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WD 2007/ 059500PCT/ US2006/ 060898
NOVEL PROCESS AND FORMULATI ONS FI ELD OF THE | NVENTI ON 5
The present invention relates to a novel process,

WBQM'IBS')SB(W mul ati ons, pol ynorphic forns, and Pt(qg% 006/060898

sUst ai ned-r el ease tabl et conposi tion for oral Ivery
of pyrido[2,3-d]pyrimdin7-one derivatives, exenplified
by a water soluble salt of 8-(2,6-dif|uorophenyl)-4-(4-
fl uor o- 2- et hyl phenyO- 2- {[ 2- hydr oxy- 1- (hydr oxynet hyl ) -e
t hyl ] am no} pyrido[ 2,3- d]pyrimdin-7(81)-onc. 10
BACKGROUND OF MW HINVRINOESN ARDyr@RMTeA Plosygraceut i cal
agents, including drugs and prodrugs, have been

fornul ated as orally deliverable dosage forns providing
HESDeOFerE aNsaseTionher wi se known as sl ow 15 rel ease,
extended rel ease or nodified rel ease) of such agents
over a period of tinme effective to pernit once daily

T BrddbsitifiadntiOn reldied\R d ndv@DNYOcEY SthBIR ok bA5AR! helynBephic forms,

ch dosage f nvol ves, a nprisin
ézl&%%?iﬁﬁ‘ - rﬁ{?f PW@SW"PE& %fef 46@@6@@@@1‘13@& 3-d]pyrimidin-
7d¢r&ﬂﬁﬁ$ﬂﬁreb loremplified/ By agatr bd»l&b[e%hl@ a5 842 BuRfluctopiRhy DA -(4-

st GRS D LROR Y IS Cem B 0 Gpsige ol s

d®imEd207@Bpat.Si Ng such a matrix systemare
conveniently prepared as conpressed tablets, described

herein as "matri x tablets". Drugs and prodrugs having
BACKGROUND OF FHEUNVENYION wat er, present chal |l enges
to the fornmulator wishing to provide a

sust ai ned-rel ease dosage form The conpound 8-(2,6- 25

Mikirfyl auﬁvopﬂmmy&uﬁeﬂégéﬁt&onﬂuangﬂfdgy lapdh prodib)gs Zhahle Dedry fbimlated
o BT B TR i PR g Stint relpageyotharyisg fmown as slow

mln:-tslekmdtmdedl méasb of motlified trefeast) off supl3 Bgdeit e a mseﬂocadsﬁﬁ:ne
eﬂ?‘e 8 %el}nét 145311 ggx%mlﬁ%ng? oi W, mq%grsﬁ foaﬁ%pulaﬁng such

hes
dé.mge lfmmtﬂ 1mlmumxmﬁﬁfpﬂmg kIFdephilictodymeatwinsneh the active

E&R ?lb% g&g‘?e#g{ﬂg Fga%{ 1(3 ?%Qa%gd ﬂxéeg%“f%%'faﬁ ) ggm\}c\ﬁlﬂ 1 Q q’g‘lsj mtcstm al

f@ptsmomd@sglahmomroslhe ofjthe meatut. Heatainddarc]dape daslags forms

TP LA e SRR

eesgipe herpioras | 'matriy tabletsi'el ease
8 (2 6- dlfluorophenyl) 4-(4-fluoro-2-
rnethylphenyl) 2-{[ 2- hydr oxy- 1- aﬁgdroxynethypeth ljamn
Daygandpdrugs l@éfpt;&qemﬁlums $9lubiligy inasiten, prasentsheallcages tp the
fd»rﬁmqia%&%%ﬁig% provite m&.{aﬁﬁa—raemdoﬂge o U*rﬁff P&nﬁﬂﬁsﬁ 8-(2,6-

i nproved if "a once-daily reginen were possi

dosnrgny! Wﬁéﬁlq%?ﬁmbﬂpb@yg %&Be‘&dm#yyl-ﬂ?)@ﬁ'eﬁyﬂl‘?ﬁhﬁ)-
B a0} By rEddIDB L AN AN RINRAG B lore i ¥ pPitih&ttiShibitor uscful in

treatment of p38 kinase mediated diseases. A genus covering this compound, uses and

methods of synthesis may be found in Intemational 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 (T), whose entire disclosure is incorporated by reference herein.
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Anmongst the many patents and applications covering
erodable matrix tablets are U S. Pat. No. 6,197, 339
di scl osi ng a sustai ned-rel ease tabl et conprising a

tically active agent,

W o 5 (met byl am no) - 44+ i dazof £EHSFgasS
lin-2(- 111)-one (Z2)-2- 10 butenedioate (1:1)
(sumanirole maleate) in a matri x conpri sing
hydr oxypr opyl net hyl cel | ul ose (HPMC) and starch.

Starches di sclosed to be suitable therein include

ARGRGRladY 'deﬁ?Qegﬁ‘Eaf ﬁ)hlmHgdngOré(eggegiF g?@ dﬂi@%ﬁéﬁﬁ -4- (4 fgloro—Z—

sust ai ned _rel ease fornul ati ons o

mgthyiohaed i {é?awf&roabéébr%nén@rbﬂwbrlﬂamn@}m'rlégn, —d]pynnudm~
7(8 A9 oHsl 'td‘ﬂ)gatﬁﬁtc[lfréﬂﬁﬁ|d@$éoﬁrﬁéd¥“$1§tp§geﬁ%5 u!.rP M;rou?cis%é’\ﬁlul:h

as other nodified rel ease fornmul ati ons. an obj ect
improyedd! p PRRECHAY TRENE MR DORSIDIS dﬁ@ﬂ@%dq@b'dvgl@@navould be

st et ter-sol ubl e
S e i AR Eak B Pharcl SHOE LIy i

rnet hyl phenyl) - 2- 0- hydr oxy- 1- (hydr oxynet hy1) et hyl I am no
Ahﬂaﬁgst d{&ﬁaﬁrﬁht@ﬂéﬂﬁla@ ﬂZ&ﬁﬁ;Eo»%%{g%HﬁEbk%lM L@aE.J EQJ’§ Pat.

is also an o

e- Qg? ? adm nistration
1 éﬁ%" ?%Qﬁ@ﬁleédelswuet mpnsmrmbémwnum!m agtive
ag@ﬁt KIQ)#S (00,507 %ﬁﬁlﬁ&éﬁ%ﬂﬁ%éﬂeﬁggéﬂ&'ﬁﬁ@ 1H)-onc (2)-2-

bq@ﬁwamf | io - p 5 rv.]:34:::1|'za)1c3ate)(uﬁ afrrllaEJu?Jrc (c):ompnsmg
hy{d&o’&:ybbt&iiyﬁjiéth}llcélhﬂﬂk QP VRS Y Wi Rkl | dtaidhidi RYdsed & b%ntdble

?%810' E S for conmmerci al devel opnent.
60898 SUMMARY OF THE | NVENTI ON

One enbodlnent of the invention provides for a

UR ARG P S oot uiaRs QoRBaRis Pr 2 of

fﬁrrﬁﬂ:ﬁﬁﬁﬂllﬁzlah&pflfwmdﬁfﬂ:}udc thbreof, including matrix tablets formulated with

AR R bttt o 12

d]pyr|n1d|n 7(8FD one, in particular the tosylate salt.
of, .t he..i nyent.i on yjdes for a
T A8 BBk T Hoo B MBReT IRred PV e aisiapipye tble
cod@loslhen abi eatendofubledait of 842 6-difid6pheRgNI-{4sililgo 2~

- SQl - (2, 6- . . .
R e B SRR o B Bty e prsidot2 Ay Bpidin-
7(8&)-0ne that is suitable for once-daily oral administration.
(hydr oxymet hyl) et hyl ] am no} pyri dop, 3-4pyrim di n-7(8H) -0
ne. In one enbodi nent the water soluble salt is the
It saboplantobjestibfthe presemt dnvivetioretvgudiide fir itnpsoved binsthesis of key

RFRMAESin R !
lnmhenladn1n?ng?¥% oncéﬂ%gﬁf§ykf@mﬁh%ﬁﬁe¥hQd@éﬁ%ﬁ%ﬁt of
metkdpheny Bra-{ Brividsoxy- bifwdresomettivd mthytlenires pyridoi 2 3 rdlpyfiraidin-
7(8HD)-6, SitblYrofleb el ievdigdhddied rel ease tabl et
conpri sing
8- (2, 6-difluorophenyl)-4-(4-fluoro2-nethyl phenyl)- 2-
112- hydr oxy- 1- (hydr oxynet hyl ) - et hyli am no} pyri do[ 2, 34] p
yrim di n7(814) - one 4-nmet hyl benzenesul fonate (tosyl ate
salt). 20 Another enbodinent of the invention is a
formul ation of a water soluble salt of 842, 6-
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di f 1 uor ophenyl) - 4- (4-f1l uoro- 2- net hyl pheny1l) - 2-

([ 2- hydr oxy- 1- (hydr oxynet hyl ) -

et hyl ] am no} pyri do[ 2, 3-dbyrim din-7(8H)-one in a
WoHoPARbdh C matrix tablet. I n one enbodi nment ﬂ; YR Glsos9s
soluble salt is the tosylate salt. 25 It is also an
object of the invention to provide a nodified rel ease
conmposition conprising a water soluble salt of

8- (2, 6-di f luor ophenyl) - 4- (4-fl uoro- 2- net hyl pheny1l) - 2-
([2-

ISUvVIMRARY- ORYHRINVENWION et hyl ] ai ni no} pyrido[ 2, 3-4prim
i di n-7(8H)-one, having sufficient hardness to wthstand
a high-speed tableting operation, in particular to

IRt Bibodirhsit @Btﬂéﬁﬁx&dﬁﬁoﬁﬁﬁv&d’é@&'érq{br@fmé’ceﬁﬁéﬁl lcBRpb A& inlal form of
30 Anot her enbodiment of the present

A et TR s SPBIP B -SSR B o5 2, Gdiuorophenyi)--

4 ffluo - D RAREIN t Ly sy 2K ai%a}@ -
S -1 H dJ} ﬁeg?%%é[?%&f am no}pyr| do[ Xayrl mi |n0?23
él %PH’&&%B s conprising 3 WO

2007/ 059500PCT/ US2006/ 060898 the tosyl ate salt and a
di_l uent, and the

OB tofithent B 4Rieailn Pror s Bre Rheematcemtionl coshemtiTA & form of
eh otllyaRsiecrabla in® difdl reicest @y cPbindrisidpsRaREbdMbiE ¥a196f 8-(2 6-
B g R e S hvort (G hesent
g};nymmmmﬁ)@yﬂ]aeuﬁn:}whdm13ydypy@xmmnﬁgﬁosoneF Qh BBe dmbdtithent the
FAS spluglersplt st B iris el dmapqthgembodimgni fregalpyprpvides for day-

Torpthlerepautit-effect in a mammal when administered once daily.

(hydr oxymet hyDet hyl j ami nol pyri do[ 2, 3-d] pyri m di n-7(81i)
-one, tosylate, pharmaceutical conpositions conprising
Hﬂ@ﬂ@r pobydimeptufthd mvemionak @ pharaiaceutica Dedmpvaitioain @ form of an

bl
By e Ber M ERiodTeMa S QBB RO ER Pt foro-
ﬂ@@ylphew-t{f%wmw-Sﬁh}tdﬂh@ﬂﬁldth)d}iéﬁhyga?jn@ﬁtm{dd[zzwmm—
clLnase actli vi or
TEPTE SO R R Rl Re activicy

I nes produ he activity of the
p38 ki nase. Anot her enbodi rrent of the present
AR b tﬂ#lgl\}\fdﬁlzﬂ%¥${mln% & EREALE DR W SR bk s-2,6-

difluorophenyl)-4-(4- ﬂuoro—Z-methylphenyl) 2~ {[2-hydroxy-1-(hydroxymethyl)-
ethyljamino }pyrido[2,3-d]pyrimidin-7(84)-one in a hydrophilic matrix tablet. In one
embodiment the water soluble salt is the tosylate salt.

It is also an object of the invention to provide a modified release composition comprising
a watcr solublc salt of 8-(2,6-difluorophenyl)-4-(4-fluoro-2-methylphenyl)-2- {[2-
hydroxy-1-(hydroxymethyl)-ethyllamino } pyrido[2,3-dJpyrimidin-7(8 H)-one, having
sufficient hardness to withstand a high-speed tableting operation, in particular to resist

erasion 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-methylpheny)-2- { [2-hydroxy-1-(hydroxymethyl)-

ethyl]amino}pyrido[2,3-d]pyrimidin-7(8 H)-one; pharmaceutical compositions comprising
3
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Rl is independently selected from hydrogen,
C(Z) N(R10,) (CR1012. 20) vRb, C(Z)0(CRLOR20)vrtb,
N( R10' ) C( 2) ( CR1OR20) ab,

Z) N(RLOO( CR1OR20) vi I b, or N(Ri
W%% OR20) vRb; is independently sel ect edeU%mOG/%?wsgs
occurrence from hydrogen, hal ogen, Cl-4 allcyl,
hal osubstituted-Cl -4 al kyl, cyano, nitro, (CRI
OR20) v' NRdRd', (CRI OR20)v' C(0)R12, SR5, S(0)R5,
S(0) 2R5, or (CRI OR20)Vv' OR13; R3 is independently
Stﬁé &ﬁ?ﬁ@ sk aﬁ&‘& gh%l:‘&fﬁ%gﬁyeaécéﬂ%l@é%ﬁg SPdﬂJE-,"f\{ QH&the use of the
, 5hal osubst’ tut ed Cl1-4al kyl
zgmat@ s@B@e ﬁ@we@sgs)eesb%m derasmiatrmpdiated 1@623(3 kinase activity or
[ t Bit) 6F 3B &enaks,0m hydr ogen
o@&gﬁ{@gﬁg%&@@ﬁ@%&gr@%ﬁ% gggt herpg{?\/l t hfst he nitrogen
to V\,hl ch they are attached forma heterocyclic ring of

598%' tional %e%t OME ?’FEQEMGEV&B% %3‘11& XOVQ-@ BBM@@Fomq Forms 1

het er oat Om sel ected from N

ith &érfe%r@éﬂlﬂyor@ah@aﬂ)eﬁ(%ﬂu@a&wms’é@'mhﬁeﬂ%@ L2 dariony-1-
U8Rt et ok pydogh Pl S ain FRIHRLIL B L pharmsceutica

. exc ng the noieties SR5 being SN
semﬂsowrs g hesspokyueprpbic fermsgalansg pr Wa%ﬂamn opgxtures

I tﬂa-eap BELES bﬁa\énﬁséuﬁe maﬂao%bptme RarPEE &Y HiRREE ahd M¥usc of theso
hydrogen, or Cl-4 al R12 is .indep endent Icﬁssel ect ed

aaol:ea@nmeéemsf%fﬁe%mﬂa%% Errdtrating emfh%?w 138 gpte mediated

W@&ﬁ&%&d@yd}nﬁd&&ab@%ﬁh& WducoBy thdde¥aYbE the p38
-7cycl oal kyl, C3-7cycl oal klelqj}r alﬁiyl Y Vb thep

dguasgyc| oal kenyl, C5_7cycl oalkeny1Cl- 4al kyI , aryl,
arlel 4 al kyI het er oaryl , heteroary1C1-4 al kyl ,

eterocycly heterocycly1C14 a | .noiety, a

e a pbairiest of fie SEe STk ENARELE S e TRRoh SRRt AL T pgpla D
hfiowatbeRal | y substituted; 15R13 is independently

sel ected at each occurrencgi from hydrogen, Cl-4 alkyl,

hal o- substituted Cl-4 al kyl® 4 aj kenyl, C2-4

al kynyl, C3-7 cycloal kyl, C3 ot kyl Cl 4 al kyl,

C5-7 eyel oaLkenyl, C5- 7cyc| oalfkenyl Cl1-4 al kyl, aryI

aryl G _4 al kyl, het er'8f groaryl G 4 al kyl

het erocyclyl, or a het ergcy -4 al kyl noiety, and

S(O)m-Rg
w3
wherein

R1 is independently selected from hydrogen, C(Z)N(R10°)CR10R20)vRb,
C(Z)O(CR10R20)vRb, N(R107)C(Z)(CR10R20)vRb,
NR107)CEN(R10°XCR10R20vR b, or N(R10"YOC(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'NR4Rd°, (CR10R20)v’C(O)R12,
SR5, S(O)R5, S(O)2R5, or (CR19R20)v'OR13;

an

R3 is independently selected at each occurrence from hydrogen, halogen, C1-4alkyl, or
halosubstituted C1-4alkyl;
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wherei n each of these noieties, excluding hydrogen, nay
be optionally substituted; 20 Rd and Rd, are each
i ndependent|ly sel ected at each occurrence from
G 4 alkyl, C3_6cycloal kyl, C3_6cy,
w@fﬁ?ﬁ%gﬂﬁoi ety, and vvher ein each of these m&e’?ﬁgzﬁ%mggs
excl udi ng hydrogen, may be optionally substituted; or
Rd and Rd, together with the nitrogen which they
are attached forman optionally substituted
heterocyclic ring of 5 to 6 nmenbers, which ring
RPLAORY bi¥ aonak 1 A0S
f?om Zglci)xy en, Ilg&dm ﬁé%&eldqggéﬁhgﬁ %ﬂﬁgen %}ﬁ%&q}rq"‘
aIR%Wl0@34aid@MqugﬂkywwﬂﬂBcnﬂmgymknwmkyHm@ﬂudﬁﬁ&méqmmmna
ar 1C1-10ali cYl, eteroaryl heteroaryl C1_10
ﬁem% gl o, m ?féat%ﬁue%gm gnicopally contaigs gy pdditional

I’TDIheKejgbatdﬁhsélébtd:’ﬂ)ﬂ'r&hI}ﬂSg excl udi ng hydrogen, may all be
optlonally substituted; Rg is Cl1-10 al kyl, or aryl; 30
RS isdndensndeatlyiseleetgd pt 998l PeRY gD GRefere hyfiropen,d¢1-2 alkylWG2-4 alkenyl,

R TR B SO o

vakoaHodnd B(OFR 5 Beigg SGH;V is 0 or an integer having a
value of 1 or 2; v' is independently sel ected at

B;Saélm Be'cr mdepeadentbrseBected aanathmageﬂnch fenmigydzogea) oreCpi alkyl;

i abdeopdishly WRGRPAEN ochubSaciainer BBt L g%""e?ﬁ:‘ﬁ
OC gubistifme 114 A1) ﬂé-@ﬂﬁéhy@ rcﬂ dnghiy bz RN |

| ndependentlly sel ected at each occurréence from hydrogen

or C@n%lpm C1ahelicik Csmdehlkeml @S-7¢cyrdoatkeay Hiy-4alkyl, aryl,

UL O L RLAREES i TREL00 Ryco IR Ol

(| ¥fkyRmoicty, and whercin cach of these moictics, cxcluding hydrogen, may be
optionally substituted;

R13 is independently selected at each occurrence from hydrogen, C]-4 alkyl, halo-
substituted C]-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, heteroarylC] .4 alkyl, heterocyclyl, or a heterocyclylC]-4 alkyl moiety, and
wherein each of these moieties, excluding hydrogen, may be optionally substituted;

R4 and Ry’ are each independently selected at each occurrence from hydrogen, C1.4 alkyl,
C3_ecycloalkyl, C3_geycloalkyl Cq._4alkyl moiety, and wherein each of these moieties,
excluding hydrogen, may be optionally substituted; or Rd and Ry’ 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_g alkyl, C3_7 cycloalkyl, C3_7 cycloalkyl Cq_1q alkyl, aryl,
arylC1.1galkyl, heteroaryl, heteroarylC1_ ¢ alkyl, heterocyclic, or heterocyclylC1_10
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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(Rips S(O)rn-Rg 15 wherein R, Rit, R3, s andt are as
descri bed above for Formula (I1), mis O, 1 or 2 and Kg
is a Cl-10 alkyl or aryl, with a condensation agent

rom ntl dnuns acid or mal oni ¢ aci d,
g&g@ﬁﬁcgsglvent and wth a base to yield a co ﬁ%@%ﬂ%“%ﬁms
Formula (I1). Anot her aspect of the invention is the
novel decarboxyl ation of a conpound of Formula 20 (I1)
with a thioacid, or a salt of a thioacid, to yield a
compound of Formula OM as shown below. WO

2@@%%2&0%@&9%&9%@6@%%4 wherein R is

i ndependent |y Sel ected from hydrogen,

d(lzywemaa? 511“@3 prR2lyF 9Rb, 2, 820 ( CR1LOR20) VRb,

1109C (2)N
(RlO(CRlO:\’§O)V %)a\gr%ﬁoﬂ}lf%rb)’o Z)Ec?mORzowa R, is

i hide Feseradently ss Géﬁ'@taé 82CA OCERERLCR P enaintegehhaving a value of 1 or
hydpogen, hal ogen, Cl1-4 al kyl, hal osubstituted-Cl-4

al kyl . cyano, nitro, (CRLOR20)v' NRARd'

(Ertiedensidentlysyirated fropmonygempranlius 0) 2R5, or

(R 4228 oVar® B pendently Bedisi &t@gmﬁiﬁgﬁée\ﬁ(ﬁﬁ b &ﬁ)?g] &IC1_4 alkyl;
each occurrence from hydrogen, hal ogen, G - 4a
10hahdsubsti nt ed Cl4dal kyl; R4 and R14 are each

ISP RERHER NS LRt Akn BRGRAEE HEL AGRde BPLIYAIGOE

nitrogen to which they are attached forn1a het er ocyclic

which r tional | tains
oo BF B ShoniBihiop e P! RpGiesslof TRl s Sommpound
i affopenid ) by cpdizeiidreol ssdongmahd of Eorudn(d®)f r om
hydrogen, ClI A al kyl, C24 aIkenyI C24 al kynyl or
NR4R14, excl udi ng the noi SR 5 bei ng SNR4R14,
S(0) 2R5 bei ng SO2H and S(( HBidhg SOH;

o]

(IV)

wherein R], R14, R3, s and t are as described above for Formula (IT), mis 0, 1 or 2 and Rg
is a C].-10 alkyl or aryl, with a condensation 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
(IF) with a thioacid, or a salt of a thioacid, to yield a compound of Formula (IIT}, as shown

below:



RO and R9, are independently selected at each
occurrence from hydrogen, or G _4 alkyl; Rl2 is
i ndependent|ly sel ected at each occurrence from
hydr ogen, Cl1-4 al kyl, hal o- 20substitutedCl4 al kyl, C24
I C24 allcYnYl, C3-7cycl oal kyl
w%éhg?a%h%alkylo 4 aIkyI Co- 7cyc|oalIcenyFCTﬂmﬂmwmm&m
C5- 7cycl oal keny1Cl4al kyl, aryl, arylCl-4 al kyl,
het eroaryl, heteroarylCG A aIkyI, het erocyclyl, or a
heterocycly1C1-4 al kyl noiety, and wherein each of
these noieties, excluding hydrogen, may be optionally
substituted; WO 2007/058500PCT/U82006/060898 R13 is
|ndependently sel ected at'pa®y occurrence from
hydrogen, C14 al kyl, hal o-§ (Ruled c1-4 alkyl, C2_4
al kenyl, C24 aIkynyI, C3-7 cloallcyl, C3- 7cyc|oal|cy|
Cl-4 alkyl, C5-7 cycl oalk N C5-7cyc|oa||ceny| Cl-4
al kyl, aryl, arylCl-4 g eteroaryl, heteroarylCl4
al kyl , heterocyclyl, o6~g"T @jeky 1CL- 4 al kyl
noi ety, and 5wherein each of these noieties, excluding
hydrogen, may be o mgggfgﬁ substituted; Rd and Rd, are
each i ndependently s at each occurrence from
hydrogen, Cl_4 al kyl, C3_6cycl oal kyl, @Echycloalkyl
wakredal | cyl noi ety, and wherein each of these noieties,

Rt PR AR iR PRPRE o CRUBa R W R PR a e o

t d het I
o cosdecki guman, e et CRiEigishes e oorc

ring o I'ng optionally

cM(@M(&W@d@rl@%@zoﬁﬁmmMﬁm’é@%@(@ﬂl oRzoR By gen,
al kyl, C3 7

iyt iapRiientizseisciRs aceal mEilce fommhuBacd hpjos C1.4 alky, balo-
ar s‘ﬁl'@i‘tutkﬁai K ikyh & @opitay, (CloRIFiNPNELRY: BRA DI COIR12;
het erocyclic, or heterocyclylCl-10 al kyl noiety, which
noPB:i éﬂi%£%OMHkhgrﬂ9HM§§@¥r0#&9 al | be optionally
[ ﬁtp 2%‘5#%2@‘? née%?ge\# al'ue S#QT% f?upﬁycﬁsélén’ hm)%é]@ ell"{alk% o
hahalosgbstitwtal 0 glkyl;, 2, 3 or 4, and t is an integer

haV| a val f 1 , or. 4.
and R] 4 are eac emc?ependen&y sé)iected at each occurrence from hydrogen or C_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 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)7R5 being
SO5H and S(O)R5 being SOH;

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

R 17 is independently selected at cach 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_7cycloalkenylCi_galkyl, 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;
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v is O or an integer having a value of 1 or 2; 20 v' is
i ndependently sel ected at each occurrence fromO or an
integer having a value of 1 or 2; Z is independently
ansgs ohrom oxygen or sulfur; R10 and R20 ag IUS 006,060898
pen ently selected at each occurrence from
or C _4 alkyl; and 25R o, is independently selected at
each occurrence from hydrogen or Cl-4allcyl. Another
aspect of the present invention is a novel one pot, in
situ synthesis to make a conmpound of Formula (lI11) as
drR$Efs @@ﬂaeﬁmeywe&wd 8tyeakh &durRAceOford hgremge;u ch _Qhikyl, halo-
Formul a (I as described herein with condensat i on

ag e FEbsEBtetS b AliRtnk 2rd 12dfcnis Caed @kmyle@-mwnal&yh&sdzcycloaﬂwl

c onp%gu%éﬁglpbé %}/&m{eﬂ? ?:Siv%y Elﬁaﬁemiel-l 91k¥i gll'yq fy1C1-4 alkyl,

200 heebRADAHMILMFRONH ARGN AR rS cHE SE b Ihb&fbcb&l&ml fl4 aHd?ﬂmolet'y and
t hen decar boxyl ati ng.a conpound of Fornmul a

(H . wi a
t hi 3%eren EReR i Af thess moichies, gxsluding by dl‘é’g%|raagcb?d§7tlonally substituted;

dRf bR} V&e chch il eﬂdéhﬂ%%ﬂlé@t@ﬂﬁt &ch be&uREhnde frbin! Bydrozen, C i,
BRI EF DESCRI PTI ON OF THE DRAW NGS Fi gure | a provi des]n 1-4 alky

f or Cai-aeyslopikyb & 3pscyeioplkyl 61-4@1#@1 mgictyl land hbaesiéackef thebemoieties,

1, Az 1§d ﬁﬁrrc‘)g? A Pnad S(ﬁi’mnn g? te : eﬁzﬂ:{(g% eceg:[glqumth the

acquilr e
Ch ahit&fgelf Mﬂoh) the)iLﬂe Ettgmee forkn m @ﬁodmy &m@uﬁtdal &s&bdﬁ:h@ fing of 5

prof| ornu aaneS
acqf P &% {5 ﬁ S B'%F;? a“t"f“%’é‘“ P%FP‘E}SS"W"“ from
theoﬂﬁﬁmhuﬁﬂkbekﬁhapter <711>). Flgure 2 prOV|des for
égeﬁgissolutlon a@g&iles for the formul ati ons of

B ifvdwesn. 1-49 Gi3re ayqs%%ﬂﬁbg ¢ha paleriky! Gpaardolands
USP,, ﬁakfl ¢r.e 3 S
gr ap hézrkg?rl obg:§ es a H]o?l%ﬁ ‘g&%ﬁﬁh%r th%?YCIYICI 10
t he aﬂ:@t fmic@t, iwetiikch MbickyR iRdleding hi@ogon, Th alllBERPidhAly substituted;

qgg f nPIatlgn is a 7.5nmg dose. Figure 4

d&%? $0 #6Y Ch&Y4i ssol ution profiles for the
fRLNDbAL AREePha 85011026, 20 acquired using the

basket apparatus of the USP (U’SPI chapter <711>).
8 18 an integer having a value of 1, 2 3or4;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;

R10 and Rpq are independently selected at each occurrence from hydrogen or Cq_4 alkyl;
and

R0’ is independently selected at each occurrence from hydrogen or C1.4alkyl.

Amnother aspect of the present invention is a novel one pot, in situ synthesis to make a
compound of Formula (II) 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 (i)
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Figure 5 provides XRPD data for polynorphic Form 1 of
the 4-nethyl - benzenesul phonate (tosylate) salt of
8-(2,6-difluorophenyl)-4-(4-fl uoro-2-methylphenyO-

oxy- 1- (hydr oxynet hypet hyl ] am no} pyrgd y
‘%?%Pﬁgﬁﬁa% 7(8H)-one. 25 Figure 6 provides X&Eﬁﬂ%ﬁgﬁmﬁk%
for polynorphic Form 2 of thc
4- et hyl - benzencsul phonate (tosylate) salt of
8- (2, 6-difluorophenyl)-4-(4-fluoro-2-nethyl phenyl) - 2-({
2- hydr oxy- 1-
NSRBI LAY, angthaf deasibb ﬂ%ﬁp&%w‘ab{mh t‘nﬂrﬁ#hhmamd

30 Figure 7 provides dat a

%smf e, K atSﬁ'éOﬁa Hepagids dﬁé‘ﬁ%te‘f?e MLﬂﬁémow%g&F@p@;a ().
salt of

8-(2,6-difl uorophenyl)-4-(4-fluoro-2-rnethyl phenyl)-2-{
[ 2- hydr oxy- 1-

ﬁmﬂsmsemmmﬂmﬂ" THEORAWINGS, 3-d] pyri m di n-7(811)
- one. 007/ 059500PCT/ k)szooe/ ofgosgs Figure 8

B8 %Pe%m of dtsselption profilerod Hiei fermylations ofExepele 1, as 2 2.5 and

ds iBink YinrdeelnkatRas whlenaioiréd A5Ys ko) I
g‘%@% d<j1' uor opheny1) - 4- (4-1] itk ?ﬁgea%ﬁ’*g&g%?ﬁtheESPﬂjsp

(hydr oxymet hypet hyl ] am no} pyri do[ 23-d] pyri mi di n- 7(810-0

5 F| ur.e OVI des for._a D fferential Scanni ng
g1 Wes('gﬁs &viissplufam grglss thiory atipnspfixamples 2 to 4,

pequired esing the r&lﬁof:éﬁtﬁfg&ﬂzlm&ér appaafis B tHeAUSI (WSRINYY ChEFD <711>).
t hermogram of Form 2. 10 Figure 11 provides for a
Differential Scanning Calorinetry (DSC) thennogram of

Frgumf Bpmv}aegfurehelasth m@sﬁ@gorahﬂo%ﬁraﬁ%d (?Ex@ﬁ@[ﬁ% grts 4,
hoetr t her nmo m i gure
Vi dusmg%%ﬁéﬁpﬂaﬁ%‘g%&%@%&r%i with data
presented as 4000-700 etn 1 (top figure, Figure 13 (a))

7 1 o) Fi 3
Pl SOt bR o Rrcs s pfind iy b tor e
fqrmhlatiansaofpﬂmsaﬂﬁselctoaﬂs maﬂmmmeelm forfoulagioh is3L17.8mg dose.
Figure 14 (a)) and 2000-700cm 1 (bottom figure, Figure

14 (19).
Figure 4 provides for the dissolution profiles for the formulations of Examples 5 to 6,

acquired using the basket apparatus of the USP (USP I, chapter <711>).

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-d]pyrimidin-7(8 H)-one.

Figurc 6 provides XRPD data for polymorphic Form 2 of the 4-methyl-benzencsulphonate
(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.

Figure 7 provides XRPD data for polymorphic Form 3 of the 4-methyl-benzenesulphonate
(tosylate) salt of 8-(2,6-difluorophenyl)-4-(4-fiuoro-2-methylphenyl)-2- {[2-hydroxy-1-
(hydroxymethylethyl]amino } pyrido[2,3-d]pyrimidin-7(8 H)-one.
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Figure 15 provides for an FT-1R spectrum of Form 3,
Wi th data presented as 4000-700 cm 1l (top figure,
Figure 15 (a)) and 2000-700cm 1 (bottom figure, Figure

5 Figure 16 provides for an FT-1R _
18 2hPphosod WG SobRoRlaos

W th data presented as 4000-700 cm1

figure, Figure 16 (a)) and 2000-700cm 1 (bottom fi gure,
Figure 16 (b)). Figure 17 provides for a Differentia
Scanning Calorinmetry (DSC) thernogram of anorphous
material of the 4-nethyl-benzenesul phonate (tosyl ate)
Fadire @bra¥ided XRP3Hata for pol hic Form 4 of the 4~ .

%Lf uo?o henyl) - 4- ?4-?rlpl?o¥rg?r5-1r$etoﬁ?/1l p?}en?/?)-nﬁqt?)[l é’-‘"ﬁ@eé’?%‘ip"°“ate
_oiyle tpf ﬁr@tq-@ﬂyorophenyl)-dl-(4-ﬂu0ro—2 -methylphenyl)-2-{[2-hydroxy-1-
Eh AR D RN Ja Bt oA pi GBS LA Pt i G &R - ae:  usi ng

Per ki n Elnerﬂ¥%%rnéﬁp%%aﬁy%f§, dennnsé%gf#%g a peak of
63.89C, delta H= 3.070 J/gm area = 5.149 mL ; Onset

I X Y
S A DL ot o 1.

sust ai ned-rel ease pharmaceutical conposition in a forrn

[ 100pravides 2 laiDy i i I3
gud1 Dpravides &f@ﬂ:ﬁgﬂ dabhift cﬁmﬂéﬁ’e@%{? _tlhe_rxzmﬁg_gram of Form

ter-soluble salt of 8-(2,6-difluoro
{ uor o- 2- met hyl phenyl) - 2-
([ 2- hydr oxy- 1- (hydr oxynet hyl ) et hyl ] am no} pyri do[2,3- 5
gi rinidig-? 811)-one, dispersed in a matrix
kﬁ% IprRyides &H%ﬁ%ﬁepﬁ@ Ssansipe Calorigney (DSC ermogram of Form
pharmaceutical |y acceptabl e excipients. Suitable

wat er - sol ubl e pharmaceutically acceptable salts include
but are not limted to the tosylatc, the hydrochloride,

Fhardiisrotidesrod € Diffedntidl & cantlinh €hRrimel§ (DREY h?ehﬁongim of Form
an

ﬁéeferred 10 for use in the i Mmedi ate rfel eaSe (I
dified rel ease (MR) dosage forns as discl osed herein.
It will be understood that nmention of a water-sol uble

I f 8-.(2, 6-di h 1)-4-(4-
?1%.}%% %-ngﬁé%@f- B]Ih %s% > fup g% ﬁcg}aé b)&i_t‘tldata presented as 4000-700
erfitl fidp GigyrepFipute E2 (aY) dod 20003790t Qi@ mBRg kS, Figuro 13 (b))
d] pyri m di n-7(8H)-one herein enbraces nem El at es,
enanti oners, polynol phs, hydrates and sol vates thereof.

Rigeret ldgprbwdes, fohyd FIAR] spedteln pf\E’cdﬁcmlﬁﬂEﬂ: @gh&atl pRBchtdd ¥ 4000-700
PR AT BN IRES0Bp P00 Beom: e Hntn 1# >
qther salt forns. The|20 hydrobronidg ?ndrhgf t?2¥!?te
QR STHRIRs Pl BY I0 fnE MR rGh St e Pl 4455 700

T bter fighreyFigyreal So@))dind ROM0-300cm™ (bottom figure, Figure 15 (b)).

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

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-methyliphenyl)-2-{ [2-hydroxy- L -(hydroxymethyl)-
ethyl]amino }pyride[2,3-dJpyrimidin-7(8H)-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.

