-8-dih
54% Cg%mﬂa@[sg aecopdigl by pityiPRlt ot daips|49 t9-SPevhgrkingha resiction is
t@Pbfif 20 A about 5Q° C.
C04-(2,4%Ex%ﬁuoroﬁhgﬁy?g-8-(2,4,6-trifIuorophenyl)-2-(nE
t hyl t hi o) pyri do[ 23-D] pyrirnidin- 7(8H)-one. 77. The

55 IF:’:) ? quAS ?gbc?.?sﬁ%;' gil'ds}ﬂcﬁl% acéo%ﬂl?uﬁﬁ o%gfrﬁhlg (ht)1 Gc c%?HB% ¥ 91 aPn]rcl 34 which

co@p(ifgsare@itidgrocamiemyl of Fordlaf(I\MPr o- 2- met hyl phenyl ) - 2-(
met hyl t hi o) pyri do- [2, 33D pyrimdin-7(8H)-one.78. The
process according to claj wherei n the conmpound of
Formula (I11) is 3-[8- (Ry)s
(2, 6-di fluorophenyl)-29(nefhyl t hi o) -7-o0xo-7, 8-di hydrop
yrido[ 2, 3-d] pyri rni di -4- et hyl benzoic nethyl
ester. 79. A pol yrmor phicliforfln Form1, of S
-di f I uor ophenyl *- - f | YQFOXY ~g0ym- Ry
nmet hyl phenyl ~- 1 P- hydr o y-I-ChyéroxynenyAethlea
7(8H)-one, tosylate antially as shown in at |east
one of the X-ray diff ion pattern of Figure 5, the
differential scanning cal®iti nctry tQ@ongran1of Fi gure
9, and the infrared spectrum of Figure 13 (a) and/or
13(b). 80. A polynorphic form Form1, of

={: - gi f luorophe <4-(4-1. - - . :

MR Bhem T TR PA ) A e o ey ia 6 i
condekyon aé@hﬂsefﬁecféd ﬁymhr_fféld?ﬂns ddi@bh Iﬁﬁnﬁl\ic &cﬁébﬁha&hg)rganic solvent

.wher ei n sai ol ynor orm.js characterized by an
Wl%aréﬁ?e&? V‘F}%&E?’%‘ﬁ%‘&?‘? ?f"%‘?’rgh' si ng peaks expressed
interns of 2 theta angles, wherein i) said x-ray
diffraction pattern conprises a peak at 8.2 +/- 0.1; ,
S6or  ilibp PERREgS hesougintq ek 55 Srhepeip the sPrdsngiiog sgepdargldrum’s
acidt 7.5 and 8.2+/- 0.1; or

57. The process according to claim 55 or 56 wherein the base is cesium hydroxide,
cesium carbonate, sodium acetate, 2,4,6-collidine, DIPEA, DBN, dihexylamine,
diethylamine, 2,6-dimethylpiperidine, di-secbutylamine, isopropylamine, isoquinoline,

2,6,-lutidine, N-methylpiperidine, pyridine, pyrrolidine, or triethylamine.

58. The process according to claim 55 to 57 wherein the base is sodium acetate,
cesium acetate, cesium carbonate, 2,6-dimethyl piperidine, DIPEA, 2.4,6-collidine, or

dihexylamine.

59. The process according to claims 55 to 58 wherein the organic solvent is selected
from THF, toluene, DMF, n-methylpyrrolidine, methylene chloride, ethyl acetate, 2-

methyl-THF, dioxane, or acetonitrile.
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iii) said x-ray diffraction pattern conprises peaks at
7.5, 8.2, and 9.9+/- 0.1; or iv) said x-ray
wa@lrdof7 089500 on pattern conprises peaks at 7.5, 8rPQ@I/US2086/060898
and 13.0 +/- 0.1; or v) said x-ray diffraction pattern
conprises peaks at 7.5, 8.2, 9.9, 13.0, and 16.3 +/-
0.1; or vi) said x-ray diffraction pattern conprises
peaks at 7.5, 8.2, 9.9, 13.0, 16.3, 19.8, and 21.1 +/-
0.1; or vii) said x-ray diffraction pattern conprises
peaks at 7.5, 8.2, 9.9, 13.0, 16.3, 19.8, 21.1 and
6021. §htlpro a | | Bei i O
8- (2, 6-p-(§i %S% o?%é(?}lg%tflp)&?w?%f%ea%{l glﬁég@_)rgg&c Ttk eRf is selected from
THRHQlYsHENyY! ) - 2- { [ 2- hydr oxy- | - (hydr oxynet hyl ) et hyl ] ani
no}pyrido[2,3-rf]pyrimdin- 7(8 )-one, tosylate having
a powder X-ray diffraction pattern conprising a
6lchaddetrspdess aecopdiag to ¢lainh 65 meheodin RGats iabauenddnthy selected from
hMQ.l an 8.%hg4- 0.1 and at |east 3
saar < onat acteristic peaks in terns of 2Q
selected from9.9 +/- 0.1, 13.0 +/- 0.1, 16.3 +/- 0.1,
19.8 +/- 0.1, 21.1 +/- 0.1 and 21.8 +/- 0.1. 82. A
62po| )T hE PBPRESs REOFYing & ¢latm 61 wherein the halogen is independently selected
- di | A - -f | -2-
T Dhera o 5\ (il iy e e
- (hydroxynet hyl ) et hyl ] am no} pyri do[ 2, 3- ] pyri m din-