10
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et

di sorder for which a p38 |lcinase inhibitor is

i ndi cated, the nethod conprising orally adm nistering

to the subject a sustained-rel ease pharmaceutica
WS%F(B%&SW onin a formof a 25 tablet conpri Slld%§0061060898

water-sol ubl e salt of

8-(2, 6-di fl uorophenyl)-4-(4-fluoro-2-

nmet hyl phenyl) - 24[ 2- hydr oxy- 1- ( hydr oxynet hyDet hyl ] am no)

pyrido[2,3-d] pyrimdin7(811)-one dispersed in a matrix

conprising a hydrophilic polyner and additiona

dﬁﬁx fents. 30 The conpound

(Iﬂ%ﬁﬁ???ﬁ%bﬁﬁﬁ@ﬁé?ﬁﬁﬁ?k Ifﬁlro 2-net hyl phertyl)-2-{

TPQfﬁ Hy 89V n&aqded(werpmwmash phewtytitioal emimptticdch 2 f@ruidf an
oY1/ 431 GlrRs14 (a%i%)ﬁo@gﬁsm Q%&é& LsBubk %ff'lél(2f6o&1{1{1&%phenyl) 4-(4-

treatnment, Inc axl s ondi

opny
ﬂap@e%rm@thém{eeyla@d{[a %@My-lmmﬁm@yﬁeﬁwmmwowyndo [2.3-

S g Y

Barmaceutically acceptable excipients.
8 (2 6- dlfluorophenyl) 4- (4-f1 uoro-2-net hyl phenyl) - 2-{]
2 h{drox ﬁdroxynethypethyl am noi pyri dolL2, 3-d]
Waﬁeﬁsqlpblm gimeceytivglly agespieble slis inghide but arhgot limited to the
d@ﬁﬁkg et cBforidc, HRE hfcﬁ’?ﬁ{]{m(ﬁco bnd 1 s EI!EZ lIZlEttdsgla&:r is proferred

erapeufic treatnent’ o di sease
‘Hefﬁ%tﬁl the impediate raigpreeIR) mﬁulmdlﬁgd wheteeMB) desage frmg sed
dMogedars&hve or unregul ated cytokine production by such
mammal 's cell, such as but not limted to nonocytes
and/ or macrophages'. Suitable CSBP/ RK/ p38 Icinase

AR derdios @ A8 Sehtibh SEEwRRRE18bIE Galpbt £, Blcﬁﬁuoﬁ%h(eﬁg}l)-% -(4-
ndr one, traumatic arthritis, rub

10 s out
PR ity Phieyle- b Wé-ﬂw#@amp@waetammnpmndolz 3-
drppﬂuﬁmhm( ﬁmmwehibsace@ﬁb&ﬁaeé Rhhdtiotnerd] Polymorphs, hydrates
r|t| other arthritic condition, sépsis, septic
mghﬁ ﬂﬁ? xeni a, endot oxi ¢ shock, gram negative
sepS|s toxic shock syndr one, cerebral mal ari a,

AT EC M TR S —

sdlﬁﬂhntfsaindrs;abﬂitﬁt trns Sul ShHBEEalE lesS RabIBitkanttié BBRASaY forms. The
f]la tor bstru tlve ul nonar

SR B R B IR fnaf U Beve PRt tntitented Py ies.

sarcososi s, bone resorption disease, osteopor05|s

55 OO LT BB oo LS SRES Pl o

dibyrdessfor gnhaﬂltal i@ l(iMBG)hﬂswr gﬁemﬁycateﬁr thaaesliod], comprising orally

o e W B bbby o Sl P Bt Lo G a orm o

tahlst, commg a)wateaisdaluglue Shlt of m(hé{dlﬂxmroﬁ&nynﬂl (aenﬂmtrmzy

ratlve C
o oLy 8 By RS R AR IR A b rimicin
7@1@@@% d@qm mynix cdmabeng ] hyétqphdpamtmcrﬁ.hd héditiendl s
pﬁﬁéﬁaﬁﬁ&ﬂﬂ@kg?ﬂaﬂge ug ase, Huntington's disease,
arnyotrophic latera erosis, epilepsy, nmultiple
scler05|s macul ar degeneratlon tunor growth and

482 %Dcﬂhg&% . Pzg' L 8AfRorol 7 cﬂl?r&ﬁ@no*ly Qu{:ff ﬂydroxy‘-l—

neu nia, eczensy, ct “dermati

@gdﬁ@zmmﬁmYQ%ﬁHm}pmdp[%B d&apmgilm7f8ﬂ)mue|. wsylateliensghid for
th€ QRhHHREL, 'uielJdﬁ%&ﬁ%ﬁm@torf'a%oii&ﬁi}ﬁ gfﬁl’?‘seas@??&rﬂléﬂlt g8

stroke, ost reaction €] ect

kl%%taéiilﬁib’ wapatidsted by extokinss moéwdrbdahg/ adtiyityy roff émtp38 rkmase
mal i gnancy, cachexi a secondahy to aquired i nmune
defi ci ency syndrone
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(AIDS), malaria, |eprosy, infectious arthritis,

| ei shmani asis, Lyne di sease, spondylitis, and non

articular inflamatory conditions, for exanple,
{gb.ﬁ(}ﬁ%{]r upt ur ed/ prol apsed 30 intervert ebrachl%sszhoﬁmﬁosgs

syndrone, bursitis, tendonitis, tenosynovitis,

fibronyal gic syndrone and other i nfl ammatory conditions

associated with |iganentous sprain and regi ona

muscul oskel etal strain, pain, for exanple that

associated with inflammtion and/or WO

2007/ 059500PCT/ U52006/ 060898 trauma, thronbosis,

angi ogenesi s, and cancer including breast cancer, colon

Cehg sempopnshiy( %ﬁ'ﬁ’e@(’r@ﬁhepﬂbét(étﬂwr@aﬂ:u@hylpﬁ’@Bfl)-i‘rlﬁ[ﬂél)tdpﬂ»sr-l-

r{ﬁ&’cﬁ'o%&hﬁ%li%g&ﬂp@? 3u§ﬁ;¥#éml:lﬂl ’F(%Fﬁ L +g4 ﬁa%%éa%sbe used in

whi ch "have an at e I ogent ¢’ conpo

Ve memreeiuis of e mrdinrarant B theenripindacticior thesspedtiatiettinent of any
b QORAL BYa ﬁiﬂaﬂrﬁp Hihef mE GRSl | %xac%'ﬁ%d oﬁ‘%@&@d By excessive or

di seases whi ch have an excessive or 1ncr
preguiaidayikinegirodupsion basuthemammal'sieadl; Slgrmebht potdimited to
R tas hislordhiles ggerosis, and certain arthritic
conditions. 10 Pref rred di seases include rheunmatoid
arthritis, acute or chronic inflammatory di sease states

SAALIBESHPERKASBE m& RiciatcBafdch Q8 ut] %ggng)cyc SR%RL Rifdes

or |nflamrmatory bowel disease, | sease,

SYREPRe; 8Pt dpmatig artisitis, pubslle a%lam aaeimonitis, theumatoid arthritis,
WARAASE sFATlifis, o@t%lirﬁﬁﬁis t’g&xt;ﬁé’ﬂttﬁmscﬁﬂ ‘B'Eﬁe‘i: AR ébﬁaiti() , SEPSis,

pulnnnary di sease s , cystic fibrosis,
TRt 5peks %Fﬁ'“a*l@dﬂ@é’&s&?% BIRI peEBLiFe sasist toxieshomk yRdrome,

RERY el B atia nmmaghugfmahreﬁea érﬂﬂle%nogﬁﬁgoiﬁ{:reﬁé %dﬁ%%ﬁ@élosed head

di.sease in in _need thereof, preferably

i o Rl SrFB R OB e AV o BelgpRimimmetary

Gfsées&t d:}it&uaﬁﬁiﬂ‘ilctleé ulmonary disease, chronic heart failure, silicosis, pulmonary
2 i f uoro 4 4-f| uor o- 2- met hyl phenyl ) 2-

fi‘sz‘ OHEB&?‘ %Pﬁ%ﬂf’é‘t% rqssﬁ%Pﬁé}qaml@%{d@rgmnd renal

mrmldn ngﬂr(yﬁ&)ngemrc h&kt Euditivd, db@nary hrlefi ylpm gﬁﬁng ECABG)

2, 6-dif rophen 4-f | uor o- 2- neth hen
Enrr eﬁy w{}asgs g omeerozlep%ngs chron?c renal failure; dlabetesydmbctlc

(drindpaky, retubiy ldp @dnBiatibagrife R oktdehatiod; slio graft rej ectlon,

Tr in-7 syl.ate in thera
B S e tioe: R B Re pllarmiam e drmitable bowel syndrome,
TP d@eneremve disamse amndakclegevict dtios ] c&ﬂbh%icdet&ﬁ;pathy, Alzheimer’s

I . Th h
ERELETERLbEG 4B et it B RB A Fiog fgilens.

amltifie sxd¢rpsie,manala: d@euﬁaiaim turhorGirowth and metastasis, angiogenic

s it MBI INChiolial Sezome contast dermiasis. pgrision mpun,
eqquﬁamSn@lepglp rfoitis 2alBadic pyujiaitiotitiss ﬁs(y@H)atrmmsordaaﬁ)ahatr&m,

| di A
descr i pt i on ggggtrforquu}%? ngﬁ‘%ﬁg gﬁp%é":cfﬁ% %)crxmn%\fﬁﬁ’é‘a sccondary
todufrgtiomonmriieyaney0 9acheriz sgeondayl tpshaded]mrmr@ukﬁcmncy syndrome

), tﬁaﬁHh,tlgh'ny RREIRS %ﬁﬁﬁt&aieﬂhﬁﬁpﬁ%kL gaeaxg, spondylitis,
e ngt on s har I’THCGUtI cal Screnc
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 inflammation and/or

12
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e T

WD 2007/ 059500PCT/ US2006/ 060898 8- (Z6-di fl uoroph

enyl)-4-(4-fluoro -2 -rn ethyl ph enyl)-2- f[2-hydrox

y-1 - (hydroxymet hypet hyl] am no)pyrido [2,3 -d]

ﬁgﬁoﬁ‘?ﬂ%b fp 7(8H) -one, tosylate may conveni entlﬁy %52006/ 50898
ni stered by any of the routes conventlona.? use

for drug adm nistration, for instance, orally,

topically, parenterally or by inhalation. The tosyl ate

5 may be adm nistered in conventional dosage forns

prepared by conmbining it with standard pharmaceutica

Cllrh& HroMb6 8, Ghpid etk sBOMERL R IluBh O RAY B cer, Téaﬁ:m cancer, lung
conmpound nm _al so be administered in conventional

dEANSHEE PFOF UG HBIGFat i on with a known, second
therapeutlcally active conpound These procedures nmay

P ey o g bl oo Re dspiset ich have n

dﬁspllhﬁﬁndlé 86 @ni OddmponeMard viRus BBNIECH Y SfaHafifiRL TJCH s
%g€1and character of the pharnmaceutically acceptab
c

Hereinogriyiapd areulps depeneration Qther sheorindinmeses phich have an

a@icesstvel of ricRelisedprolifdritiod b foRsdulathrd atdmbBRr GRIVRHK ARM me{at}ﬁsm
rog f adn1$|strat|on and of her well -known vari abl es.

TPEs @8 © aplritic,eqnditons| e in the sense of

being conpatible with the other ingredients of the

fornoul gtion and. not_ del et us to the recipient

¢ Prefeats disgaseoiuge W%‘g@glﬂ iy, 8gutg pE elrpwis Anfinapastary dipease

taha?s oY laﬁttﬁ lﬁ?zllﬁmaﬁ)heted&idnyindﬁoah b¢ Qﬁdtﬂ@mﬁ% m&}n\m&ﬂy blowel
ef er ro t t out g of tota
SRy SR St S i RS bl ot rosplgaosis,

dzmkqpaﬂmpmﬁ e:hadmddssagewquﬂmrﬁ E@éiseQCl)P‘D) RN, c%llc fibrosis,
WE@K%M f tot§l body wei ght, preferably from about O.

ng to nﬁ”? rhe daily topical dosage 20 reginen W||
preferably be fromO0.1 ng to 50 ng, adm ni stered one to

My G B R 5 LB TOB D e

(ﬁl%smg/akgamahibmebd ther@ligefpmblydalyumdrd, whiidh coasi esmjnumstenng to

f sk
F N e L R TR e M
t%ﬁ&lkla{dwwal-(hmdﬂym}dﬂeﬂﬂi]ﬂmmﬁpﬁwd{he -d]@lytiedia T8 H)-one,

~of the condition being treated, the form route
site 25 of adm nistration, and the particul ar
patient being treated, and that such optimuns can be

deledeiioad seca @-@ﬂM@ﬂiph@:E},ﬁj 43(29NBIB B eothy u%l% ?@Té[fz-hgdmxy-l-

hereln neans havi ng. sol
I(Ea‘i’f”‘%ﬁ}ﬂ&'}l %hﬁ]afl&@? PTGy - iy é")—oevhlt@%ate in therapy, it will
thﬁ&lw Isefospaaieliifg.a phaghiteitidal Momﬁ@itﬁidln ABédance with standard

ubility in mat .at 30 20-25 C at an
ﬂ’z'y ‘ﬁ:%ﬁafvea s Etiontherefes. alseq ﬁ%‘r‘-“é to & DhFrRRageptical
Icnmpbhtlort engrishig abefBictide, inonadiit bmBunt! oF SLRE-&iRB6ropherd1)-4-(4-
SR 2l i
Mﬁmﬁﬂfﬂﬁl oo, Whhmﬁ@@ﬁm@ﬁ@i@aﬁbdpmbh@mﬁwo} thluent A

: 8%%%9% ?{1 ﬁ%gl%&§ d r OX %ﬁl%er\[)@ Lcl, ?oungcl)lz W(S 09/%&308%

- O n
20birshed 06 AMRESE/1 USRI A @ﬁ%@ﬁ:harmaceuhcal textbook includes Remington’s

Pharmaceutical Sciences.
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compound

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

[ 2- hydr oxy- 1-

WovAb-Resydget hypet hyl ] am no) pyri do[ 2, 3-cf | pyri "i&(?llfpézz&%'&%ws
-one, tosylate has been found to have a sol ubj yin

water of 0.7 nmg/m at pH 2.9. 5 The term"orally

del i verabl e" herein neans suitable for oral, including
peroral and intraoral (e.g., sublingual or buccal)

adm ni stration, but tablets of the present invention

.64 l ARGT agen, i.e.,
for swa"|'ﬂ|“i‘%“”'5[?§“3.%"m R BRI e 6 4
BT SR R AR A BRI 747D oy mey
heheétedts Wkdﬁﬁﬁlﬂﬁl‘edq;ya‘% 36f %ﬁe:%h§§ EJOIW i Gilaf u¥ed for drug

neggajlan nost refera human. tion
ABRGREton; FPfénSé%FéE? ¥ &Plvﬁbcmrantyallr oeby amah!gemt Thetosylate

sahEbd@inBinRtdral & ontditibaat
e‘ﬁ’ggl tions and di sorde ?ﬁﬂf&é?ageqlﬁ ch %ea&%g{é% E&‘ﬁﬂ“‘%% with standard

FrRaseptical capgisageqsding to gemieational pm{:dms tThe dogtpomdsmay also be
i adtedinigleredtih @bnveRahl | u@@. eeCod KNGO
belleved J;Eh sic ngto bg gﬁgﬁggﬁghto tre %ﬁ%ﬁ%ﬁwnwamnmny
W‘F@’%’é‘gn procefiutes mainvale mixing ehialetiog and compressing or
nﬁﬁbfvyﬂg’iﬁb h.tfgrédicﬁﬁﬁ E@Jﬁp aftSto ﬁ%sﬁ@@ﬁﬁﬁhaﬁ&g Uj; 53 Fc a%prcclatcd

freatment"” as used herein inc

term
%%%%RWB £ P“é%? f4bs Ppwaceytisebreeeptatile charager or dituent is
i diethted Bﬁ tﬁeh:endiihﬂﬁhaﬁtﬁx irfprédigti 8t WIRLERSs IR oMYA the route of

othg &q i@ 0 Wien .used herein the term
3%‘““ angg e{,W&E BYaErHaklen. (The paries(shmusy be \aproptable” in the
Lspmste of teingicsinp@ivle with@hd StBer i@EicRiefRlor ﬁié%nﬁul%&d‘ not deleterious

apahl e of oviding (directly or indirectly) the
Ve 1§ﬁﬁ8%or an active metabolite thereof to said

hunan As used her ei n, the term' sustalned rel ease" or

adu 25 hut .
A B A i RS0 el st s rimen
8vill proFerdbifyl hedromp Aoy D)1- té-abéutf3|0li@g/‘ﬁg 8f total bod weight, preferably from

'IF%{/{?(): 58121?33 %3m%p§{r1$ h gqga%?{tgf /:§ g]erer%x et Q’B]‘%Q 1 to0 abo%miﬂn mg/kg of

itotaldwd ymlg}m,\/}gefembbflfrhmwfoomﬂ} 5 og tb ﬂSﬁg{@m'lﬂ;E dally topical dosage

rel rts. wh
?J g?fn%? at | Iﬁ?ﬁr@g Qﬁo e 1 EYES %&? ,fgngqlgtre{’eg aqng to four, preferably two
er ﬁmm '@gﬁedaelb’d Tshs dhl\hembﬂladen dc'ﬁage regimac®illpreferffyibd @ about

t hout. . .

P 805 DindkdFer B0, i 30t 3o o B, SHEGM L in the ar
th#éthe&pg@ai Ateasty s Sppﬁmgmﬁmghud‘dabdmg@mf thdBsylate salt will be
%%%@?%?%?%ﬁ%%%%%%ﬁ%ﬁﬁ% cdkBR bing ktred e g, route and sie

trpidenadadh the parfigular patigng bcmg alowtad, b8 thay sadtooptinhmiéd can be

u&cﬁtﬂhbd:bpagﬁgmdﬁa[gc ﬁﬁc‘%r ably a rel ease of about 20
to 50% and nore SUIt about a 25 to 45%rel ease.

Bet ween 2 and 3 hours a release of about 35 to about

TEQ/OehﬁP'%ﬁ:@-sblﬁbfé“ hb&in%sﬁg h%@ b&{lﬁlﬁlﬁr @P@éea@t .fb%a% &5 69Kt over

ore

re pr e er a
B2 riDane0 Vilas S Thrmid sopsibiad, ciaebilin” Ao mbontontiiimin water a

st oy AR 5 e
OBB ﬂ‘gb&‘l“it Bnlcthe cassd saplbgetesnes hensingo 3olubility in waberpertams to
thelsila 36t RAhYREO biseFaith 4652 B %mlﬁar%heﬂﬁ?-%t g%do% ?Q}?%ﬂo)ol?henyl)-

t ted, wth
T304 s hmomiecliot g Ve (2854 oy 1000 e, The

Bet ween 2 and 4 hours a releaﬁp of
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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 hours, a release of about 65

00%is anticipated, preferably a 7 0
?Vg)lzgg@eé?mgnd nore preferably a 70 to 90% 15rgﬁ»(élgg§z§(/&0ws9s

Suitably, for a conposition corresponding to Exanple 4,
an in vivo rel ease between 1 and 3 hours of about 0 to
about 30%is anticipated, with preferably a rel ease of
5to 30% nore preferably a release of 10 to 25%

Bﬁﬁwﬁaﬁd 4-(@6111@1161'619!{@(194— t-ﬁ@&»ah 2?11‘71::@.2' Enﬁg%.tt g%.ggy/.o]_

r se | n Cl pat e WM rerera a (0] 0
@N&%@mﬂiﬁﬁethﬂﬂ h PENEIdRE. 3 oﬁéﬁ@%%ﬂ%b%é@ﬁn found
143 haoéiaacﬁum@rﬁ,waaerrcelo ngfat pm. 70 to about 100%is

anticipated, preferably 75 to 95%rel ease, and nore
preferably 75 to 90%rel ease. Suitably for a

CTHEREGh lérally 8SlVeRHRY m@fdwnie&n@amle eo&maﬁmma 3ae?ora1 and intra-
rel ease betwee hour s _ of abouf % i S

ek Eigp spRip: ?f?!’uﬁ?*& ﬂ%}sya%% bridaklgtsof th&‘ Rrsscsb%renhon are
nakaptefd bﬁﬁﬁh@bﬂby pérof#d h@lﬂ&ﬁst&ﬁoﬂ,q o ForWalloRel Y\ @eiicdly3blSor
qﬂ_u# %%ﬂ age .of abou 0 60% el ease 1s
& Ofﬁ’afffé'f‘é ﬁlb blgdluid, 5005 1 el ease, and
nore pr ef erably 30 to 45%rel ease. Between 12 and 16
hpyr s, rel.ease of t 60 to 100%.is anticj pated,
B e B8 5 o e ool R peRALiahy o Brafeyebly
Qﬁﬂﬁane |C&J&Gﬁwn§> anﬁﬂikE;(dra&lh ¥in ﬁé@lﬁbj Ect EONpIEIsh b lp%cular agent is bald herein
9 ng to e 6, an in vivo as
B35 SRR ety oo oS Rond o diiorisrp B Sthichighe poont as

pfeFﬁ ex;abds%»y ?gmea ag$ re%uIEtohOaLﬁlﬁl%ty gmg elsp ﬁxﬁ:ﬁﬁe&kﬁ?‘ c8nditions and
rel ease, o we an ours a rel eas
SRS o P bl G BB D G8 OB IS KB oA e agent.
rel ease is antici pated with preferably a 20 to 45%
ry " refer %to 45% r el ease. .
saraRke RSP E R B fete RedBeb i R Sul™f Bavist,
ictheawisec H}hateem "npamiem"aisluﬁecﬁﬂertm ﬂﬂ&ﬁerseheamnemmf ebmbléshed
pdé%&{r@?{&/ al c1 1nc ? (,)t%) . e(l glaf%(}s et TR néqgg%d pcpg{egi; %ﬂ}l'v:s otherwise.
nore than 90% As used here| n, the term"substanti ally

Pl sal t ..of
‘8*‘*{1%1 RO RS el R e 5 2130 by Uit on

plaptipnto the reclplent such a human is capable of providing (directly or

(M%agytgs BERET oAb R BRkboiie thBYS! skl Hlmb 813

) - one ers to a produ

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-
methylphenyl)-2- {[2-hydroxy-1-(hydroxymecthyl)cthyl]Jamino} pyrido[2,3-dlpyrimidin-
7(8H)-one after oral ingestion, over a 24 hour period in a mammal, preferably a human.
The releage starts when the formulation reaches the stomach 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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10 which is greater than about 90% pure. Preferably,
"substantially pure" refers to a product which is
greater than about 95% pure, nore preferably greater
97% pure, and nost preferabl e aboyt 9
%Q?Q@ﬁgﬁﬁ&s nmeans the product does not contai rfcgﬁ%{%{ggosgs
t han about 10% 5% 3% or 1% respectively of any other
compound, or inpurity or any other polynorphic form of
the tosylate salt than the one desired, e.g. Form1, 2,
3, or 4. 15 Administration of
%}éﬁ%g %fglig lcé"r%{ac%? tllnoenn%%l)eéédngiﬁ_gftlo Lé?cral%i}%_fg% By Lz’eg teerl]é/ajsl, béwden 1 and
Qihparsofiabedthippe byt [Sa% is @hiisipated [vdi3prefepably ardéase 6 848) 20 to
- [ A28 tigal l reof,
508w rofe AT o0 R, Sl bnd aBpGargense of
iabowgr3&do abdut 76% releesesis amticipdted with praferablgadid tp 7abswmidasy and
but w t.h sl Lol SE. 1N rum.£0on trations a 2
At sty G only SBan RV FERFERP a0 o
rabbutt100%aid wetidpated; raferablii 65)to Mth rebiase rod inabee preferably a 70 to
Q)Hg/fliefeiaegt m ni mum pl asma/ serum concentrations (Cm n)
£0 Salntai n ef fi cacy. A formul ation which achi eves an
area under the curve (AUC) equivalent to the 25
td ' Lant /] iat { %

SR oR R b S A Vol AL B P BRSE sl v A1 Bl bR 1 and
Schearsasf abGS) tormbawt 3554 isansbipeted, Wil prefiralily B relbaseofalgmrt 10 to

51259 I 2 i [ :
%g % %éd/ %1%9{%2{&1&19 kaNJeH §5't§ 58‘%%@%956. %e?%g&%&%d 4 ﬁo%\g a Féggdse of

| deqw va sustai ned release rmul ati on
labkags| 20 to eboud &5Yeis puticibaped, vgthipeirabltda 26 tg60% release, and more

AL 28 o 83ok DL 8B DL QRIVNE SlVoide LYol s o abons

thé points estimte an e assoclate
A8074 isl amteapa6d, prefemblyla 700 S6Hetcledsre, And mbed prefrieatily a 76 ke90%
Irﬂggste of 80-125% relative to the IR product with the
AUC remai ning within the 80-125% range conpared wth
the reference | R product. Suitably, the formnul ations

Sk LA il 0 038P O N
i3rhoasy af pboutr{to; abput 30 eisamtiginated, withpyeferably a release of 5 to 30%,
%Q&Zé&?&éﬁ%%@l&&é%%@(iﬁft%%? Bl CAW S QAR a rddHIEGF Hofit 25 to
rel ease tabl et dosage form of
@(Qgeg:agﬁ qspp,@qnggn@ ﬁygprgfe(ab_ly a 30 to 55% release, and more preferably 30 to
fsoupleRads. "B I MEL6 Houkd, 4 rB¥aHe OF Wbdut ZOXS BELY TBER P et
hyl ] am noThyr i do%ﬁz, 3- ggir I'mdin-7(8H) -one, tosylate is
erpapated nrferrblys ) 10 &SYomlsape. Bph Mo preFRRRE 75 ThD% release.
5di ssolution profile was neasured in a standard
di ssol uti on assay, for instance <724>Di ssolution Test,

1g f%"p“p%ﬂ%"l%‘,on(cBE‘FSPPP‘,img F%E{‘@FPIQ Pamip vivg relgpsepetween 1 and
Blrchrdbfabbut 016 309 3484 dbhud Pt befdrsbIR e iréledse @05 o 363 0mare

rotatjon speed of 75 rpm The profiles for a 2,5 and a
?ﬁﬁmlﬁli’é.y 415157287 Ofl0 1R Fo v BrivaeR 49 & housyarciqapq aftabepiet) o,p0%
frilgabe @s Amiciphttd] Rath pudFtrable 3 101 50951 dasd, Al alordprefdialy 30 to 45%

adm ni stered .i,n vi na ovide . an in vij . Area_Under

Erigese, Roreen Antpd a8 e vin Risos F i hioaab% s Spfidetss.

tpReferaklyds to @5hineleasy, aieh@asgrefehitlyd &1 90% odledsgst ance at

| east 80% preferably at |east 90%to 110% nore

preferably about 100% but not exceeding 125% of t hat

Shithhl@ f6:10d ¢RgfoRitidh RErekpoadiag @ ERanifle 6 arb Ml i) 8legdd Bet@éen 1 and
met

?iléiﬁg‘g?aiygl&;tLbotro%I‘%eg)g%ziéigétgi_\iiltﬁjgrgge}gﬂly are galtsg g?g ¥.(I) %6" %, MoTe

Podiedablych @iy sEs o 2090 VB diRBinDiRYE halel 2 rdedsl BY abdut U5 By 50%

7(811)-one, taken as a conventional (inmediate rel ease)
formul ati on, over the sane doéﬁge period, thereby
maxi m zi ng the absorption of a water soluble salt of
8-(2,6-difl uorophenyl)-4-(4-fluoro-2-

nmet hyl phenyl) - 2-{[ 2- hydr oxy- 1- (hydr oxynet hyl ) - et hyl ] am
no} pyrido[ 2, 3- Apyri m di n7(810-one from the sustai ned
rel ease fornulation. Suitably, the water soluble salt
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The pharmacokinetic profile for a dosage of the present
invention may be readily 25 determned froma single
dosage bioavailability study in human vol unt eers.
Pl asma concentrations of
‘?P%_@qz@épgé(;ugfophenyl) 4- (4-fluoro- 2- net hylpm‘acor)/[ils)zm%msosgs
(hydr oxymet hyl ) et hyl ] am no) pyri do[ 2, 3-d] pyri m di n- 7(81]
)-one, tosylate may then be readily determ ned in bl ood
sanpl es taken from patients according to procedures
wel | known and docunented in the art. Simlar
COKl ne C 0
ans :%nlﬁ S%egbwﬁfé%%g% gﬁl#ﬁa%ﬁeto%g@ fegsed %&?H&@ﬁgfmﬂlya 25% to
§E%m¢1aase Bgween Bl andSI&hdu&r, |atrsfle$saof abot 6 Yo 180% is anticipated,
r?e%gxiggll Zé%qo a8y hr%gag %nci gs%re Sﬁ%l%r %{o "Pi'elézﬂ
& ity be Ween ¢ £ or npro Fes o
reference and a test conpound. Siml arlty factor (f2)
W RedRALIRIRENTY K2Rl I008 Akl 6502 oB9BBLF Al than 90%.
' anstor nation o Sum’of squared érr
S|mlar|ty factor (f2) is 100 when the test and
preflles. Aar G
PR RERR i oo SRl AT B e RS RRLBASRE R AELRYER st of
zSI-(Q;ﬁ-dllﬂeoropﬂawﬂ)Eﬁ(’f-ﬁumpl-;nethylplheylh@tﬁz{hwdlaxxwdn of the

Sl bl RERE 5 S SO LRI S 1orfto a produc

midq:l:f is gk ates tpasboft i baltel é’md'erablyc‘r‘st@stantiaélsfepure” refers to a product

TR el 1eR (HE Do PP Al et U B3y 7, unc
mpsumﬁmhlw Rlogut 9%%&111#@ Btis preandithe peoduet degs aomw@greany more than
8515'{51 Og/(f @?6, @‘% &a ] ‘?esfp%&fv]egrsdg'%gﬁ)?ﬂg)‘ &;BP QL H1t lnrty n%r any other

esting
mlé(mcml@ER)rm ?!ﬁigmqsyh@gﬂlt (iBingbe pra desirediecth Fon:n 118-Ror4.
1997). The f2 simlarity factor has been adopted in the
FDA in the SUPAC gyi delines for nodified rel ease solid
@:@m@s@g@ﬁ&a%@ mp@gmﬂhﬁdé-fmgm-zmlpl}mywﬂ@ -hyrroxy-1-

Ma pre??éﬁﬁﬁdﬁo}ﬁ%gﬁzg%%q Narut aeur %agmgpe gey

@etmntacbllassa tithergof; ¢@rntmpqnqdoﬁntﬁblytuprtg 1§ heguyspdajjvgrs it graduaily to
%&@ﬁ&y %@Jeqm%em %‘E?d}%a& b %t%&veé‘?&tlﬁ ThGh Jo%%)naumfm and

dance I ndustry on Dissolution Testin

F?ﬁrv@aql a@%dR@pé agks SbF‘i"éBa@ mtemé depdngslated #ﬁhfyrssév%@%ﬁ s) and
%&qﬂ RbliRe sh MU ffAnRRVAIRHEL/Sdith aRGRhdddnd @hu% gllag%glg

e enbodi nent of the invention is a sustaine
7ition conprising a water-soluble salt of
8 (2, 6-di f luor ophenyl)-4-(4-fl uoro-2-net hyl phenyl)-2-11
2- hydr oxy-1-

Enifrylaga PN achicy ey by #ph sy thedsr e QDR vt to-the sB
kcoRvtativhil GhtdEmMBdiafe réichdeqIRY wble (Y0bPEbnBiiefde! ifiterval (CI) for the

%ﬁ&g{:@fa ?gastug’qluglgcs t(gle.,S)nggé(neltatlg ggg{lg %alfls m%nttk?ceraggsf 86 1285Fz%lcbmparcd
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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25 <711>) wherein the simlarity factor (f2) is between
50 and 100 when cal cul ated using one of the exanples in
FIG2 or FIG 4 as the reference profile. The person

k||| n the art will appreciate that a
fk@%%gﬁw?cally effective anount to be deter M ALE 2t /p08%

depend on the patient's age, size, severity of disease
and ot her 30 nedication. Suitably, the sustained

rel ease fornulations are a (un)coated or coated tablet
or caplet. WD 2007/ 059500PCT/ US2006/ 060898 One aspect
of the invention is a fornulation conprising

8- (2, 6- dlfluorophenyl) 4- -quoroZ-neth%%ghenyl - 2-

f\z%wle&@l mpgediaie slspre tahgh desnge form of-Ae-difbjopopbenyly-A-(4-
| b mztﬁ%ﬁem)ezqtz-ﬁy&w mﬁf‘d&.iﬁﬁ&h YREARRLAR rido[2,3-
derivatjve her eo , ease retar dl n excl pi ent
MPWW‘EMW @é%lﬁtﬁllﬁ@ﬁ’eﬁéﬂ dndigsabye 80% within 45 minutes. The

8d1§s%11@mﬂ'pﬁ‘$ﬁl@ W%B hRAvded #d daddaHOdiQoRition assay, for instance
netg%lphen
dﬁ%‘ﬂ%‘f’fl Teﬁyzﬂdél@m@:nw)(léiw,l shaptens] biyvi atdf D, 19-05 C°,
e io0 (500 i o PR R rofiles for
2 578 TR hlctasisheva b AmmDIe & ae Nasteatecsinl Ripwre 18l t,

and the water soluble salt is preferably a tosylate
It. 10 Suitabl e rel ease retardlng exci pients include

esysiamed release RympiatioRaThen Aty ihuve may|padYide ot in vivo
erea Un€ath@Ctrvél LAUBRY Ahe FhicRAYERIF18R Y RS bERe Bsistid)Binstunt
P ﬁ%acon nt.s; polyne ic materials i ch forn19 ge
o‘ﬁ &% f9rHusiARCE At 15pst$Q0ke Btrferablaian leap 00 tier } 19%, more
f]ii&f@falbﬁ} £000h1 00%, Y Bothbbediniel 45008 BRchARd LdRponding dosage of a
rachgi éﬁ %®@b &ﬁntaca wth water or aqueous nedi a
tqf B2 ifinarop eWWi%@Paﬁ?c%ﬂ}?&Wﬂsl}Baﬁ[%@ydmxy-
wp@rydfmyhﬁﬂfywetﬁyua@ump@na@[m I BHEA8 AR o) %.ken asa
Eudr%ég rad nar%%yf r.s or exanple Eudragit L
PPy ipie %@aﬂ@‘f@h@ﬁ S HesaGF Pyiath tiereby
phasﬁﬂmgzﬁb absoaptivh FUSTabhRILbICLBBTS-R.0-BBiop ABS/124-84-fluoro-2-
Oftﬁia f)ﬁ%?&‘rtom W@( matri x_fornul ations”
P gl -y deraing spridel 2 rginyirignidin-
ST{&H)QME: mmﬂm ?Jlbtameaeelfaasarfemym%tcdﬁt Mﬁﬂ%{e&e It“ratetrfa&uhle salt used in
nviron u e.intesti rac and
B SRR Brecp ok MieSptoiped fetea Frtrufiinen B tosyisaliof 8-.6-
Hﬂrﬂmelﬂll en?bw(dkﬁ:gar@arm@my@hwn:jln { [Biujadiex%\l\&{hﬂrcﬂbkﬁgn@ﬁyl)-
ne er. ali s-|inked sodi um carboxy
ngpﬁk g?g§25 g@%?@%&ﬂ”@ellulose cross- | i nked
hydroxypropyl 25 ceIIquse hydr oxyet hyl cel |l ul ose,
ARG Be MR DB PO eSS a2 ity
idetstthimed ydoat esingle mlybkdge ibiennailabdlitp Gtudpid human volunteers. Plasma
conccntrations of 8-(2,6-difluorophenyl)-4-(4-fluoro-2-mcthyiphenyl)-2- {[2-hydroxy-1-
(hydroxymethyDethyl]amino}pyrido[2,3-d]pyrimidin-7(8H)-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 2 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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pol ynet hyl r net hacryl ate, cross-Iinked
pol yvi nyl pyrrolidone, hydroxyethyl cellul ose, or
hi gh- nol ecul ar wei ght pol yvi nyl al cohols etc., and

lpgell jons or mixtures thereof. 30 Arele
“&%&g@%gﬁ& pol ymer may al so be referred to h2§§w¥§umamm&m

hydr ophilic polynmer which is a polyneric materi al
having a sufficient nunber and distribution of
hydrophi li ¢ substituents such as hydroxy and car boxy
groups to inpart hydrophilic properties to the polyner

RS 18gaMIGhR trantfobRRidh IR RDLF dnaRaleVIE! Bhd Q'ﬁllllg‘lqﬁ' »factor %f‘z) is
without limtation, 20 WD 2007/ 059500PCT/ US2006/ 06089

RO whancthe fest epsaretersngr ofilesasy identiea) rad rnEpashes Termthsr
DY RMORERY i AG8dses. CREIBMIINGS FLGSF péa&ysg%m@a%'téd% Qﬁm)to the

sodi um " xant han gum and car boner (polyacrylic acid
fserennation of e sinilerity Srtyraen the dissobien paefilesef axeference and test

SMHRAA o ARy PR B AolificRSe1HSR ‘?omﬁﬂitfbn@ ns%cﬁ g.pﬂlghé@ﬁ}n ‘ﬁfﬁed
the invention HPMC is the hydrophilic polyner. Rele

hes¢i8y di ng gel | abl e pol ymers i ncl ude met hyi ceIIquse
car boxy net hyl cel | ul ose, | ow nol ecul ar wei ght

hydr oxypr opyl nethyl cel | ul gse, h droxyethz cel | ul ose,
T%?/@rﬁﬁp’éﬁfﬁ?%a@ pen oy ter A he guidelines and by the FDA

HOHMRE YL utsy&aﬁ&gdcy&@ SFimBRAAiatd RikSsé a&gsgcdfo}& (FDA. Guidance for

ﬁgij|n rrolidone, or xanthan gum e

iop, Testingof lpmeiags %@Fase Moid Qrﬂdaosaa%F%ra@hFDA

@ﬂiwp\,ugm 199M{IiSRIUIASTERE. 411151220 @Somi th ot her
exenplified polyners herein can optlonally be used.