7(8H)-one, tosylate erei id _polymorphic formis
63"cha'ril%alg é?dl%se%“%{/ﬁ%%fﬁmaﬁ%@%%?ﬁéé?r B si ng one
C(OoMRrHrROFEAct eri stic peaks sel ected from about 3442,

3219, 3072, 2935, 1697, 1654, 1619, 1558, 1501, 1479,

1454, 1382, 1360, 1341, 1314, 1282, 1247, 1150, 1119,

oo 8o 0y G Rl BE el S0y 3,050, 8097 s

andWsad., as cal cul ated by DSC of about 2300C. 83. The
pol ynorphic form Form 1 according to clains 79 to 82
which is of substantially pure crystalline form 84. A

65.CONPAS bid R8s £RBRIAS i\ Jaidns¥ HBY RALEif Rf 9 mgt(ﬁgfﬂ]agld R’ is methyl.
according to clains 79 to

66. The process according to claim 55 wherein the phenyl ring substituted by R1 and
R1’is a 2-methyl-4-fluorophenyl, 2,4-difluorophenyl, or 2-methyl-5-methylacetate.

67. The process according to claims 55 to 66 wherein R3 is independently selected

from halogen, or C1-4alkyl.

68. The process according to claim 67 wherein the halogen is independently selected

from fluorine or chlorine.

69. The process according to claim 63 wherein tis 1, 2, or 3 and the halogen is

fluorine.
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83 wherein at | east 30% by wei ght of total
8-(2, 6-difl uorophenyl)-4-(4-fl uoro-2-
woreaonpsgshenyl ) - 2- {[ 2- hydr oxy- | - (hydr oxymet hyl ) B€Try530a61060898
no}pyrido[2,3-cGyrimdin- 7(8 )-one, tosylate in said
conposition is present as said polynorphic form 85.
The conposition according to claim84 wherein at | east
50% by wei ght of polynorphic form Form1l is present.
86. The conposition according to claim84 wherein at
70§ eadtheryosssy 2uergne toflapo sy I@ﬁﬁbﬁ“éﬁf\ﬁhm‘“ﬁbﬁ phanyil sing substituted
Sht rd
b o o R 3P Bk PR AERL bl B Bh- position, o
nmpﬁﬁ&ﬁnbduﬁ&szlﬁhﬁknnmeut|cal conp05|t|on conprising a
pol ynmor phic form Form lof 8-(2, 6-
di fl uorophenyl ) -4-(4-fl uoro-2-nethyl phenyl)-2-{[ 2- hydr
710XY “The Ryt o ¥o0medih. |t6 clalm 5 5 or claim 66 wherein the phenyl ring substituted
Lé{njno}pyrld rirnidin-7(8iy)-one,
b S%%? -giflugeq. Baenvh gr 24 1%%0Pbﬂ96 82 and a
phar maceutically acceptable exci pient or carrier.89. A
process for the preparation of a polynorphic form
T2 For rbe pheswss aiqeling taekpinonss of 7 10vacws ds 0o 82
conprising a) dissolving
8-(2, 6-di fl uorophenyl)-4-(4-fluoro-2-nethyl phenyl)-2-
73{ [ 2Thy draceys aecoididg txylabhys joeThwhiminRp o pithiytiof Rropyl.
]pyri raidin-7(8H) -one, tosylate in a solvent which is
met hyl ene chloride and a co-solvent and warmng if
74nec&%s @lt‘gbeissaacg:iomﬁng t(S dlamhsi ﬁnto 18 wheeld thg cohpotad uf ]F@ﬁhula an is
or optionally

decaébodcyf%%cg a O$] Oﬁg éfhe poun f i’ormu a (HT)
8-(2, 6- dlfluorophenyl) 4-(4-fluoro-2-nmethylplien.yl)-2

> hyzfr“‘c’si’ﬁ%@?%%%‘%lﬂ% Fq dpiv Ao FhyFSia recosapquggaf Formula (IV) is
4- (mfﬂidﬂo—@(ﬁ*s&w@hbﬁymas@@ﬁﬁm Y8R5 R0 C6 HETBE ;ﬁ%m%;ty $.0

O
ynmor phic form Form 1.

éLBﬁgggwéiﬂaﬁdhggnggmﬂFéﬂWﬂgﬁy%ﬁé@%ﬁn the Form 1
4- (9 mo&iﬂﬁ@fi)ph@nﬂ}*—&%r{é&hﬁ{m@t’ﬁe% Blbys o1 %ﬁuorg?,heﬂgl)oy Qcess

faor the preparation pol ynor ph accor di ng°t'o cl ai ns

7hhy@ompridal r%mﬁll@{}%&é‘rﬁaﬁ’@fghﬁ leeid eyl ate in a
8-(3 8L HaRbophbAN) -4 2GHERY O Qh S My cBrtRl B AL $ASRLUERY-7-0x0-

7,8-dihydropyrido[2,3-d]pyrimidine-6-carboxylic acid.

76. The process according to Claim 74 wherein the compound of Formula (I1I) is

8-(2,6-Difluorophenyl)-4-(4-fluoro-2-methylphenyl)-2-(methylthio)pyrido[2,3-
Dipyrimidin-7(8H)-onc; or

3-[8-(2,6-difluorophenyl)-2-(methylthio)-7-0xo0-7,8-dihydropyrido[2,3-d Jpyrimidin-4-~yl]-
4-methyl benzoic methyl ester; or

4-(2,4-Difluorophenyl)-8-(2,4,6-trifluorophenyl)-2-(methylthio)pyrido[2,3-D Jpyrimidin-
7(8H)-one.

77. The process according to claim 76 wherein the compound of Formula (III) is
8-(2,6-Difluorophenyl)-4-(4-fluoro-2-methylphenyl)-2-(methylthio)pyrido-

[2,3-D]pyrimidin-7(8H)-one.
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m xture and then cooled for formation of pol ynorphic

form Form 1. 92. The process according to Caim9 1
wob@resasod he co-sol vent i s nmethanol or et hanol PCPBS20061650898

process according to Claim91 wherein the solvent is

chloroform 94. A polynorphic form Form 3, of

S-AN-di fl uorophenyl ~-~-f hi or o”-

nmet hyl phenyl ~- 1 P- hydr oxy-1 - ydroxynet hytyet hyl Jam

7(8.H)-one, tosylate substantially as shown in at

| east one of the X-ray diffraction pattern of Figure

785; ti"hge ﬁ%ll)éefsg%g&:r'iﬁé.té ﬁﬂﬂi@%@éﬂ%@?&@%‘éﬁ%@&%&ﬁ) is 3-[8-

chgur e~infrared spectrumo
(2.eriaflweropberiyl)-2 4@ e thalthis)) yiroxgfiledihpdnopyfide[f 3d pfrimidin-4-y1]-4-

- di nyl ) -4-(4-fluoro-2-

meﬁﬁélﬁjfﬁﬁﬂg%ﬁwl%?%ﬁz- hydr oxy- 1 - (hydr oxynet hyl ) et hyl ] am

no} pyrido[ 2, 3-<i] pyrimdin- 7(8H)-one, tosylate

wherei n_sai d .pql hic f.ormjs..characterized.b n
LN TR R e e IS
memjgg 7%2-5{[21- h}é@eﬁ%ségﬁﬂwm tﬁlyi%gi}ajrfgghq 477[2394%Yﬁmidm-
7@%1?@» %Si’i%te i@@%jnﬁi@% 8% Sffzgfnlafg%a,sf ari%%f,lthi %&*iasfj di@]ﬁafgjon pattern
of Fiditc 5, tho @fortt#) scdidfy clS83mcBP therPbgranBSOFig8AS9, aBd the

8,.799 and 784 cm.1 g‘gcg/fng h%VI ng a nelt onset as

infragpd spectruge ShEBRE oF (2 ®dc. "96. The pol ymor phi ¢
formaccording to claim94 or 95 which is of
substantially pure crystalline form osi tion

. [ 97. A
80conpt PRVRYTRIGE eI e 1 6F §r(2rﬁo¢1ﬁ#usroa>@é@f1&ﬁrc{§— Wpro-2-
P A0l 08 A O i
T(HE:- o, reiage yvhoteptf saithpalysigrplic fpipel isosbprastanizieyl by g e
difRALRA hARER compfidiRY rpleﬂlsch reséd Bl ieiEor %@1@%1' ﬁl??esl herein
sald conposition 1S present as polynorphic form’ Form
3. 98. Aippaif reer diffieationpatisys comprisesarmmek ot BG +/- 0.1°; or

pol ynor phj | f.8-( - Q) 10-
di fl uor ocheéﬁ{/ﬁ ?él Zcﬁg& {%%8%8?%%%{%37}?8%%%%? )a}E Z'—S and 8.2+/- 0.1% or
{[ 2- hydr oxysaid x-reh diffrextjerep 4ticr) eombilisasicalcs aayi. 5,Ed, 2n8-
1pyri mdin-7(8h,) yope, tosylate, according to Caim
94 to 96 and a 'pFar mateutically acceptable carrier or
di | uent . i9Psaidxpapddfscticar pdtkeen prmpaseatpedks «f7.5, 8.2, 9.9, and
pol ynor phli3co pr_rOnio_ glgr m 3 according to any
v) said x-ray diffraction pattern comprises peaks at 7.5, 8.2, 9.9, 13.0,
and 16.3 +/-0.1°; or
vi) said x-ray diffraction pattern comprises peaks at 7.5, 8.2, 9.9, 13.0,
16.3,19.8, and 21.1 +/-0.1°; or
vii) said x-ray diffraction pattcrn compriscs pcaks at 7.5, 8.2, 9.9, 13.0,

16.3, 19.8,21.1 and 21.8 +/- 0.1°.