Rel ease retardi ng pol yners sinultaneously possessing
B! shﬁﬂarib? Haciét Hak BEnHIBPRA tik ﬂ:‘é Fo ik WdpAC gmdelmes for

|scosl dr ox rnethylcellulose and
%% ?aéeag}fffﬁyrﬂlp%i %w%f Givddange, for dpgugtry ; HPAC-MR:
Melere @e{@&asaimram%ydﬁ%mo&ﬁgtkomw aﬁ@b&%ﬂ vay\Ehéifples:
¢€ t.he E&Pﬂg 5 to 95 ﬁﬂggaand ferabl in the
troly L AT Drasalukion desting g In Vivo

Ml&mjtiﬁdilenctﬁ miﬂgﬁﬁﬂﬂa%igtg ICISER} Sdpferhtig 1991)m11halﬂm@ Gtﬁlfcﬁ?%et f;:])r

oy 0 .abo 0 ment o e
PRl g of btapdis o e O Bieggisiormmay be
fannd it/ vodwabnpbv/edphidandedLit1 3850pa W. 25 One aspect
of the invention is that the rel ease-retardi ng pol ynmer
is a conmercially avail abl e grade of

Oyelembodimenmdfttes ihyéntioalid ahastnedaeleas: dﬁayni)b@m)bﬁ thvibrising a water-

S gl P S 8L {1

(kpdtoggretthi@dthyfansid e} pmﬂbbz,fi Niptyelhtdia- ‘H@Bj=b1ﬁél' whidh haRidn, virro

e RS prd b e 0T otk BB e RPNRREor A PsR LRRT Ghapser

Tl k) whéveinttbe shulﬁh@dwt@‘fltﬁws Wéeél somu hoe edhgiﬁa;amﬁatedlusmg
i Me
RERLG Jﬁ@%@"#ﬁﬁ?@hd‘ B TEaae rméodigg and Mt hoce

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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WO 2007/ 059500PCT/ US2006/ 060898 NM 3PA 2910 (Trade
mar k) and Wal ocel HM 15PA 2910 (Trade mark), and
conbi nati ons or m xtures thereof. Wen the rel ease

t [ pol ymer is hydroxypropyl nethylcel
%?@ﬁﬂ?g&gﬁ'y 5 present in an anmount of from ab%gﬁ&?wo%m%
about 50% dependent upon the HPMC grade. |In one
enbodi mrent the HPMC i s present in an anount of about
20% t o about 45% why, agai n dependent upon the HPMC
grades used, and which may be a blend of avail able

av nt ﬁg?t’%? tﬂéQEgﬁmg}{ ¥d %ufaygﬁ %01@1 # ?S?% cﬁﬁu&'ﬁﬁ%n?ﬁg (4-fluoro-

r oxy nmot h ose

W@Wﬂ&ﬂ'&e@ﬁ}‘p ﬂ%‘thﬁslméﬁ'l ll‘@lY é@éymwl)@kmﬁamglg} pyablof2,3-d]pyrimidin-
”ﬁgr 1Be d0a ?ﬁ%hééuﬁ@éllﬁ%éepﬁ%le t:l%\t'\?%vé ﬁle?eoZ,Z%lgda%gase retarding

macopoel a such as contal ns

1@wm byhlwealéqws for sustaigedamigase @M@d\ﬂ@pgmhenyl) ~4-(4-fluoro-2-

HERRHRRPE L RHRPEL L Bk P S BRIl i pimicin-

i T(Bﬂ);pnamf whaymac@@mlbfbacecptmdmymvg #ggeafs Suiteblnthei n g
aytﬂﬁfﬁ&ﬁhca 'fySaEQe?tJb‘fe i ARO M eAoPRO \9‘? I%he %lﬁﬁﬂcﬁﬂﬁ Sflter sotuble
C

scosity o 000 to about
HRks preferably ¢ Aosylats salt. f or exanpl e, as l\/bt hocel K4M
Premi um from Dow Chem cal Co., and substantially
equi val ent products are avail able from ot her

nuntgblecelgassrstarding exoipienss mcluds relpasgirgtanlingpaipmerswigh may be

%e‘ﬂ%l@ by ng 1H %nﬁ&%%%gtrep by a{qu@@ﬁsm[&ﬁg Lllclﬁl 2Nt ﬁ@&lydﬁ%roﬁtentb
i nclude type 2208 at USP 100 cP, hydr oxypr opyl

R EemRigTials @Mmsmehomwt%@mﬁmt@wmw media; polymeric

rﬁﬁt@ﬁilg S/hich! BSE beRQR AR 2ha o0 o CRarabUERY YPERRYL w1th water or
nmet hyl cel | ul ose 2208 5 5 8 ch, hydroxygropy

NSRS scagdia arskeH wwvezpplmméows p3gd upon methacrylic
NRiddpesnhdit Q%8 ad &Jéhdel%?gul@r&ﬁ%&ﬁj p&?m%t B %h&ﬁl@ Ee@fagit L

25 I n"one enbodi nent it preferred

Hyrads ppkbphich meayie used Flt’;h% §]9116 ar wgﬁh.acrwﬁﬁl@grw

nmet hyl eel | ul ose 2208 USP 4, 000 cP or hydroxypropyl
nmet hyl eel | ul ose 2910 USP 4, 000 cP. The hydroxypropyl
By FustAed) re@ésecfaﬁ"!ﬂét"aﬁff%?ﬁfmﬁfeﬁsﬁé tRIVEHE afiyas "matrix

kGGl Wierasy badhylidubiniratd A i forabt
cent epai d ggl ues (2% i.n vvatep\r6 at. 200 pWPI\/C I em preterably

dhepeRiirl Pedraigs i e&ﬁ‘ﬂ’@@&?@%@@tﬁsr"ééﬁ%’é‘@ﬁ%@ﬂ Vacta«wdee Frigased

kft@he hteia Sex diffusiotonerogi@hymers, also referred to
herein as a "natural release-retarding polynmer", which
may be incorporated include hydrocolloids such as

I'Rdledsa ret@ding)polifdrs Ghgihihay 6cdvdllaBR@r @61 in¥Rale & Alid) 8foss-linked

than %?Fbg%é‘ﬁ‘é’#@i‘e d See e%:tfg‘g%y%o ﬁly? ceal os%agr%ss-lzm%ked hydroxypropyl
cellulose, hydroxyethyl cellulose, high-molecular weight hydroxypropyl methylcellulose,
carboxymcthylamide, 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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substances such as acacia, gumtragacanth, |ocust bean
gum guar gum agar, pectin, carragenen, sol uble and
i nsol ubl e al gi nates, chitosans, carboxypol yrmet hyl ene,

[ ein, and the |like, and proteinaceo
W§3E0§f0§9r?8‘£s such as gelatin. Mre than one sm%sé?of%(}s?s
in conmbinations or mxtures with other exenplified
pol ymers herein can 5 optionally be used. These
pol ymers nmay be used alone or in conbination with the
hydrophilic or gellable polyners. The natura

FEAESENE A I Mg B3R Y Bl By

(earhoxyrgeticheslaldsoliodam, xefithein guinped gerbomer obyherylis acid). More

& n i E . A L. F4 ne/ o
VEL RSS! R BR, MRS ob B et BiGunafty B Shea
when the rel ease- retarding polynmer is Methocel K1OOLV
Yo, | y.0Br s suit abl resent at
B B o P8 PO T B o B i
polynmer is present from 15 about 20%to about 45% In

S GRS SO I o Mo,

lowsireq ealarareigit hndroppbrppdmétsylvliviore chydseblyletttyih ec fudd sgrip -
| calllgr t 50% . In
’%‘ﬁe errbogé e EI t e %c])]lB %%(?chbh}'e%negvégrg’o% r%na%%%ymga% to

rahoinylmysslidore, anwaniean 20 efeh eeld cenbinstives po mixeres itissreof. More
0 . . %:.,.,T i

T St BT i Conlios BEBittnuel Yin Hr BB hobenep
hpgein ¢pgtoptippglivdes used-bul k sweet eners, such as a sugar,

e.g. dextrose, sucrose, |actose, confectionery sugar,

or powdered sugar, and conbi nations or m xture thereof;
Rejeage ystardipk polymers simulianeabslp posse@ingoywsilling andgellinpgiroperties
el ) . i nati.ons
RO R B ORonc Rl LIRS
relyvivideabsls- of at | east one bul k sweetener and at | east
one polyol. Such diluents may be present in an anount

of about 20 to about 70% by weight. In one enbodi nent
Syttaklpdhe ralcene regarding eolymen aprd has agpedsatar weighhiatheuengss to 95
tHoRs A0 Hor Sfre frMiyin BOrahBE 1695 58kl ea, may al so include
a bi ndi ng ‘agent,” such as a starch. Sultably starches
for use herein nmay be from any suitabl e botanica

THO véleide-rétrdi &i@_@ﬁf_&bgﬂﬁfs&m i th€ Sormn Bl $dm ﬁ&%@i?m
etc.. and include nodified versions thereof, such as _
A P Toct Ve hnrpngthar embodiment ity wEIBTORETIlBsDOEdBEFOmer is
preaélitfin edlambealof sbai 0bY. SeBhrtsdpQBy. or pregel atini zed
starch; alone or in conbination or mxtures thereof.

Sonme starches have a relatively high ratio of anyl ose
Oine agpept GMIRE inventickOs tiak me&meﬁserreﬁmﬂ@b&?fﬁ.%r 1s@ammadedtly
ZOW]_Pr§§FI tiini zed starch is a type of nodified startch
YARbleogRao Rl Sy ror SRaRElm Yy o¢1BrioRe OtiR Bydreaythy L sptielosc.

flowable and directly 5 conpressible. Partially or
E:J{:\'Ja;:noqulleél of sru%:g'glle %Enln?:r{e%cela p%{y%egp \?v 'c%anqaybge 1&%3 glich;lt-iré%u% Exr% rn%? limited
to Methocel K4M (Trade mark), Metolose 90SH (Trade mark), Methocel E5SM (Trade
mark), Methocel ES0 (Trade mark), Methocel E4M (Trade mark), Methocel E10OM (Trade
mark), Methocel E100M (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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present in an anmount from about 3 %to about 10 % w w
of the tablet weight. O her suitable binding agents
i nclude | ow viscosity cellulosic derivatives, including
but not limted to a carboner,

pyl met hyl cel | ul ose (HPN() 10
ﬂ] gr oxyprgpyl cellul ose (FIPC), MCC, PCT/US2006/060898
car boxynet hyl cel | ul ose (CMC), hydroxyet hyl cel |l ul ose
(HEC), or nethylcellulose (M), in conbination or
m xtures thereof. The cellulosic is present in an
amount from about 1 %to about 10% of the tablet
wiehaita 294® ¢ mwrkﬁmwmo@emmsm RAVrd R o E)a%rﬁ al
gum such as gum arabi c, accacia, carrageenan, gum
dpﬂﬁﬁaga@%ﬁvﬁ”ﬁFﬁ”@@WBfnat|on or m xtures thereof The
gumis present in an anount fromabout 1 %to about 10
% of the tablet weight. Qther alternative binding
Y he rrieasa adarding m&mer(lwmroxmm arpshylcedlnse o isguitably

_Fl'lﬂéq‘éﬂﬁh RAGRBLAL & frdol a5 9Ab 28BS AT éﬁﬁgﬁt dplg Elf‘echPMC grade.

he alternative binding agents are pres I n“an anou
flpon¢ smbedimentihe HPMG ig pregentingn mnt abﬂtb@m o g ehouk 145% wiw,

la34i8| @ PerdSQARh ARATPDRE %1L LB REA Kind \Oﬁl%hefﬂ%hﬁe R85 of RANISble

may_al so function as a Dbinding

fiddes,d A8 poted, VaRRHRIYPes anclsmvéﬁswé m%w appopvpilebder Sbehydapiypropyl
hcthI8cIRRAY %@%%dﬁx?ﬂio@?l ﬁgﬁgfc or?ﬁéeéﬂ% Xm%lfﬁ&%g

in conbi nati on or as nmay
SBefaficatinphisd f3ih inpestapdprd ré@rraarqopeeaﬁ suchtas{USBE2& oHPMC type 2208

[86QERI122d04 bﬁweﬁggme@lfoxwﬁdmm% ﬁ;gwagﬁm T 339 stituents.

present as a swel nat ur

FEME- i heye perinstyiscostty ﬁ@lsatrg frm@b?mu wattrp abpuil 99..099 Hér

bl GYa G128 Shitable APMNGpE B
trggb WE%SO?I ncl ude | ubr i cgﬁt gﬂtsgﬁgR&‘ghgg%rsﬁ%;g]éw%ﬂy%@abom4 000

2 egsiret Harosty ©f aboutdiQof te ebqui 568P §Bd Suelpan HPMC is

ANPIcs 2 ) x BN N1BGoas] IKeME Pednitd £di8 DRE éh@&uc%f'cc Vg
200 /05 SOOPCT/U82006/060898 an upper punch ("picking")

Y BHEHeRE Pseducteanga yeilawgifioahptaen mppufesniess, for example, as

|mbp¢§lga9mrfﬁﬁlumn§ﬁs@ar ate, calcium stearate, sodium
stearate, canola oil, glyceryl palmtostearate,
hydr ogenat ed vegetable oil, magnesi um oxi de, m nera

@ther hytoREBRYL maﬁwemmweq%ﬁéry fRludeRFle2ioRE TRPABDGP,

%ﬁlﬁ?ﬁf@ﬁ PRt b BAEH oS, Beintort s iceiose 2205
Wdymﬁﬁiraﬁh enahﬁcelmm 2§083@B§t1©0 @00 cP P@d!réxlysmpﬂ
Egl @gé (‘@H P esent in_an anopu
wtipss 0510 4155 0D0 o0l Bdeiratonshietiameniont A9 HHaSP 10,000
ehbndmﬁmnmthheoﬁubrlcant is present in an anount of
about 0.5 % by weight of the tablet. In another

enbodi nent magnesium stearate is the |ubricant present
Imomereraipadlimentdt is phaferte thdOthe by drbokiropdd Métvyivel dost be

L%?rlogﬁjmpyl methylecliulose 2208 USP 4,000 cP or hydroxypropyl methylccllulose
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 2s natural or

synthetic gums, cellulose derivatives other than those listed above, carbohydrate-based
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10 The sustained release formulation nmay al so incl ude
conpression aids, such as mcrocrystalline cellul ose;
cal ci um phosphate (di hydrate or anhydrous), nannitol,

sorbitol. Such conpession aids may
%?é&@ﬁ?gﬁ% an amount of about O to about 80%"%2‘1’%2% {090898
fromabout 10 to about 80% by weight. It is also
recogni zed that sone of the 15 diluents nay al so
function as a conpression aid, such as naltodextrin,
mannitol, sorbitol, or polydextrose. The sustai ned

s%ky&@r‘?‘c%s g thhd la@&élé) %%\Wagj ] §EcuSOHRA 'gﬁﬁk g\laa?lgﬂkf Qéaf},”ﬁe%ﬁn,

superdisintegra ais cross-| )
pf@h?wmw W@*ndioscéuwle:argvmyesaﬂdtosw; carbR@pelyaretitylene, casein,

SPHE A2 B 500U el UL O i g st
dicdymereir caomtsnam;zs b:empqrtm@mth iofhes pxenplifred potyradse bere® dap

R o el T A el T e

dhviddepiiliccargeBebla pelhmees. i npr ove powder fl ow propert| es
prior to and during tablcting and to reduce caking.

Sui tabl e glidants include colloidal silicon dioxide,
nEpretiraireleasesictarding polypentamsignabl present iy, the &hroulation in an
t L r#%%fab%ﬂtﬁ'l‘?’r@o%w And the like, optionally in
conbi hat1on of m xtures thereof. A gl i dant may be
present in an anmount up to about 2% preferably from

3@8&%&%%@%%& Ioﬁo{g &% u‘é@bﬁ%fea%rgw%ing gﬁ%ﬁl}xg& M2thocel EAM

one I ment e I nvention

g
cGtalde andfor dathacghK#0PXY dbn orpyambediment of the inveatian mégn the release-

fé{a?ﬂﬁ§8§19ﬁmgig?hwpceggmbw%% eg E%%ib@ %?%lﬁg%é%%ﬁably

vmwnt atgbovfi §5ue abow SRy Wik Trongi embolinent snadyrpe is m@sent from
ﬁﬂf@% ?&@PQI 45432 @Qéé&g&%%o b BofLt i%t%"/abwt 45% wiw.

wei ght o bricant; and from about 15 to about

rel ease retarding excipient. A further aspect of the

[ I -
ﬁ%ﬁ%@gﬁl?%@gﬁﬁf%dﬁ%%?%%ﬂl%ﬁe%e ﬁcéafrdm I3)rc]>ly]:ner is Methocel

[Tésnffya\emmﬂcmwﬁab Wﬂ‘ﬁﬁ‘@!‘ lahout 141 ﬁbeutéwa wor-2 nsme

P il o 8 1 Pmdelik p%&@nt%m@aﬂ?@ bOIRGE UbinfiAls W In another
acceptabl e salt thereof and a rel ease retarding
embodiment the polymer is present from about 20% to about 29%.

The sustained release formulation may also include diluents including but not limited to
bulk sweeteners, such as a sugar, ¢.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 dilucnt may also suitably be a combination of at lcast onc bulk swectencer
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 cormn, wheat, rice,

tapioca, potato, etc., and include modified versions thereof, such as modified corn starch,
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coating on one or nore of the outer surfaces of the
tablet. In one enbodi ment of the invention the
pharmaceutically acceptable salt is a wat er sol ubl e
is preferably a tosylatc salt. T

@@tzgo @g%gocoatl ng may be a filmcoat, whi ch n‘g@”{@“"%ﬁ&”
conpression or spray dried, and may act as a sem
permeabl e barrier thereby al | owi ng diffusion control of
drug rel ease by water insoluble polyner, or a partially
wat er - sol ubl e polynmer. Alternatively the filmcoating
Wdﬁ @ hQht staéh, St36P1 460, Bkl !

1 ? or exgggﬁ be 15 cgﬂ% %‘e@ml%d%%réﬂﬁgﬁgg\%ﬁuc%bmmon or
e‘FltWFS thatssf. a¥rmastasphes have aptlatiedly hxgﬂrpetrme%mmdosedomwmpectm
lonBAUEPH HBADR a1 t%suﬁ%o@w yreg%}%ﬂ%ﬁ 4 (8be OF modified

aqueous” medi a or bi ol ogi ca |qu s an
| fiarglp hableas tgen nrcwaiseci togrendgy M@chmraﬂowalﬂc enab diresally

f I
I e Dy g T RORK DML, KR aeh o
arressgbistagrrmoant fromahpitet % to phewflOr% of widf éhfad@blietmelght
mat erial content to the 20 surroundi ng medi um Such
filmcoated tablets are also referred to as functional
f'@l m coated tablets., = Suitable polynmers for the film

W?’ﬁgﬂ%%g $85Pes dRdudiciow Yisropiscalivlosis deriyatives, including but

Nt Magiey toaa eﬁboﬁepay ﬁflnﬁﬁiylﬂellﬁloﬁ&(}ﬁ’l@b%,' ts
sters I ]i ose %nd erivatives_ thereof 2 such as
PRoPyicslygse uMiLe catergrethpicslose{ (1
ngldy@@bmynﬁmomml ux\/msﬂamcenﬂ@mMC)ewcoEmﬁlﬁama&%uxtureb

mers which swell in contact
ot ot ofiaNiE o o APt ERAROUAL 4 AR OPheS th tablet
sweiphten | ayer forns a relatively |arge swollen mass,
the size of which delays its inmmedi ate di scharge from
the stomach into the intestine. Filmcoats may
typi cally have an individual thickness of 2 mcrons to
1@110111&1‘ wsuitpshle BipdiBgiagelliea pathmyaﬂrgnm bﬁﬁh‘ asf guininuabiaf sccudih,darrageenan,

g, £ 1o ncI
o S e Baenlt R LR G52 SR hpEot b spmigpisspiin =
Immmtﬁbm(a*ﬁpddle%rta rakoutsdrdic @f tlmftalpotl Wﬁghts ment i oned
above, for exanple Methocel KIOOM Methocel K15M
Eudragit 26 WD 20071059500PCT/ US2006/ 060898 ( Tr ade
nar k) fam |y of polyners, Aquacoat (Trade mark) and

(e aliepgtiye Bindingageris inclysie ngyidons &r ), poaimerdPRSSt or tan

r
or ¢ oaﬁcl{’ﬂgﬁﬁg og%%?f%'gy( Trhérgg\mr%}a%@ Twiéw) %%%ﬁéuv%%%%%%ents are

FIESGPICR R aouat fpme 3how 1o to ¥ 10 §p obike éﬁﬁﬁl%@ff ktgerplso
G&e%@'ﬂﬁt He\bufd SieftheReiotid o ALIBGE ¥ cFiBh Ss a bm pding agent,

Servi ces Inc. Additionally, a mXture of SUREL
(SUFY pRgpal tﬂd%mﬁmgﬂmlm@%mvpmdpmf Pelenfthe wvy Aeted binding
agdntanﬁp s@mfbw Be B d iR tevabiahtidrOér XA WitoRARRYhdr BE 869 be
%_ E l ar Iﬁ -7013 ) agai n obtai nable from
*One suitable range of film
0,
Bt ?Sﬁ %e‘%’ﬁﬂég%%f I%‘{Smef &Otﬁ]e glﬂ%lﬂtg asgeftltg maa?(%YsED b5e Qrevgervl\il: asfa 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
24
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10 The coating, if present, can optionally contain
addi tional pharmaceutically acceptabl e excipients such
as plasticizers, dyes, etc. One suitable plasticizer

r ed castor oil may be conbi ned mnth #ﬁh
gﬁg?@%gﬁgélyner. The filmcoating may al so inc dummmam%
conventional binders, fillers, lubricants, colorants
such as iron oxides or organic dyes and conpression
aids etc such as Polyvidon K30 (Trade mark), magnesi um
stearate and 15 silicon dioxide, e.g. Syloid 244

(o Aier PRk Y ,&@sgﬁ-) B foBR} BirfenahedRRg. MM BRAURICEAR iRfude

conp eSS|on ay coated with an aqueous sol ution of
t%grw&mwamt@ qe slgamgte; wdwreé@ﬁmt@émqlmgﬂeﬁwesﬂw@mmstearate

myﬂ?c?gehﬁe@(}é{gegbﬁrkqﬁ fn@agﬁ@ﬁﬁﬂm%%dé%ﬁﬂe@ﬁ olﬂnﬂéfl’ﬂxzhﬂert vethylene glycol,

person skilled in the art, for exanple a Vector

rRedyHind 2lcpholmediua @e@gﬁe{ﬁ@dbﬂ ﬁﬁ-‘jb’l sulfatelspdiug) steargfymarate, stearic
SQEQ:P %ab—Epéll %%B{HPia% Mﬂgena@ﬁajegetﬁﬂllemo%.l: stBhrate and the like. Suitably,

I'ow shaped, i cal or capsul e shape,
stha fubgigant as p}@qut é’oﬂﬂ/@%ﬂ’a‘ﬁ of St B4 % toyabawid- 5 % wiw of the tablet. Tn

R HBHIAG et BEEis g&a&ﬂg 3 oEBAAABb0.S Db @@ifgsf of the

is round or oval sh ape st andard convex.
ttaklet. dpenethererabadiment srasRay i stoaraie Bahe lalbﬂeant present in an amount of

%swmtsqb&ﬁzbs%av/%@lsm@mwsert provi ding pertinent
i nformati on such as, for exanple, dosage and

adnm ni stration |nfornat|on contrai ndi cati ons,

PIRCA:INRA Seledib ﬁ&nidiﬁn%h%ﬁy ASineRde é&iﬂ&%&ﬁ“oﬂ ﬁﬁ&tshéﬁ‘é,
I n, one enbodi nent, the sustained rel ease formul’ati on

mg@lla’osgwmurg phosphats §dihy dratsopr By.h%p@sa,t mannitol, lactose

Srlsérthtodi §ﬂ(ﬂi%ﬁﬁﬁ§§%&)&1’d§h{a§ ‘tfe ﬂi‘éhreﬁt‘l% an amount of about 0 to about 80%,
thylphe hydro nethypeth%mlan1no

R o St O oL S 0% by i Shio Al pecabmgedhat some oF the

Sdluehts naS3lldo ffictRnRRAN Siofi Al d, YuchCis RAIBRL Rrifi Shinnitol, sorbitol,
thereof; 27 WO 2007/ 059500PCT/ U52006/ 060898 b)  about

195 PolydgHiERse- 50% by wei ght rel ease retarding pol ymer; d)
about 25 to about 55 % weight diluent; c) O to about
40% by melght conpression aid; and e) about 0.1t

aldisusteing Jﬁmr@w[laqouﬂpqyc@ﬁhcr comprise disintegrants or

superdisintegrants, such as cross-linked polyvinylpyrrolidone (CLPVP) and sodium
starch glycolate, and combinations or mixtures thereof; altematively povidone
(polyvinylpyrrolidone). Such disintegrants may be present in an amount of about 0 to
about 70% by weight. In one embodiment of the invention from about 1% to about 70%

wW/iw,

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

25




10

15

20

25

30

5 Suitably, the release retarding polyner is HPMC Type
2208 or 2910. In one enbodi nent of the invention the
rel ease retarding polyner is Methocel KLOOLV. In

anot her enbodi ment of the invention when the rel ease

Lagikdgo POl ymer is HPMC Type 2208, it is pr dehd
2 59560 &51‘?1??20 61060898
‘gﬁ a&@tnt of about 30 to about 45 % w w. | n another

enbodi ment of the 10 invention the when the HPMC Type
2208 is present in an anount of about 20 to about 25%
w w. The anobunt of the water soluble salt of

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

{d?foh.g y%loy(‘w tQOF VBt MDRL Wb h abHLNG) D ¥bine G2, Rteafy
| dl Nn-

rini -one present in a composition of the
|Iﬁ@@#ﬂg@q¢lnl§1tsuffl cient to provide a daily dose to be
adm nistered at one tine daily. Preferably, the ful

daily dose is delivered in a single tahlet. An
d figthenaspaet|of thednegption g a formulation comprising 8- (2,6- dlﬂuorophenyl) -4-(4-

a%ﬁﬁﬁ@lﬁ?ﬁ%%ﬁ%ﬁya@ﬁ% ey Rapabgiialhy-
pm@dm- ngRee phasgeatuticaly ssopablp sl ﬁ@rf‘@ﬁ pacpFgjease retarding
fc%QﬁﬁﬁflﬂP e dl-mbrt 8f AR Quter 3B Bflhe LA E T oﬂ&erﬂl&ﬁhﬁ&ﬁ%@tthe

nvention the water soluble salt of
dnyeption thefnhamnassuéselly pooeptable salids & woter Qe SAbipd js preferably a

{ hydroxy- 1- (hydroxynet hyl ) - et hyl ] am no} pyri do[ 2, 3- d]
$%h aggn 7(8H)-one is present in about 1%to about 20
96by wei ght of the tablet. Suitably, the water sol uble

Sﬂ:le relgg’se%e@dhﬁn% &ﬁﬁh@hﬁy%'atﬁlnﬂ dball Qﬂﬁéﬁaﬁﬂ@&iﬁlﬁﬁgﬁoﬂﬁr spray

he invention the water solub e
gjry(eg ANy 46 AHP prEmiRyrmeable le barrier ere{)y allowing diffusion control of drug

ﬁefeﬂsefﬂy%?z{t@r i4sdIRBIB YO RERAYR 2 ?ﬁﬂaﬂy%r%ﬂrbk HAWVEER XAERE i vely

hyl'l at m no} p r|do[2 3- rimcl

7(811) - one
pﬁaf*e §B‘P1 CORREFAYATIIAL o Faeatin TS Ry GL @?@H@ﬁﬁs #%amplc be
3 ehpost (ﬁ'ﬂﬂalyr@fg whﬁiﬁ&re Zlﬁ&r s%ﬂmh&[@m clﬁfﬂetel dnﬁf&meable to water

12mg, 13ng
anggtmye nﬁ&lﬂp@? arg ﬁl"f”l-‘tﬂ s&s*&g‘g‘g wam@ g{ﬁ%&n%%ﬁl%ﬂ 35?218%%‘3“@1‘13
/0B WROSH SWRiMitin @bnth BiSwitHWelkE brafhuebddandwia 6¥ bisRigital Bquie. t

is the tosyl ate sa 07/0595 0 USZOOG/O 898
b thRTe Bt OE e HEn BT Fetms fless SBArenHGs dcas antl
NRADHINY oflbshtidliy &eﬁplae ERAFESI fakke Atividaiatdgiad mﬂtatt t®the

ouRding RGGRY FAILIEN B O PEAERaR CrEe LBy i fim

agohied@aylggr edi ent, and the excipients except for the
lubricant, are first transferred to an 5 appropriate
si ze bl ending drum and bl ended. The m xture is

SSuiRbRGMFhay 6 thaflri hﬁﬁn@ umdlﬁt&rbmb hende ﬁnntNﬂg‘.nﬁﬁjrlBﬁEB

RFHEY i rraE T2 oD T Sar Rur B i Py hereof

i sﬁhbb) ad éthyletlulades tettiloatacseitgirbpionate pintgétikbnes and polyvinyl alcohol,
S<§e C# fhn‘%:%ta‘rcls %Qépﬁéfmgngéf}%%?s wkllﬁoh T c%% uot % kth a%g ok Qq&cﬁﬁs mcdia
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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10 Alternatively, if conventional wet granulation is
used, the active ingredient, and excipients are
transferred to an appropriate size granul ati ng bow ,

' Water is added to the m xture usi
gng§0§§9%l st mxing is in progress, until %@5%031050898

is formed. The granule is then dried until the desired
granul e noi sture content has been achi eved, preferably
2.5%to 3% noi sture. The granule is screened/sieved and
bl ended. 15 Magnesi um stearate, or other suitable

4199{& &R fdn%ly&ﬁ%@rﬁdgﬂﬁ?fatm kr()’lﬁlfatieﬁﬁ?tjgnahecddsimjr ont@dbined,
mXxture 1S conpresse I.NT O apbl ets [ [ t .
ol SO BBt e PR o g s

£F ic&iﬁg g,? !E/IUJIE%%E%\ITSEO(EEQ%W&E) Wh2f i$ MDAy RELEASHispersion.

1t) ) o . ) )
Sshle‘ sawbeipipingt BpRrYRPREDE 2 diiipnobBertintTREmansyLipals Services,
Bt L oraspst s g unicrndy
- , al e a m a
Bergrewelp pelyaier ang 2 IO TRl Owﬂegﬁ’g‘f {(ffaéiie
&F}%%slldg%f-gg %8} asRirBEbtAhEH18 GonsCOLORTON Sluh beased. (@us ithble range

wofio ersting mog?@?ﬁcite,t%;%f 1&%’}’“{9}@%%@%& %4 v Of Goatinig o 4 tablet.

10  The coating, if present, can optionally contain additional pharmacentically acceptable
excipients such as plasticizers, dyes, etc. One suitable plasticizer is hydrogenated castor
oil may be combined with the coating polymer. The film coating may also include
conventional binders, fillers, lubricants, colorants such as iron oxides or organic dyes and
compression aids etc such as Polyvidon K30 (Trade mark), magnesium stearate, and

15 silicon dioxide, e.g. Syloid 244 (Trade mark).

Matrix tablets as described above can be compression or spray coated with an aqueous
solution of the polymer to produce a film coat. Coating can take place in any standard
coating machine known to the person skilled in the art, for example a Vector™ machine.
20
Tablets can be of any suitable size and shape, for example round, oval, polygonal or
pillow-shaped, elliptical, shield or capsule shape, shallow to deep convex and optionally
bear nonfunctional surface markings. Preferably, the tablet is round or oval shaped,
standard convex. Tablets of the invention can be packaged in a container, accompanied
25 by apackage insert providing pertinent information such as, for example, dosage and
administration information, contraindications, precautions, drug intcractions and adversc

reactions.

In one embodiment, the sustained release formulation comprises,

30  a) sbout 2.5 to about 25% by weight 8-(2,6-difluorophenyl)-4-(4-fluoro-2-
methylphenyl)-2-{[2-hydroxy-1-(hydroxymethyl)ethylJamino } pyrido[2,3-
d]pyrimidin-7(8 H)-one, or a water soluble salt or a pharmaceutically
acceptable salt thereof;
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gs Total 100.00 Platform Ganule for 5ng to 10ng
Tabl ets I ngredi ent%Vv w Drug Substance as the tosyl ate
salt11.60 Mcrocrystalline cellul ose (Avicel

\gglég%bg%{)gs Lact ose (Monohydrate Regul ar) 66. @%T%t{mig@?d%s

erile Watergs Total 100. 00 For a 2.5mg Ta
I ngredient9w/ w Platform Ganule for Ing to Sing
Tabl et s20. 00 Lact ose (Anhydrous)24.88 Mcrocrystalline
cel lul ose (Avicel PH102)49.77 Sodium Starch G ycol ate
(dycolis)5.00

b) about 15 to acbut 50% by weight release retarding polymer;
d) about 25 to about 55 % weight diluent;

¢} 0 to about 40% by weight compression aid; and

¢) about 0.1 to about 2.5% by weight lubricant.

Suitably, the release retarding polymer is HPMC Type 2208 or 2910. In one embodiment
of the invention the release retarding polymer is Methocel K100LV. In another
embodiment of the invention when the release retarding polymer is HPMC Type 2208, it
18 present in an amount of about 30 to about 45 % w/w. In another cmbodiment of the
mvention the when the HPMC Type 2208 is present in an amount of about 20 to about
25% wiw.

The amount of 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 present in a composition of the invention is sufficient to provide a daily dose
to be administered at one time daily. Preferably, the full daily dose is delivered in a
single tablet.

An amount of water soluble salt of 8-(2,6-diflucrophenyt)-4-(4-fluoro-2-methylphenyl)-2-
{[2-hydroxy-1-(hydroxymethyl)ethyl]Jamino} 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 ]Jamino } pyrido[2,3-

dlpyrimidin-7(8/)-one is present in an amount of about 0.5mg, 0.75mg, lmg, 2mg, 3mg,
4mg, Smg, 6mg, 7mg, $mg, 9mg, 10mg, 1img, 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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Magnesi um St ear at e0. 35 Total 100. 00 5 For a 5nmg TABLET
I ngredientdw/ w Platform Ganule for Ing to 5ng
Tabl et s40. 00 Lact ose (Anhydrous) 18.22 Mcrocrystalline

cellul ose (Avicel PH 102)36.43 Sodi um Starch I
YHROPPY 5. 00 Magnesi um St ear at e0. 35 Tot al 1@?.%‘%%‘@&%898

2007/ 059500 For a 7.5ng TABLET PCT/ US2006/ 060898 %W w
Ingredient Platform Granule for 5ng to 10ng Tabl ets

General Bulk Method Preparation;
The tablet may be made by e¢ither direct compression or wet granulation, both processes

are well known to those skilled in the art. If conventional direct compression is used, the
active ingredient, and the excipients except for the lubricant, are first transferred to an
appropriate size blending drum, and blended. The mixture is screened/sieved and then
further blended. Magnesium stearate, or other suitable lubricant is added and further
blended. The lubricated mixture is compressed into tablets of desired weight and physical
specifications by methods known to those skilled in the art.

Alternatively, if conventional wet granulation is used, the active ingredient, and
excipients are transferred to an appropriate size granulating bowl, and mixed. Water is
added to the mixture using an atomizer whilst mixing is in progress, until a granule is
formed. The granule is then dried until the desired granule moisture content has been
achieved, preferably 2.5% to 3% muoisture. The granule is screened/sieved and blended.
Magnesium stearate, or other suitable lubricant is added and further blended. The
lubricated mixture is compressed into tablets of desired weight and physical
specifications by methods know;l to those skilled in the art.

EXAMPLE 1
IMMEDIATE RELEASE (IR) FORMULATION 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

Platform Granule for 1mg and Smg Tablets

Ingredient Yow/w
Drug Substance as the tosyiate salt 5.80
Microcrystalline cellulose (Avicel PH101) 20.00
Lactose (Monohydrate Regular) 71.20
Kollidon 30 3.00
Sterile Water qs

Total 100.00
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30. 00 Lactose (Anhydrous) 21.55 Mcrocrystalline
cellul ose (Avicel PH 102) 43.10 Sodium Starch dycol ate
(dycolis) 5.00 Magnesium Stearate 0.35 Total 100.00

\5%0(?'60% TABLET Ingredient %W w Pl atform Qﬁ?ﬁgzﬁosfo%sw

hg Tabl ets 40.00 Lactose (Anhydrous)

Platform Granule for 5Sme to 10me Tablets

Ingredient Yowlw
Drug Substance as the tosylate salt 11.60
Microcrystalline cellulose (Avicel PH101) 18.73
Lactose (Monohydrate Regular) 66.67
Kollidon 30 3.00
Sterile Water as
Total ' 100.00
For a 2.5mpg Tablet

Ingredient Yow/w
Platform Granule for 1mg to 5mg Tablets 20.00
Lactose (Anhydrous) 24.88
Microcrystalline cellulose (Avicel PH102) 49.77
Sodium Starch Glycolate (Glycolis) 5.00
Magnesium Stearate 0.35
Total 100.00

5 ForaS5mg TABLET

Ingredient Yow/w
Platform Granule for 1mg to 5Smg 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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18.22 Mcrocrystalline cellul ose (Avicel PH102) 36.43
Sodi um Starch dycolate (A ycolis) 5.00 Magnesi um
Stearate 0.35 Total 100.00 5 Bulk Preparation Method
The ¢ gnents of the appropriate platform gmﬁg '
‘éfgc?ﬂmzufsn&ﬁ?(anpl es 1 through 5 were wei ghed an Sggdc?’%ﬁosgs
through a I nun sieve into a high shear granul ator bow ,
such as a PVMA. 65 bowl . The ingredients were dry bl ended
for 3 mnutes using an inpellor speed of 300 rpm Water
for binding was added over a 4 mnute using a

ISt ip wip 10 delivering water at approximately

; wat er addition the inpeller speed was

3baeregientind t he chopper speed was |. After additi &awoY
t P& 8Eh Srat iS5 3i4 ‘gfetctf massed for 10 m nutgg og
uisaﬁiﬁg tE{er sérr%mlszn&%cf)lqgﬁr@?gee and a chopper speed of IL
Thectogst(Aghydravsds were enptied fromthe granul ati nglééw
I - ' I as a 15 Gatt 3/5. Th
g%%@?‘gfga}vi\g?é: gﬁ?‘eo(lAS’gﬁe%gHgﬁz)air feed rate of 205n§'/18r
aBodiam Stace Glycotpte(Glyerls) of 70C. The granul es wer §.00
dg i, 501 iheod LOD was approxinately Ito 3%w w.
g%ﬁg glmvlvgse mlled through a 0.094" comi| screen.
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 PMAG65 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

wet masscd for 10 minutcs using the same impellor speed and a chopper speed of T1L

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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WD 2007/ 059500PCT/ US2006/ 060898 The appropri ate

guantities of platformgranule and excipients with the

exception of Magnesium Stearate were wei ghed into a 100
i.ng drum and bl ended using a bl ender h a

‘&8%@@?@8‘% k for 10 mtts at 17rpm The Nagﬁ’ig'{qﬁﬁw%wws

Stearate was wei ghed and added to the blend and the

m xture was blended for a further 2 mnutes at 5 17rpm

Using a suitable rotary tablet press, such as a
Bet apress or equivalent, the blend was conpressed into

TSR Do b L 8 oo

riviegireaingeS tqarateryare welzhed mig a 100 LZ%ndvlng drgueddidridedmsing a

TcE URRRDS FBRHBABL £ 30 SnDMt (LR THL Mbeh Bl S E s
aveighadnd @ddedte tiablahdand the mixtireswis tdtnded fort arfurthetd miputes at

"G5 AP TS L8006 A0 3B TIPS, e i
s gogyressediptor Hdmat ronadlabIEts withedetgst Weighnof 36@ mg (range 285 mg

ST R I LB SRRUER, 01 O b it PRl 55 °

wei ght gal n was achi eved ' 15 Bul k Preparati on Method

gg (lillzg V{é nts g@%ﬁf g né%&?’h%@ag&?ﬂyu%r I?&la n% }hc rc%umci

vabeftiy ¢f apailry pawddrdn matkri witlathepid oftd iteblenstiepgdde mixar
b GRS ﬁlﬁyﬁﬂnﬁg nﬁcﬁﬁ@ Brf&xe%&ﬁ 1§46% E)Ir?sglﬁ{s T}% %& obres

t hen Dbl ende et her m nut es at
evaEe gddegfto ﬂﬁgﬁigs(rqaﬁnmahm and xotat¢bat@Q rprad ag?c aTi@s@ueous film
il .
R S RDE R B0y G REMSEoHAR ek o hRGRERIy 13Gmin
BREhaeeppresrimately| 3 Yerveqight gainwaseachievadzr pm 25 The fi nal
blend is then transferred to a suitable rotary tabl et
press such as a Ki | I I an and conpressed into 9.0mm
gropargtian dethgd; i grnpragsiopHR Feblad0ony (range
%81 @e)nta{laﬁgcéf)t wgg@s&mh @&&Mfﬁl%neéntﬁg'éhar La36F

et weight, thickness an

6?@@&‘1‘?56%#0@ %@k@é&e@m qwmmé@lﬁnd?r puphes g hgmap—Tech cube blender.
e Ueas blehgdGepane 350 %fdﬁﬁbsa@lﬁ?ﬁ#re the tablets

were within specification. Afriabifity test is carried

out at the beginning and end of run to ensure the

a0l Ss FMagnBRimSteRatd Wsid i tﬁt@ﬁ%ﬁ 2950 ¥Rron screen and the required
2007/ 059500PCT/ US2006/ 060898 A 12% w w aqueous fil

Gyt dispenied ohhs Magnespup Steagpje ’dlﬂé%’e"rdéml@ thp éleméqml plsgded for a
k@i 1tn¥inGfe 20 PAY, powder in water, with the aid of a
suitabl e size paddl e ni xer. A suitable coater is
preheated to 40C for approx 15 mnutes and | oaded wth

mme firabbledd & tﬂéﬂtﬁﬁlsfeﬂa& t@@élﬁfabwreta}ﬁﬁele@ pRb&£ dud asd Killian and
eed of 20r906n u5|1rl119 sgr‘z;w rate of %
mprcsscd into d tablc th a targct wcnght of 300mg (rangc 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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6.0g/ mnute until approximately 3% w w fil mcoat (based
on core weight) is applied. Tablet weight may be
nonitored at regular intervals throughout the coating

ermne the filmcoat end point. 10 [
\gggﬁ'@ﬁ%@ coated tablets is suitably taken to#%a{é[k%@rﬂoﬁﬂggs
t he nmean wei ght, thickness, hardness and to assess the
quality of the coat. EXAMPLE 2 15 MODI FI ED RELEASE (MR
FORMULATI ON of 8-(2, 6-difl uorophenyl)-4-(4-fluoro-2-

I net hyl phenyl)-2-{[ 2- hydr oxy- 1- (hydroxynet hyl ) et hyl Jarn

N0k, - 4 - . .
0PRSS AR o 016, LB ', Mt quani
WEbprsicepowdsin Watenrwitly e gitetfl amisalip gige paddbeamtsrt v

Conponent (ng/tablet) (% ww:

8-(2, 6-difluorophenyl)-4-(4-fluoro-2-nethyl phenyl)-2-{]

A hwdblexypater is preheated to 40°C for approx 15 minutes and loaded with the tablet

r y, ' [ - ing di n--7( 8P) -
Ched" Sy PH AT, b e b 5
Gelgfyimuteumifiy appooximgtely7 38w i filohbant Jesydempdre meight) is applied.
cel lul ose (Avicel PH200) 22.50ng/ 15. 0% w w Met hocel
KLOOLV45. 00ng/ 30. 00% w w Magnesi um St ear at e0. 75ng/

T ablotveiizht By be pronidhot ptieetianinayalsdyugdonghe Co2ag W (0
A0RY 11Ok cohfBAFioite! 9t (1009

A final sample of coated tablets is suitably taken to determine the mean weight, thickness,
hardness and to assess the quality of the coat.