81. A polymorphic form, Form 1 of 8-(2,6-difluorophenyl)-4-(4-fluoro-2-
methylphenyl)-2- {[2-hydroxy-1-(hydroxymethyl)ethylJamino}pyrido[2,3-d]pyrimidin-
7(8H)-one, tosylate having a powder X-ray diffraction pattern comprising a characteristic

peak, in terms of 20 at about 7.5 +/- 0.1° and 8.2 +/- 0.1° and at least 3 additional

116



10

15

20

25

30

clains 94 to 96 conprising a) dissolving
8-(2, 6-di fl uorophenyl)-4-(4-fluoro-2- nethyl phenyl) - 2-

wQ p@7loydooxy-1 - (hydroxymnet hyl ) et hyl ] am no} pyPe¢TUS2006/060898
[2,3-cfjpyrimdin- 7(8H)-one, tosylate in a nethanol;
and b) cooling the solution of step (a), optionally in
an ice bath or optionally seed the solution with
crystalline

8-(2,6- dlfluorophen¥ % 4- (4-fl uoro-2-net hyl phenyl) - 2-{
chtﬂzctens ic peaks in terms of 20, selected from 9.9 +/- 0.1°, 13.0 +/- 0.1°, 16.3 +/- 0.1°,

19MR/0L Q; _’zribrydé @*X&PM‘X'Q/% hy! ] am no} pyri do[ 2, 3-<i | pyr

irnidin-7(8 H-one tosylate Form1 to yield
crystalline Form3. 100. A polynorphlc form Form 4,

f 8 - dif: | _f
82?“ e%% éﬁg}??f‘) 1;& Z}%Wr %f)‘(%l-(}[(é—(c{%h ﬁ@%nﬁfe)t )ﬁ )ﬂéat0 R ?] an
mdthnd}’wyﬂ)dbili{lzz Byahnkﬁﬁﬂﬂhydm*bfmﬂ(l&kl)ﬂbm?om?wbﬁl ,8-d]pyrimidin-

0 s.sho rac
OEAERE R Py BT B Dol D ey el B n inforca
specdtuox ccvmpmyng bee¢ oomoastieka didriptic @eldlds setdctdd@otaribbay A2, 3219,

302%?%%%%9%15%%%?3%}?@2}9@3 1950, 15859 1380566} 1341, 1314, 1282,

1287,(12 56; tii 19, nooguioesyl 06241430, 1bupri@oad; 983, 947, 913, 876, 838, 820, 798

R e o S ] 00

wherei n said polynorph is characterized by an x-ray

diffraction pattern conpr|3|n peaks expressed in .
8t er eéﬂ“@“i’%@’ccaf%gﬁg? & 1 preagding 1Q clajys 5? 19 BAEHTHis of

subisidntiary peRmEiaBmedoRgak at 8.0 +/- 0.1; or ii) said
x-ray diffraction pattern conprises peaks at 4.3 +/-

0.1 and 8.0 +/- 0.1; or iii) said x-ray diffraction
84p at '.'Aeé&nﬁ&'f%ﬂ &ﬁﬁpl@ﬁﬁ‘g§ gé%y r%hi&lfbmq -Forff! a&o@dﬁé 1o claims 79 to

; v) said X-ray tion pattern conpr
83 ﬁ@@l’@éﬂ &t 16156 3p% by “®lgllt@iﬁ @ptgl (20~ dlﬂ)lorophﬁn}"l/)}"r élh-ﬂdorO—Z-

me’fh}flﬁﬁ’engi)fj éfﬁc%ﬁld}g g—qt@?ﬁ x%ﬂlgglfﬁé)% Igﬁﬁ}é&}fp%%‘aéfb ?dfﬁ{ynmidin—

T(§FAkanes tosybpini wéskcqrapdeitiant 182)3389nt-+ds-sa01 folgmdrphic form

85. The composition according to claim 84 wherein at least 50% by weight of

polymorphic form, Form 1 is present.

86.  The composition according to claim 84 wherein at least 70% by weight of

polymorphic form, Form 1 is present.

87. The composition according to claim 84 whercin at Icast 90% by weight of

polymorph Form 1 is present.

88. A pharmaceutical composition comprising a polymorphic form, Form 1 of 8-(2,6-
difluorophenyl)-4-(4-fluoro-2-methylphenyl)-2- {[2-hydroxy-1-(hydroxymethyl)-
ethylJamino } pyrido[2,3-d]pyrimidin-7(8 H)-one, tosylate, according to Claims 79 to 82

and a pharmaceutically acceptable excipient or carrier.
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8.0 +/- 0.1; or vii) said x-ray diffraction pattern
conprises peaks at 4.3 +/- 0.1, 8.0 +/- 0.1land 9.2 +/-
wW@2@7/089500vi i i) said x-ray diffraction pattern PORP$108€660898
peaks at 4.3 +/- 0.1, 8.0 +/- 0.1and 16.7+/- 0.1; or
ix) said x-ray diffraction pattern conprises peaks at
4.3 +/- 0.1, 8.0 +/- 0.l1land 20.9+/- 0.1; or x) said
x-ray diffraction pattern conprises peaks at 4.3 +/-
0.1, 8.0 +/- 0O0.1and 23.9+/- 0.1; or xi) said x-ray
89di f 4 aradesmiopsharepareborpef s pelypwaRisc forng Formy L aqgording to any one

18 .gb, i 7 +/- 0.1; or xii) said x-ray
© di ffra7c9tt9c§n nglﬂft?lgr conpri ses peaks at 8.0 +/- 0.1,

9. 2 ajMissolving JfRy6RMflgorepheryl)i4-(iflueid-Rymehylphsryl - {[2-hydroxy-

' ' . rses Ksi: 0.+ - 0 .
BRI e ERMEL S50 BBR Y fosfe n soven
whieH fsrmethilene phibtide and erprsobest pabksmaing 8 kctésardto giye a solution;