EXAMPLE 2
MODIFIED RELEASE (MR) FORMULATION 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
Matrix Tablets with 30% Polymer
Polymers used herein are Methocel K100 L'V 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 &)-one, tosylate
10.44 mg /6.96% w/w

Lactose (anhydrous) 71.01 mg/47 3% wiw
Microcrystalline ccllulose (Aviccl 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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WO 2007/ 059500PCT/ US2006/ 060898 Bul k Preparati on Met hod
First the conponents were wei ghed from bul k containers
in the followi ng anbunts as noted above. 5 The drug

‘gﬁg&ﬁﬁgg&, m crocrystalline cellul ose, 'aCtoﬁ%rnm%mwmm&m

ydrous, hypronel |l ose 2208 and colloidal silico
di oxi de were transferred into a bl ending drum or
sui tabl e bl ender, such as a Pharnma-Tech Cube Bl ender.
The drug substance and exci pi ents were bl ended toget her
for 5 mnutes at 17 RPM The bl ended i ngredients wcrc
sieved through a 0.032 10 inch screen and then bl ended

for a further 10 minutes at 17 RPM Magnhesi um st earate
RrdderdtiomMeth

Y

Balk P wdbl end and mixed for 1 minute at 17
P ind BBl RRARR- i fn5e BRMARAE oS B LTSN bifounts as
conpressed, using a sultable rotary tablet press;

nyted ebdvey a Fate 2090 or equivalent into 7.5 nmround
tablets at a target 15 conpression weight of 150 ng

(range 142 to 158ng) and a target thickness of 3.0 to

Ths dmg substagmepmégecrysaline telluiase, laetb$ecanhydiogh thypreehellose 2208

- 8 | foH el mitable blend

! rgﬁgﬁ%pﬁwﬁ% BRI de Sk tra AR ARE Y bg%ﬁﬂgm Sr suitable blender,

conmpression run an ments t
sedhl ssta Rivaous- TeelyChlke Blgodera The grugssibstenne\and Ex¢ipfenE v@re blended

F . .
RS R e sh LN SR ionts s sipvod tyoueh » 0.02
Gich-shapen o) then blepdecriey ndueDBR yinwtandtridi BRMI B4R Fa T pisprate
1,01, Sl . ; I ' bl et ith 40%
Sl AR GG At PR I A TRE 1Y or
Hypromel | ose 2208 Quantity Conponent (ng/tablet) (%
h

i

e . . .

B g tsspmes g expipioty e ompresed upng s gy

2abiig) gressytypically a Fette 2090 or equivalent info 7.5 mm round tablets at a target
RIS 130 h r@m;%} it 48R Parll PidfdertHilRek @0 to

%ﬁé?kg%gylagé 10. 44 %g .96@6m?m1§gctosege

@amydr ous) 39. 26 ny/ 26. 17% W w

In-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 Tablcts with 40% Polymer
Polymers are either Methocel K100LV or Hypromellose 2208

Quantity Component (mg/tablet) (% w/w)
8-(2,6-difluorophenyl)-4-(4-flucro-2-methylphenyl)-2-{[2-hydroxy-1-
(hydroxymethyl)ethyllamino } pyrido[2,3-d]pyrimidin-7(8 H)-one, tosylate
10.44 mg /6.96% w/w
Lactose (anhydrous) 39.26 mg/26.17% wiw
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34 WD 2007/ 059500PCT/ US2006/ 060898 M crocrystalline
cel l ul ose (Avicel PH200) 39.26ng/26.17% w w Met hocel
K4M60. 00ng/ 40. 00% w w Magnesi um St ear at e0. 75ng/ 0. 50%

l.con D oxi de (anhydrous)0.30ng/ 0.20%
é (ﬁmﬁfg‘?et Wei ght (100% Bul k Preparation !\%ﬁe@g&&$g@9s
conponents were wei ghed frombul k containers in the
anounts as noted above, and processed as indicated for
Exanpl e 2, yielding a dosage strength of 7.5ng/tablet.
10 EXAMPLE 4 MODI FI ED RELEASE (MR) FORMULATI ON of
&w(c?ocﬁy&lﬁhéléymmgm(%);eﬁ#&fqo;' %@b@@zs”ﬁﬁ}‘%@he”yl) 2-
{[2 roxy-1- (hydroxyne m no pyrid
[l‘ée@o%ﬁ m di n- 157(811) - one 60108mgl4@M¥%Wmt'wi x Tabl et s

r Polymers are @is K4VP or
mg’%hggnlglr{?ﬁgéerytgg% C%Jantlty Corrgongﬁ %W&EI et) (%
$

ondpioxide (anhydrou 0.30mg/ 0.20% w/w
8-(2,6-dif|uorophenyl)-4-(4-f|qg&ﬂé%ngﬁggkpagg %lﬂ%@B'
hydr oxy- 1-

(hydr oxymet hyl ) et hyl i am no} pyri do[ 2, 3-4pyri m di n-7(811)

Hie M‘n@ﬁ §1ethod

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

proccsscd as indicated for Examplc 2, yiclding a dosage strength of 7.5mg/tablct.

EXAMPLE 4

MODIFIED RELEASE (MR) FORMULATION of 8-(2,6-difluoropheny!)-4-(4-fluoro-2-

methylphenyl)-2- {[2-hydroxy-1-(hydroxymethyl)ethyl]amino } pyrido[2,3-d]pyrimidin-
7(8H)-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-djpyrimidin-7(8H)-one tosylate
10.44 mg /6.96% w/w

Lactose (anhydrous) 50.51 mg/33.67% wiw
Microcrystalline cellulose (Avicel PH200) 50.51mg/33.67.0% w/w
Methocel K4M 37.50mg/25.00% wiw
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% w w Lactose (anhydrous) 50.51 ng/ 33.67%

w w Mcrocrystalline cellul ose (Avicel PI1200)

50. 51ng/ 33. 67. 0% w w 25 Met hocel RAMB7.50mg/25. 00% w' w
), St car at e0. 75mg/ 0.50% w w Silicon

\yg%ﬁ&gﬂlrous)o 30mg/ 0.20% w w 150ng Tot al Tab&(ﬁ%ﬁoaﬁgosgs

(100% 30 Bul k Preparation Method The conponents were

wei ghed from bul k containers in the anpunts as noted

above, and processed as indicated for Exanple 2,

yi el ding a dosage strength of 7.5ng/tablet. WO

2007/ 059500PCT1US20061060898 EXAMPLE 5 MODI FI ED RELEASE

(MR) FORMULATI ON of
8 (2, 6-di fl uorophenyl) - 4- (BXAMRIHDS 2- et hyl phenyl ) - 2-

ShSmi Rty bSO PGRUUSHON bR IRl o Boro >

PodthytphenPbt 3y fi2riy deoxy- bilyiderxymestityblethyl Jeeninog pyrido(2,3-dpyrimidin-
qu% k0%§ﬁt62208 Quantity Conmponent (ng/tablet) (%

M ¢t2ix T-abllefd with 3¢ doldnet- (4-f | uor o- 2- met hyl pheny1) - 2-{ (2

FRU A e e Methoos KAM gr Fyprompliose 2208, 0 i 781

-one tosylate 3.5 ng /1. 13%vv/w Lact ose

mﬂﬁ@y&ﬁﬁﬁcﬁ%&taﬁﬁ?ﬁ% WRe

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

(hydroxymethyl)ethyljamino } pyrido[2,3-dJpyrimidin-7(8 H)-one tosylate
3.5 mg/1.13% w/w

Lactose (monohydrate) 205.1 mg/66.38% wiw
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 qs

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.

The 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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Met hocel K4MBO. O ng/29.13% w w 15 Magnesium Stearatel.5
mg/ 0.49% w w Opadry Film Coating9.0 ng/ 2.91%V w
Sterile Watergs 309 ng Total Tablet Wight (100% 20

I ration Method Wth the exception qf
‘% 2§g3|%?n@st earate and opadry film coati ng, %qﬁ&%ooemmws
materials were weighed into a granulating bow in the
anounts shown in exanple 5 above. The powder was m xed
in a Eurovent granulator for 3 mnutes using an
i npell or at operating at 300rpm 25 The inpellor was
Sﬁign%ﬁué%rﬁt@%re@&%p@&@&p QEIn%%uﬁ@h? ﬁblci'%g% Fi]lm) 9%#{ round

then added to the m xture at
a*f‘&ﬁ%s #b¢ taggat comprepsaen weight of 309 mg &émea?kﬂléo gﬂamg) @dwatsrget
RERRNGEEF 4.1 he48rahul e was wet nmassed for 5 m nutes
using the sane setting for the inpellor and chopper.
The wet granule was transferred to a suitable drier,

RSk Seekd cotfrd1sI8r QBI'e‘?Qrm% ht £0Gar Jna}r e aﬁ 1%?[ aP%éag&%ﬁangmtcrvals

was approxi mately 3 granul e was T ranst err
ghegyghaug ths Rospression fen meadnmgnm tenths tablat prass wag badudd as
tecdshgyj ar. The powder was blended for 1 mnute at 22
rpm The bl ended granule and 36 WO
2007/ 059500PCT/ US2006/ 060898 magnesi um st earate were

|
ONBYSPRLHMcHR flth Rabilish@RlR &&? géagﬁf l%:(ﬁs drﬁﬁ?thg agqlﬁmi

round tablets at a target co
(GaniE of opadry PETdTED wam vaith ﬁlﬁg@i off wwkwesgeoﬁddle musem A

4uRdBR film coating machine was pre-heated to 80°C for 1 hour. The tablet cores were
added to the film coating machine and rotated at 20 rpm at 80°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.

EXAMPLE 6
MODIFIED RELEASE (MR) FORMULATION of 8-(2,6-diflucrophenyl)-4-(4-fluoro-2-
methylphenyl)-2- {[2-hydroxy-1-(hydroxymethyl)ethyl]Jamine} 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)ethyljamino}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
Microcerystalline 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/iw
Sterile Water gs

309mg Total Tablet Weight (100%)
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5 In-process controls for tablet weight and hardness

may be applied at appropriate intervals throughout the

conpression run and adjustnments to the tablet press may
necessary. A 12%w w aqueous film

g‘g’sg@g"gu o§1 was prepared by dispersing the reqﬁ&?@sgo%d)ﬁoss:s

guantity of opadry powder in water, with the aid of a

suitabl e size paddle m xer. A sui tabl e filmcoating

machi ne was pm heated to 80C for 1 hour. The tablet

cores were added to the filmcoating machi ne and

rotated at 20 rpmat 80C. The aqueous fil m coat

susen3| on was sprayed onto the tablet cores at a rate

UL atigd Math .5g/mn, until an approximtely 3%

@%A%@% eg (2, g&%I fluor gsgﬁg%@@!’@‘%% §E’e’ and

]qrgﬁﬁsqudzzs 1%@%% f}:f)’h Engaple j yielding a dosage strength of 7.5mg/tablet.

{[ 2- hydr oxy- 1- ( hydr oxynet hypet hyl ] am no} pyri do[ 2, 3-di py

rimdin7(811)-one, tosylate 20 Matrix Tablets with 27%

Pol ymer Polyners are either Methocel K4M or

HMBBQ BEbb@ERnLAHIRe ANl ¥ SRPRMGISF hIBLEARI L te Yiministered

W w)
g esogbination, eyl avifnonepr cupre pdditienad drues loy proiderss &y may be
e sQatY ot desdrble,
(hydroxyrret hyDet hyl ] am nol pyri do[ 2, 3-d] pyri m di n-7(8. 8)
-one tosylate 10.4 ng /3.37% w w Lact ose

byt S LML LA 401 o

RrRyides Waa @grina?ﬁﬂmrb%ﬁth? iy enfioRnd@, sgg%cw/gmtqga @dmingstéred
GRAVIdRADy O tBBdthet; SLEUMMLMIPLE SibdiBta Sy IR such a way as to provide a

beneficial effect from co-action of these therapeutic agents. Such beneficial effect can

include, but is not limited to, pharmacokinetic or pharmacodynamic co-action of the
therapeutic agents. Combination therapy can, for example, enable administration of 2
lower dose of one or both agents than would normally be administered during
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 sequentia 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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309ny Total Tablet Wight (100% 37 WO
2007/ 059500PCT/ US2006/ 060898 Bul k Preparati on Met hod
The conponents were wei ghed from bul k containers in the

not ed above, and processed as i ndi
%@?0395@(? yi el ding a dosage strength of 7. 5%(?1‘{@52?%@?0898
5 In one enbodi nent of the invention, a conposition of
the invention can be adnministered in a conbination

therapy with one or nore additional drugs or pndrugs as
may be necessary or desirable. 10 The term "conbi nati on

her.apy". herein reat ' ]
R g e
dose Fanckaenplerty aratadi/or is b dpsxgeifori othgudph fheqrresent composition.
oget her 20t | .a ' Qsbi¥atid
TRUBir e PR o BhpShie STRPOUT Haidr EEP o Blated
tthgetter ihesiaplewbsagedgent s. Such beneficial effect can 15
include, but is not limted to, pharmacokinetic or

phar macodynani e co-action of the therapeutic agents. .
(intekaetidosage tthé fragyency of administetiopdependnthiylseverity of the condition

dm ni st r.agi Qn.. . . ) ) s
R b P S 8 gt
triedication tedsiivifiual miy be taking addnwell khowm tethose illeddn she art and
associ ated w ' ' .
53R ey DR R OB o common or
idednse af 8-(2he-diompheayl)-dd4 dluofo-2andthdpeenyDi 3 {[2-hydroxy-1-

not her y ' ' 0 S
TEPSAABL AR e AR S0 TOE G Sl s oo
tandfoafheugatientisgesposets thapartiofarsepdition bewagisetsdr apy

regimens that incidentally and arbitrarily result in
sequential or sinultaneous treatnent. 25 Conpositions
Ruitebly, inaembinationdor the twsstpwot of thyumatoideatthrisis, the water soluble salt

CRELIR B REN AP 82 0uBRLE bt Aoty R 0. thiafbgerond
aogen(?’%?s onéatpt %{ﬁl S g_r can b@/,?#; adnt ni g[tge ed xgnce )
d&irdryxyietbybethy Bersingiviride Bsi-davisndiagi8H)-ang and énparticular the
48 %&Q 's@{‘&ﬁy ﬁﬁ GRS ﬂg&ﬁlﬂgﬁitﬁmﬁﬂér'&pf%ﬂﬁ QAN AeSmstifythg
comprnat i on t ergﬁg&can. e adm nistered at the sane
tantieheammatiodrigs (AMARRS suckabatapeptiOrawstaPaspmrepfagrel®),
S Mg@é&it&ﬁe SN EAINRu A RARSHES), tfetHdbxaeMANgL | On
therapy can be adm nistered in separate dosage forns or
i hydeaxyEblornguine (Blequenil®), mma@%&@mg@b et ropidRiasva®),
2R (RIRF®R IHBA:B (R¥wRE®), br S8RM TR PR AGES, RS,
the second agent can = i ]
prednisone; NS, ’s, COX-2 inhibitors (Vioxx, Celebrex, Bextra®), nonacetylated
salicylates (Trilisate or Disalcid ®); alone or in combination with cach 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. Rccently the class of drugs known as the statins (atorvastatin,
fluvastatin, lovastatin, pravastatin, rosuvastatin, and simvastatin) have been suggested for
treatment of rheumatoid 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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38 WO 2007/ 059500PCT/ US2006/ 060898 be adm ni stered by

any suitable route and in any pharnaceutically

accept abl e dosage form for exanple by a route and/or

WBzﬁ'o osape formother than the present Co"p%THs%bﬁm&dﬁ%
a preterred enbodi nent, both conponents of the

conbi nation therapy are fornul ated together in a single

dosage form 5 The exact dosage and frequency of

adm ni stration depends the severity of the condition

being treated, the weight, general physical condition

f th
Iondlt V%ﬁgﬁr%%h%ﬁeg i ‘t:hﬁ Wegué?ﬁ: qurJ{FJQ) a%atdo%etot? fhese DMARDs

known t0 those
ohayl vasdwith therreverity 05&@ C@atlitlbe beipg drealedthaweight, general physical

dSh&hiom Qletﬂcg tiegg 1%1 @llb 20dc t%\ﬁeche fdividual may be taking, the
concentrati on o ree base o

gahlobgowiis mpmpnem<}osage( sphedulefos nmintendnge gheeany B iowell known
% H‘g’g%%%% ek iyl ] ami nol pyri dof 2, 3-a] pyri i di n-7(81/)

-one in the patl ent s bI ood and/ or the patient's

r espogzes A jf AFEFPY S eat
Suita ;;;gz"g 0. COThinALL gnUwif%% ¢ MAinanene Therapy
rheu traxdtdiri ti s, the: @aﬂe?rS-QﬁlntgziWeelsal t 15 of
8-(2,6-dif Iuorophenyl) 4- ((hicictabler 3-522 deghenyl) - 2- {[

2- hydt 0y ¥rokychloroquine 200 mg twice daily
(hydreg egg }ﬁypet yl']anm no} pyr| o[ 2, aﬁ, pyr| m d| n- 7(813)

-agnmem g‘l‘lg’rsl 3 WBW?”}F% s i O(;) T’g:ég:"i/ &5 Al spase.

modi fchfgmmlqk'rMe@nrﬁtl c diiididelcreRNiEDEE/day éh a single dosc. IF
abat agept. (Qr.enci aO) .. ent auadtalengted( Ehgédes) . i nfli xi _mab

(Reni qgggcrgg A ?1§rra6 """ '(gmlsrcg%ceesemeéw exate

gmri(gqg%l ..... g(f%% r Oﬁm ?

g/ G A R Sene
Anaki r neket p\ et nei R uxFFXa MKk QLIS

corti céétlenmds(ﬂ@uccﬁ as | @@w:%;methemmwomvew
i nhi bilt.ors. (Vi.oxX....Cel.ebr execkit r a0) ,..nonacet.yl.ated..

sal i cyhaigsea( 17111 sate or D}O&ﬁhg(ﬂd@ﬂy alone or In
conbi Hegih@enwi t h each other. Other DMARD s which are

used e LUERUETTY T Yo Byt ) Bl L S

gzat hi c\MGl-0sSBo
SQQSB‘&%tW%%WFﬁé“a@PBWW% combi nation with the
other DMARD s. Recently the class of drugs known as the

statins (ator astatln fluvastatin, statin,
m@%we%ﬁ el Blspmediates, SHeh %ﬁ%%fs‘lte afw’sl beeein appedsmonstrated
Séluaﬁ%%@sjatfcqscﬂerneat)][mmn Bélo{vrlﬁﬂﬂ&%b@bﬁll%ﬂrﬁtﬁfeéﬁ b§8-(2| s-d

u orti ve S or use ese ents | NCl ude

?RhﬁPylé'éll'é fﬁ"ﬁ‘f 3|‘P§H¥lﬁh@y ’g'p]r acenent
t(ﬁﬁilﬂ:mﬁnl : et@ﬁ}?btligﬂ]abﬁlﬁs}@l ﬁrﬂ&d)[ﬂs @g@ﬁhﬁma@@%n&&btylas salt, this
oXlLI ene [a

ShRs S EpEE A Snetebroftssie pRe PO Bouds f Eormge ) and
WHD) whitimiad ﬁleNSEA{IeD:lﬂrS(GQﬂ-IQg mbRbbdibglacediraddtedeizh bl €ppi6riate
o) Str ect a ent such,as a ot Qn- pu .

e 1R LA R b PR iR B BuBh S s Bebtatigptions 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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recogni zing that the frequency, duration and dosage of
these DMARDs may vary with the severity of the

i.ti,on being treated, the weight, general physi.cal
\&g:}g(ﬁ(}ls%ﬂo of the particular patient, and ot he"?Cﬁ/&Sz&’%"060898
nmedi cation the individual may be taking, the table
bel ow i s a recommended dosage schedul e for mai ntenance
therapy as is well known 5to those skilled in the art.
VWi |l e specific synthetic internedi ates, such as those
descri bed herein, are denonstrated 10 in the schematic
(Schenme 1) shown bel ow for the overall synthesis of
¥iguug solely as an illustration of the preparation of compounds of the present invention

Tnd EaianBe Rz schdnld 10501 it B SORERY deod bhiRh I Blehed

@m@mﬁmpﬁwﬂmimnm py mict op Bpifid ay,rmﬁ Rﬁ! rﬁg?@&lsh)ad t
&ghéqoéél IlIF’&'ﬁlCﬁ%.l‘J dee{x@d W@J@Sﬂﬁ% St th l?qu qn cl(c}:/qen)l[?ounds of

e geh rocess oln
éh@m@hﬁﬂi)ﬁﬁDﬁhddﬁy)ﬁhﬂmﬁﬁb&ﬁdﬁmmbdﬂhﬁﬁmaRg nolety
di spl aced/reacted with an appropriate 15 "X' noiety
such as shown bel ow or as described in a nunber of

Famey be deitableaiuiing shesyothesis ofDe 02MPEBOB IS thOIY4HtDTIERB a5

SRpRp il Yoo 1, BBl es? Rl ool B o ot

nedengpmgseastion smastorrdidansented sidggeactions. Nmctionat gromps such as

e e

neadsly rempeyedeuhanclesirgdh dsudtabllesomowmmestegting groups foonsat with hydroxyl

S0t shTbBlRRA Brglt e sk Kl fn the art and deporibed in many referonces, for

imgtanses Rrotegting)Grauipe m@a@mcaﬂym&trmf Gmgn@ctwd;d@hofwﬂene& Sons, New
ﬁfcﬁ'ﬁ Sk d¥E r&ﬁcpéﬂlﬁﬂf 1591 HHE V\%llleﬂl e\%?suﬁ@g QUReb1EL famples of

shown w th S-nethyl group
ﬁl@é@g'em@@mgr@ﬂp% ineludy er;lm i enpipsasychwed Yengd, and aryl groups

§9&P£sftkﬁ—lﬁbxy&rbmnﬁ%Bos§ thémaﬂghta.?] > E%L(ﬁl%l 1 or 39 dlphenyl

are deened repre t|ve ents

#nd atkyhpbemasichas mswmget(tﬂyy anf plky) chaimef w(amkyle askmr émino
¢ I

Eﬁt%ﬁggﬁiﬁﬂsmeﬁﬁ‘%ﬁ%%ﬁﬁ*‘s ARG T

Helacig _rorpp Aif tapically) proteptgd i coyearsign to arpestdr fhat can easily be
Ty Bk y28 Xor SRS mm&é@ﬁyl NRbAsih ebehdy UG IRL Y
reaction so as to avoi d unwant ed si de reactions.
Functi onal groups such as hydroxy, am no, and acid
groups are typically protected with suitable groups
that can be readily renoved when desired. Suitable
common protecting groups for use with hydroxyl groups
and nitrogen groups are well known in the art and
described in many references, for instance, Protecting
Groups in Organic Synthesis, Geene et al., John Wl ey
& Sons, New 15 York, New York, (2nd edition, 1991 or
the earlier 1981 version). Suitable exanples of
hydr oxyl protecting groups include ether form ng groups
such as benzyl, and aryl groups such as
tert-butoxycarbonyl (Boc), silyl ethers, such as
t-butyl di methyl or t-butyldi phenyl, and al kyl ethers,
such as nethyl connected by an al kyl chain of variable
| i nkage. Am no protecting groups may include benzyl,
aryl such as acetyl and trialkylsilyl groups. 20
Carboxylic acid groups are typically protected by
conversion to an ester that can easily be hydrol yzed,
for exanple, trichloethyl, tefitbutyl, benzyl and the
like.
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N el oo

Schene 2 Schenme 2 is a description of a synthetic
pat hway to nmake internediate (3), a conmpound 5
representative of Forrmula (1V) and which occurs in a

0 r of the synthetic exanples herein. Another

%#Q‘Fﬁ@59ﬁ?%sent i nvention are novel conpounds P%&“E%&ﬁ@?‘%”
1) represented by the formula: 10 WO

2007/ 059500PCT/ US2006/ 060898 wherein R is

i ndependent|ly sel ected from hydrogen,

C(Z) N(R1O XCR1OR20) vRb, C(Z2)0(CR1l OR20) vRb, N(Ri

Or) C(Z) (CRLOR20) vRb, 5N(R109C(Z) N(R10') (CR1OR20) vRb, or
N(R10' ) 0C( Z2) (CRLOR20) VRg; Ry is ¢independently sel ected
at eachgpccurrence frontl hygeog hal bgen, Cl-4 al kyl,

hahqsubsti tut ed-%ﬁ%ﬁgzgl kyl , cyafpo, EEitr :

( CRIORZO0) Y NRd . I ORZO%M' o BRELNISY 0T RS
S(0 CRI10RPO) 17 ; R3 |s i ndependern
sel &ct ed at S‘(é‘a rre?rgl thdro en, hal ogen,
Cal kyl, or 10hal stitlute _4dalkyl] R4 and R14

eachciegumsndent |y sel ecked at each octurresggf r on
hydr oggeno®dr 1Ci 4 al kyl, or R4 and R14 toget hBK® '6F‘H‘
nitrogen to which they are @uMEEMBESTorm a At & ocy, LSw
ring of 5 to 7 menbers, whi éH51 ng optionally contains
an additional hetero atom sel egted from NRO; a{

Et;NHCI, Boron salts + OHC

CghFgN;OS
(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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15 R5 is independently selected at each occurrence from
hydrogen, G _4 al kyl, C24 al kenyl, C24 al kynyl or
NR4R14, excluding the noieties SR5 bei ng SNR4RL4,

0 ing SO2H and S(0) R5 being SOH, R9 r
%o%é@%%@ﬁtly sel ected at each occurrence frglpn"‘?r‘ﬂlj?&z’o069‘06&898
hydr ogen, or Cl -4 al kyl; R12 i s independently
sel ected at each occurrence from hydrogen, C _4 al kyl,
hal o- 20substitut edCl4 al kyl, C24 al kenyl, C24 al kynyl ,
C3-7cycl oal kyl , C3_7cycl oal ky1Cl14 al kyl ,

C5- 7cycl oal kenyl , C5-7cycl gal kenyl G -4allcyl, aryl,
aryl G _4 al kyl, heteroaryl, ' eroaryl1Cl-4 al kyl,

het erocyclyl, or a heterocyc {B,¥ kyl moiety, and
wherei n each of these noietiey excluding hydrogen, nmay
be optionally substisajed; )

98] RI

i s independentl|y

: Byfhegen, Cl-4 al kyl,
hal o- substituted Cl4 al kyl, C24 alLkenyl, C24 al kyhYI
C3-7 cycl oal kyl, C3_¥f el yl G _4 alkyl, C5-7

eycl oal kenyl , C5-7cy% alkegyl Cl-4 al kyl, aryl,
arylCl-4 al kyl, heteroaryl, heteroarylC{li al kyl,
hgtgemcycl yl, or a heterocycl ylCl-4 al kyl noiety, and
5wherein each of these noieties, excludin hégro en,

Ry 5jadepgndaizispigoted For hdreasn, GEINRI 02 CR1OR 26}

i nd I C nce from
hyd?@%ﬁ&dﬁ‘@%@r W&%@@%ﬁ&w"%_ecycloal | cyl

G _Nil RKd' W’DC@S%RYO’)@MOMeTvRibn?ﬂm lol(v)‘OG(ﬁa(mb t'lim.tze?m’
excl.udi.n (0] n ma e o0 | On Supsti eaq, or

AR aldmgﬁn %{rabeige%@fedﬁt %?‘f’?‘t%é‘?rﬁ?“f’? AR F‘ﬁ%%ﬁnapé-“ alkyl, halo-

att %Eﬁbﬁ%té@t?haﬂkﬁpé)jaﬂ&%ﬁ& (@R%R'ﬁé)@tﬁﬂgﬁﬂ RFIQ‘EMQOW C(O)R12,
Ot o b g optionally

ring of 51 6 nenbers, which rin
contSRisNS(R 528 @ Ro el (CRe0Bp@at@1 Kel ect ed from oxygen,

syltur or NR9 ; Rb is hydrogen 40 ,al.kyl 7

o PRty el Rt A i PAEPaocGH kg yilostn, €1l ox
ary heibaiahicyt 4heyeroaryl, heteroarylCl_10 al kyl,

het erocyclic, or hcterocyclylCl 10 al k

i end/R14ptecacinisidepdndentlyssetdctedishepdnageestrnge fqmyl)lgletiwgeb@r C1-4

opt iaﬁsr;;rﬁ Iolr Salillg 'i‘(tli4ttgée ér Vél'l‘él th mjh%g%' tolxghl%i:l @Qy’art? gtta%fnéq form a
heterocyclic ring of 5 to 7 members, which ring optionally contains an additional
heteroatom selected from NRg;

Rs 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
SO5H and S(O)R5 being SOH;

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

R12 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, C5_7cycloalkenylC].4alkyl, 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;
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mis O or an integer having a value of 1, or 2; 8 is an

i nteger having a value of 1, 2, 3 or 4, andt is an

i nteger having a value of 1, 2, 3 or 4. vis 0 or an

' ving a value of 1 or 2; 20 v' is

‘#ﬁé@g@#&r’;ﬁﬁtly sel ected at each occurrence frgr%T S%?Wgénosgs
i nteger having a value of 1 or 2; Z is independently

sel ected from oxygen or sulfur; RL0 and R20 are

i ndependent|ly sel ected at each occurrence from hydrogen
or Cl_4. alkyl; and 25 Ricy is independently selected

: ' I
R PR RS PR QRN Br R, CTAIR -
hlygflfb@ﬂﬂtedftaﬂ-@ Qt&m, C@'Z:Ldﬂcaﬂﬂ%!;lm hgigmy_s a3t tcltatiad @13 4cycloalkyl
a , cyan, nitro, (CR1 ' L
( c%@mzaé%da €30 cpaloa ke, %@@%ﬁc@?ﬁ#ﬁ@ky&w, arylC1-4 alkyl,
, : 2007/,05950 6 an
g ﬁ@l@%gagx h@%ﬁ%ﬁ_ﬁ A ROLLOAIAORFCILISERIACAOPHRR dldlety, and

iment, hdependently selected from
hy divherein, eablabbihese, méittids, akdiyding bydrbgdno meyi bbs bptionadis-s@hstituted;

kyl. The h ' f I f f '
S5, D Rl 0Lt S B 85 1

i'ne,
hal gy epsIbilkl €9l cldalRyINY]_qalkylGiSiety| ndRidrbigreach of these moieties,
enbodinent R ' is independently selected from

hy dexsiissting hedregpanmay be optiopglly pubstituted; or Rd 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 sclected from
oxygen, sulfur or NRg’;

Ry, is hydrogen, C1.19 alkyl, C3_7 cycloalkyl, C3_7 cycloalkyl C1._1¢ alkyl, aryl,
arylCq.1palkyl, heteroaryl, heteroarylCi_1¢ alkyl, heterocyclic, or heterocyclylCy_10
alkyl moicty, which moictics, cxcluding hydrogen, may all be optionally substitutcd;

Rg is Cq.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 baving & value of 1, 2, 3 or 4.

v is O 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

R1¢ 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’NRdR4’,
(CR10R20)v*C(O)R]2, SRS, S(O)RS5, S(O)2R5, or (CR10R20)v’OR13.
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5 Preferably the halogen is selected fromfluorine or
chlorine, and the C1 4 alkyl is nethyl. In one
enbodi ment of invention, the phenyl ring is substituted

i nd ndently 1 or 2 times by fluorine, or nethyl,
gﬁizﬁ@(é?%,%os is an integer having a val ue of 11’,C1¥l,152%”66’?°893
4. Preferably when s is 1, R is 10 hydrogen. Suitably,
Ri is independently sel ected from hydrogen,

C(Z) N(R109( CR1OR20) VRb, C(Z) 0( CR10R20) vRb,
N(Rily)C(Z)(Ol 10R20) vi t b,

RLERATR N R NITRLE: P ok Yo Mg,

%lb@u@ﬁg&&i al kaydlkylZ The habsygeis pﬁﬁi&aﬂlyl s8leCted Broa{ ti@fHe)or chlorine,

Ro is nmethyl. In one enbodinent R is
GhE)Q (LREGRR @ertish, anRithd mmummteczcm Ayl §eCF3.vIn Sother
and 20 R , is methyl. Preferably, is in the

serp@simwrfi]amnd@pendmlyusnlemé ﬁ@nplusir@ge@nhalm ph€hyhlkyl.

b RERE Pheifieh s Sttt ol o Rl Yo 6F s et

snwnc&mbadidlmw;nvéntfdnu@fe@ha&l 4mgiid subetitQtedidependently 1 or 2 times
or tri-substituted in the

anﬁ uor o;
7] %’85?’{?‘18 YSuch as 2,4,6-trifluoro. 25 The phenyl
rlng when substituted by 12 lis preferably in the

2;position, if R_is dr oge in_the 5- ition
VPPl b i ofe s@m%&é SAPRE-Y W%H@ﬁyt Pl Bids
' ituted by both R and RI'" it is substituted in
the 2, 5-position. Mire preferably Rl' is in the 2-
position, and Ri is in the 5-position. 30 Suitably, R4

ageltaBlA R i€ indBsdhdbmieReREQ T dry h)%&l:.g&ié @?Zﬁgﬁei g?t%RnhpR@%va,

occurrence from hydrogen or Cl-4 a fi,
tG Dﬁ@imﬁzmvﬁmd\m&mf RooB20)eRbt hey are attached

L@oﬁ}&%wéﬁ%%ﬁ@%b@éiﬁv%mﬁ.%#@i& B0 CRIPFSDERR: 2 ns
an addi tional heteroatom sel ected from NR9,

?@Lc{ﬁ?aﬁfee e %%“ﬁ%ﬁ@@ﬁ@&bk&p?d T ———

% excl udi ng the noieties SR5 being
SNR4R14 GRS i ng SC2H and S(0) R5 bei ng SOH.

In one embodiment R 1 is C(Z)O(CR10R20)vRb, Rp is methyl, Z is oxygen, v is 0, and
R7’ is methyl. Preferably, R] is in the 5-position and R 1 is in the 2-position.

The phenyl ring when substituted by R1- is preferably in the 2, 4, or é-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 Ry’ 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 R 14 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, R9 and R9, are independently selected at each
occurrence from hydrogen, or Cl1_ 4 alkyl. 10 Suitably,
R12 is independently sel ected at each occurrence from
ro Cl. 4 al kyl, halo-substituted Cl1-4 al kyl 4
W?x)ﬁ%'é’ U 2-4 al kYnYl, C3-7 cycloal kyl, Db atos S
C3- 7cyc|oalkyICi4 al kyl, C5-7 cycl oal kenyl
C5-7cycl oal kenyl Cl -4 al kyl, aryl, arylCl-4 heteroaryl,
heteroaryl G -4 al kyl, heterocyclyl, or a
het erocycl y1Cl1-4 al kyl noiety, 15 and wherein each of

[
LRSS P FHERUAAY S p3fneT ol B EAY
he@mtcmetlmtehﬁemfﬂm hydr ogen, Ci- 4 al kyI
hal o-substituted Cl1-4 alkyl, C2_4 al kenyl, C2..4
all cynyl, C3-7 cycl oal kyl, C3 7cyc|oalky|0 4 aIkyI

SGHaHly,(R(§ is(iﬂdldpeﬁljtlntly ESedtedy & cadh kesiydenElfrdm abliydgen, @ 1¥J1 alkyl, C2-4
rylCl-4 20 al kyl, heteroaryl, heteroar%1C14 all cy
al*é@b‘ﬁ G2yicallynyl gF NR4Rp4.crsluginethemoicien SRy beingi Sé{RﬂRmn&(O)st

er ea hes |et|es excl udi ng hydrogen, may
:ﬁ%ﬁ%néﬁﬂ§ﬁﬁﬁbs?g ed. SU|tany, Rd and Rd' are

each i ndependent |y selected at each occurrence from
hydr oge Cl4 al kyl cloa | c
SBV%‘?%?M@‘F@9 Q’HW?P%?@YW %P@%@P?Pré@&éﬁﬁ@mhﬂ%ﬂ or C1-
g@qﬁpletles excl udi ng hydrogen, nmay be optionally
substituted; or Rd and Rd" together with the nitrogen
whi ch they are attached forman optionally substituted

cli.c,rin
SO s oAl ) aeﬁe%qdﬁt. on%ﬁcuﬁ%‘%%?ao& B8 Glplvt
hmbcsﬁbﬁiw@e - PR Co o 1, C3-7 cycloalkyl
2007/ 059500PCT/ 82006/ 060 98 SU| tab¥ I—jab i s hydrogen,
Caa7cyeloalkylff1-4 elkyk Coyz pysdoatkanyl, €5-7cyc léclcmsellqlcy plkgil _am(b, arylC1-4

By o A1 89 o1t e,

ahetvbereityeic bCthedOmalekyd, exdtidihy hydbi&d) miByibe bpEsnally substituted.
excl udi ng hydrogen, may all be optionally substituted.
5 Suitably, Rg is Cl1-10 al kyl, or an aryl. In one

Seirdogi Ry ﬁcpéﬂiienﬁl)ﬂsﬁdf&dm chh d@ufedncd fﬁidﬂﬂﬂrdrogcn, C14 alkyl,

referably meth rop nor e pr.ef erabl
|SP3§W§FGX flpda %Ylo r‘gm}&ﬁlﬂ 124 é‘rkygﬂvﬁﬁrg’ Cé’ck‘;’&ﬂ%b of 1
r e
CLrriokRy NG, SHNE RIS AcI kel ComKS ok BEnC 24 fhod Byt arviC1g
akigt, hryteroary Ll 0etgoayil -4 plkgf, deaibloyclyt ohy hetefisy gl 14 a&yl Soiety,

agd) whereglgeeagh g? t\f1I gieggsl lélzgc h%mg hydgrb ge:);l, %r;ay%e optionally substituted.

Suitably, R4 and R4’ are each independently selected at each occurrence from hydrogen,
C1-4 alkyl, C3_g cycloalkyl, C3_g cycloalkylCj_galkyl moiety, and wherein each of these
moieties, excluding hydrogen, may be optionally substituted; or R4 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 NRg’.
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Nt e,

Suitably, t is an integer having a value of 1, 2, 3 or
4. Suitably, v is 0 or an integer having a value of 1
or 2. Suitably, v' is independently selected at each

currence fromO or an integer having a val
\58 2007(0595h, %%gi@s&éngﬁ%orss)s

(fy, Z is independently selected fro
sul fur. Suitably, R10 and R20 are independently
sel ected at each occurrence from hydrogen or Cl-4
al kyl. Suitably, R o' is independently selected at each
occurrence from hydrogen or Ci 4al kyl . Suitably, R3 is

Loigencent Ly sel 1 o6 o i, ol OB gk, o
ﬂgt% f&ﬂgﬁdﬁ ét#eérzp ﬁe@foaﬁh&j?r I ltﬁb@er@ﬁhé"dﬂhbteaﬁybl&lcl 10 alkyl

al o- substltute -ClL. 4 alkyl is
Moaicty, pitedhemaietiys, exdiedipp bpdtbgen, ngyiadl tewipsionatiyt ‘?@b%tttyte%
i ndependently at each occurrence from hal ogen, or
C _4al kyl, e.g. WD 2007/ 059500PCT/ US2006/ 060898
Bliuly, @C]ﬁﬁ)tshwl ol m zoyie Iz phodibeditnentofithyievention, Rg & 1-4
phenyl ring is substituted i ndependently 1,2 or 3 tines
b@ryr,mﬁraw@meéhsg}orvrqul morgpreggrably msiofler abl y, t he
phenyl ring when substituted by R3 is in the 2, 4, or
6-position, or di- 5 substituted_ in thf OSItItOIt]th
Sudsblnan -G o1js pp inteper heiirga vaiug Ofi £F to Ib‘meo*?rm diment ot the

ﬁv@n{%rf 1495 01n AiotHER thwbditiecht SIhOinveAtidd th-iS QLbﬁlﬂlﬂéjE @kthiyh or

4,6-position, such as 2,4,6-trifluoro. one
pt‘dwﬂlpl’ﬁfﬂ‘hblyfméﬂllfl i nvention when t is 1, R3 |s
hydr ogen. 10 A conpound of Formula (Il1) is represented
by the structure: wherein Ri is independently selected
Suhabiisds ey énegeCh@ing Ryduy OCRIDHRRO YV RD,
C(Z) 0( CR1OR20) vRb, N(Rlci 0C(Z) (CR10R20) vRb,

Suitably, t is an integer having a value of 1, 2,3 or 4.
Suitably, v is 0 or an integer having a value of 1 or 2.

Suitably, v’ is independently selected at each occurrence from 0 or an integer having a

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

Suitably, Ry and Rpg are independently selected at each occurrence from hydrogen or
Ci-4 alkyl.

Suitably, R]0’ is independently selected at each occurrence from hydrogen or C]-4qalkyl.

Suitably, R3 is independently selected from hydrogen, halogen, C]-4alkyl, or
halosubstituted Cj_4alkyl. Preferably the halogen is fluorine or chlorine, the C14 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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15N(111 0 OC (Z2)N(Ri 9(CR10R20) VRb, or
N(R10")0C(Z) (CRLOR20) VRb; RI, is independently selected
at each occurrence from hydrogen, hal ogen, Cl-4 al kyl,
hal osubstituted-Cl-4 al kyl, cyano, nitro,

MY NRdl t cP, (CRLOR20) V' C(0)R12, SR, S({)R2006/060898
S(0) 2R5, or (CRLIOR20)vVv' OR13; R3 is independently
sel ected at each occurrence from hydrogen, hal ogen,
Cl-4allcyl, or 20hal osubstituted Cl-4allcyl; R4 and R14
are each independently sel ected at each occurrence from

1 I W Talol

RS it R ozl B RO iRl M udd
rlnﬂ@eeﬂCIEIYthPrﬁemby flugtinele.g-it ksgl, @poi I)nal I y cont ai ns
an additional heteroatom selected fromNR9; WO
2007/ 059500PCT/ US2006/ 060898 R5 i s i ndependentl|y
slérle@eqté:d the pt@amrirtﬁ:wmrr arstétuted dnBpyid imter?, 4@ @p@ﬁtkyll, or di-

s fled ke GaptySaniilon Haot ot 2redonn af io-tifloro, 2-

Sﬁ&hﬁ@-ﬂem}g o%‘hubsﬂﬁg.to’ﬂﬂﬁi tH3R,4 arpesmaﬂ,emem Q@Ilﬂl@‘mﬂuoro.

sel ected at each occurrence fron1hydrogen, or Cl1 4

al kyl; 5 R12 is independently selected at each

daouk efbodinichoss thy thvegidh whed t is 14R @ idbildrogen.

hal osubsti tutedCl-4 al kyl, C2-4 allcenyl, C2-4 al kynyl,

C3-7cycl oal kyl, C3_7cycl oal kyl1Cl_4 al kyl

C&d@ssmmﬁm{m (E5id cot otk 85 Ghubatdy! , aryl,

aryl G 4 al kyl, heteroaryl, heteroarylCl4 aIkyI

het erocyclyl, or a heterdtyslx1Cl-4 al kyl nviety, and

[ ieti R hydlng hydr ogen, may

be 10optionally substituted;~E i i ndependent |y

sel ected at each occurrence f1om hydrogen, Cil-4 al kyl,
T OR_4 al kenyl, C24

aIkynyI, C3-7 cycloalﬁ¥ C3. 7ehcl oal kyl Cl- 4 al kyl ,

C5-7 cycl oal kenyl, C5-Fcydi oaVkerRfP™R8-4 al kyl, ary

aryl G _4 al kyl, heteroar heteroaryl C -4 aIkyI,

heterocyclyl, or a ) | ylCl. 4 al kyl noiety, and

15wherei n each of these eties, exclugmng hydr ogen,

qﬁﬁgbe optionally substituted; Rd and are each

[ ndently sel ected at each occurrence from

mﬁfsd@dapcndéﬁﬂy adligtbd fréﬁ E@ﬂiﬁéeﬂ at(@NI(R 1 (ERCRIYREGRRKY 1

C _4al k ety wherein each of these noieties,

ex c p&@i@t&%?ﬁ?@g@h; N0 KEZHER18R20MBbs ubst i t ut ed; or
ot MR SeHREEPRER ?%%2%5&%&@???’53%@?&@%@%%

R ngs inflersndditly sblentedbeesh onhircince f‘rng hydtdgendialggen, C 1_4 alkyl, halo-

cont n add tional heter cted from ox
o Pty e gaR O30y N (B30 H COR 12,

cyckRrg) §00hRrs GROT 1y ok ek -Of(y)3; al kyl, aryl,
aryIC?'$Od) &Qﬁ 3he?erg§rggﬁg eteroaryICJ _1() aIkyI

Higt & elllci@eﬂy grledied atreselyodopmrencefnmabigiogers halogen, Khisiticyl, or
”D'ﬁhbﬁ%@mﬁé@d%ﬂiﬁhhydrogen may all be optionally
ut ed; ?

subst
R4 and R14 are each independently selected at each occurrence from hydrogen or C) 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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25 Rg is C1_10 alkyl, or aryl; 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, and 't is an integer having a

I , 2, 3 or 4. vis 0 or an integer '
\é'gzﬁ@mg;su or 2; 30 v' is independently sel egféﬁéﬂ%?&mmsgs
each occurrence fromO or an integer having a val ue of
1 or 2; WD 2007/ 059500PCT/ US2006/ 060898 Z is
i ndependent|ly sel ected from oxygen or sulfur; RLO and

R20 are independently sel ected at each occurrence from

d d Rl t
S et el ot R etk PR RHERROCEA i, Co-g ko,
G - g g?rh vl G NR O exbHeHing thEQheTktict SRS heing smma@mtsed)st being

by t uct ure: wherein RI, Ric R3, s, and

et SOz encaS(QR3 deingeiDRpove for FOHTLH a (11) Rg |s

10C1- 10alkyl bl R

Ro o3 By A epPRaBHY HI5Hiod e PSRy R b gy C1F ek
gﬁé? s R eﬁaé&%iyyseﬁe&am ef% oRERRAke frbfh tg@?og%ﬁb@ji4f§.ﬁﬁ‘l Hafo-

I nvention, mis and Rg is nethyl or propyl

Sr queitahdeiaCmthI Cj.E; amyecmmmh yi, @Bimmaﬂlaﬂ,es t he
ecar boxyl ati gn ste usi ng.a_thi et at er|
anﬁi—ﬁf’!&iﬁl@lﬁb“ﬁ]ﬂé}f 1 9%'783(%9"3‘% e??yc @‘ ﬁé’ »iggyh
t hi )
' ﬂg@rﬁﬁ}'ﬁﬂge‘t‘ﬁmﬁ 8?1(?1_4 Ry B hét@ldcy&l'ji? B?Qiaeteﬂelﬁﬁclylcl.c;

a sult oaciri, such as” potassi um
S oohﬂnynmmadypandnwhmgme@ ofithese esdietinsorxchiding hydregent maybe

Wi tolyu%nmyesu%gt%%& of this invention. The pKa

R13 is independently selected at each occurrence from hydrogen, C1-4 alkyl, halo-
substituted C1.4 alkyl, C2-4 alkenyl, C24 alkynyl, C3-7 cycloalkyl, C3-7cycloalkyl
C1-4 alkyl, C5-7 cycloalkenyl, C5_7cycloalkenyl Cj-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;

Rd and Ry’ are each independently selected at each occurrence from hydrogen, C1-4 alkyl,
C3_gceycloalkyl, C3_gcycloalkyl C1_qalkyl 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 NRg’;

Ry, is hydrogen, C1.19 alkyl, C3.7 cycloalkyl, C3_7 cycloalkyl C1_1q alkyl, aryl,
arylCq.1palkyl, heteroaryl, heteroarylC1_1g alkyl, heterocyclic, or beterocyclylCy.19
alkyl moiety, which moieties, excluding bydrogen, may all be optionally substituted,

Rgis C1.10 alkyl, or aryl;

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

3 is an integer having a value 0of 1, 2, 3 or 4; and

t1is an integer having a valueof 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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20 range of thioacids is <0. Therefore, it is believed
that an inportant feature of the thioacid used is the
nucl eophilicity of its correspondi ng thiocarboxyl ate

Use of any suitable thioacid to
‘9§3Q¥@%§§ ation on a pyridine ring or a blcygﬁﬂﬂﬁﬂﬁwm60898
pyridinepyrimdirte ring is believed to be a novel
feature of this process. WO
2007/ 059500PCT/ US2006/ 060898 Thi s reaction may conpri se
use of an organic solvent, optionally in conbination

&%d&@&ﬁmﬂgy&]g&@ #% SOOI iSOl Vent is one which

has can go up to 110C, or at

rfﬁfol and Ry arhadepsindentty, seE@ted@m tz@himgthrme gt Igrdsogeotor Cj.4 alkyl;
ﬂgﬁd to THE, ethyl acetate, DI PEA, pyridine,

toI DMF, n-net hyl pyrrolidi ne, nmethylene chloride,

R 1@ BiedependbhtlAs€lbad dtrdatiCocdufrefstefirsifihodiogtnér Of 4hIRe1.

i nvention the organic solvent is THE or toluene. Wile

tenperature is generally not an issue for this

rL86hpdAd Jf Folnih ERlid 2p fémﬁédﬁg{ih%%ﬁ&%k” e slightly
above roomtenperature, suit y around 30 C. At

tenperatures 10 bel ow 3 Qe reaction proceeds at a
sl ower pace. In one enbodmi;; Rhg reaction is run from
about 20 to about 50C. p>~one enbodi nent of the
invention the thioacid|fs pptassiumthioacetate, sodium
t hi oacetate, cal ci umgHregcstat e, nmagnesi um

t hi oacet at e, ceS|un1th|oacetaEe or |ithium

15t hi oacet ate. Ther ef ome opigcess of this

i nvention, as shown in ISchene 3 below, is the

decar boxyl ati on of a gonfyound of Forrmula (Tl) as

descri bed above using hi oaci d derivative to
yield a conpound of Formirt(ll1l), ﬁaéln s, t, m Rg,
R1, RI, and R3 are 20 as described fo ornula (1)

above: R1 WD 2007/ 059500PCT/ US2006/ 060898 I n one

h ' | is O ]
St KTk OB and b e R o RoRibbEbavs b gmin (Dege s
101003} Kot ary1parell @ia® Vormet hyl or propyl, nore

preferably nethyl. 5 Another aspect of the invention is
the novel process of ring cyclization of a conmpound of

E%Hwaaé (¥ 1 QoRUHI0 P r&&aﬁgrﬂméluaﬁﬁﬂ %ofééﬁef@tfably methyl

driuns acid, or a sui | e equival ent, such
rmbmnyb Iaging e(nbndmnt szfetay iventdoen, or Fdrrnd Rpisweathylhwr propsl,
?ﬁé . Use of neldruns acid on a benzene
strgie S previously been used to forma bicyclic
system such as shown in Suzuki, M, et al., Chem

Tty g,
&hioacid ﬂﬁ'lvam@k gould ok ksad. Kehibioat@izd 8dgbenzdig a@ieﬁmprmmc, or a salt

Rl S Usklgwm{ofiaﬁtm 'tﬁgacg&, sRolPhLNFAGEY, § Sl Ealcium,
Formula (I1) using a pyrimdine substrate o T

Eragnesigmpeasivayedithigiedalts areevidhin i wnteat afthis ingentiono The pKa
l?@r{ge%\fgﬁoz{&dst@<§' Thér@fdré’ 1{11'9‘6@11eve§ltl?a@ Qn ﬂ%oﬂnt ?cla ¢ of the thioacid

Heter ocycl es,

Pagdiy Woebﬂlﬁﬂy é@ myponﬁﬁﬁ;hwyﬁgylafaﬁanwwn%ﬁof any

Buitable 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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15et al ., Zeitschrift fur Cheme, 19(11), 422 (1979).
Sui tabl e bases for use herein include both inorganic
and organi c bases. Suitable organic bases for use
herein include but are not limted to 2, 3-1utidine,

- ol i di ne, 2,5-dinethyl pi perazi ne,
‘g?éi'“g{“ﬁ“?é%w pi peridine, 2,6-di-tert-butyl pyriP&TﬁUes,mOf{ogqsgs

| utidine, 2-nethyl piperidine, 4-nmethyl benzylarnine,
4- et hyl cycl ohex-yl am ne, 4- et hyl nor phol.i ne,

4- phenyl nor phol i ne, benzyl am ne, butyl am ne,

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

- 5 LY | B . _ , o
SRS AT g BV 1 LRI compiuin vt
dvatere Suitalgly thet sani¢ sdvenbiggne veiply hesr braling paibllyich rame, up to
| i .

r%grﬁgﬁ,&tr ¥ ﬁ:ﬁ'u%_%g %‘E&Pﬂgﬂpﬂ%‘fyﬁ%%ﬂi‘ﬁe A dt'Mmited to THF, ethyl

I ne, pi per | utyl am ne,
oetatehDIRH s aysidingetoludnerdd M| pimpesirylptitradiding, pethyiangehloride,
056k a1 AL PR MBS stvent s Tue
toritddeengl anmi nc, tricthylamine, tripropylanmne 30 In one
enbodi nent of the invention the organic base is
2,4,6-collidine, D PEA DBN, dihexylam ne,

Whilhtepetature isggensrally poit 871 igstierfer thisi epgtionyit typicadly is at a

1+S0] ' 0 9
(AL A o S HRESE0 BT R0 AR g
Npe pegacemprocsedg ati stewbnypase.pbr ongi epebodpyent diareaction is
Rt 8 Aolz0 Rabblid P @yl arni ne. Suitabl e inorganic

bases for use herein include but are not limted to
amoni a, barium 5 carbonate, barium hydroxide, cal cium

- - .l ] .|
Eﬁg?g%ﬁ 15o’le, i ?Jtﬁfﬁérgngar °§ﬁ§?g’f‘°ﬁ%ﬁ°ﬁ‘ﬁ?um Eyd’?%i?(l&%gt&%aﬂm
peelite; rpalciump Hheacetatepmgaresiupnibigadetete, ersium Sreasstatper lithium
agphakfe Potassi um am de, potassi um carbonate,
pot assi um di hydr ogen phosphate, potassi um et hoxi de,
pot assi um hydri de, potassi um hydrogen carbonat e,

PreAZSte ARPUOSR N o PRRIRNAR S, R AhEWS itHSRHANA IS, is the

pot assi um 10 ‘net | undde, potassi um phosphat e, ) o
slscabarylationof gcompawnd of fisemaladiio as Beserbed aboye psing a thioacid

etate, sodium am de, .sodi um rbonat e, . or _sodi
AR 1 SR SRS e BET ! ARG b i R Rl aud Rg are
a8 GEQABEE fRTDEMKIA (AFMHE hydr oxi de, cesium carbonate,
and acetate salts, such as sodium acetate, cesium

acetate, magnesi um acetate, 15 cal cium acetate, or
pot assi uRg@cet at e.

' R1
(R1 )S (R1|)S
HO.C. = XN thioacid =z A
I él\ —_— I N
0Z N7 N P

S(0)m-Rg

(o) N N S(O)m-Rg
(%)t*@ (n (R3)t©

(I

Scheme 3
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I n anot her enbodi nent the base is sodium potassium or
cesium acetate, 2,6-dinethyl piperidine, DTPEA,
2,4,6-collidine, or dihexylamne. 20 As noted in the
wor ki ng exanpl es, the bases may be divided into liquid

ases instead of inorganic/organic.
2006/660898
‘gptzgﬁﬁdg%ﬂee conditions it is expected that the so él
bases as illustrated in the exanples would work, e.g.

using |ipophilic solvent, or changes in. the reacti on
tenperature. 25 Suitably, the reaction is above nom
tenperature, e.g. 40 to 70C or higher. In one

rRadi %Q&ur&eh?o#tﬁﬂ%x!rc%oﬁ Suifatfy, ﬂhsf%)b ncRCe erébo it of the
Sui t abl organi c solvent I's one as a |ng
pbvwom t§H) e@fhlggw mﬁlﬂoaliqb@refmblatmqt@fllqmpmﬁyl, nme preferably
gghﬁent Sui tabl e organic solvents for use herein

iciude but are not 30 linmited to trifluorotol uene,
trlethyleneglyeol dlnethyl ether, triethylene glycol,

%%é@e@# Oftne h{‘)eﬁ Ois ;ﬁo%%gpra%:%% g)flqgg cyclization of a compound of

ur an, OIS
tl%urmblat(W)mtmhﬂthd of Borondd Hévy usy of dieldeumpacipydr a suitable
ORI i |tr|Ie ropan-,2- ol.
%ﬁg}ﬁ’g@% _sg h’ At 61?82%1% glglﬁgmc%eﬁ%)c%ﬂ% ﬁ?%{ﬁ sgl w1th a suitablc basc.
fésetcimeldroms anidrarsdienkeneSsabstiMe has prevmusly been used to form a bicyclic

ﬁ‘i}%{ng?%ace 1%%“5% ORp838 r%xlftrFAanB]g]%lgz%Qng), 29 (2001);

AL P oM eth
rSdzuhyM atdt, éiem‘rod.’yctﬂd; 5it1ny 24 0r @a0e) dEKaneko, T., et al., Jpn Kokai
gigo'g’tkg{) Ee(Bﬁ h]iﬂﬁﬁg’fﬂaﬁﬁ‘ b%%t 145 pﬁémel o%lé crrmah é)n gf rT%1cy¥1c. system

ropyf "acet ate,
hed Foemela (Mpnsiegr derimidinrosubbtesie ef@qm&ﬂmmf) belnetiens] neeth YWse of

ﬁLﬁLg %QQ&%@%@%% ﬁ s%%ﬂ%?y L%ve%hghf),gbf vaJc‘oa)%l (Ij-Ieeterocycles, 36 (6)
d43|'8§ @wahﬂmem et ali éﬁduyhss:trmm d233(1’59| 131 982)) and Lippmann, E.

3 B ateb et LBl TG, RIEBD Monexnone,

cycl ohexanol , cycl ohexane, cis-decaline, chloroform

S 095 B AT 0Bl 2 b Bia ol

acctonitrile, acetone, acetic acid,

%u'f@ﬁl@éi’gsaﬁlgbagés%{) seiePd mc%u(%%g{ gﬂ%%é)t ’ﬁ'}'fgg{({%’? tfﬁﬁcﬁﬁ]e 2,4,6-

- but anone t anone,

zo]dmeaaérfbmcﬂlﬂmm%mq 2pﬁ~élpmﬂm1p1p@:dm¢ Ryﬂ diptetithudylpyridine, 2,6-

au %%negmg%ﬂgﬁégkiéﬁl 51 g % g ﬁ t%ﬂgﬂ%en?gnone i
p%hﬂnpmmhﬂ-pmmmmhoimcpmﬁwne, butylamine, cyclohexylamine,
@alwémﬁamer BAﬁ&@QﬁﬁN ﬂ)B‘b‘ %&éﬁﬂﬁxf% ing, diethylpmjne,

di net hyl benzene, 1, 3, 5-trifnet enzene
lhfé laging, dupmomlmn,o&w&m&n&mﬁla@m émrwdmmarmcc-

13 l 1, Il g,
i Bl catnbinh oo, SoLL s

&mqmﬂrm yorRbelByspNresIBiReTfind Mvateétrylww@u@p bli—met&mlr@emzme,

i) gier&{net p@eh&ms rﬂyhaﬁleswrhﬁﬁh& SRIYERY, Sec-
inclu e THF

| ne, f ol uene,
URARIDE.Jert ﬁawlﬁmﬁe tcgm ylgiezian @bp@@mlafp dsigthglamine,
ASFoPRadnidd €. It is

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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20 noted that in sonme instance the organic base may
al so be used as the solvent, such as in Dl PEA, or
pyridine. In another enbodi nent of the invention, the
r.gani olvent is THE or toluene. 25 METHOD
‘?‘ﬂ%ﬁ?ﬁ STUDY A study follow ng an open-| agg%fusigo\gggo’s%
random zed crossover design was conducted in healthy
mal e and fenal e human subjects ranging from 18 to 55
years of age. The subjects received each of the four
treatnments during the course of the study, at a single

center. A total of | eC{;S : | £d.didBByIpiperidine,
@mpﬁléﬂ%“f\fvésf’%“’f‘%‘é‘}eeégﬁ iﬂegﬁfmékﬁgl%{ﬁﬁmgb gi ven 27 5
[ggid@{ea by dQRBa br triethylamine.

-(2, 6-di fl uor opheny1) - 4- (4-fl uor o- 2- net hyl pheny1) - 2-11
2-

HYE RN orbakiB BEiR R TRE hyle): intloé batrarmodtippifedop 20mucH]a, HRTUM
m

di n-7(810-one. In the case of the.: atds@ih carbonate,
qebaigte, Banrp iy dregidgcalctyn ‘,‘a"E’o“E%é‘?gé&g‘?’%Hez By an d

oh FtrBkide ditiam darbdnhie, v hgdrokides hegresizer GFOARRE: MR

ornmulations of Exanples 2 to 4 .\WO . tassi bonste,
mwmb%ﬁ&#&%%@é&%&%é%‘%‘méd% Ngle 7.5 my
\f@%&&n WS/ dftig¥ PhdsphitBeatmsinimeaghoxBés, ipatastinrs Sy dadenppagsivm

re taken over a 48-hour per,i 9,@1%; NRL hétassium

As@egwwn%mm&é%?%g%%&?&% % ‘r)%e a _guri ng t h%&a _
%ﬁ%ﬁdep?otaﬁmu@ghosghab,@msmebmxiac,imhél%w onate, sodium
quantitated by an HPLC-IE\E/‘I)E/,%SOPF&%%me@OMI as
vegtptaaodm apide, AU REOPH SIS D oanal yt i cal
acceptance criteria for calibration standards and

uality cantrol_. PK parangter r - ium hydroxide, cesium
dn oo G b G QS SRy SitioR e, pfashfibase is cepium bydroside,
(cheboRMe SXacdtateklts, such as sodium acetate, cesium acetate, magnestum acetate,
(hydr oxymet hypet hyl ] am.nal pyri do[ 2, 3-d] pyri m di n- 7(810-
&ﬂél%é‘iﬂ‘a&? f\R@PéQ{ #*H&Ted by standard
non- conpartnmental nethods. |ndividual plasm
concentration data .and.the. 108 Bk aSeteie, b Fadethyl
éﬂ#ﬁ?@%@‘?‘lﬁ%‘@géﬁe %%lesecﬁl u\%ﬁé&&%@% in the anal ysis.
Fﬂ?%éélmﬁd;bmlém 2,4 padodiidite 05 dihgeylacar ea under the curve
(AUC), maxi mum observed plasma concentration (Cmax),

time of Cmax (Tmax), elimnation half-]jife (gé/ ), 6\5‘&

t Rendiad pl s nriciog eemuples, therbages mabasdixided inty P‘ﬁé’f solid bases
(C24 tionally, .anyd: Yi leLoddBnER iy ipadtedhaf the solid
e‘&étﬁz‘%‘?%ﬂlguwﬁjof%apﬁ;u ﬁé%#gﬁgé%%%%gﬂ%et_er i ne%iﬁén nanees
eyakslat iilagrated intisexamplestviod work, 68 RHRE R %’n“ﬁPF SR CRADELs
a}%&ﬁ function olfamirg vitro dissolution. 20 This study

sHdbf EPAEREPIPRE™VEr i ous paraneters such as Tmax, Cmax,
Cmin, AUC O-infinity which may be used herein. Chax is
\r/]\g{{i:t%n (2%;:1%5&%% 15 BbdvBGodth terSer@iircab B! AioatoPQror highet He one

ug concentration in serumaqr plasm of a test
s slapeditnent the véagtion issu agebprialbots 18ak- be 25 desi gned
in a nunber of ways. By neasuring the Crax for a
popul ation to which the test conposition has jbeen

; ; ; L to 110°C,
a@nitatils therasgkniniebl EBHISATETHIFH bt HOHTHEPARI PR P §7P
Sak @ﬁ@k‘ b@%da 9&]‘{&19. Whitstle bipEnieQplvests fitase atein inelede but are not
adhif'ir'stered, the test conpositi.on can be e\gcﬁl uat ed. 1
limited to trifluorotoluene, triethyleneglycol dimethy ether, triethyléne glycol,
triethylamine, trichloroethane, toluene, tetrahydrofuran, tetracthylene glycol, tert-
butylmethylether, quinolone, pyridine, propyl acetate, propionic acid, propanenitrile,
propan-2-ol, propan-1-ol, piperidine, pentane, pentan-3-one, pentan-2-ol, nonane, N-
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AUC is a determ nation of the area under the curve
(AUC) plotting the serumor plasma 30 concentration of
drug along the ordinate (Y-axis) against tine along the
' X-axis). Generally, the values for
g@%&%@%ﬁ?sa nunber of values taken fromall t US2006/060898
subjects in a patient test population and are,
t herefore, nean val ues averaged over the entire test
WD 2007/ 059500PCT/ US2006/ 060898 popul ati on. By
nmeasuring the AUC for a population to which the test

L1 L N re nd.. aring .t wt
PRI oL REmBAS BT AL BAALRH ALY GALIIH Al -
e thy Hormapamil e N,Nediow thyldvetatneds, metigh esibtiiybketoas opthyl acetate,

[ , A tral
SHLAR e A SLARL O 0 IS 3 e, ey
deareagedhylAcats, horybenint, atirstel, MBY, DMIUatiptopylather

t j [ | t . b
Sttt Y BAGIRERHS i Rpr i Sn 8 s B 2 BBy epetyeol
Rincthybther,ahethiindgyedli disthylcBdpeate Fichrohietigpne Afitylether,

_ Ach . i hi b
ROBHCAROyc Bocotelifor, o el BRI S iy HiBiobiiSoene,
Mutae-Heng huo-olh betan-d -t baneysiicoboB betapnitriRS atisote, acetbphenone,
t j . i f i he. 10
2Bch R BB e ORI AL 5 ol briC s BPntanol, rmgghyibutan-
drel, Exerithyilbgandmes 3, dddithethyl-bbhignere, 2<eatenan 2 Ahithy @apropanol,

e L, Yl SHAR S0 Pl Rl 2

climetbyit-3-heptorone; 2d-dimethyl-3-pentgudng, a4 simelGCpentane, 1-pentanol, 1-

[ iy = . ef 41L& C Lon-ti vV
SR PR, 4 B IO LS LS Hbenzene, 1.2
ethagediely &2-dimethopyethqns 03 -dichlondethante d, gicRdrdbenrese, 1,1,3,3-
= ' C ' ' ; =hal f-life: .

et Thlen CONS A1 GrobAdng, 2 AT Ry Rt 21 plpaly im
spmbmation With Wiy wireelapndicablpias i ts standard neani ng,
i.e., the ratio of the standard deviation to the nmean

al ue for.. X AUC.. Wi le it .is possible to use a ...

B %%?‘850‘319% of the fovisiaSuitehl solkereaneiadg THE, DIPEX, pyridine,
tGnens, DMEBISmEMyRyislidihemethylefd chléd dd) ldRikhfd) o hediibitrile. Itis

pa ters for the tabl ets of apples, 2 to i
REl<E T Som P e otipRIbary B2y THE DR ORFEAs ht s ich as in
DIBEANenpyriting yin pnothtckanbddivaerdt off lievinventiol, thabaiaic@birent is THF
%g?ozi\n Jé/- standard deviation) for the IR tablet and

orC the MR tabl ets of Exanples 2 to 4: AUC 04"f", (ng
him) 86.8 OR); 82.9; 75.7; and 62.6, respectively; C
(ng,/nm) 37.5 (IR); 16.6, 10.5; 5.59, respectively; T.
(h) .642 (IR; 3.13; 3.41; and 3.25, 25respectively.
™METHRDJIQE AREADYIENIT SEMBNpl e 2, was tested in-vitro

' YIRS i ssolution rate en measured ..
oy e ReAE Al Culh SR b BT 50 1 SRt i
besdthyprale and Gioald gharOsudjemsigiog fbor 18to ASiydamtof 3geC, The
| . t 9 - 3 .
(IR ERES BRI By (ool anets e gty s p sigle
eentery dt tntglof 26 syl yoest dugolied. dihkphlijectsivere frstpd biatnighand then
ﬁg‘ﬁ? ]apz%’fs; fggog%' dégJ 881218 aftBroph28y) A 8-Sk IS eI AbA&EI D2 (2-
hydro;cy-l-(hydroxymethyl)—cthyl]amino}pyrido[2,3-d]pyrirrﬁdin-?(SH)—one. In the case
of the IR formulation, which is provided as a 7.5 mg, composed of a 2.5mg and Smg

tablet, given in the moming; in the case of the MR formulations of Examples 2 to 4
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WO 2007/ 059500PCT/ US2006/ 060898 t o 56% of
8-(2, 6-di fl uorophenyl)-4-(4-fluoro-2-nethyl phenyl)-2-
([ 2- hydr oxy- 1-
t hyp-et hyl ] -am no} pyrido[ 2, 3-d] pyr| WA
ég}%gorq%%%nﬁ;yl ate released after 1.5 hours and grgdasg%orﬁk%gs
t han 80% of
8- (2, 6-difluorophenyl)-4-(4-fluoro-2-met hyl phenyl) - 2-
([ 2- hydroxy- 1- (hydr oxynet hypet hyl kan no) pyri do[ 2, 3-cf I p
yrimdin-7(811)-one, tosylate 5 released after 4 hours.
T e Vdahd
ARG HR0233 Gl BRAR PR Rk S bl wore taeen
b;ner héS-leﬁt BriRd dopllecaadokiney Iassnwbmen( USiPrdrse evehispress recorded

p rates between 3 and 10 di ps per
m nutge |n5g%gmﬁ$ aqueous buffer 10 (pH between 1.6
and 6.5) at 37C, Iess t han or equal to 40% of

N S R

cYapbiylatied dillrruﬂs( Bould- rmweblqaudymaﬂ ecoeplapcsEticnd foelcalibrﬁmn standards

f t ;% of 842, 6-
dln?r&fﬁtgcﬁenyl) 4- (4-fl uoro-2-net hyl phenyl) - 2-
f[ 2- hydr oxy- 1- (hydr oxynet hypet hyl ] am nol pyri do[ 2, 3- 4- py

grﬂggx‘ c{c%sg ?gE%&ﬁg{%ﬁﬁ&yﬁ?zi-{%éﬁﬁ&oé‘iﬁlé{hyﬂah'éﬂwfi- {9 Hydroxy-1-
&hymmmyl)@hﬂﬂﬁ@ny}mﬁdo[?ﬁ-ﬁhudmidiz-ﬂwhyt@mﬂy@)weze ¢timated
( T oxy neéﬂhyﬁlzy et 331/1 4]‘ maEtr%Or%} %}%T‘g“[[ Eldéma]mnccntm%o dd‘?(%ud the
1@‘-’@11 tmeaoyitacichlped saamdingdfoneeach shbigetsverd ecdiR tifoaalysis.
fﬂapﬂngéokﬁg: Lr%m% eré’ﬂéluhg §1te§qm tﬂé bdrPe g{’g 89 rn?éﬂhﬂﬁﬁﬂ?@erved

in-vitro |sso ution rate, en nmeas
Ipl@mrkeoncenision (Cahgptiae of 'ﬁ]m:x)(T megh @matlysmakfﬂﬁﬂ: {1/2), and the
?;g%% /Cogl e&a%%k%dﬁr@%ﬁé%ds&g‘i@b@) l'ess than or equal
0
difl uorophenyl) 4- (4-fluoro-2-Snet hyl phenyl)-2-([ 2- hydr

z%%%ﬂ.%‘ R YIRS Somelaton for seqh p5ths MR formulatiops can
Jergyinediyssye 'én% wseqiataﬂs ip of ihyue abspmimn@@ atf@n%'@%of in
Ofitr8 ufso1856H f | uonphenyl) - 4- (4-fl uor o- 2- met hyl pheny1) - 2-
f[2-hydroxy-1- 25
(hydr oxymet hyl ) - et hyl ] am no) pyri do[ 2, 3-d] pyri m di n-7(81
tl?qhéﬁ &g%%/ﬂﬁiﬂo PliBerhRhERRRUs PhrbRleteds Rich AL TR mk COhR!

0
8AYE, wmoeity FYRIRT BN BAYE DTSR { | uor o- 2- met hyl pheny1) - 2-
{[ 2- hydroxy- 1- (hydr oxymet hypet hyl | - am no) pyri do[ 2, 3-d] p
YCtnBk 4 el ufiblsloodn® tﬁech‘it’isaetn%bbfé'vﬁﬁ%ﬁ Gorahé RlaximiR Wby 30

The MR dosage form of Exan‘F 3, was tested in-vitro
LoaesRBliry Esserpn PRPIF S Bf Yieskwblset: ot vigitestingaptocols can be

NRafpuEeH Diuhbie of ‘w@?s Brachdriag #d (Dﬂapf’drla ’illaﬁ%% Which the test

ha ter, < haod at, dip rates bet
o‘ioﬁ‘g’ K%h%e@ afmimaererang o r&%@@&gwﬁe "e?m(”b F?TB‘& E%n
]pc@uliﬁdn €o WhicB the3othatrol IS Sido 280 admBEkatd, tRe R9%08fposition can be
é , 6-di fl uorophenyl)-4- 58 WO
RBHeEEE9500PCT/ US2006/ 060898
(4-fluoro-2-net hyl phenyl) - 2-0- hydr oxy- 1- (hydr oxynet hype

t AYClis a dbeehipytidndef 1Be drea dhiyt thd el ORI PloftiR theSerhaloe plasma
hour, from 40 t% 60% of 842, 6-

Lq%lpg%%gﬁﬁ fgﬁ&fg aLpng &hq: ordmete (O -%is ciylogg the abscissa (X-axis).
{G&reml@r eWalred R OX YepREdRN 2 ﬁhﬂblér]of FANEOKEY frbAQI the subjects in

[2,3-4 pyrlmd|n 7(8/ 0-one_tosyl ate rel eased after 3

8 p p@p}élé’fug} aqdnaéﬁ therafoog, sgean values averaged over the entire test
8- (2, 6-di fluorophenyl) -4-(4- f Wifor o- 2- net hyl phen. y1) - 2-{

[ 2- hydr oxy- 1-

(hydroxymnet hyl ) -et hyl ] -am no} pyrido[ 2, 3-d] pyrimdin-7(8
H) - one tosyl ate rel eased after 8 hours. The MR dosage
formof Exanple 4, was tested in-vitro and provi des an
in-vitro
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10 dissolution rate, when neasured by the USP 1 Basket
(USP I, chapter <711>) nethod at 150 rpmin 500 m . of
0. 01M Hydrochl oric Acid, |less than or equal to 20% of

| uor ophenyl)-4-(4-fluoro-2-nmethylp o
‘?ﬁémﬁyﬁg‘iy 1- (hydroxynethyl)ethylIamno}pyrlq'gg‘rlg%z%p-%'ggg98
yrimdin-7(8H)-one tosylate rel eased after 1 hour, from
31 to 61% of
8- (2, 6-difluorophenyl)-4-(4-fluoro-2-nethyl phenyl)-2-{]

2- hydroxy-1- 15
Spts Yl "BY méLgurﬁJg hiyd Ay fBPh Bb{ﬁdlgtﬂ{n?to St PG L5 gérﬂpgs tfoh has

one tosylate rel eased after hours and greater than
dgen gqtmimstered and comparing it with the AUC for the same population to which the

%bﬁ@@l@'ag bldnAInARRR AN fiedast éoxfnbd‘s‘?ﬁd?l G TelMLRPREN Kk imdtively, the
{ - hydr ox -1-(nydroxynethy

QitesH YT PRrdoD rasio iy e c%emrmchLfv( ead subiect; thery peareged. AUC's
ra?é @@1@ ﬁﬁde@ft&&f ﬁ-g%tﬁﬁﬂﬁ ﬁsed%@oﬂ_hlethyﬁggﬂ%@&ﬁl HPLH8 B8 have been

ampl e 4, sted in-vitro and provides an 1 n-vitro
erc?gwﬁy |d6ﬁ:nrba@ dor cuewleia Shaerrcpkinetins Pygesges and Mathematics”,
RRed: BT Qi) A C/MoRG&LpH HERI1bke chapter <711>) nethod

at dip rates between BPand 10 di ps per mnute in 250 m

of aqueous bpuffer (pH between 1.6 and 6.5) at 37C, |ess
T, AomRgsisipn iswithintieycoe pPthe infieptiomif disffastsin vivo either a Cmax
Of ah AT Bralis T8 iAW (PRPBY L
{1 2- hydr oxy- 1- (ét%tdr oxy)r/rlejt%t)%/%eest T e At petepsg dpragatiop (as the
GPEPRIAALHFILT (G AcRqaive ww&tyr deug el excimients bubwithout
%,59591642 to 62% of 842, 6-

uor opbenyl ) - 4- (4-fl uor o- 2- net hyl phenyl) - 2- 112- hydro

1- (hydr oxynet hyBet hyl k

ﬁwﬂyﬁvﬁ@ﬁrz bg datemm?dﬂnohqmme 883 syjtable animp binedel, such as dogs.

@ﬁib@@»ﬁi&n@fAﬁC @H%Qé&ﬁﬁldéﬂﬁc %rﬁéﬁﬁﬁndnh@ﬂc §&}69; ‘Pér 0-24 hoyrg; AUC o
(2 6- dlfluorophenéwg- -(4-fluoro-2-net hyl phenyl) if&
der the concen on-t1me curve for 0-1mﬁmty, w—Calculatlon of area

RN SRS By&bd%h%fﬁ'ﬁdﬁg})ﬁﬂﬁﬂ&%gzz@h%&% ' mﬂmml( 8H)

-one tosylate rel eased after hour s MR dosage
CORGERBHIGIRRAEIAS 2 TRAIHES t e tinie of rtw@mﬁhwq@fnmheesn plasma.