16. 7.+/-..0. 1, and. 20..9, +/-. 0. 1: XV) .saj d, x-r

ai 1 9 5 s BReR e siefen Setimdlea i 17t P oBapally sced the
solfiord whth 8-@2,ﬁS;diﬂm&oﬁﬁerﬁll)hﬁ-v@-@lu])ro-mfméd:hylbh&@ﬂ)i;zX{j[I-&ydroxy-1 -

i i i . - 0.1, .
o bR OB oS ETRE S BERS, s st Fymorstic
fosaiRbrisr I &yyididf dryasllind poRaidrphid fe@RFdraLE peaks at 4.3

+/- 0.1, 8.0 +/- 0.1, 9.2 +/- 0.1, and 20.9+/ - 0.1;

or xix) said x-ray diffraction pattern conprises peaks

o0at 4rhE prbeesd adcor@ng td/Claikh 99 wlerdintthe Forrh1 ¥0dudd. ifl Plure or
0.1;, ?r xx) said x-ray diffraction pattern conprises
substaptiellypust.o +/- 0.1, 9.2 +/- 0.1,

91. A process for the preparation of a polymorph according to claims 79 to 82
comprising suspending the tosylate in a solvent which is chloroform or a chloroform so-

solvent mixture and then cooled for formation of polymorphic form, Form 1.
92. The process according to Claim 91 wherein the co-solvent is methanol or ethanol.
93. The process according to Claim 91 wherein the solvent is chloroform.

94. A polymorphic form, Form 3, of 8-(2,6-difluorophenyl)-4-(4-fluoro-2-
methylphenyl)-2- {[2-hydroxy-1-(hydroxymethyl)ethyl]lamino} pyrido[2,3-d]pyrimidin-
7(8H)-one, tosylate substantially as shown in at least one of the X-ray diffraction pattern
of Figure 5, the differential scanning calorimetry thermogram of Figure 11, and the
infrarcd spectrum of Figurc 15(a) and/or 15(b).

95. A polymorphic form, Form 3 of 8-(2,6-difluorophenyl)-4-(4-fluoro-2-
methylphenyl)-2- {[2-hydroxy-1-(hydroxymethyl)ethyl]lamino }pyrido[2,3-d]pyrimidin-
7(8H)-one, tosylate wherein said polymorphic form is characterized by an infrared
spectrum comprising one or more characteristic peaks selected from about 3369, 3076,
2963, 1705, 1653, 1624, 1574, 1559, 1501, 1477, 1455, 1360, 1314, 1286, 1278, 1231,
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16. 7+/- 0.1, and 20.9 +/- 0.1; or xxi) said x-ray
diffraction pattern conprises peaks at 8.0 +/- 0.1,
W@2@7/0%9500. 1, 16.7+/- 0.1, and 23.9 +/- 0.1; OPCKKB10)6/060898

said x-ray diffraction pattern conprises peaks at 8.0
+/- 0.1, 16.7+ - 0.1, 20.9 +/- 0.1 and 23.9 +/- 0.1;
or xxiii) said x-ray diffraction pattern conprises
peaks at 8 O +/- 0.1, 9.2 +/- 0.1, 16.7+/- 0.1, and

-ray diffraction pattern

1E5hs b ok 140 410695 F05ty 1006085, 94, 267459 536,815, 799 and
7880 cin, aRdla 2@vid o/ melPodset 9§ ceﬁ?;‘ll’l)itea @'yq)S@ '6§¥bc§{itf2/1_ﬁ&t%.t '10 n

pattérn conprises peaks at
9.2 +/- 0.1, and 23.9 +/ - O 1 or XXVI) said x-ray

di ff '
o6 | MG SAORRISIEHA EORIARIRRHFAs iy tar fodpntity pur
crygtallingoforsaxvi i ) sai d x-ray dlffractlon pattern

conprises peaks at 4.3 +/- 0.1, 8.0 +/- 0.1, 16.7+/-

0.1, 20.9 +/- 0.1, and 23.9 +/- 0.1; or xxviii) said
97x- r dy celnpdsiten canppsng polynoophc feres, Freaksa@brding o elaims 94 to

96 8vhieren§ 2D leél% 395"/1 bg woexg(i{t oggot%\ 2% &g@#l%cg léétnty®-lﬂ (4% Qluoro é
moﬁqdp]ncwé)sZ-ﬁ&hydrakyﬂ ((hyth‘oxyﬁmcﬂhyl}%ﬂ%zl}hhnn@} pyridd R, ¥-Hpyrimidin-