I0deHididn® oS fmbibht A0kl 8L ’hamﬂaﬁeﬁ?@ﬂfe%gx o R 1456 of the

Basket (US chapter <711
sgpdard o W/%E@%Y@%@gza magerAACi n 500 i of 0.05M

Phosphate Buffer at pH 6.0, less than or equal to 20%

hifkr it is possible to use a com 4putor simulation modcl cnhtlcd Gastro—Plus (Simulations
6 dlf uor.ophenyl (4-fl uoro-2-nethyl Ey
yaliulatmn of PK. parameters for the MR tablcts of xamplcs 2 to 4 herein,

hhmdﬁ axry ARAVAILAIE N Y hé atve RedtRod drdRbhRncin 4ruRy bfdﬂldil:'drihe? ﬁ%&mg PK

% one to&¥lat§ rel eased _after 1 hour, from?24 to 54% of
el oTRRISAOR) T thst 18 b etAmy s fergR pabets of

Ekamples 2 to 4: AUC g.isaa(ng h/ml) 86.8 (IR), 82.9; 75.7; and 62.6, respectlvcly, Conax

(RO R EE €At o e S e S

gafspadtﬁrelyt han 80% of

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

nmet hyl phenyl) - 2- 412- hydr oxy- 1- (hydr oxynet hyl ) et hyl | - am
e PR Hosap? faoffBMamplel?, Wisdsidd ianerd asypravRics 8l Basad

N T RO R

150 epm 800 mbaRI6 B Hyyrddhiorid SR BaskeET, [elslﬁﬁlah or 6QAPEET0% of 8-

nmet ho min 500 05M Phosphat e
R P e ot Sthed ettt dson: Lgomymethy-
fttﬁgﬁ ha‘ﬂruﬁd d»mnganzew]pmmmsm@ BspRidtlcpiAned) 1 Bour, from 26
ydr oxy- 1-
(hydr oxymet hypet hyl ] - an1no}py§7do[2 3-4-pyrimdin-7(8.1
3)-one tosylate released after 151 hour, from29 to 69%
of
8- (2, 6-difluorophenyl)-4-(4-fluoro-2-nethyl phenyl)-2-{]
2-
hydr oxy- 1- (hydroxynet hyl) - et hyl ] - am no) pyri do[ 2, 3- d] pyr
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I n conparison, the conventional, imediate rel ease

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

{ [2-hydroxy-1 - (hydroxynet hypethyl] am no }pyrido

\%&%ﬂgm%'g tabl et of Exanple 1 dissolves 80% g’EHFUS%0§/§6089s
ina

8" rhe di ssol ution profile was neasure
standard di ssol ution assay, for instance by the USP
Basket nethod 25 (USPI, chapter <711>), at 37.0+ 0.5
degree C., using 0.01M hydrochloric acid or other
sui table nedia (500nml) and a rotation speed of 75 rpm

E’Qsé( Mg?@'i'z% E@BM@ hmhﬂ-ﬂﬁéﬁ%%eﬁglﬁ%ﬁylb-ﬁvﬁﬁth'ly%x9r1@

novel ynor phi ¢ for ms

@@Wﬂ%ﬁﬂbﬁ@yufaﬂﬁml}a’b’@d?[t?eﬁsﬁlpat@}dl%ﬂﬁﬂ)o@ne tosylate released after
81 5( ﬁmﬁs sid érb'ﬁéptlﬁ&?@m)of%t(%% élhu&fo?ﬁe%yl)ﬂzﬁyﬂll%@ﬂxﬁh 'henyl) 2-

et hyl | am no} pyri do[ 2

i r ox r ox
3 oo MirgroBraatoy D TE8D DB EGEDBap fosylate

Qagggggﬁgnpggkgent of the invention is a process for
the preparation of the polynorphic Fornms 1 to 4. In

particul ar an enbodi nent of the invention is the

ALE AR AbiRR f&m EPE:EQmApIM lweld tGRIARA VRS and proided Bh BB Y

pure or substantially pure
glissolution rats whemphRtRyad) byjthe JISP) 3 Reciprocating Cylinder (USPIN, chapter

@7‘? iﬁ)yﬂ'l&tlgé‘ Yt]alp ?atés[ KU P ljﬂ'(il ISU%%}&{IF:HH ﬁllj@ it BY LJH%HJJS buffer

%rllnldln 7(8H)-one, tos
@ @pngem |q aquerS) at 37°C, less than or equal to 40% of 8-(2 6- d1ﬂuorophcnyl)—4-

d§o4?l,fl Qﬂ,},}o yrido[2,3-
4&%@?3%5% ;ggoxynethypet 1iamn gﬂg %}grlr[23
Firyrieidingi8i)-ere togyddg redeased %J%ﬁhlamubﬁmw maﬁ%és»é

B R e 11 L by

ypyndof -pynmldm-’Y(SH)-one tosylate rePé:ased aﬂer hours and greater than

@b%m%ﬂmﬁb}c@h%ﬂm%bﬁyﬁin%[ﬁp}%ﬂi)@\l{Ezliﬂﬂh-& 1{-81)
one | at e rm4. For_ purposes _herein Forn1f and
Sy i B e o 012, P Bi CH9r o P ata poased afer

Eqkmhg and Form 1V are used interchangeably. Al so, form
1 and Form1, form2 and 15 Form 2, form 3 and Form 3,
form4 and Form 4 are al so used interchangeably The

T QIR idesa ek %ﬂhh@ﬂ'E ¢ 985ad t@gtcminmlﬁta a8d ?ifowdes an in-vitro

@%‘é‘uﬁ?g%&w phenyeg(y (4 fI uoro ?]Id:)é ﬁ 1L)methodat
[130 Bpxﬂhpm il ofl0. ?g:i rﬁi%cﬁaclmodzﬁx%?ﬁ 13@%?1%& gr é/&wapda ROLH 8-EE6-
SRR i3 on A1 Bt R Pherg DU 2 ko Dok -Ristiremanefiutety

Amidd}pyE RIS pi@RidiRY (SIDHHeIt65 1dt¢ RTBaded ﬂicr:i?hé)ﬂ: g%m %@S)to 66%

gs @g-d‘é%dfavshwﬁét %"H'E‘Ffa??"%'gﬁlpgwl)ﬁg {&%ﬁydrsry-ért her
mewhﬁpemyk}ammo pRaitde-Aphesi T8 Ahend thasiiate ecldrYd after

0, 35, 4
0 RS Egrociy in 0% g 813 6-forgplengBiasparmizemotpy iy 2-
E{bbhli’dr&%/ ﬂ)-Qh}ﬁh‘ﬁiymﬁthﬂbdﬂi}&]-mﬁﬁbl}@wdbp Badpwronidind7 @ROoke fosylate

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 (USPIIL, 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-
58
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25enbodi nent the m xture may conprise 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

‘gh\;@ﬁﬂsg [ m 3 or Form 4. I n one enbodi nentpfqplésg&immsgs

a conposition may conprise froml )
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 30
of an individual polynorphic form be it Form1, Form
2, Form3, or Form4. In another enbodi nent of the

(BT S PR 085705 Bl Bl s -

fdpyricidin-HE H)- ooy tesytcoigpsasiafte 1 hoyyDfrom 40 to 60% 0f8 (2,6-

/
id?@%‘f%?%ﬁﬂ@“ e Ry R B R oyt
sevinelayride 2 st-dFbyrgmidph7 @ Fona trsty Btesrelegsidiafice B lhours and greater than
Sl ] idi f 1h
o BB R MR B IR R o 2P
hydroxwhéthylHethyH-amina}orido B, lpySmedipSH(E Hentatosylate released after
m ned by crystal x-ray analysis. It is possible

for ‘a conpound to formnore than one type of crystal.
These different crystalline fornms are called

Iglﬁiar ac{dgr [ ce%‘,qﬁ Eweér ggﬁgs {)9%}% {n O%dﬁ %°8|“Pa“ ate
Hissplukios radé, whse meagered by bentd 89 ésliﬂslpﬁmﬁﬂ SP é C(hapsyk’allé)) method at

%%b%Fﬁflxé%oé Zﬁ‘é gl mg&ggﬁgﬁ%)xgﬁ%b fpan g7 egual to 20%% of 8-(26-

t':liafJﬂIlC]r@lﬂfflems:sl})1:5‘;76Xl rQZ%e@blphmllﬂE-t{[ﬂbmoxy-éﬁhydﬁxm@hyl)ethyl]-
%}{g(%)pgmgo[?% 9] %)frﬁxgl I‘ﬁ %nQYOS%a%al}éleEQéﬁda er 'hLIlf ﬁ%{ﬂ Mo 61%

eforrrs erern

mfgdﬂésdlﬂuompmar‘i-%ﬂwo@ mthdflnhesmygt{[%@b@&ow-ﬁ-l R and

A < O PPl DTt DX PO B o ascd atr

é‘tlmuaés gndrgreaterdhan 30% 0682 qriiflursphanyB et -(feflwgra-2-methylphenyl)-2-

pos| ?&gﬂ’ 1 5hldroRPHEIRYT &é?ﬁ?-\émﬁjﬂ d) b @ ithfdid! @hkoge tosylate

nNs are reporte rpS|
éﬁ'@%ﬁeélaﬁﬁo%h‘mf@)ns (two thet a) W|th an al | ovvabl e
variability, generally of about 0.1 +/- 2-theta. The
entire pattern, nost of the pattern peaks may 20
dibeMB Hpﬁgekfymae%ﬁ%a@lq 44yas teﬁegnwtrmaﬂfl oravidas ap gp-vitro

QsbRFSA +28) wikB lohdaBted ﬁ? 9160@ §le B RéRipkatify @yflﬁcfé’P(U SPIII chapter

instrument to_instrunen from oOperator to operat or .

1 xrpeshed ptdip sates b%‘é!@?nh%‘ﬁ& 1 @m%p%r@emmeéa 28023 of aqueois buffer

W&eﬁ@ 6 aﬁdF@S)t at By NeWdRdn dlichhid1a6 9@%%?@‘(2 ma%homphmym_
040/ 60, serial number DY1850 using an X Cé
§dteragg-methylphenyl)-2- {[2-hydroxy-1 -(hydl'oxymethyl)ethyl]—ammo}pyndo[2 3-

dlpyrimidin-7(8H)-one tosylate released after 2 hours, from 42 to 62% of 8-(2,6-
difluorophenyl)-4-(4-fluoro-2-mcthylphenyl)-2-{[2-hydroxy- 1-(hydroxymcthyl)cthyl]-
amino }pyridof2,3-d]-pyrimidin-7(8H)-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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25 The acquisition conditions were: radiation: Cu Ka,
generator tension: 40 kV, generator current: 45 tnA,
start angle: 2.0 20 , end angle: 40.0 2 O step size:

time per step: 31.75 seconds. ﬁﬁ%ﬁ%%
‘%ngaﬁégg%y mounting a few mlligrans of sanple oﬁ&g%@%ﬂ;

waf er (zero background) plates, resulting in a thin
| ayer of powder. Characteristic XRPD angl es and

d- spacings are recorded in Table 1 below. There are
only a small 30 nunber of peaks in the XRPD patterns

VOSB3 380 e DEE B BE BB ool EB, hss fam & 881 20% ors-
p@st-diflomesplany Det(4 fharoetimg thyjfrdenyiy2- {iﬁéyéummdrr zegl in

(RIE e AR SuRUBILRIES PG SEM-A8 Dol Mheased afer
i Tauiryfigarin S t A% dfér@rdl‘—diﬁnmltophemﬂafb(‘ﬁﬂsftnhkmﬁm@ignyl)-z {[2-
AR 20l R QRlD) A6 b Byl SRR A TS gosytae

anusedafibr 4 bowrs ramd gnreoiseﬂpn(89?/mﬁ3j(2tﬂ=tdtflunajphen}ﬂ)34{é4-rﬁhak32-

P BBD oA SR A AL AR R algyvimicin

a'ff(ﬁanuq togyigtetreloased mftet Y lmeyrs.any four, or any fivc or
nore of the 2-theta angle peaks. In particular, t he
peak at 8.220 10 angle; or the peaks at 73 and 8. 220
aklgl MR dgsegedbrn hEEDSEple bewantystadin-vitmh alﬁatprcﬁidm;anahsraro
r
fiSbfiltioh Rt h@ﬁ&%@&h&@&% l%P#l@kl § eggbgﬁg cﬂggtep ethod ut

present | nven ore
bl O hrawin SP@ il o£8.06)1 Blmspbate Bu&ng/attp&bﬁ 0a1n§s thm ereqqualrty 20% of 8-

|G Py Ao el b 1 Ga RS e o

t(hndrpmghﬂbetsylrammazpymz,iad]@ym@dm-u&a) protosylate released after
;igra{]gfgéaﬂgg tgewo%s-gwﬁhnsrosﬁ&r B £261- ﬁh&%@ﬁ&%ﬁ@%ﬂﬁp (2-

four

rhyrd@xafl-(h:'érozwmﬁwb) ﬁh}g}ﬂ-emp@dkmdq[mpépmmﬂhxaﬂwﬂhme tosylate
Q‘@l%gseﬁtaﬂzr ’gh&gs Qfﬂcg ateP{haﬁ Eg"( % @Blf@()l%%h%l}ﬁ)-‘l-?‘l fioro-2-
ynor

and hi c

tTrr%thlé‘berfwl)b”e{EQh‘b)rda%ﬁ)er1(MOWW)M-WW}EWO[%MPWWdm-

tﬂgﬁﬁoma@yyﬁ@%leas%a A1 hotgs. Oor nore of the 2-theta
angle peaks. In particular the peak at 8.020 angle; or

the peaks at 4.3, 8.0, 9.2, 16.7, 20.9, and 23.920
QH%ﬁpar?s%nSﬂh@obﬁenﬁbﬂl arsrneeraw&@}eréa@és 5, 66&1ﬁu&eﬁhen§ﬁy4 -(4-fluoro-2-

any three, any four, or any five or nore

av@ethxlprqxwut?e&[%@#w—&%awmylbr@m%d@aévﬂpmnudm-
TRBHRode BleO¥E Example 1 dissotves 80% within 45 minutes. The dissohition 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 spced of 75 rpm.

POLYMORPHIC FORMS

Amother aspect of the invention are the novel polymorphic forms of 4-
methylbenzenesulphonate (tosylate) salt of 8-(2,6-difluorophenyl)-4-(4-fluoro-2-
methylphenyi)-2- {[2-hydroxy-1-(hydroxymethyl)ethylJamino } pyrido[2,3-dJpyrimidin-
7(8H)-one.
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WO 2007/ 059500PCT/ US2006/ 060898 Table 1 5 The FT-LB.
spectrum of the solid fornms was recorded using a
Ni col et Avatar 360 FT-1R spectroneter, serial nunber

@5@%@%%@ fitted with a D anond/ ZnSe ATR Acglﬁcgl?&zé%%qws

resolution. Form 1l bands were observe
3219, 3072, 2935, 1697, 1654, 1619, 1558, 1501, 1479,
1454, 1382, 1360, 1341, 101314, 1282, 1247, 1150, 1119,
1107, 1076, 1062, 1030, 1011, 1005, 983, 947, 913, 876,
838, 820, 798 and 709 cm1l. Suitably, Form 1 exhibits

t . SELG : e, t a
e N T
reiposorpleic #oabs & to/4dInggarticuldd an embodiment of the invention is the

R PEE 4 R *1300, 1060, 1238, 1183,

1158), obfalnipg pOFSr silGERtiallppee 83QE7dif1882ph&y/B) 4-§64luod4RB,

¢ nese isbuPindBe FAusornysl-p sy BRI -LR s T aigh 2.3

t hr ee d)pymmiBin-HB8H)-one, tasyjaté;iand or nore bands. Form 3

ba ng)S d%iﬁhﬂ?é §—r(f,%Eﬁiﬁ“&m&?&ggl)A-(tl-ﬂuom-Z-methylphenyl) ~2-{[2-hydroxy-
1-(thydroxymethylethyllamino} pyrido[2,3-dlpyrimidin-7(8 H)-one, tosylate from
an appropriatc solvent under conditions which lead to the formation 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, tosylate Form 4.

For purposes herein, Form 1 and Form I, Form 2 and Form 11, Form 3 and Form III, and
Form 4 and Form 1V are used interchangeably. Also, form 1 and Form 1, form 2 and

Form 2, form 3 and Form 3, form 4 and Form 4 are also used interchangeably

The invention further provides for mixtures of 8-(2,6-difluorophenyl)-4-(4-fluoro-2-
methylphenyl)-2- {[2-hydroxy-1-(hydroxymethyl)ethyl]Jamino } pyrido[2,3-d]pyrimidin-
7(8H)-one, tosylate which comprise form 1, form 2, form 3, and form 4. In one
embodiment the mixture may include both form 1 and form 4. The 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 either Form 1 or Form 4. 1n 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 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, 3, 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.
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3076, 2963, 1705, 1653, 1624, 1574, 1559, 1501, 1477,
1455, 1360, 1314, 1286, 1278, 1231, 1183, 1156, 1141,
1119, 1101, 1069,

WO 2007/059500 . PCT/US2006/060898

As is known, the crystalline state of a compound can be described by several
crystallographic parameters: unit cell dimensions, space groups, and atomic position of
the atoms in the compound relative to the origin of its unit cell. These parameters are
experimentally determined by crystal x-ray analysis. 1t is possible for a compound to

form more than one type of crystal. These different crystalline forms are called

polymorphs.

There have been found to be 4 characterized, and reproducible polymorphic solid state
forms of the 4-methylbenzenesulphonate (tosylate) salt of 8-(2,6-difluorophenyl)-4-(4-
fluoro-2-methylphenyl)-2-{[2-hydroxy-1-(hydroxymethyl)-ethylJamino }ﬁyrido [2,3-
dlpyrimidin-7(8 H)-one. These forms may be differentiated by X-Ray powder diffraction
(XRPD) of the solid state forms, as shown herein in Figures 5 to 8 for Forms 1 to 4
respectively. FT-IR and Differential Scanning Calorimetry (DSC) data may also be used

to assist in differentiation of the solid state forms as are shown and described herein.

Characteristic powder X-ray diffraction pattern peak positions are reported for
polymorphs in terms of the angular positions (two theta) with an allowable variability,
generally of about 0.1 +/- °2-theta. The entire pattern, or most of the pattern peaks may
also shift by about 0.1 +/- © due to difference in calibration, setting, and other variations

from instrument to instrument and from operator to operator.

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 K, generator tension: 40 kV, generator
current: 45 mA, start angle: 2.0° 20, 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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1030, 1006, 983, 964, 947, 885, 836, 10 818,799 and 784
encl. Suitably, Form 3 exhibits these characteristic
bands of any one, any two, any three, any Lour, or any

' re bands. 15 Form 4 bands were obs 1060898
R o6 "164s, 2606 1990, Tone. sagiitl
1455, 1361, 1311, 1286, 1245, 1233, 1181, 1141,

Characteristic peak positions and calculated d-spacings are summarized in Table 1. and
were calculated from the raw data using Highscore software. Peaks with a shaded
background distinguish that form from the others. Other peaks (underscored and in bold)
also distinguish the forms, however, there are shoulders or low intensity peaks of another
form in close proximity that make these peaks less specific than those with a shaded
background.

Polymorphic Form 1, may therefore be characterized by any one, any two, any three, any
four, or any fivc or morc of the 2-theta angle peaks. In particular, the peak at 8.2 20
angle; or the peaks at 7.5 and 8.2 20 angle. Use of the DSC thermograms and FT-IR may

also assist in characterization of the polymorphs of the present invention.

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. In 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 20 angle.

Similar characterizations of any one, any two, any three, any four, or any five or more

may algo be attributed to the d-spacing / angstroms as shown in Table 1 below.
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1121, 1097, 1065, 1031, 1007, 981, 947, 865, 834, 818,
800, 781, 741 and 729 cm|. 20 Suitably, Form4
exhi bits these characteristic bands of any one, any
two, any three, any four, or any five or nore bands.
WRaM7TR5¥Wl a for Fornms Ito 4 is illustrated i MOEHP6e460898
13 - 16, respectively. 25 Form4 is believed to be the
nost thernodynamically stable at roomtenperature with
nmelt onset neasured by DSC at approxi mately 218C. Forns
1, 2 and 3 arc |less stable and show nelt onsets of
[aﬂpgrom mat el y 230C, 206C and 211C respectively. In

lsl 1 and 4, the melt event is followed by
degradation. The nelt enthal py val ues, therefore, my
not be accurate. The Form 2 [t may be foll owed by

hi ghFeemder at Ure evEp®2 |n 30 the HosmA 3 trakce, sHeumd

rwfldos ang | AU 8o 1L a-sph@nd 70X M 20NE B-spaciagl A O\Ved s?acmgux
smalll Form 4 nelt. 2007/ 059500PCT/ US2006/ 0608P8

DSC|t her nogr a was_obt ained using. a
|Zsst @dngit r un2dl nunpds:

i gh®Py crj Afell wi thbut sedd g t hdl3an.

ngg@erl rrems wejr mxonducﬁ,@d ua:m a heatglmg ratg;_g_o 10Q.6
na Theo LCd o a1 ot ad n_ac o o)
{53 F%Fms wpéfﬂf resjﬂ%ctl Fi‘s The s"o ubi | vf 4
19.pe n| ng+.4nd n|e14t-4 hg pdi-ht dat &5-6ndi cate’ an | 146 6.1
glfttim@_@ics#@ TTT YT CIT FRF g1 & TS 4 41€ o[ §5 3 58
henodynani r‘aﬁl y Btable format tienperatures! bel bw
?;lb%Lt 1351C and%b| m 1 46 norleldBer nodyd&ini cal 187 hor e 33
stahl e at tenpered pres qpove (136G (thusz t he highper 48
ol tl o~ | n +)
A MR LA T ) 4.2 21.8 4.1 19.0 4.7
23.5 3.8 22.9 3.9 20.9 4.3
26.1 3.4 27.2 3.3 23.9 37
27.6 3.2 272 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-1 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:

64



S

10

15

20

25

30

10 Thus, one enbodi nent of the invention is the
pol ynorphic form Form 1 substantially as shown in the

X-ray diffraction pattern of Figure 5, or differential
scanni ngﬁﬂcal orimetry thcrnogram of Figure 9, or thc

WRZPHr08

Anot her enbodi nent of the invention is the pol ynorph,

$pectrum of Figure 13 (a) and/or 13(":53)T’US£506/060898

Form 1 characterized by an x-ray diffraction pattern
conpri sing peaks expressed in tenns of 2 theta angles,

wherein i) said x ray diffraction pattern conprises a

peak at 8. ray diffraction pattern
c%?r?ﬂrl%oés‘%sé*aik@?atwfﬂ 64%%01450 51, b“)ﬁﬂf‘itﬂﬁ é%tiﬁ’d]%ﬁr 4§83, 1155,
di 11171 BEAsl 0520 204€ N 00T 9BRI943£864) 82K B 18! 74 At 710Qmt0, and
209.9+/- 0.1; or V) sai d x- ray diffraction pattern
conpri ses peaks at 8.2+/- 0.10, and 13.0 +/- 0.1; or v)
SSuidbly; Féom giekHibAChbRthaRkiBkic BAR bf S8SoMRS M Stwid

B D O e e e o 13 qortey Ayt any three, any
@H’PEE‘%X@YF%'%?YG%“@OWH ses peaks at 8.2+/- 0.1, and
19.8 +/- 0.1; or vii) said x-ray diffraction pattern
corrprlses peaks at 8.2+/- 0.1, and 21.1 +/- 0.1; or

Viqrmy 3 Rapdy wereobseryed i act i on pattern conprises peaks at

8389/ 3078, Adk3, aruk, 3021 1824;15748, 155901501, 1477, 1455, 1360, 1314, 1286,
1278, 1231, 1183, 1156, 1141, 1119, 1101, 1069, 1030, 1006, 983, 964, 947, 885, 836,
818, 799 and 784 cm™.

Suitably, Form 3 exhibits these characteristic bands of any one, any two, any three, any

four, or any five or more bands.

Form 4 bands were observed at:

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™.

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 mcasurcd 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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ix) said x-ray diffraction pattern conprises peaks at
7.5, 8.2, and 9.9+/- 0.1; or WO
2007/ 059500PCT/ US2006/ 060898 x) said x-ray diffraction
nprises peaks at 7.5, 8.2, and 13. Q+/ - .,
\gﬁtzg)(oq;og%sgood x-ray diffraction pattern conpri g’e(/é””psg%ﬂ%’é‘“s”
at 7.5, 8.2, and 16.3+/- 0.1'; or 5xii) said x-ray
diffraction pattern conprises peaks at 7.5, 8.2, and
19.8+/- 0.1'; or xiii) said x-ray diffraction pattern
conpri ses peaks at 7.5, 8.2, and 21.1+/- 0.1; or XiV)
@ﬁéﬁsé}%%ﬁ%&ﬁ% E&Hls%stngfa%eg%m o SPR RGRK=NALQT00B.

25 sal d x-ray dlffractlon

porimeter (ompniesbsupnidT0801 90 b sealaunen 1060813, Ghesample
f
Syl e s IO s 1 RS

sealing the pan. The experiments were conducted using a heating rate of 10°C min™. The

data are illustrated herein as Figures 9 — 12 for Forms 1 to 4 respectively.

The solubility, ripening and melting point data indicate an enantiotopic system in which
Form 4 is the more thermodynamically stable form at temperatures below about 135 °C
and Form 1 is more thermodynamically more stable at temperatures above 135 °C (thus

the higher melting point).

Thus, one embodiment of the invention is the polymorphic form, Form ! 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 () 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

iii) said x-ray diffraction pattern comprises peaks at 8.2+/-0.1°, and
9.94+/- 0.1°; or

iv) said x-ray diffraction pattern comprises peaks at 8.2+/-0.1°, and
13.0+/-0.1°0r

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

viii) 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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15xvii) said x-ray diffraction pattern conprises peaks
at 7.5, 8.2, 9.9, 13.0, and 19.8 +/- 0.1'; or xviil)
sai d. x ray diffraction pattern conprises peaks at 7.5,

8.2 13.0, and 21.1+/- 0.1; or xi x) sal

%???"F@W?on pattern conprises peaks at 7. g’cé"r[fsg%goeios%
13.0, 20and 21.8 +/- 0.1; or xx) said x- ray di ffraction
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, Form 1 having a powder

e <f it kY bR rELOn OB APk g T RERRR (501 €
0. 1. Anot hdB.Og¢motf; ment of the i nventi on is the
pol y”‘l@%@xd A5 Bifha0AN Y #1514 5 agh 0”

pattern conprrsing a c rac eri st éepea interns
20 at aboutl63+5 0% 00. 1 and 8 2 +/- 0.10 and at Ieast 1

oo 00 SR G B Y A 0
0.1, 19.8 #98+6.011°%8d.1 +/- 0.1 and 21.8 +/ - "
Form TRSTRR b Hod &%Fﬁ%%ﬂ#s?ﬁ%%%‘“’ﬁzﬁ%%@r P
conpri si ng%ld’h&rﬁcmerl stic peak, in terms of 20 at

00U £ 8l ion R RYQAATREOORETL US20051 050898

and 8. east 1 onal’
charact eri 818d/-fefker i n terns of 20, selected from?9.9

;{L 1 Jr) s%dg)i Qagr é}fﬁjﬂﬁé B%t@erg cq#xi)rizges %)Qakbja? '7.%, §./2; 99; J]'n%’
13.0+/-0.1° or
xvi) said x-ray diffraction pattern comprises peaks at 7.5, 8.2, 9.9, 13.0,
and 16.3 +/- 0.1°; or
xvii) said x-ray diffraction pattern comprises peaks at 7.5, 8.2, 9.9, 13.0,
and 19.8 +/- 0.1°; or
xviii) said x-ray diffraction pattern comprises peaks at 7.5, 8.2, 9.9, 13.0,
and 21.1+/- 0.1°; or

xix) said x-ray diffraction pattern comprises peaks at 7.5, 8.2, 9.9, 13.0,

and 21.8 +/- 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°.
Anpther 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°.

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° and at least 1 additional characteristic peaks in terms of 28, 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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Anot her enbodi nent is the polynmorph Form 1, or Form 2,
or Form 3, or Form4 in 5substantially pure crystalline
form Another enbodinment is wherein at |east 30% by

i.ght _of total 8-(2,6-difluorophenyl)-4-
%_2&7{969380 2- et hyl pheny1) - 2- PCT/US2006/060898
([ 2- hydr oxy- 1- (hydr oxynet hypet hyl ] am n. o) pyri do[ 2, 3-
d] pyri m di n-7(811)-onc, tosylatc polynorphic form Form
1 in said conposition is 10present. Suitably, at |east
50% at |east 60, at least 70, at |east 80, at |east

90 I n st 97% of

sonsov p e erdrtteRlS slietl Shardenat néRsR et 28. sglected from

S+ ABdetd. ¢ al- 0CISNP&S Hi- (1P, 98P GilNG1aokHy 0ne phd 21 Fev40.1°,

1 of

8-(2, 6-difluorophenyl)-4-(4-fluoro-2-nethyl phenyl)-2-{]

Adigichr exipedimedbis the polymorph Form 1, or Form 2, or Form 3, or Form 4 in
hydr oxynet hype I mno}pyrldo[23d]pyr|md|n 7(811)

-B%g?n%?ﬁw%%% %”Bhar maceutical |y acceptabl e

exci pient or carrier. Another enbodi nent of the

invention isS oI For er ei id

R eRPr TRy WETels ¢ Bt el oot 0y ¢ BRlbpetiny -4

qmr@mmﬁ@eﬂmm (et ]Ilﬁl?ﬂrd&ﬁmieﬂ@l)bfhﬁ%ir@@pyr’ﬁdo[z 3.

RPN 5 sl PaReBb RV aPh et d gorprseiton s

@Im:saﬁt xﬁﬁﬁbly; a leasndi%hait laast 60, hiledss @0, a1 {dast 80] atleast DO, Hhleast 95,
0 nd/or 13(h). 25 Another enbodi nent
Sfld vé’n%{'g’ 3’%“2"@""3}"3@@@'@(‘& ¥ RE*Breparation of

Forml fromthe tosyl atc salt in a solvent which is

f j f h f d I
SRR dall ooyl SRl R RSBk form 1 o
Ba(2A- duﬂboa‘ophwd:)m %ﬂm%mthymhcﬂylman{rﬁt-hyaﬁ»met her

d| ne ven | s a 0 for,the

PRSIt e BEa DR e 20D ey o

Pbamatewtmally hstieptgble excipient a) caﬁna's ol vi ng

8-(2, 6-di fl uonphenyl)-4-(4-fluoro-2-nethyl phenyl)-2-{[2

- hydr oxy1- ( hydr oxynet hypet hyl ] am no} pyri do[ 2, 3-cfl pyrim

iAdiotheT €@bodineneof thoswkution is polymeuplt, Hbtre 166herdDsaid polymorph is
I t nmet hyl ene

H AR e SR R R R a8 ar o

gi ve a solution;

Amnother 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).

Another 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-(hydroxymethylethyl]amino }pyrido[2,3-d]pyrimidin-7(8H)-one, tosylate in a suitable
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b) cooling the solution of step (a), optionally in an
ice bath or optionally seed the solution with
crystalline tosylate form1 to yield crystalline form

1 itably, the cooling rate for large sc

Wﬁﬁﬁ?@g St e iys about or ug to 1C/ m n. I% anot%‘ﬁS‘(USZOOGIMOSQS
enbodi nent, the tosylate salt is first suspended in

chl orof orm or chlorof orm m xture and then cool ed for
formati on of the crystalline form (optionally with
seeding). 10 A suitable co-solvent is nethanol or

et hanol . ,Alternativ .chlorof oarm may .be used..wi t hout  a .
SEMER pishas S el Pl Ind A S Rp e g SR Y BF e S Bive a
isolgiohj on is the pol ynorph, Form 2, substantially as
shown .in the X-ray.diffractjon.pattern of Figure .6 r

ai 11 o e B8 Ao or bl ARORHY P i PRl ERgPne1f seed the
Fofitib e with, crgstaltihetosyihtefort 1 speietdr apatafindfogaw es 14( a)

and/ or 14(b). Another enbodi nent of the invention is a
conmposition conprising Form 2 wherein at |east 30% by
viiitghlly, e coelirg rate for large scale manufacture is about or up to 1°C/min.
8-(2,6-difluorophenyl)-4-(4-fluoro-2-nethyl phenyl)-2-11

2- hydroxy- 1- (hydr oxyrnet hyDet hyl j am no}pyrido [ 2,3

-1d apythemerbadindé, B tapkte dabdyfint susbend2a is ahldroform or chloroform

conposition is sent as Form 2. ot her .enbodj. ne of,.
R o P e B9 5 otmafite el B et M SEP (S Ratsy Witk sGbding)
CAh siitabld dagsobadny (¥ongthing) bogtharid] aAttemaiitdy olosfbint aky e used
ac.&iaq;])11 _callbl_q exci. ,ia%pt or carrier. 25 Another enbodi nent

0 F?]\?%lﬁ??o i SUI'HOI ynor ph, Form 2 wherein said

pol ynmorph is characterized by a nmelt onset as

det er m ned b of. about. 206C. Angt her ephodi nent .
it RROaRenb R 08 iny 2B is B0 fetymoreh Bt S SPRBRHAIF A shown in
Rbe M@y diffrpeticoi pagteny of Ftiglrk b6 zat differential tsbmnirgsoplaingetyahérmogram
bysl ow, gvapor.ation froma | ven 1 Xt yr of

R E 6 R Rl sl Ml RptEN o (D A1 405,

2007/ 059500PCT/ US2006/ 060898 Anot her embodi nent of the

i nvent.i i,S_t I, .0h, For . i al a .
AR b inet B S VRGN s f AiflorioR KEBL AT Bt Ahrein o
dedst 0% blyivedigg oditoia Ity (o@Hiblubropheny Hidé-fimgreaBranadthyfiplgoyB-2- {[2-

1 I i nt | 1 / or .
- SO AR BRI Mac SIS kBl 7 AR SR, osylaein
ceitipweiposition doprpsent a9 kprEct.m 3 wherein at | east 30% by
wei ght of total :

8- (2, 6-di fluorophenyl)-4-(4-fl uoro-2-nethyl phenyl) - 2-

{ er embodiment of the invention i8 a pharmaceutical composition comprising
: r : |, an | - yrim

B e e S S D S A

as Form 3. 10 Anot her enbodi nent of the invention is a

PRHAR GBI liniknt 6OMR Eehtiois SORREdrSA, Hrm 2 wherein said polymorph is
charactcrized by a mclt onsct as detecrmined by DSC of about 206°C.

Another embodiment of the invention is a process for the preparation of Form 2
comprising crystallization of the togylate salt by slow evaporation from a solvent mixture

of acetonitrile and water,
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pol ynor phic Form 3 and a pharnmaceutically acceptable
exci pient or carrier. Another enbodi nent of the

i nvention is polynorph, Form 3 wherein said pol ynorph
is_characterized by a nelt onset as determn

P U8’ 11Cc. 15 Another enbodi ment of the ?ﬁ$ﬁ%¥%§ﬁﬁ*”
i s polynorph, Form 3 wherein said polynorph is
characterized by a nelt onset as deternined by DSC of
about 211C in conbination with the infrared spectrum of

Fi gures 15(a) and/or 15(b). 20 Another enbodi nent of
the invention is a, process

_ for .t r td Qk B i
ActmgmPofR TPt 5 AVEROS RIE e RR] §ickBaftall Q8 Bown in
(5L Qa6 URRRERI e ff ITRigRE Basraliffersbtiad sramingeteloringedpyfpgrmogram
may be prepared by a slurry.net syl ate salt
dffigyre bm%%’éﬂﬁéedépg%ﬁ%?%ﬁg?r eg Igga\) g‘{ldejépt? 5e@'ger at ures,

e.g. about 30 C, for an. extended period of time, to

yield Form 3. 25 Anothcr enbodi nent | iHRrdif at
Aoshersmyhediment of thsARYCNEGR Ff 2C0TRSEPY %{nlng ql%l & géﬁgtﬁom N
% stq gg%r@%/wg%&f(mg&g sl(a,@altﬂlem lmﬁylp‘-it4g(affblosq-Zonethylp!lenyl)-2-{[2-
I'Tferentiall scannj cal.ori met ry .t - 3| HeOldk@ate 1
oo TR RRa AR SO P st
Qa%@c)m aiANeplessntasBech Bent of the invention is
po yrmlg ph form Form 4 characterized by an x-ray
diffraction pattern conprising peaks expressed in terns
A ot BEbAHiABE Fhe inyeriidhds & phaynadiufitelaonipositipn COBPRSINg
conprises_a peak at. 8.0 +/- 0. 1': i-0s Wirrier.
tolymonis Bermpaprd Hh%?‘ﬁngélgy ‘b"é’%‘%‘g‘gl&gg‘%{g fordhmier. 4
8.0 +/- 0.1'; or iii) said x-ray diffraction pattern
conprises peaks at 9.2 +/-. 0.10 apd - 2id B61vA h is
daiothex e %eﬁ?qfafff? S FRGORE B?lﬁmgg%'pﬁgglgg%hea s%gt 918@5’}"
thiraQerdzANe Difeld ottdet adlietérminmd by DSC of about 211°C.

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 infraved spectrum of Figures 15(a) and/or 15(b).

Another embodiment of the invention is a process for the preparation of Form 3
comprising crystallization of the tosylate salt by slow evaporation from methanol.
Alternatively, form 3 may be prepared by a slurry method of the tosylate salt in
cyclohexane as a solvent at elevated temperatures, ¢.g. about 30 °C, for an extended

period of time, to yield Form 3.

Another cmbodiment of the invention is the po lymorphic 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/ox 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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v) said x-ray diffraction pattern conprises peaks at
20.9 +/- 01 and 8.0 +/- 0.1; or vi) said x-ray
diffraction pattern conprises peaks at 23.9 +/- 0.1 and
8.0 +/- 0.1'; or 10vii) said x-ray diffraction pattern

SW‘!}O%}Q% peaks at 4.3 +/- 0.1, 8.0 +/- 0.1" 39, Racbsbbosos

; or viii) said x-ray dlffractlon pattern conprises
peaks at 4.3 +/- 0.1, 8.0 +/- Oand 16.7+ - 0.1'; or
ix) said x-ray diffraction pattern conprises peaks at
4.3 +/- 0.10, 158.0 +/- 0.Pand 20.9+/- 0.1'; or x) said
x-ray diffraction pattern conprises peaks at 4.3 +/-
0.1, 8.0 +£4 9. laq)g 23.9+/- 0.1'; or xi) said x-ray
di ffraction pattern conprises peaks at 8.0 +/- 0.1, 9.2
+/ - Qiif) saidrrdray@liffraeiion atietn copprizgxpdaks 8.3tk h"yﬂnd
diffractio ttesn _conprises peaks at 8.0 +/- 0.1, 9.2
+/- 0.1, g(?p-gégrbf 0.1'; or xiii) said x-ray
diffr adtsaldmpatdlfélam@mﬂmems@mméeﬂ@ea&ﬁ atgl6g7 #/H) Gand 9. 2
+/- 0.1, agd 2 °+J 0.1'; or xiv) said x-ray
diffraction pat?ern conprises peaks at 8.0 +/- 0.1,
2516. ¥) seid x@ail diffaandio® @aern LomPrises peajss at 20.9 +/- 0.1° and

8.0+/-0.1% or
vi) said x-ray diffraction pattern comprises peaks at 23.9 +/- 0.1° and
8.0+/-0.1° or
vii) said x-ray diffraction pattern comprises peaks at 4.3 +/- 0.1°,
8.0 +/-0.1°and 9.2 +/- 0.1°; or
viii} said x-ray diffraction pattern comprises peaks at 4.3 +/- 0.1°,
8.0 +/-0.1°nd 16.7+/- 0.1°; or
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 +/- 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
xit) 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°,9.2 +/- 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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xv) said x-ray diffraction pattern conprises pcaks at

8.0 +/- 0.1, 16.7 +/- 0.1, and 23.9 +/- 0.1; or xvi)

said x- ray diffraction pattern conprises peaks at 4.3

\%zuugzo .0 +/- 0.1, 9.2 +/- 0.1, and 16. 7+JPCQ‘1195200‘3[0?(0898
XVIT sald X-ray dlffractlon pattern conpri ses peaks

at 4.3 +/- 0.10, 8.0 +/- 0.1, 9.2 +/- 0.1, and 20.9+/-

0.1; or xix) said x-ray diffraction pattern conprises

peaks at 4.3 +/- 0.1, 8.0 +/- 0.1, 9.2 +/- 0.1, and

23.9+4/- 0.1'; or WD 2007/ 059500PCT/ US2006/ 060898 xXx)

s?l d >s(x5 §Md qlrfi)fr Hﬁﬁ&dtﬂﬂ pgﬁérh%n.pﬁmch%ea ggﬁg@ 1at9 §+9J 0.1°,

n -
or XXI) sallé"’)?“fT%/ éﬁ“i??%éﬁ‘bh B’attern conpri ses peaks
at 8. Q;x")/sa1dQ¢ fay (@ff?acffc‘n paQtelln cola@pr?séé peals 21 8. 900 @, §.0H7- 0.1°,

0.1'; 5xXi i sacl X-Tay oractlon pattern
conpr | ses géaiké Gt Sn‘bz-'-’l-?‘”'d’]l o6, 7+/- 0.1, 20.9 +/ -

0.1 angdiiPdiPxFhy d@ﬁ-é'chon%ﬁtté% 'cbﬂni:n% 61@&1%% 4t 3% -Q"/- ?)fl g,al%tj*‘?nﬂ.lﬂ

pattern conprises

16. 7+/ - 0. £0.94Hg04 391339‘*‘(}011°=@f xxi v)
s;u d &x{lﬁxdﬂq&g@@&%&bnﬁ%&t@g@@m ﬁaﬁ dpsegkﬁ. 6% +-0.1°,

or xxv) sail@- R4l AR dct/r 84°; mittern conprises peaks
at 4. 3xit) saill: xlmyﬁlfﬁ'aé’t{on ﬂattlm &mﬁmﬁéa Aid B4 204 28, §oH)-0.1°,

0.1'; or "xxvi) Said x-ra t|o pattern conprises
peaks at 49% % 0.15,and 2@%%}) d°per1, 9.2 +/- 0.1, 20.9
+/ - 0.xdw) @idix2a3 @ftfdctiof) pltern @bmprises 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 comprises peaks at 4.3 +/- 0.1°, 8.0 +/- 0.1°,
9.2+/-0.1°,20.9 +/- 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 4.34/- 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 torms 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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15x.xvii) said x-ray diffraction 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 x-ray

If jon pattern conprises peaks at 4.3+ -, Q.
‘Sbc}ﬁtﬁ’%@, e 0 T 16 74100 1. and 20, o PHUSgessss
or

xXi X) said x-ray diffraction pattern
conprises.peaks at 8.0 +/- 0..1, 209.2 +/- 0.1, 16.7+/-
0.1, and 20.9 +/- 0.1, and 23.9 +/- 0.1; or xxx) said
x-ray diffraction pattern conprises peaks at 4.3+/-
0.1, 8.0+-,0,1, 9. -.0.1,.16.7+/- 0.1, 2 #l-: 0. 1
and 23.9+/Y s@‘.di’f’mé'éjz'%‘?&'ﬂré?é%gﬂ??%f pgq‘kstag%%iﬁﬁ\?elnt i on
I S pol ynor ph f 08.0%/- BAno.2+£ baratd. e/ @.atl, day 289 %~ 0ay ; or
diffraction, pattern risi peaks. expres in.terms
of 2 ¢ het v g (R Rl PSRRI T §
conpri ses a peagoat 08°09.24~ 001°116.7-0F 0.1P,) 20624 Oxt°raayg
di ffraction patoéz.eég p‘quri ses peaks at 4.3 +/- 0.1 and
8.0 +/- 0.1'; '30i'i") said x-ray diffraction pattern
conprises peaks at 4.3 +/- 0.1, 8.0 +/- 0.1land 9.2 +/-

L1y oor i said x-ray. di.ffraction_pattern conpri.ses
Baiter Gboiert ot g bcbioy s poigliph. g5t 4 FeVigE § BB ae Rorey
affrdotibn(aftern@bmpzisin\@ cBAACe A RREAE VAR 06 20 6088t 8.9 +/- 0.1° and at
aid x-ray diffractjon pattern c ri.ses, peak o s
Ity coprosTishiopodtsan Sts SO S1G5 BR'G3 §- o 70 24- 0.,
26.79/-9.1°,0.91+/; 0QP and 23.9+Xi0)1°sai d x-ray diffraction
pattern conprises peaks at 4.3+/- 0.1, 8.0+/- 0.1,

9.2+1- 0.1, 16.7+/- 0.1, 20.9 +/- 0.1 and 523.9+/- 0.1
Amnother embodiment of the invention is polymorph, Form 4 having a powder X-ray

diffraction pattern comprising a characteristic peak, in terms of 26 at about 8.0 +/- 0.1° and at
least 3 additional characteristic peaks in terms of 20, selected from 4.3 +/- 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 4 wherein said polymorph is
characterized by a melt onset as determined by DSC of about 218 °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-flucro-2-methylphenyl)-2- {[2-hydroxy-1-
(hydroxymcthyl)cthyl]amine }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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Anot her enbodi nent of the invention is polynorph, Form
4 having a powder X-ray diffraction pattern conprising
a characteristic peak, in terns of 20 at about 8.0 +/-

t least 2 additional characteristig,
‘@g%ﬁg%%%mgo’ sel ected from4.3 +/- 0.10, 9. 2+fﬂﬁ§5@moﬁm%
1016. 7+1- 0.1,20.9 +/- 01 and 23.9+1- 0.10. Another
enbodi ment of the invention is polynorph, Form 4 having
a powder X-ray diffraction pattern conprising a
characteristic peak in ternms of 20 at about 8.0 +/ -

T

msatlﬁnejpolﬂm@f@o?omﬂlcou@r&mgnd 23.9+1- 0.1. Another

hor ci‘h Rl fing 810, BHER Ryt AP o il 212 pydrorsy-

als(borétoe:mtherbetbyl]@@@ommmﬁ dpy8in@dinZ 8 Aot dosylate in a suitable

G o L L LN

euepanok endiwawning ntntcesparPICeok agbbtion218 C, in

conbi f JEhqure.. )

and/ or) Teie el Corbih o ds A dpaRfl b R lttifoBudllecd the

whhbitioh withtcrystalline ®gplateFome itgtetyielfl ctystadlineSFqrh, 45-

25di f 1 uor ophenyl) - 4- (4-f | uor o- 2- net hyl phenyl) - 2- {[ 2- hyd

roxy-1-

@WW@%@W@MI] lardersollp yrinudfRrSis dbpytrarmp do h2C/(8d.3)

-one, tosylatc in said conposition is present in said

conposi tion as polynorph, Form 4. Suitably, at |east

swheatembedmenswo tbe|ugagther7guitable splvasts s@th asdongee glain alcohols,

e 9 o3RG

vvef ﬂ{m%lf %g%lft%%é r&tlscgép%ﬁlg |Ztsé c|}or es E‘% tEs '!hg%%;n ]h(&lgé’{ TBME.
bh@hFS@Wﬂﬁh% BMUFs B A on nipsopangbnposi ti on conpri si ng

pol ynmor phic Form 4 and a pharnmaceutically acceptabl e

excipient or carrier. WD 2007/ 059500PCT/ US2006/ 060898

An gnother cahodimens the @ystalizationyeathedomay frsh syapeedths toyslate salt in a

tsﬂﬁalﬂé qu%@ts'u&?aé){ensdﬁ%%gleﬂelr g, Bieat aduunefe or propanol,

pol ymor ph. Form 4 conpr’i si n
gnd sheg cgplefl forr fopneiopof the qmstﬂﬂquymz(omwwhw@;m@ {Another
bRy ;!vo(dwﬁgé xsm%r insihy ARG M&hgeg loRairt aftbRAE | B

idin-7(8H)-one, tosylate in a suitab 'vent, suc
AsObwaRel, Of SeRIEPFOL| ST FAjTtHKce @ewfrmﬁlu@yw@BMEwe 1PA
(9:1), or npropanol, and warming if necessary to give a
sol ution; b) cooling the solution of step (a),
FALGn ice bath or optionally seed the
FOrk 1 E&Q‘, Bkt Erd&ﬁb!eﬁ #Bdth ia Q?ysia@@é'h@ﬁ Gf Bg{h'}leﬁe chRridk &h & co-solvcnt

crysta |ne orn14 10 Suitab éﬂ he cooling rate

etiagel as dgmenstiats Bk tAnwle 8, apbil hereiny fOther & qqaits(ﬂiwestlgated

which support the presence of Form I include crystallization from chloroform and
chloroform/mcthanol (Examplc Q, part (c)), and thosc shown below.

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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Anot her enbodi ment woul d be use ot her suitable solvents
such as | onger chain al cohols, e.g. butanol,
i sobut anol, or isopropanol, etc. or mxtures thereof,

WB%(H%%S@ TBI\/E Preferably the solvent is TBM%‘T/I}SE)&tSBEOS%

n- propano 15 I n anot her enbodi ment the

crystalli zatl on nmethod may first suspend the toyslate
salt in a suitable solvent, such as

tert-butyl met hyl et her (TBME), toluene, butanol, or
propanol, and then cool ed for formation of the

cr y§$ Q.Ilénln %‘?n‘ﬁﬂiﬁ? ({)e use fd t rtf!}raﬁg?(ghﬂ'ga at 2%&0{"(9'@ a.y.(sel groduced

enbodi ne er Suita sol vent$ suc
| ongerD¥h3ENS al23d B HH = &5 ) #d XRBB¢oasistknt voith support for Form 1.

i so t En Rhiefh t

ExPERI MRS 5 g G BT 4 A, gt P MR ARG o st
cryst dbmnZati on of methyl ene chloride and a co-sol vent
et hanol as denonstrated by Exanple Q part (b) herein.

O:lher sol vents |nvest| gat ed 25 whi ch support t he
Fva o Teiatly ; i I m~

cél }é%fo? gr@m&gﬁg gﬁy@r{gﬁﬁﬁmwhlg-z%[ﬂ%@%xy-l-

n@pxmﬁhﬂ)&@l]mnmwnde@rapmmdmﬁ@m isglateavere dissolved

SRSB4 PR
iabmpepheric pygssuescantil gelids appeaned, n@nasqimtl andexmifighm 1 and
for ) 4, stitrah Mﬁl&r @ﬂﬁmzlqu}gl% st gzgy %%g@é%ﬂﬁ%dw@&f bl\J;\cﬁzhtaﬁ

(231.9- 233.8; ciH =79 consi s
s upplderofarer arkighersolvent was zmr 01 GROBYPSL)and

Usi R8pH dBnsisiehEwith shiHoM ebr 2lgh f Orm 4, tetrahydrofuran
at 2C, for 3 days gr@guced DSC 229.9 -231.3; dH = 85

J/g) and XRPD consistent with support for Form1l. 3)

' i tereat days, produced an
Lﬁwmvagmulm Brdclfr 8 1o Fo?er %Q'i:erfhl o Al on

Pr ocecﬁmoéespﬁ §t(2éa¢@uqn@phqnyl)rﬂaf4eﬂu@rp~2 ms@namhegylbfz-{[z -hydroxy-1-
%n&&oﬁ,wn%tﬁhwﬁﬁwp»n&o&% oy did 7R NP RPN fortn 9; was

waﬂaﬂghrﬁéﬁmﬁ@leﬁwffa&ﬂ/%@vsywlmtﬁ al_sgligs/dipsolvedi The cla)
-sBRfion Wa$ Yiltdle® tyBAsBrctSsell ¥E4tals 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 materiak:

Samples of 8-(2,6-difluorophenyl)-4-(4-fluoro-2-methylphenyl)-2-{[2-hydroxy-1-
(hydroxymcthyl)cthyl]amino} pyrido[2,3-d]pyrimidin-7(8H)-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 st 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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i n designated sol vent at roomtenperature, filtered, an

allowed to slowy evaporate at 10 atnospheric pressure

until solids appeared, then isolated and exanined: 1) a
LT xture of Form 1l tosylate salt was

‘?{P@-@gﬁ Q/ment such as chl orof orm and the sol Vcﬁft&zd’oﬁﬂwse’s

evapor at ed W|thout stirring to produce a DSC and XRPD

consi stent with support for Form 1. 15 Sl ow Evaporation

Procedures for Form2 nmaterial : Sanpl es of

8- (2, 6-di fluorophenyl)-4-(4-fluoro-2-nethyl phenyl)-2-{]

GO 'e;'n' eriments for Eorm 3 ial: %i’]mp?)]/?sl (hfltg? tr?.s3?1f‘1§ﬁf“ were

shirred imaa@#iala@dfsokvnmtlat aviesgnatebteagemhtrd for 3 to 5 days, then isolated
%ﬁ@%?%hh 4! e/water 80/20 (vol/vol) until all solids
I SSO The clear solution was filtered to ensure no
seet]) @rsysﬁd\lmxmm Foanl. 1 afiddForiekbin cgdbdxaonatdiSC2fbr 5 days
e.. under S ric

A A s i o e

isolated by filtration and anal yzed. The solid was

Sﬁgﬂpﬁ to be form2 by XRPD and DSC. Sl ow Evaporati on

ures for Form 3 material: 25 Sanples of

There a6e tiahy mothodh Emtlle prépdratidn oftfurd 4maihinHas beery ddenRd(he
b emeallsmostspble form g soom fopgorat. s epigopi i Form 1

ovith a ¢rossydver eenipmtm oflebaut {18 & € cainwnbdr wWiicHhastebn detbtmined
$Qldfigentgfre di ssol ved. The clear solution was filtered
to ensure no seed crystals remained. The clear solution
was evaporated at room tenperature under atnospheric
peared. The solids were
lg am;zgugﬂh;dwmﬁ%o%nego and anal yzed. The solid was
decnple ﬁetebfemﬁd)bm guinpeniitie watkimS@ampi® herein, and specifically that

/
EELLLAR R R 80 v
yqlrawngtayk)etmﬂ@us@}m@q[z,%dbydaédigﬁésﬁhommﬁm nady tw
@%%iaﬂ%& &6 f&ﬁ{@ﬁBﬁtnuﬁl% ;:'1 ‘M Qeeﬁlélg%él% ad 60! -g%&&t §% D; and

exam ned Irre ure o
%@SF@HS&OWT]%M@@H@% m@ic@@@ﬂff or 5 days 5produced
DSC and . XRPD consistent wth support for Form 3. Form
paration of form
gatlah nainpels |05f thegesylate salt were

§ﬁ1@$& ] af &Ef?x@&d Ecﬁ%ﬂt ta?ﬁﬁ%’i@fa’tgdecem Brailu§e RPans is Ql%&éj B%eSltmolated

with Form a Cross-over tenperature o
gagbexaminediynber V\,hl ch has been det erni ned

eXPO' 5HRBA Blitthre 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
a8 determined 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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Crystallization from N Propanol As can be determ ned by
a nunber of the working exanples herein, and
specifically that 15 of Exanple R and S,

uorophenyl) 444-f | uor o- 2- et hyl phe
‘ﬁéémgQg éhydroxynethyl)ethyl]an1no)pyr|do[2q§ﬁ£g5m%ha)%
in-7(81-0-one tosylate may be crystallized as form4
fromn-propanol; with seeding such as shown in Exanple
D; and with seeding from TBME: | PA i n Exanpl e C herein.
20 GCstwal d Ripening Experinents for Form4 material:

of th Iat estlrre N
dosbhrdrid "dfve AEFer Codarm i ot st for g days pgrort
5 day§prmha|detsnhmt¢UymS¢aMMd 1) Stirred mxture
of Form1 and Form4 in Tert-butyl nethylether at 0 C
for 3 days support form4 as determ ned by DSC and
Xﬂﬂﬁrgmmaﬁbhared m xture of Form 1l and Form4 in

t pl uene or et erm

o5 Sl B o e AP DT BB iy >

Q[meﬁmkyaqayabxﬁﬁahpbtthﬂ] whaiyie } patialp [, 3- d]p(}fhmidlnaZ(SH)-one tosylate
ned Eé/ %and XRPD. 4) Stirred mxture
eef“%e dFSFm IV in 1-butanol at 30C for 5 days

support 30form 4 as determ ned by DSC and XRPD. 5)

e‘% 51}? sy%atc sait

XREBstnrA&)nZzOdegﬁa% @ﬂPéﬁE/atBﬂ&ﬁ@a&ﬁl&&ﬁﬁerﬁi)uréSfdr Bried days, then
ure [ and FormI1V in 1-propanol at 0 C for

4[50 3?%5‘%%%"6& I‘q"orm 4 as deternined by DSC and XRPD.

Anoil p Hiwirsg arenixenreaif FormA 1reand- Romﬁltialwaiterat 30 dorf Ddaysafroduces

8- (2, 6 d|f 1 hen

0- hydr TR "%I? cfi?lg%//sn&e ypefilll’\}' "7 am no yrldlj;‘? egjl))fhedm

m di n- sﬁgﬁtﬂhﬂmemtd‘etw dimmtdrad realads, babmh&jepsdmtb amorphous
Ostvvalct(:;]r1 'peni ng Experinents for Anornhous naterial:
sanpl es of 'the tosylatc salt 10 were stirred in a

desRyridingla sitturemf Formd abd$ogndtie THRAwpter attail/a0 fagio 2836 8C for 7
5d

S 2 BB o BARL DSl B cmines
pr odudesXBRBrpd 81 phe d@t@tsuwsfd chatsorne ﬁdnwnﬁﬁﬁ@l @ndins, with the
DSC (Fj E&cﬁmﬁﬁe \%&:ﬂé‘ﬁ:ﬁnt%{ggeﬂ s that sonme form4

terl remal ns, predom nat e anor phous

_U

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(8 H)-one tosylate, and a pharmaceutical composition comprising the

amphorous form and a pharmaceutically acceptable carrier or diluent.

DEFINITIONS AND CONVENTICNS
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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15content. 2) Using a mxture of Form1l and Form4 in
THF/ water at a 1/10 ratio at 30C for 7 days, produced
anor phous material a produces anorphous product as

‘gstzﬁ&z&(gﬁ(g by XRPD and DSC ; the data suggestd‘;‘tﬁm{mmosgs

sone form4 materi al renalns with the a predo

anor phous content. 20 Thus another aspect of the

i nvention is the anorphous form of

-(2,6-difl uorophenyl)-4-(4-

fl uoro- 2- et hyl phenyl ) - 2-{[ 2- hydr oxy- 1- (hydr oxynet hypet

W emR O LIRA% drd BT TeEdlsone ooyl ate.

i'on conprisirig the
e(BthmatogEaphp Kenlamg asd ﬂhﬂmhaumtbgmph}d) yefasae ptuafitation/separation of

C [ 0 | TI. ND NTI . Th .
Bpiefiaaradi B epbsn o). b BN dbptiall fectons
m@ﬂodleﬂ uugctwud;nttatﬁds;o givei thedated venpound¢udi ng bot h t he

he clainms. 30 DEFIN TIONS All
eratt%a}}rlfc‘g’s‘s)re%ll;il n%ogg rees Centigrade. TLC refers to

tIMSmelfaymmdmtmian@@rlatpﬁypmHPLC refers to high pressure
USZ 06/ 0 8
e oG IS B stk P RO RS oR A ot e
geparteddm ppﬁi(ddtvatiognﬁqziﬂfm@m teltramathatsdaﬂd ash
/s t
SUSIRBLRT e 865 o oMM 20 AERR A U oo
unfdes tottiyopbsithation hga pqrpmtqums alyeirdgeactinenEl @fers pogéasbn impact.

e OIFERQI . 5IR
ref e?egs%gcﬁlgﬁ’?cﬁdg?’é%gs pec %%2%8%38 Iﬁ{sﬁ%() er gﬂn ‘?rgéat‘
iBersqreters treghivhignted spirit

Ether refers to diethylether.

DIPEA refers to N, N-diisopropylamine, which is also known as Hunig’s base
DBN refers to 1,5-diazabicyclo[4.3.0]onon-5-ene]

DCM refers to dichloromethane

THF refers to Tetrahydrofuran

TMS refers to Industrial Methylated Spirits

CLLE refers to Centrifugal Liquid Liquid Extraction

NMP refers to N-Methyl 2-Pyrrolidinone

M refers to molar

THF refers to tetrahydrofiuran

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
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NVR refers to nuclear (proton) magnetic resonance
spectroscopy, chem cal shifts are reported in ppm
(delta) downfleld fromtetranmethylsilane. M5 refers to

‘gﬁﬁﬁﬁ%?%@%ronetry expressed as me, ro/z or Eﬁﬁﬁ#ﬁﬂﬁkaﬁ9s

-H .+ 10 refers to the positive io
parent plus a hydrogen atom El refers to electron
inmpact. C refers to chem cal ionization. FAB refers to
fast atom bonbardnent. Eq or eq refers to equival ents
Et her refers to diethylether. DI PEA refers to

glugg’\!é a&%ﬁ%kﬁ%@%ﬁ%&hm#é rf]rolrnsa. ﬁ‘llyss%a dicd %m ¥ BF e regarding
%éﬂ@itﬁ%@hirﬁx)dtalﬁeh,ﬂstanilﬁlirpmi&nﬁacemamo@@hﬂ bheaitabilay.

ichl oy onet hane THE refers to,Tetrahydrof ur T

ol e Faa A bRy PRI A RV v 0

Geehlthd segabilityl ofisolid impisatvent iy @ed iteraiofNbP solid ©rtbe sajvent is
N-Met hyl 2-Pyrrolidinone Mrefers to nolar THF refers
f’v&l\@gf %ﬂ’;‘r‘él%’br an LiOH refers to Iithium hydroxide H
or h refers to hours 25 MIBE or TBME are
i_nt refer to Tertiary Butyl Methyl
ﬁﬁﬁiﬁgfﬂgﬁﬁabﬁjﬂggarea/area ca. refers to
gRp iéhiied @llynow be described by reference to the following examples which are
merely illustrative and arc not to be construcd as a limitation. of the scope of the present
invention. All temperatures are given in degrees centigrade, all solvents are highest
available purity and all reactions run under anhydrous conditions in an Argon atmogphere

where necessary.

EXAMPLE A
8-(2,6-difluorophenyl)-4-(4-fluoro-2-methylphenyl)-2-{[2-hydroxy-1-
(hydroxymethyl)ethylJamino }pyrido[2,3-d]pyrimidin-7(8 H)-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)ethyl]amino} pyrido[2,3 -dJpyrimidin-
7(8#)-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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N

USP refers to United States Pharmacopeia. cps refers to
centi poi ses. 30 Pharmaceutically acceptable refers to
those properties and/or substances which are acceptable

ient froma pharmacol ogi cal / t oxi col
%gy 2&@%8%33 "o R4 6Bbos/sosos

view and to the
2007/ 059500PCT/ US2006/ 060898 manuf act uri ng
pharmaceuti cal chem st froma physical/chen cal point
of view regarding conposition, fornulation, stability,

patient acceptance and bioavail abi I ity. When sol vent
pal rs_are used .

O-giflugropheip LU
cfbi@ rhﬁnd{na’v @het he solid to the sol vent
' \NEI volune (wt/v). SYNTHETI C EXAMPLES The
invention will now be described by reference to the

liﬂeg' é’mﬂgm%ﬁ AY)a§SnoWE- Glhﬂﬂfre-mmygpheﬂlﬁhg{(mthy{;t@o&ﬁd

to be construed a tion
penpinssumeaat o erio0n B EE i B OBEEER i o
ére&@ﬁéﬂ )aQ@mtminLolesqhmemaﬁeam Prad pusgfigm
uri reac under
AN IR BT
%L?egeléﬁiﬁ“ 3 i]?uﬁ& aRhe bkt hixtdrefheated ﬂﬁ@w dthens1 fiho reaction

r oxy-

d th
@mmwﬁeﬂtsm%@mfi GRS P (SSm R Ay
ottiafitaih &at BUEG eI RS éli’mlrcefuﬂtent suspeTsion w‘r@awaﬁw&l twice
Tcation Nu o« PCT/ USO1/ d th
mﬂﬂ M?&H(]I\Hﬁ‘ﬁgg e i3 Pz‘f"é%oé'bé %g'd]b lx|msehe o%&gghbl&)gal?st o
g;m" 499 2qudend Baliem GHloridbandusetal basieylated spirit (IMS, 54mlL) and water
6cI|quorophn1)4 4: f1 or, R WM s vt
(43mh)weisagdad, (ﬂ—’rﬁﬁef tsf(ﬁﬁﬁ&% a‘.r?nr2 y¥+cgo[ 2, %ﬂecf i
mgddg%sgtorm@ may be obt ai ned. As wll be
further exenplified, the free base nay al so be made in

accordance with the 25 worki ng exanpl es and schenes
heg &2 hoE¥ANPhIET was filtered. The cake was washed with 3:3:5 THF :IMS: Water

(36mL) and twice with 20% aqueous IMS (2 x 36mL) and dried in a vacuum oven to
afford 8-(2,6-diﬂuorophenyl)—4-(4-ﬂuoro—2—methylphcnyl)-2-(methy]thio)pyri dof2,3-
dlpyrimidin-7(8H)-one (14.5g 76%h yield) 1H NMR (CDCls) 5. 7.49 (1H, m); 7.48
(1H, d, J=9.8); 7.28 (1H, d of d); 7.12 (2H, t, ] = 7.6); 7.00 - 7.10 (2H, m); 6.64 (1H, d,
T=9.8); 2.26 (3H, s); 2.23 (3H, 5).

4—[(2,6-diﬂuorophenyl)amino]—6-(4-ﬂuoro—2-methy1phenyl)—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~(methylﬂxio)pyrido[2,3-d]pyrinﬁdin—’l(SH)—one, was also obtained as
follows:
To 4-[(2,6-difluorophenyl)amino]-6-(4- fluoro-2-methylphenyl)-2-
(methylthio)pyrimidine-5 5-carbaldehyde (13.0 kilograms (hereinafter “kg”), 33.4 moles
(hereinafter “mol™)), was added 2, 7-dimethyl-1,3-dioxane-4,6-dione (Meldrum’s acid,
6.26kg, 43.4mol) and anhydrous sodium acctate (2.2kg, 39mmol) and stirred togcther int
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WO 2007/ 059500PCT/ US2006/ 060898 Pr epar ati on of
842, 6-di fl uorophenvl) - 444-f| uor o- 2- net hvl phenyl) - 2-
(et hyl t hi o) pyrido[ 2, 3-d1pvrirnidin-7(8H)-01le

42 6-di f| uor oPhenyl ) am no] - 6- (4-fl uoro-2-ne
\f’%??ﬂﬁtg?%@q thio)-5- 5 pyrim di necarbal dehyde %'i%é}’%@(ﬁ)%&'&;gg
46mol ), isopropylidene mal onate (Meldrunmis acid, 8.6
grans (hereinafter 'g"), 60 mllinoles (hereinafter
"ranol ")) and anhydrous sodi um acetate (3.4g, 39muol)
were stirred together in tetrahydroftmn (THF, 90

Tty s (et BEretey of ) witb P fesiit Pt ffted to s0-55°C
tfernpaswat.uThe msticﬂﬂdﬂ@d adﬂire\ivgﬁ)fé,dlutetnl! t0308C] thioa_eétiéfﬁit (Sgk%

I d e S0 [ [ i ne
el whS PR SRR RIS et Be LB R R onf vl
\Mugﬁenﬁowﬁa Waélf]ejelrteriid;afiﬁezM'dk{h&ox&@dﬁﬁﬁﬁhﬁl@@k’iﬂﬂ%ﬁ%ﬂ%ﬁ&) and

a was en % v equs ym., .

AP B T (Hieir GO Ll opfrd e asted s (igryamd
wedter (32.401) wereddledtle dolutifiewanicetidd) Btinteds fos @e@dacs, and had more
sti,r r@ﬁ@ﬁﬁdd% hours and had nore water (45nL) added

VAT 95 After 24 hours the slurry was filtered.
The cake was washed with 3:3:5 THF: | M5: Water (36nlL) and

b«ﬁ%%ﬁ%\ﬁ‘gb% <? gf) a flﬁlv(eﬁg ﬁtclgélgs T&lg céccsv%sn\;\? hgg gmt%r’}’?% iI'EIP:aIMS:\I‘Vf:tf:m_'
q2612) dnddividewaro}i96 aydgoud INIS (2 k PGILY ad dieddinl givecthy tijle 2oripound

t bi Ag - Lo din-7 - 14.5 %
T
4, 3lefin}) CH,J 28.80,1128 (AEDd of)d, arbmbiBic CED! 7.1 (2K, Facbnfilic CH, J =
789 708 %’}P%éﬁ_'m Deimtic i 6784 1, T, olefilie 1,92 I 2 28)3m, s,
maymz-}m)é bassphesyd) ar ni nol - 6- (4-fl uor o- 2- net hyl pheny
1)-2-(methyl thio)-5- pyrimdinecarbal dehyde nay be nade

by the route of Exanple 12 in WD 02/059083 or as 25
deset dnbttitr hetation tistitikxconpoand wak Propatcdr ger scal e up,

usj Lmlar conditi .

S (&St arpehsEIRgP-U-fupra-Pugthyiphenyl)-2-(methyithio)-pyrimidine.5-
reatthajdehhdn(Chinpdubdre) @2k &) sajiay nbetal 26. 3k gy dad NietdelinTs 2418 (20.2kg)
D Q0 BeatdiPR THS Q1 28PY & (3%30@Sor 3 hours. THF (210L) was then added and the
mixture was concentrated to 231L via atmospheric distillation, The mixture was cooled
to 32+£2°C and thioacetic acid (15.7kg) was added slowly maintaining the contents
temperature at 3242°C. The mixture was then stirred at 324-2°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 (2x841.). 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-
(methytthio)pyrido[2,3-d]pyrimidin-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 224+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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follows: 30 To
4[ (2, 6-di f I uor ophenyl ) am n0] - 6- (4- f | uOr o- 2- net hyl pheny1
)-2- (nethylthio)pyrimdine-5-carbal dehyde (13.0
k| I (hereinafter "kg"), 33.4 noles (her

?qu"?"nﬁ?as added 2, 2-di net hyl-1, 3-di oxane-4 pgfﬂ?szﬁo%foaos%
(Mel drum's acid, 6.26kg, 43 4nol) and anhydrous sodi um
acetate (2.2kg, 39=01) and stirred together in 80 WO
2007/ 059500PCT/ US2006/ 060898 t et rahydrofuran (65 Liters
thereinafter "L")) with the resultant m xture heated to

303a5a Bl g0 KO OB RS FilPngions

aeldedcand.00EpB.05 phin2N@j MR N26l(sas ERDE6S G, J&9.7TRdlx $ H), 7.07

Tl R4 B 1 G R Pt B 7755 2

HYW v aqueous sodi um chloride (26L). Industri al
mat hyl ated spirit (39L) and water (32.5nL) were added,
the solution was seeded, stirred for 2 hours and had
nmore wat er (32 5L) added E;KAMPI:EGChours t he sI urry was
T : - h

ds- emyamngg&ammommmm@mumw(abm 4kg 75% h yiel d)

1H NWR (CDC13) S(ppm): 7.49 (1H,. m aromatic CH); 7.48
(1H, d, olefmc CH J = 9.8); 728(1H d of d,
aromatic CH); 7.12 (2H, t, aro c CH J=7.6); 7.00
- 7.10 (2H, m aromatic CH); d d, olefinic CH
J =9.8); 2.26 (3H, s, p 2.23 (3H, s, SMe)
15 In yet another variatdon t);'\tl e compound was

pr epar ed: -

N S
4-[(2, 6-di fluorophenyl )arrrjlg-al-p( 4-f | uor o- 2- met hyl pheny

1)-2-(methylthio)-pyrimdin car bal dehyde ( Conpound
1) (42kg), sodium acetate ( g) and Meldrum s acid

o0 & P R s o s Rt B DR A ine--

@ammahycm (ed gt 0. 2%&101)4 2 2-ditnetiybh g dioxatiest, 6—|cHoaI=: I(Dieldrﬂihts acid,

DL B e SR iR 0 D LBRASH s Sirfed e

abetﬁﬁﬁﬂe'(tml)nmd therresultast mbxture stasthesed at 5B22°C foorl hb@r. The

ARERF RR T bt iRl VAR BL Lu e FaRowRgEs ane

Saedgfop dhassthe mmtarebmmm:reb ithet filoam caRx@4d yashEt sribavetnitrile @

e iust g g aent MC-4RoREARD AR Solio (KR cDCi)
G5 2SI B 5,0PLRIGHT) o;47. 09 LIS J8kp U (R84 0 7.20

(G bl T hEX T 0 b st B i 3Pg S ol 3 e
FPusddser water (231L) was added over 30 minutes at 223C.
30 The slurry was then cooled to 12C over 30 m nutes

and stirred at 12C for 30-60 m nutes. The product was
then collected by filtration. The filter cake was

washed with isopropanol: \A@éﬁglgg 3x84L) and the
product was dri ed In vacuo a %’gc to g| ve the WO
e aionsl 3 2 h

(hydroxymethyDethyvllamino}pyrido[2.3-dlpyrimidin-7(8EN-one 4-

methylbenzenesulfonate
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title conpound (38.4kg). I H NWVR (400 Mz,
Chl oroform D) Tetranethyl silane as reference at 0.00
ppm 8ppm222(s,3|—|),226(s 3 H, 6.65 (d,

7.07 (td, J=8.62, 2.32 Hz,
‘S’P%"“ﬁ’égé“z Hz, 2 H), 7.28 -7.30 (m 1 H, 7. gl
(in, 2 H. 5 EXANPLE C Preparation of
4- (4-fluoro-2-net hyl phenvl)-2-(met hylthio)-7-oxo-842. 6-
di f 1 uor ophenv1l1-
7, 8-di hydrotw i da2, 3-dl i wi m di ne-6-carboxylic acid
10
4-[(2,6-dif|uorophenyparnrno]-6-(4-f|uoro-2-nEthyIpheny
1)-2-(methylthio)-pyrim -5- carbal dehyde (0. 1g,
0. 26mmol ), 2, 2-di et hy1- L.o0xane- 4, g. di one
(Meldrum s aC|d 0. 05g, O. 35nn0&) and gési um acet at e
(0.029¢g, O. 15nanDI) toge in
acetonitrile (1ml) ' T ure was heated
to 50-55C for 1 hoyr. Jihe.m xture vvas jhted at
anbi ent tenperature ight and water 0.3nL was
added. After 15 stirrwpg for 1 hour the m xture was
filtered, the filter cake was washed with acetonitrile
(2 x 0.5nL) and dried to give the title conpound

(39 @g%b%%ﬁg@[&uXé]@O%‘ Z?—lﬁdlt R D) %Eﬂﬂi(aisﬁ)?m& Briktatdof 8-
129 divﬂimroﬁheﬁﬂl)@mﬂuorc ledﬂﬂlphmﬂbl(mﬁ}wh@o}ﬁm®[&,ﬁdﬂpyﬂnudm-
géglﬁﬂ\%ééﬁ‘% ér e@abzl%ylwnﬁmh]ygm%n Gt atP (PG 15imol),

eaat Ion O

aeqmnﬁmgqtatq d:hmfmm\liqg,mmoli indieldorpmethang (HHan eptigeqid (3.71)
2- °
(‘?ﬁ&? A rre% ﬁ?/q ﬁhe tUHX ca‘?’nasnso 6: \(/1 rf?rdzo 11}01.53 %szg v(rjl %hg ;phasez gﬁ)e
soperatdd anthe weganid lbmmewhefdo\mh &M sodfpm metabisulphite (18L) and
%@n%/Qm§?§g§ / US2006/ 060898 35% Hydr ogen per oxi de

5 was added at 18-21C to a stirred mxture
of 8- 5 7(811)-one (9.0kg, 21.8nvl),

abuty b fhedt WBhdentrated to
IR s O Q06 Gyt R S s "
STt ammsph‘trtmess(m% [l)h;ls stxhatqnon@@ddectta a?S@}utwasaftsml (3.98kg,
th Xt ur r akﬁ%ﬁph th
i iy SR Rt L8 oL M el S Fhour e
W Aee wak t:dsméld\fioswohmmdmﬁtamsn} whs 4d&led.1 Bhe phaves Wh!erseparated and
\Atll?é Slrg g);() gs%)was washed with water (4x36L) before concentrating to 45L by
distillation at atmospberic 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

DMS0-d6. DMSO-d5 as reference at 2.52 ppm. S(ppm): 2.22 (1.5H) s, 2.25 (1,5H) s,
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10 Di chl oronet hane (47L) was added to the organic phase
whi ch was then concentrated to 45L at atnospheric
pressure. This solution was added to a sol ution of

I .98kg, 43.5nol) in 1-nethyl-2-pyrr
‘?ﬁ/ﬁ@%égfﬁ at 38 C over 1 hour. After 1 hourq:{drﬂ%%mmsosys
m xture was cooled to 19 C and water (45L) was added.
The phases were separated and 15 the organi ¢ phase was
washed with water (4x36L) before concentrating to 45L
by distillation at atnnspheric pressure.

SR G S R S b W o s

GenTHaY OUS|(QEE 147 8Hs} 71174t 2601 .5) ray msgma) i1 d=PPHzS TR8-7.40

(1t v a T, e
L8frhi gy B0 R A€ S A Srled -7 RO SR b5l 2 N bAD) HaL)
and TBME (19L) and the tenperature was 20 adjusted to
48C. To this marn1so|utio&?%§¥é} d 7L of a solution
of 4- ntthyl bcnzcnesul f oni nohydratc (3.72 kg)

|BﬂcﬁMadoﬁH£B-(_@dxﬂBchﬁnh 4Fﬂeo:sdl—ut- Ledlagdro

Bl N} -7(8 ne 4

R y E1TZ ¢ ' ed over 1
hmhxlbm gEulbnate vvas sti rred for 1 hour at 48C before
cooling to 20 Cat 1 degCmn. After stirring for 15
hours, the m xture was filtered, the 25 filter cake was
washed with TBME: 1PA (9:1F 36L) and TBME (2x36L) and
dried to give the title ound (10.7 kg, 80%h
yield), (mp. 215C by DS 400MHz NMR i n DMSO- d6.

DVSO-d5 as reference at 2752 Mpom 3(pprfde 2.22 (1.5H)

s, 2.25 (1,511) s, 83~ QO7/ 899500PEHR, US2006/ 060898

2.31 (31-1) s, 3.28- 511) gy 4 (0.511) in,
H)

J=9.9Hz, 7. 32-7. 40 ( n, 7.43 (1H) dd J=8.5 and 6.1,
7.52 (211) d J=8.0, 7.60-7.72 (1.511) m S5EXAMPLE E
Preparati on of

gn (I3r§ &ﬁg%?tflwlpugrgrgtgﬂg}:lvo]ﬁ)to Alg'.x ép{elﬁjglgo%c thanﬁloXn gh;?rggedurezhag been
(MQE@WH?&%@@& patbkiaé i edn r67ﬁ'£2)ﬂ)2w§.s' &HABY ki 18-81 °0-t6 Skbrred

-one 4- | benzenesul f onat e an alternative

ew@era pf 81%,67%11%9@%@ @%wéettlw@h?rml)r%\ﬂmﬁﬁwlthm)Pmdo-

(dys)Edaectg S 0820 e Bt PRI RAREANY HEgen sulphate

(1’75‘%@ 1.67m0l)" was adgsed at 18- 21Cto a, c{lrr
méqol), sodlum tungstate dihydrate (3.2g, 9 mmol) in dichloromethane (1L).