TR i ey et o TRt s Srisen et B g FoyaEpn 3.
0.1, 8.0+ - Ol 9.2+/- 0.1, 16.7+/- 0.1, 209+/- 0.1

and 23 9+/ - 1. 102. .A pol hi Form 4 of
%8g. (zA%h%?PF%}G}Csb%ﬂWFI ROFPIE BOYIOERIHG fsHe FpRp 308 8-(2.6-
d1f{ub20phenyl) 4-(4- ﬂuoro—Z—methylihen D-2-{[2-hydroxy-1-

dr ox r oxyne et hyl alnlno rido
(hyw %ﬂ‘(yﬁ : §t‘@¥}‘i‘]é‘?ili‘ %ﬁmﬁowﬁwcwmmg to
Clegdinf 94 @096 a1 Qﬁﬁaﬁﬁlﬁﬂe&féﬁm h&depehbie &Qﬁé@&ﬁcﬁfuleﬁﬁ i c peak,

in terns of 2Qat about
99. A process for the preparation of polymorphic form, Form 3 according to any
claims 94 to 96 comprising a) dissolving 8-(2,6-difluorophenyl)-4-(4-fluoro-2-
methylphenyl)-2- {[2-hydroxy-1-(hydroxymethyl)ethyl]amino} pyrido[2,3-d]pyrimidin-
7(8H)-one, tosylate in a methanol; and

b) cooling the solution of step (a), optionally in an ice bath or optionally seed the

solution with erystalline 8-(2,6-difluorophenyl)-4-(4-fluoro-2-methylphenyl)-2-{[2-
hydroxy-1-(hydroxymethylethyljamino} pyrido[2,3-d]pyrimidin-7(8 H)-one tosylate
Form 1 to yield crystalline Form 3.

100. A polymorphic form, Form 4, of 8-(2,6-difluorophcnyl)-4-(4-fluoro-2-
methylphenyl)-2- {[2-hydroxy-1-(hydroxymethyl)ethylJamino }pyrido[2,3-dJpyrimidin-
7(8H)-one, tosylate substantially as shown in the X-ray diffraction pattern of Figure 8, or
differential scanning calorimetry thermogram of Figure 12, or the infrared spectrum of
Figure 16(a) and/or 16(b).

101. A polymorphic form, Form 4, of 8-(2,6-difluoropheny!)-4-(4-fluoro-2-
methylphenyl)-2-{[2-hydroxy-1-(hydroxymethyl)ethyl]amino}pyrido[2,3-d]pyrimidin-
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8.0

+/- 0.1 and at |l east 3 additional characteristic

peaks in terns of 2Q selected from4.3 +/- 0.1,
wW@®2@#059500 1, 16.7+/- 0.1,20.9 +/- 0.1 and23. 9+PET/0SDN6/060898

103 .

8- (
{[2
no}
whe

T(§1A¥-org, depyhyic

A pol ynor phic, Form 4 of

2, 6-di fl uorophenyl)-4-(4-fluoro-2-nethyl phenyl) - 2-

- hydr oxy- 1 - (hydroxyi nethyl)ethyl]ai t

pyrido[2,3-J]pyrirnidin-7(8i/)-one, tosylate

rein said polynorphic formis characterized by an
BBPRUMOBRPINSITAY omerastorinod by an x-ray difftaction

paﬁé}ﬁrc%ﬁ{f?fsin%tﬂeﬁkywéssé& kf&%{gmg ofig gt&gtg%% 53336, 3084,

170

131
103
729
of

8- (
{[2
[2,
pol
det
acc

subsgant i al

I
conp St kY diftefiad B

acc

wel
met

6, 1648,”°1626, 1590, 15 ' 1455, 1361,
1) sai@ g8gay diffigctiorpEatern ¢@npriges 4pealk 408.0 400.1°; 065,

. 7 : . 781,74 d
it Ve il i rcofittne i 8P L B i oo
about 808C0.104r A pol ynorphic, Form 4 of

0= di f1 h [)-4-(4-fl - 2- I 1 ),- 2-
Bl SRSt Ry iR e iony oot
3-"] pyW0mi-di. 15 6¢8i ) -one, tosylate wherein said
APRieRCH T MR B Bl st pes e TR Py sndn
ordi n®.0 e/-@l.&d; 98 100 to 104 which is of
.ur e crét%tal line for

106, A
HBIGGF BT RoPkbFR0-Po1-R- 4 and
or di ng.0 9/-®.g; 8 100 to 105 wherein at |east 30% by

i ght total_8-(2,6-difluorophenyl)-4-(4-fl uoro-2-
?{a S&?f&ﬁﬁ}ﬁ (?lﬁﬁaqtlfog_mﬁlzbggyunpﬁsgs pez}/ks)at 2394/ 0.1° and

- (hydr oxw@t-hy.3€bhyl ] am no) pyrido[2,3- T)pyrim din-
7(8H)-one, tosylate in said conposition is present as

sai
acc
of

J1ip) ¢ froiep Hiidrapbempatisp gpmprisgpealihet 43 mrdsiti on

ordi ng ¢ ¢/-@. plafy $6 Mereen at | east 50% by wei ght
pol ynorphic form Form4’is present. 108. The

conp8d) seidorraycdisientiog neged einmrisospedke pe i3 it 0118ast

70% by wej @ht oofo,pQ! rahye form Form4 is present.
109. The éonéggil‘ taﬁgr%gggé@%i’ﬁé to Claim 106 wherein at

| east) 93D5-1ay diéfiregtiongfattpol gommpriskes pedksahyt. 3FoF M14, i s

pol

present. ]81(9+/-’6.PJ§§£58F9§%. @Ig_rconposi tion conprising

ynor phic fofm "Form 4 ot ’8- (2, 6-

x) said x-ray diffraction pattern comprises peaks at 4.3 +/- 0.1°,
8.0 +/- 0.1°%and 23.9+/- 0.1°; or

xi) said x-ray diffraction pattern comprises peaks at 8.0 +/- 0.1°,9.2 +/- 0.1°,
and 16.7 +/- 0.1°; or

xii) said x-ray diffraction pattern comprises peaks at 8.0 +/- 0.1°, 9.2 +/- 0.1°,
and 20.9 +/- 0.1°; or

xiii) said x-ray diffraction pattcrn compriscs peaks at 8.0 +/- 0.1°, 9.2 +/- 0.1°,
and 23.9 +/- 0.1°; or

xiv) said x-ray diffraction pattern comprises peaks at 8.0 +/- 0.1°,
16.7 +/- 0.1°, and 20.9 +/- 0.1°; or

xv) said x-ray diffraction pattern comprises peaks at 8.0 +/- 0.1°,
16.7 +/- 0.1°, and 23.9 +/- 0.1°; or

xvi) said x-ray diffraction pattern comprises peaks at 4.3 +/- 0.1°,
8.0+/-0.1°,9.2 +/- 0.1°, and 16.7+/- 0.1°; or
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di f 1 uor oph. enyl ) -4-(4-fl uoro-2-net hyl phenyl) - 2-
{[ 2- hydroxy- |-(hydroxyneth.yl)-

werdvgiien no} pyri do[ 2, 3-cGpyri m di n- 7( 8H) - one, PCT/US2006/060898
tosyl ate, according to clainms 100 to 104 and a
pharmaceutically acceptable carrier or diluent. 111. A
process for the preparation of a polynorphic form
Form 4 according to clains 100 to 104 conprising a)
di ssol vi ng

8- ( VB hiafld worogtiEagtion pptiern ¢dnupisss pesstat i phie Byl°) -
2- L1 2-hydg gxy: g4 ysli. oy [ehdyb bety|d, gt noj pyri dof 23-
(8i ’Y-one, toésyla I

Apyriinidin-

e ina’suitable

sol van saidrdganwdiffractipni patisocegspnises poalkyi atd. s OL1% | on;
b) cool! ngothcy 36194 Lom B .24 80o( Ay 1 2RY! Onal 1y Tn an
i ng

ice bath or og?ldna 'y Seé

he Sofution with

cr ystlshidreray diffraction pattern comprises peaks at 8.0 +/- 0.1°,9.2 +/- 0.1°,

?égz,6-dif&yﬁlﬁﬂh?gmjgdgq&ﬂdi%ggro-2-nethylpheny|)_2_{

hyd r%d)/salid Cryyldiffyctival putiejreddiybri @ peadyay {Shaie/[r 2.1, |9.%2|9+Vr 0.1°,
inidin-7 -ane to t ym4 to yield crystalline
form 4. 1%§%L%ﬁg'pWH§%£§+§é£gP&?ng to claim111

wher&ii (s?ih&—ﬁ@[l(_ﬂﬂofgc’lcibﬁ pIM'coin@ﬁldélist I;d'gﬁ!; amalb hyl@ied6.7+/-0.1°,
spirit : : n- pr opanol , butanol, or

i sopr opan%/f% +§@@T@6§é-8ﬁ/‘é)-?‘£ﬂur e thereof. 113. The

Pr 0GESS) AL RS gk &idal PitiinldotniRL kst N 0501 vert 9 bsr- 0.1°,

TMBE: IPA in_a 9: [

n- propanol . 114. The

9:1 ratio, or is
process att 6 aPrg- #8d eB & H#e04110% 0 113 wherein the
c ooIM\i@) i ﬁ-r&gé:iligﬂ‘r%tﬁ;ﬁ PRl R pL AN Gt 4SS ﬁ/b@uto,o 90-+/-0.1°

up to

A process for the preparation

pol ynor phd-& H-o-A3> ar82h%UHa28d8r @ ng to claims 100 to

104 1S ' 1 ' U tahl e, o 1o
ol Vot Pub oY (EHRREN M IOmbAS R, Y P O LR P 017
i ndust ri a?2réthyT.and@3<pt+ Pt1°(omvs), TMVBE: | PA, tol uene,

but %&Q/p’saﬂf Qﬂ@&%ﬁa&fop!p‘%ﬂ@#oc% %ses ?éal@a’éﬁ%@%.ﬁ 8.0 +/-0.1°,
t her eof”, i'ng for [

and t’'hen coo ormati on of “Fornm4’

116. The $RItes$°,80C0tdiOng, swal Z3 .9k A1% asher ei n t he

sol
8- (

a1 I, : . W ’ h ’ o ]
4530 3 LRl D BRI 3 507 01

{[2- hydrisxy+/- 0-1C 3P exyorl, layd pachyl Pari ao } pyri do

[2,

102.

SxviiyPrd M el {8 1908 LoOsHsal e at 4.3+ 0.1,

8.0+/-0.1°,9.2+/- 0.1°, 16.7+/- 0.1°, and 20.9 +/- 0.1° ; or
xxix) said x-ray diffraction pattern comprises peaks at 8.0 +/- 0.1°,
9.2+/-0.1°,16.7+/- 0.1°, and 20.9 +/- 0.1°, and 23.9 +/- 0.1°; or
xxx) said x-ray diffraction pattern comprises peaks at 4.3+/- 0.1°,
8.0+/- 0.1°, 9.2+/- 0.1°, 16.7+/- 0.1°, 20.9 +/- 0.1° and
23.9+/-0.1°.

A polymorphic, Form 4 of 8-(2,6-difluorophenyl)-4-(4-fluoro-2-methylphenyl)-2- {[2-

hydroxy-1-(hydroxymethyl)ethyllamino}pyrido[2,3-dlpyrimidin-7(8 )-one, tosylate having

a powder X-ray diffraction pattern comprising a characteristic peak, in terms of 20 at about

8.0 +/- 0.1° and at least 3 additional characteristic peaks in terms of 28, selected from 4.3 /-
0.1°,9.24/- 0.1°, 16.7+/- 0.1°,20.9 +/- 0.1° and
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anor phous form 118. A pharnaceutical conposition
conprising the anorphous conpound according to Caim

wa7msido@ phar maceutical ly acceptabl e carri erP@F/US2006/060898
di | uent.

23.9+/- 0.1°.

103. A polymorphic, Form 4 of 8-(2,6-difluorophenyl)-4-(4-fluoro-2-methylphenyl)-2-
{[2-hydroxy-1-(hydroxymethyl)ethyl]lamino} pyrido[2,3-d]pyrimidin-7(8 H)-one, tosylate
wherein said polymorphic form is characterized by an infrared spectrum comprising one
or more characteristic peaks selected from about 3336, 3084, 1706, 1648, 1626, 1590,
1556, 1501, 1478, 1455, 1361, 1311, 1286, 1245, 1233, 1181, 1141, 1121, 1097, 1065,
1031, 1007, 981, 947, 865, 834, 818, 800, 781, 741 and 729 cm™, and having a melt
onsct as calculated by DSC of about 218°C.

104. A polymorphic, Form 4 of 8-(2,6-difluorophenyl)-4-(4-fluoro-2-methylphenyl)-2-
{[2-hydroxy-1-(hydroxymethyl)ethyl]amino}pyrido[2,3-d]pyrimidin-7(8 H)-one, tosylate

wherein said polymorphic form is characterized by a melt onset as determined by DSC of
about 218 °C.

105.  The polymorph according to claims 100 to 104 which is of substantially pure

crystalline form.

106. A composition comprising polymorphic form, Form 4 according to claims 100 to
105 wherein at least 30% by weight of total 8-(2,6-difluorophenyl)-4-(4-fluoro-2-
methylphenyl)-2- {[2-hydroxy-1-(hydroxymethyl)ethyl]amino} pyrido[2,3-dJpyrimidin-

7(8H)-one, tosylate in said composition is present as said polymorphic form, Form 4.

107. The composition according to Claim 106 wherein at least 50% by weight of
polymorphic form, Form 4 is present.

108. The composition according to Claim 106 wherein at least 70% by weight of
polymorphic form, Form 4 is present.

109. The composition according to Claim 106 wherein at least 90% by weight of
polymorphic form, Form 4 is present.
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110. A pharmaceutical composition comprising polymorphic form, Form 4 of 8-(2,6-
difluorophenyl)-4-(4-fluoro-2-methylphenyl)-2- {[2-hydroxy-1-(hydroxymethyl)-
ethyljamino }pyrido[2,3-dJpyrimidin-7(8 H)-one, tosylate, according to claims 100 to 104

and a pharmaceutically acceptable carrier or diluent.

111. A process for the preparation of a polymorphic form, Form 4 according to claims
100 to 104 comprising a) dissolving 8-(2,6-difluorophenyl)-4~(4-fluoro-2-methylphenyl)-
2-{[2-hydroxy-1-(hydroxymethyl)ethyl]amino} pyrido[2,3-d]pyrimidin-7(8 H)-one,
tosylatc in a suitablc solvent, and warming if nccessary to give a solution;

b) cooling the solution of step (a), optionally in an ice bath or optionally seeding
the solution with crystalline 8-(2,6-difluorophenyl)-4-(4-fluoro-2-methylphenyl)-2-{[2-
hydroxy-1-(hydroxymethyl)ethyllamino}pyrido[2,3-d]pyrimidin-7(8 H)-one tosylate form
4 to yield crystalline form 4.

112.  The process according to claim 111 wherein the solvent is TBME: industrial
methylated spirit MS), TMBE:IPA, n-propanol, butanol, or isopropanol, and TBME, or

a mixture thereof.

113.  The process according to claim 112 wherein the solvent is TMBE:IPA in a 9:1

ratio, or is n-propanol.

114. The process according to claims 111 to 113 wherein the cooling rate for large

scale manufacture is about or up to 1°C/min.

115. A process for the preparation of polymorphic form, Form 4 according to claims
100 to 104 comprising suspending the tosylate in a suitablc solvent which is tert-
butylmethylether (TBME), TBME: industrial methylated spirit (IMS), TMBE:IPA,
toluene, butanol, propanol, or isopropanol, or mixtures thereof, and then cooling for

formation of Form 4.

116. The process according to Claim 115 wherein the solvent is n-propanol.
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117. The compound 8-(2,6-difluorophenyl)-4-(4-fluoro-2-methylphenyl)-2-{[2-
hydroxy-1-(hydroxymethyl)ethyl]amino} pyrido[2,3-d]pyrimidin-7(8 H)-one, tosylate in

amorphous form.

118. A pharmaceutical composition comprising the amorphous compound according to

Claim 117 and a pharmaceutically acceptable carrier or diluent.
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