%?%&lz?ﬁdw)‘ehy Qaslg mmils[ )2 wgs aécf&ealaﬂ@me aﬁBl;t(vgz{é spanyel)md-théwrganic
e 10 'l 00- n
e e yrashe v RS ety 89 375 et SpRuBER G in 2
mﬁ?uoﬁm?ﬁnmc{mmg&mm dmwiym Q)y(‘raiﬁ@w (arwd MODL)ivihs added,

C or.onet nane et Cc, acCl

& Sl T e A0k 9 Sl G s of o e
| BY@hol)ESNNIS(360mY) biu2tMovedi B ABtAdH Gdlsplatibe wap dodiaﬁto 20 °C,
aqueous . SOdI um chl orl de | n %f continuous |iqujd-lidg

5% aquepysspaum pRlprids ingdorpatpygys Hauisioiquid \‘?\ﬁ?"“’r to
3eehede NIV[P and distilled with the addition of 1-propamnol (2.8L) until all the

dichloromethane was removed. 1-Propanol (300mL) was added to bring the volume to

6.32 (0.5H) d J=9.4912N 6334 K0. d JE9. 7Hz, 7.15
(2H) d J=7.9Hz, 7. 1@-5;5*(1 5H) m 7. 3®(111) d

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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20 the solution was concentrated to 750nL and added to

a solution of serinol (88.4g, 0.96npl) in NMP (500nl)

at 42C over 1.5h. After 2h the solution was cooled to

2 ed with 5% aqueous sodi um chl ori de j

%’g’ﬁﬁ?%o\é%ﬁ@ liquid-liquid extractor to renove ﬂl@gf’%ﬁo&mows
distilled with the addition of 1-propanol (2.8L) until

all the dichl oronet hane was renoved. 1-Propanol (300ni)

was added to bring the volunme to 25 3L and the solution
was warmed to 75C. To this warm sol uti on was added a

sol ution of 4-nethyl benzenesul f oni hC 0L and

Teombgyrenes EIsTapRA G el SUATEY e L | o L Bt and 2

% 20)iaNe dhOmBNE dsRpyas (39.05). eOMEz HM i MASES. DMSO-
efore cooling to OC, 84

it k@mﬁepﬁgﬁg&z‘r‘@ WIS 3] (a0
(}5 T ifiﬁl féimn 1] ivsé‘ﬂré b}l’itmrvm ddnal,36.
L I sy b

i 2032 , dJ8H), 2.602.BU1G3Hm s,
285177%%@%?)(% gébg 7&146 gw%lﬁ(%g%%iﬂm {)?r_?l?} obscuréd byS

the water signal, 6.32 (0.5H) d 5 J=9.7Hz, 6.33 (0.5H)
d J=9.511, 7.14 (2H) d J=7.9Hz, 7.21 (1H) tt J=8.5 and
2.0Hz, 7.25-7.33 (1.5H) mMeXAB®LERG6 (4H) m 7.50 (2H)

d J=8.0, 7.60-7.73 (1.5 m, E F Pr.e kan of
Prppeiion FRRESRINIT 4 42 T DR S
)yz 2 Ni: il tt eOar bal dehvde

, O- -2- yl't hi o) pyrilg'n' di ne- 5- car boxal dehyde
(40kg) was dissol ved in anhydrgus THF (200L) at room
tenperature. Triethylamne (2 was added followed 15
by 2,6-difluoroanitine (26kg) he reaction m xture
was heated at 60-65C for 12 e mxture was cooled to
roomtenperature. To the nP%tlrewas added water (160L)
foll owed by tricthylam ne (g~ s

4-f 1 uoro- 2- met hylbenzenehQr Qler aci d (33. 2kg),

pal | adi um acetate (0. 8kg, @ and tri phenyl phosphi ne
(1.88kg, 4npol %9 . The reactiow m xture was heated to 65C

and stirred vigorously at. this.te Lol VEEL
RGN D R o %@%&‘@*%@%%‘Eﬁ%%&? "
agﬁlggroug— eSO Bt a6 sispepitas e Triathybepiar (20ke) wes added followed
55-60C. The qr.ganic ph Wwas. conge L65°C for 12h.
ot PR (HE IR SR P P A St tLGs°C for
(S infixtravwi Ko b RysniNvRipetayurat Fo Ssistere tias eidedaysten{1601)
keepi ng the vol upe e ,Spl Ut Y Rd 3k e),
mEallezg F’Y(“B@bYla%“WL(%gﬁIf%e‘%P i |bon %‘%‘9%8%%&5" o §5¢ﬁocg) _
apsl128edackb thsiid emioldt) editphoyiphosmhineigtke, 4mol 0%). The reaction
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 phasec was
0°C. The organic phase was concentrated t0200L, methanol (400L) was

separated at 55-6
added and the THF was removed (until <3mol% THF by NMR) by atmospheric
distillation, keeping the volume of the solution at ¢a.600L, by adding metbanol (600-
800L). The solution was cooled to 55-60°C and seeded with the title compound (0.16kg).
The shury 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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25 The slurry was stirred at 55C for at least 30 mn

and then cooled to 20C over |h. The slurry was stirred
at 20C for at least 2h and filtered. The cake was

ith methanol (160L) followed by MeOH:

%i@q%?\é% and dried in vacuo at 60-65C WO PEHhRho0crocosss
2007/ 059500PCT/ US2006/ 060898 overnight to give the
title conpound (43.8kg) 4001ViHz NMR i n CDC13.

Tetranet hyl sil ane as reference at 0.00 ppm 8(pprn):
2.29 (3 H s, 2233 (3 H s, 6.97 - 7.05(4m 7.24 - 7.32

gfg%'} hent By %iﬁe g}%(ﬁjfle@on%bu&&%%k(g} v RRVEED &,
APeti@méthglstlhnmoasaefelaoy ) 0.29 ppmt Bidpod)i 229 W) 4, B33 (3 H) @97 -

i astmects o LR e

C20H10F5N30s 3 (435. 38)

EXAMPLE G

SMe THF F F
C1aH1oF5NaOS 1 SMa
(411.38)
CaaH1oFsN0,5
{479.39)

ii} Thicacetic acid

F [a] S =
Isasathi
Naw, N F
3 E Y
SMe

CZDH'1DF5N3OS 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 reaction mixturc was cooled to 35°C and thioacctic acid (229mL, 3.2mol) was added.
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 (2.031L) 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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10
4-(2,4-di fluorophenyl)-2-(nethylthio)-6-[(2,4,6-trifluo
rophenyl) - am no] pyri m di ne-5- car bal dehyde (1. 35Kg"

&022@@;%%59@ 2-di net hyl- 1, 3- di oxane- 4, 6- di one (lj\ztbljélgs{zg‘glyg?sgs

4. 2ol ) and anhydrous cesium acet
1.34npl) were stirred together in tetrahydrofuran
(6.75L) and the resultant m xture was heated to 555C
for 2.5 hours. The reaction m xture was cooled to 35C
and thioacctic acid (229, 3.2npl) was added. 15 After

S basthpeidih; AP I ARy fitg, GORMASTRGLAK RaRY, e

\mtmwmwmc-@ twidS kjith Iiic-hp;slttmqj arthyl{ted 8ti) Qds ptadfmu) angl dried in a

LG A LSS g P 0 oo

% i7.80 (11, @, olefisie (2. JA9.8)assadHieth, ametatit: (T S8ARH ety atbmatic

0 1 g5 R B emmatie CADY 4,0 LB i3 promalp LD PE L <
RISHEECCHS ¥ #08); 230 (3Hs SMRYl. The cake was washed twice

with Industrial methylated spirit (2.7L per wash) and
dried in a vacuumoven at 55C to give the title

aRefeativg of - @%ﬂuaﬁ%@yl)-ﬂtﬂnuhﬂtm&vs@cd@(z& 6-FifBdrdphlnyl)-7,8-
ﬁ@%&%%?dgqu@‘éﬁ&n?ieg% alsg%g%geﬁffe@a; tf%i"fn %‘3 03/088972,

dxafpld L pahl)c. 7.36 (1H m aromatic CH); 6 78 (1H, d,
olefinic CH J =9.8); 2.30 (3H, s, Swe). Preparation
of

4- (2, 4-di fl uorophenyl)-2- (et hyl thi o) - 7- oxo-8-(2, 4, 6-tr

i fl uorophenyl)-7,8- dihydr 3-ci]pyrimdine may
aI so be prepared as descn%‘“@% 03/ 088972, 10
Deexyan: f 8 a-dift 4 Bd] : 3 1)-Q o

(Imﬁﬂmm&iﬂ_ﬁhyllam nol pyri dof 2. 3- dlpvrl m di n-7(813

)-one 4- nethvl benzencsuld onatc

et hyi thi o) pyrido- [2,3-d]fpy}i ni di n- 7(8H) - one (18. 0kg)
. and 20

sodi um tungst at e di hydra |e
hydr ogen peroxi de (aZkgr W fbve
reaction mxture wag_tfen stifred for 5
then cooled to 20.5C bott om organic N ayer was
separated and washed h 19% w/ v aqueous sodi um

aﬁi&:%hffg‘of%i‘ 153—:12‘ °‘é91' t i éQOLb %Maﬂ%ﬁmﬁq rat ed

2, 32Bp PhmTERI I A Cori2! (88. Sldg)ewds(lh Sblved MMBchidfdmethas (Dicetd
e e TS G0 B B Pk
Mvett dd dedNB9YSit hydfrgen berd2ib2 €l Tha) wab added cveoliest 305C. The reaction
Zlgfx%gg wasuicfﬁeg A_ Eir 5&1 ?38‘%0 an% tflgnagotoile%% 38% I Q'He 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 811.. NMP (36L) was added to give solution A. To a solution of
serinol (9.9kg) in NMP (45L) at 424+2°C was added solution A over 1h. The mixture was
stirred at 4242°C for Th and cooled to 20-25°C. Using CLLE, the above reaction solution

h at 30C The
.at 30C and
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WD 2007/ 059500PCT/ US2006/ 060898 was extracted i nto DCM
wWith brine washing to renove the NMP. The DCM sol ution
was concentrated to 72L and n-propanol (234L) was

e The sol ution was concentrated to 180L
‘ﬁ‘qg‘%"gfﬁ%?ﬁ%q (90L) was added and the sol ution R TV Y,

to 805C. A solution of 4-nethyl benzene-sulfonic acid
nonohydrate (9.9kg) in n-propanol (45L) was added at
5805C. The sol ution was seeded wth

8- (2, 6-di fluorophenyl)-4-(4-fluoro-2- nethyl phenyl)-2-

94 Sk e DTS i G AR ThEBiH doffon wes

Sdniceritestledato 725.36d hanoﬁath(ﬁéLDMS edizdi Abe salutiGCwvaheoncentrated to

A, ) Y e R RS Shctyonc

dnhetlely benzumessiffonic amﬁntumhgnm: Oakeh it ﬂl-@rob@n@l({ﬂﬁ)bma;h added at

8EeC0 SRk reutot W SRt B @R aSSAr DB g 2,23
Hlethy Fphdfdy1§-8- { [Bhirﬂmx)%lC{Rydﬁxfkﬁeﬁlm)-ﬁﬂl}ﬂawno}ﬁyﬂ&o[@dﬂpynmldm—

Ry o 0 4 @ﬂgylg%dz'q?ewé‘ éﬂ'& (Fophhua $irdd Eﬁ#‘s 1.5 pefore cooling

focl} :l:336.9 THS niifetprelwad) stirréd 381=3°T. féf)l Shpndthed ;ﬁlté’redl The Filté5cake

%2} wfngé)Yﬂ7 22 a@liﬁ?ﬁ a%% d%?d H)chcuo 59]70"8 to gwc(: He t12tlc
é&mpctind (21 Oﬁk.g)r OHEMENMR1(F 0@ ME e (IHME Ohdsd T eframetbylgildeciis Ingfelrence at

SR IO e e R Rt S TR RS

FP519 Hiz(2 Ay 4.64 GRtdISHD, bsszmatce 1EB0 7RG )Xd, A 66H) ZSH)a@Jld -7.25

ok By 0 (OrTO Y Pt B o7 £8tasS fat B A i Bhersp @
g=29%uz0f ENaOFC- 1.69 tmkyH)I n water (4 L) was char ged to
the reaction m xture. The reaction was refl uxed for

about 25 12h then additional Mldrums acid (1.9 kg) in
THF (ca. 6L) was charged tEXANPIERCt i on m xture. The

HM&@M-Q}H@&M&E&M@&M or 6h. Sol vent vvas rem)ved
by vacuumdi stillation to adjust the volunme to about
160 L. To the reaction m xture was charged thioacetic

aci d_( 583 kg) rimsed with,JHF (15 L). l:OT’rﬂe reaction COp
ure was reflyixed fHrJ11 h and t ¢6pled to rog

terpdrature, Li, 7 kg)mlmp“wat 140§ L) was adde

and Nge reatentcmn m eAvvast ef | T f or | 2R3 Tol t (:J\sm

5 Weact™on m xtufe 3 E:harged trm@o shiover M P
(12 kg). Heptangsl (150 L) vveaddedtothe

reacti on m xturelfor extractl on. The orgahic |ayer was

di sdarded. The aqueoud | ayer was vvasshed one nore tine

\94 btz Wﬁﬁu&%ﬁ&nmaﬁﬂ %&ﬁﬂil&-ﬁ&ﬁ?&&ﬂ%ﬁﬁﬁﬂﬁyM-methdl

discard ueous was_ adjust ed
berzopis (A0 k) Ylaldrgm’saqid (13- l(lag)g gpnd ggg,Aﬁés 7o) and THE)(135

ji ex@%a@w&) MREx ?a&tébaﬁttﬂé 2Vhcuss. 4 Badiiddal ééqu&fNam& (1.1 kg)
1 corrbl ne or gani ci?gwases were vacuumdi stille

wasp(4! Geaopiopanigtusy ey TRRRIOn G ebot
4by, aled ahﬁaﬁenéﬂmclm Yh&d\BS k?mmp @da éLj RadctatpANng the rcaction

stirred at this tenperature further portion

atixines  Hisaeastion @f@x@ye wasrefunedifosyd .110% Mgye W‘S&H’d agjg 62.0 ke)
HPTHEqh 8 Wy cﬁargéd aid 180 reheSRPRas Miliked@PERNES (150 L)

and dried on the filter to give the title conmpound

(31.3 kg). 15 500N+E NVR in DMSO-d6. TMS as reference

at 0.00 ppm S(ppm: 2.25 (3H) s, 2.26 (3H) s, 6.72

(1H d 3=9.9Hz, 7.42 (211) dd83=8.6 and 8.6Hz, 7.57

(2H) m 7.57 (111) d J=7.8Hz, 7.71 (1H m 7.94 (1H d
J=1.4Hz, 8.04 (111) dd 3=8.0Hz and 1.6Hz, 13.0 (111)

broad s. 20EXAMPLE J.
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Preparation of

443- met hv1- 4-f | uor ophenv1l- 2- (et hyl t hi 0) - 842, 6-

di fi uorophenyt hwi dor 2, 3-dl ovrim di n-7(81/) - one

4- (3-Met hyl-4-fl uorophenyl)-2-(nmethylthio)-61(2,6

-di fl uor ophenyl ) am nokpyri m di ne- 25 5-car bal dehyde
(10.09g, 25.9mmol), 2,2-dinethyl-1, 3-di oxane-4, 6-di one
(Meldnims acid, 4.86g, 33.7mol) and anhydrous sodi um
acetate (1.59g, 19.4mol) were stirred together in

t et rahydr of ur an (SOnL) and the resultant m xture was

AR RSB PRI IAR RV Bh e sony RARUTL. To e

dieittion faﬁcmtwafchhfged Heaakiio acid (ﬁjez kg)tnmeqb fndthi THIF (15 L). The

pressure, . The rea tur ed to 34C and
P eCRTL Ry S etor bR BhE S Sl leSPpinipippiPg LioH (17
( ﬁ@fﬁln)wawaad Uy elas Afldedrand ﬂldn@mn ahixtulié wad fhfmédlfdtt 2e3h. To the

soI vent 40nL ‘*\3@3{ %g%}a{;ékfg% %f&&@%éﬁ‘ﬁgr Entanes (150 L)

bﬁrfeﬁé ﬁitﬁd o meaeﬂinoﬁ 30xiu)e fandxtbactih.eThe afgahit 13vws wasdizdarded. The

ARSTRSoE Pt RS RHEE B BT eR O IRRAAS0 LY, T frppifibhase was

9Qgdth Aisc@Fed.t TRe pnqﬁuet aqabdisiyas\adfusfed viitl 6. HJhe acmtget ofpH<2

wiaceet rpcings pR S0 T P Baris i b tins BB 3R, The

t Go@'?itﬁd g‘f@nid ﬂﬂagcsoﬁrﬁ‘ﬁ Ohkﬂﬁhéx{ digﬂ&@, do&gt%) fgl)SO L1 Hidfvies (300 L) were
3 G B i o it s Gty 0 b st

J%ﬁs enigferatifredbr 11 A futiRerighrtion of hoptafids (BDO i) mza&dtcmr 4h. The

4PfM%i°lsct°%$8%8%%¥M§&(w§ heptapRs G 0a0 addnt pp ghe filer

ot®pivehyd fitl pyoohstaind 2383 kgh dlpvri m di n-7(8H) - one

o8 %%mﬁ%ﬁ? i At tes ph ety Sapm2 35 Gt s, 226

sd*meﬂhyi 43 (BIyddraeard £6HEO0NS7 RH) m, 7.57 (I1H)d

3q3 o
S dhe ﬁéﬁﬁﬁ)ﬁ §84 Ceb P U e 2D . 130

1Hpbioaliydr of uran (36nl) and the resultant mxture was
heated to 645C for 3 hours. Tetrahydrofuran (60nL) was
added to the reaction and then solvent (36ralL) was
distilled out of the reacti BXAMBEE jat nospheric
pressure The react op] ed tgQ 33C and
t |IPzenatation.of 4-C3-methyl CRXHHE = doded-After 23
hoiuﬂtsoraﬁhehmmvrtcbfmb-ﬁaimmﬁdmmsﬂg&esoI ution was cool ed
to roomtenperature and washed with 2M sodi um hydr oxi de
(24raL) and then twice with 10%.RQotassi um car bonat e
solution (2 x 24nmL). 2-Propanol 6nmL) and water (24nl)
was added and then additional wafer (66nlL) was added
over 1 hour. The resulting s n was cool ed slowy
to OC. After stirring for J Atbe product

F'\@,F
4-(3-Methyl-4-fluorophenyl)-2-(methylthio)-6-[(2,6-difluorophenyl)amino]-pyrimidine-
S-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. Tctrahydrofuran (S0mL) was addcd to the reaction and then solvent (30mL) was
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slurry was filtered. The cake was washed three tines
wWth a mxture of 2-propanol and WO

2007/ 059500PCT/ US2006/ 060898 water (4:1, 3 x 24nlL) and
dried in a vacuum oven at 50C to give the title
conpound (8.50g, 67%h). 1H NVR (CDCl 3) 8(ppm: 2.20(3
H s, 2.23 (3 H s, 6.65(1 H d, J-9.8 Hz, 7.04 (1 H
dd, J=8.8, 2.7 Hz, 7.13 (2 H t, J-8.2 Hz, 7.32 (1 H)
dd, j=8.6, 5.6 Hz, 7.45 - 7.53 (2 H m EXAWPLE L
Preparation of

84<ﬁstﬁledlofuk ofthe ph b inder (Bndbphdid prodiRe, MPISACAERAM XD as cooled

t3ﬁy<F e Byoaretis acis (B7any PP ard[tetraudrefuren (S emhbwes added,

- CAﬁWyﬁduﬁs @ ¢hid tempﬁﬁam%nz (A0nLly W& B¥18EH A under atmospheric

(0. 52, (ﬁ‘ rrImI was added at anbi'ent to a stirred
S LBrﬁ%"H’éq e§plutigg was cooled to room temperature before 2-propanol (30mL) and

( 2W5teld02bhﬂ9 rariR A aedL ) TraFe fin itﬁio%as%ogreﬁmg& 40 U? B¥ding which

i m, di nyl - 4- net hyl benzoat e Gg,
achimge @CWHQPW Aigegirringfori9p mmsfmﬂle Phasluct slurry was filteed.

I €Y daRO el MablOs (5 Rleink @ idAS i 679
tenperature for .Zthrs(,e V@ter (25ml) Was a%ﬁggb%gm{s@h?'xzm)

i amﬁﬂ@ &% VARREHOY SR 8 ST (i sive deditde cpz_namd (w-,g BA%EYs 1IHNMR
;)Qﬁﬁﬂﬁﬁdb@%)tﬁﬁz & P03 8e¥ RS s 1 712 2 B,
r h té and ¢ nden ratéd

R/fé I ed over nesi um sul

tof-g?u z hid (MrIDchﬁ AetS(-17. B9 H) mOBIFBIL T YR, iFr7.0 Hz, 7.90 (1 K)
DNPQ-gi§ 1 g5 as reference at 0.00 ppm 8(ppm: 2.27

(3H) s, 2 29 (3H) s, 3.87 (3H) s, 7.45 (2H) t J=8. 6Hz,
763(1H) d J--8. 1Hz, 773(1H) ra 8.03 (1H) s,8.03

(111) d J=1.8Hz, 8.08 (1H) /Ek%_}g% 1.8Hz, 2013.19
(k) br.s. WO 20&7/1%)59500FI>ICT US é‘l 0898 EXAMPLE M

4-(2-Methyl-5-fluorophenyl)-2-(methylthio)-6-[(2,6-difluorophenyl)-aminoJpyrimidine-
5-carbaldehyde (12g, 30.8mmol), 2,2-dimethyl-1,3-dioxane-4,6-dione (Meldrum’s acid,
5.77g, 40.1mmot) and anhydrous sodium acetate (1.90g, 23.1mmol) were stirred together
in tetrahydrofuran (36rnlL) 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. Aftor stirring for 1 hour, the product

shurry was filtered. The cake was washed three times with a mixture of 2-propanol and
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Preparation of 442
4-di fl uor ophenvl)-2-(nethvithio)-7-o0xo0-8-(2,4,6-trifluo
rophenvl11-7,8- dill 5 Conpound 1, in the schene above,

- (. -frifluorophenyl)-6-(2,4-difluorophe -
‘@tzﬁVﬁP%“%) -5-pyrim di ne ear boxal dehyde (2. 8%}%&%035060898
was stirred in DCM (28 m) and pyridine (1.3nl) with
Me'drumis acid (0 97 g, 1 eq) overnight at room
tenperature. The resulting solution was heated at
reflux until 6% starting material remai ned by HPLC and

10t mL) ,and 2M HCl (5ml d el
i L ex gt o i agorp B 4 5 Fo BV ek onigoltha
t@s/a‘ﬁf: (S 1720 3HNMR;m_ (/cﬁmoxa) 8@%)1_11) M2 Ghi(HED s 203113 H?\@,SS.@;Xdéd) d,
0 e residu iC stirr an e 0
§e08 1z 20H S RO s e el GRS 1aR a8, 5.6
eRov asverszi@Mymnd then filtered. The filter cake
washed with 1:1 MeCN. H20 (3 x Sail) and dried to give
the title conpound (2.4g, 74%h yield). 1H NWR 15 (400
WMHz, Chloroform D) TetramstxwhPlEane as reference at

0.00 ppm 8 ppm.2.35 (s, 3 H), 6 98 (t, J=8 07 henz!

méth§Rhio PV-okoH).8-8ih§dropPridol2 4 -dfvithidide-farbbRylfiacid

al ternative enbodi nen the reaction conditions were
screened to use solLyefits and 20 bases at hi
t enper at ur es thanﬂjz.sfwfe usi ng DCM as
Compound 1, 4- § A6-tri fluoroph .
enyl) - 6- (2, 4-di° yOrpph eI 2- m gl |, 0)-5-pyrin

di ne car boxal def er4tg.59)and Mel dnunl s jhcild (0. 22g,

1.25eq) were hegked att 600 Tor 3h i eilt h¥r §

acetonitrile, t ene or ethyl acet aFi\QﬁFt he presence

of DI PEA (0. 1nl,70.5eq) or potassium bonate (0. 08g,
0.5eq). Al the reactions using DI PEA gaue the title 25
conmpound as did the use of potassium carbonate in ethyl
acetate. Wth potassium WO

20049980 APSHAUS 20064 1D 648 Sdicaat RabRhEtolaktinee baipehdidd 6f 3-[6-
the reaction was very slow and in .toluene_no reacti%n
WR&-difharprhsayl) eing = foemy ! Bragihylthio-grpygymdinyl-4-methyl benzoate
%1 (sg TR L) A irh 818 REIIV(0)7g 24 BRI | 1.3\5?91.: BHEZ16ml). The resultant
tyréllloxlv lélglﬁx?igrrl] \e,vgg LtlirPe :ﬂ;%%n ie%t gelnP e;al.tur?e %(I)r hré. 8&/]&%1' ?Eseml) 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) 5, 7.45 (2H) t J=8.6Hz, 7.63 (1H) d
J=R8.1Hz, 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) brs.
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L e

4- (2- Mat hyl- 4-f | uonphenyl ) -2- (et hyl thi o) - 64(2, 6-di fl uo
rophenyl ) - am no] pyri m di nc5- car bal dehyde (5. 30g,
13. 6nnn|), 2, 2-dirnethyl-1, 3-di oxane- 4, 6-di one
‘&Bg acid, 10 2.55g, 17 7mmol ) and anhy

SO |un1acetate (O 84g, 10.2mmol) were stirre toge?
in tetrahydrofuran (16nlL) and the resultant m xture was
heated to 653C for 3 hours. The reaction m xture was
cool ed to 35C and potassiumthioacetate (2.00g,

17. 7mmol ) was added. After 60 hours at this
tenperature, the solutionggg to room
tenpenature aqg washed w t opotaSS|un1carbonate

0ﬁ1060898
er

nal, “and water (10,50
AR T 3‘559"9@%@&%%3?@1 >(23mm; Caded

over 1 hour. The rfesulting solution was copled slowy

to OC. After stir
was filtered. Th

g for 1 hour, the prodygt slurry
e was washed three t s wth a

'Jﬁn at 50C to
84d4 h) . 1H NMR,2
MM niterial. WO 07P~NT WP os

ISF006/ 060898 EXAMPLE-QJR; epar ati on of

dried in a vacu
conmpound (4. 74.

i fl uorophenyl) - 7 8-

di hydr ot wri dor 2, 3- al fovri ni di ne- 6- car baxyl i ¢ acig 5
Addi tional experinents were run to screen alternative
bases for use in the condensation reaction to obtain

AR NGO RAAg MR
Vas qqtboecahdmdal(aéwa@ql wassjirret i MCMEER ml) and

?‘dﬂ@ﬂe Wﬁ]ﬂl)bwmf' ﬁirg[n(s%cgﬂ?@ gggﬂgesrn%hﬁﬁqﬁoél%mperamre The

ol | owed by one of the f
Fepktmgiselutipr Wee hgeﬁg_c) at reflux u:ntll G%I_S)tm@@g impieria) dmminededy HPLC and

AR IDTI @581)Bd9RPBICT t5rhDSte added. The DCM phase was washed with 2M
HCL (5ml) and the DCM cvaporated off in vacuo. 1:1 McCN:H,0 (20ml) was added to

the residuc which was stirred and heated at 65° to give a solid. The mixture was stirred
and allowed to cool overnight and then filtered. The filter cake washed with 1:1

MeCN:H20 (3 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. 8 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-methyithio)-5-pyrimidine
carboxaldehyde (0.5g)and Meldrum’s acid (0.22g, 1.25¢q) 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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2) Lithium hydroxide (0.003g, 1 en) 3) Cesium carbonate
(0.024qg, 0.6eq) 4) Sodi um hydr oxi de (0.005g, 1
eq) 155) Lithium carbonate (0.007, 0.65eq) 6) Calcium

r (0.0077g, 0.63eq) 7) Potassium bi cgf,
%@_2@%335%00 94eq) 8) Sodi um acetate (0.0049g, (%9@2%(5%"053898
Magnesi um car bonat e (hydrated base) (0.0084g, unknown
en) 2010) Di phenyl am ne (0.0094g, 0.5eq) 11)

Totramet hyl pyrazi nc (0.0105g, 0.5cq) The m xtures were
stirred and heated at 55 for 4 hours. WO

S O RO b W RS BEe 1o senstionayas

yotshived.- 5- pyri rni d| ne car boxal dehyde (50ngy, 1 eq) was
added Meldrums acid (0.021g, +1- 3ng, 1.2eq) followed
by a solution of one of the foll ow ng bases and
acetonitrile. 5A) Tri et hyIEm&wﬁ)I(E)Nosml) in

2 .

4-(2-Mcthyl-4-fluorophenyl)-2-(methylthio)-6-[(2,6-difluorophenyl)-amino]pyrimidine-
S-carbaldehyde (5.30g, 13.6mmol), 2,2-dimethyl-1,3-dioxane-4,6-dione (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 65+3°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 Toom
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 a2 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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E) Di-scc-butylamnc (0.04n0 in acctonitrilc (2m) 10F)
2,6-dinmethyl piperidine in acetonitrile (2m) G
D hexyl am ne (0.06nl) in acetonitrile (2nl) H) DBN
(di azabicyclo[4 3 Q non-5-ene) (0.06ml) in acetonitrile
6-di-tert-butyl pyridine (0.03nl)

g@ﬂ%%ﬂ!%r?le (1ml) 1) Isoquinoline (0.03m) Iﬁghusmmwmm$m
acetonitrile (2ml) 15K) N-methyl piperidine (0.03nl) in
acetonitrile (2ml) L) 2,6-Lutidine (0.03nl) in
acetonitrile (2ml) M Pyrrolidine (0.0nml) in
acetonitrile (2ml) The m xtures were stirred and heat ed
at 55 for 4 hour. 20 Cbnclﬁﬁ LE or gani ¢ bases:
L|0H NaOH L|2CCB CaCCB CCB had no
Rrgpriré : ¢ () 500 ; iifladyophenyl)-7.8-
lgaaad a clean reaction,

[ T ) of: : tetranethylpyra2|ne
2 6- dl-tert butylpyrldlne dlphéhylanlne had no
S|gn|f|cant reaction; Pyridine, "t -sec-butyl am ne,
i soqui nol i ne, 2, 6- Iutldlne,had a-partial reaction;
DI PEA, triethylam ne, DBN_A
i npurities; pyrrolldlnc*mN-
di hexyl am ne, di mat hyl pi pes
had conpl ete and reasonabl reactions. 30
Addi tional |arger scale read{if®ns were run using
pot assi um acetate, cesiumacefate, and sodium acetate.
4-(2,4,6-trifluorophenyl)-6- (2 4- dlfluorophenyO 2- et hy
IAcﬂrhbt)naS experiments were nin to screen alternative bases for use in the condensation

T'Pi peri di nc,
2,4,6-collidine

reaction to obtain the title compound.
Solid bases
To 4-(2,4,6-trifluorophenyl)-6-(2,4-difluorophenyl)-2-mcthylthio)-5-pyrimidinc
carboxaldehyde (50mg, 1 eq) was added Meldrum’s acid (0.021g, +/- 3mg, 1.2eq)
followed by one of the following bases and then acetonitrile (0.5ml).

1) Cesium hydroxide monohydrate (0.035g, 1.75¢q)

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, 0.5¢q)

9) Magnesium carbonate (hydrated base) (0.0084g, unknown eq)

10) Diphenylamine (0.0094¢, 0.5eq)

11) Tetramcthylpyrazinc {0.0105g, 0.5¢q)

The mixtures were stirred and heated at 55° for 4 hours.
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WO 2007/ 059500PCT/ US2006/ 060898 pyri m di ne
car boxal dehyde (0.5g), Meldrums acid (0.23g, 1.3eq)
and one of the 3 bases above (0.5 eq) were stirred and

acetonitrile at 60 All 3 acetates rRa% @D
gg(ﬁ ésEl\?th cesi um bei ng the qui ckest. Acetic acslEi 6/060898

add| tion to a sodiumacetate reaction tube did not help
product solubility. EXAMPLE P Preparation of
4-(2,4-D fluorophenvl1l-8-(2,4,6-frifluorophenvl)-2-(net
hyl t hi o) t wri dor 2, 3- D|pyr|md|ne 7(8H) - one 10
iaaiabadsst ri fl uorophenyl) - 6- (2, 4-di f1 uor ophenyl) - 2- net h
-pyri m di ne carboxal dehyde (Conpound 1 in the
s“éqvéiﬁ%fl,ébuﬂegrop@enmgé (A4-difluordphaiyl)- ﬁahexhylduel):ii-qbyﬁﬁudliﬁg

peftalgbhley e At S B WBIRcR s oo R M e Loco
villewiediess & adutiarrofi ame s thei fhlldwwing besds and abGhitridét er 1%
USROS, Bl hlE oot ion and
as Bhdlumig’s bager(6ddui) mAbtttemnﬂbl(?ml)y i n anot her

i Low.ng. m xed together 4-(2, 4, 6-
?ﬂo Eﬂwéb B?Ti)gh(lg%ﬁgﬂgﬁﬁpophenyl) g2- nnet hyl(t hi o) -

|2n4,ﬁ10méidm(ﬂaﬂﬁaﬂ)iahydemﬁﬂe (ZrﬁDrTg) mal oni ¢ aci d

| (5ml), Ac20 (5ml)

angg%l\%pd ggj&){%ﬂ%ﬁ%gﬁﬁiﬂbresu |'$1lgl;° xture was added a
f ur Fhés6-doatiylpipeblife inf4vetopitilet(Ro) was heat at 50C
(bab@)mﬁgylﬁgn%@%ﬁﬁlmpgeﬁﬁ& GM% HPLC i ndi cated 8:1

e conpoun al so produced in WD

03/ 3N (digsebinycle! 4.3 Ofnont S-ene)lfd §6mi $u dectativie(2ml) s

55 SRR LA o

J) Isoquinoline (0.03ml) in acetonitrile (2ml)

K) N-methyl piperidine (0.03ml) in acetonitrile (2ml)
L) 2,6-Lutidine (0.03ml) in acetonitrile (2ml)

M) Pyrrolidine (0.0ml) in acetonitrile (2ml)

The mixtures were stirred and heated at 55° for 4 hour.

Conclusion:
Inorganic bases: LiOH, NaOH, Li;CO3, CaCO3, KHCO3, MgCO3 had no significant

rcaction; CsOH, and CsyCOs reacted with high impuritics; sodium acctate had a clcan
reaction, almost complete.

Organic bases: tetramethylpyrazine, 2,6-di~tert-butylpyridine, diphenylamine had no
significant reaction; Pyridine, di-sec-butylumine, isoquinoline, 2,6-lutidine had a partial
reaction; DIPEA, triethylamine, DBN were complete but contained impurities;
pyrrolidine, N-mcthylpiperidine, dihexylamine, dimethylpiperidine and 2,4,6-collidine
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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In an alternative reaction to the above conpound 1
(100ny, O0.243nunol, 1 eq), nmalonic acid (28ny,
0.268nmmol, 1.1 eq), piperidine (30nl), AcOH (5ml), ACZO
%égﬁ%, %%f (360m) were all mxed together. Further

PP was added to the solution and 5 hedFQHEQWMQQ%?S
(bath) for 2.5hours. HPLC indicated an 8:1 m xture of
starting material and the title conpound. EXAMPLE Q 10

Preparation of
8- (2, 6-di fluorophenyl)-4-(4-fluoro-2-nethyl phenyl)-2-1]

-h dr.oxy- 1- ,

TOUTURS HEPRerHE (TP 80P @3Bk Frobead Anergfhy 3 bases
@.Beve4(0 sey) ek dafizanag beited inddcstonftAleit 50° All d&cetads reacted cleanly
Ac: tonitrile &syst %I | ine Cﬁmﬁ[ﬁ?h Thr oe batches o

B Bt 6 RS Aftocld TR RSO RSIR agtiqptube did
210{’11)6115 pﬂbﬁu&t—solubﬂlty
(hydr oxymet hypet hyllam' no} pyri do[ 2,3-d] pyrim di n-7(810-
one (6.34g; |abeled "A", 0.77g.; and | abeled "B" 3.33g

-10. 449 total) were taken EpAMPIEHBCN (30 inL) and
.dded to a,sol ut I -nes‘Lfonlc aC|d _

b ﬂmme-ﬂ'@g[)@nwas a very rmder ate exot herm cool i ng
gave crystals. Almecrop of 9.4 g (mp. 217-19 d.) was
obt ai ned; concentr atj the filtrate to 1/3 vol une
afforded a rd crop o . . 170-190 d.);
.8 g (mp. [210-12 Dbt ai ned by
' Crop (2.4 9)
i

Q lone to give
unlf offmffi xture. Sol| '

g (i §T16-T . | W PCT/,US? Q888
e siF crop from abov .), apd the A.5/g yere
co ed and recrystflal i3 BCN to g| white

solid. W. 8.2g. Th j ire (10099

y
analfyti cal THPLC wi t hic acid peak, LC/J
M5 (10099 with p-tol d 5 peak; I'H NWR
(400 MHz, MeOD4) 8 7.65-7.71 (m 3H), 7.40-7.47 (m
211), 7.24-7.27 (m 611), 6.59 (s, 1H), 3.63 (s, 411),
2-(38,QtrifofupheBAt$- (2,8 diffudropieayl)-2-whbhylibh5- ﬁhmdlile 67

By iy ooy €00 e SRRSO e e e i
(D 3, 1Qcq.Ald6bh)ondftelnemc wd&rhaﬂfﬂrbd to@bﬂhef Riﬁcﬁidiﬁld(é} .05ml, 0.5¢q) was
ace
A S SR MU i St PR GR350, e s paw
pymdgn)le wasladdsg tdthstreactipmgnd hweting dotinuad gestilght toafilaithe title
dlﬁlh%gtthqu%!ﬁloéﬁégﬂét Et OH (200 proof) was added to

e a solutl out 6 nL). The clear solution was
cool ed wth stirring and ethyl ether added to incipient

IHERRAY in A TLXSHnfent S toRbht e Jere B IR Siher 417,85
trifluorophenyl)-6-(2,4-difluorophenyl)-2-methylthio)-5-pyrimidine carboxaldehyde
(100mg). malonic acid (8mg), piperidine (30ml), acetic acid (Sml), 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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15 cooling in an ice bath, the solid was coll ected and
dried in vacua to afford the product as a white solid.

. 7.99. The material was pure (100% by anal yti cal

pt ol uenesul foni ¢ acid peak, LC/ 0

‘Uglzﬁ @é‘r’g‘f uenesul foni c aci d peak; | FINVR (4?)/5’%%20@6’060898
DMSQds) 37.55-7.75 (m 214), 7.10-7.48 (m 911),
6.29-6.33 (m 111), 4.50- 5.50 (bin, 2H), 3.99 (s,
114), 3.30-3.35 (m 5H), 2.29 (s, 3H), 2.22 ( d, J=3.2
Hz, 3H) LC 20 M5 (rile) = 457 (MH#) R = 1.67 mn. mp
230-31 d. Anal. (C301-127F3N406S) cal cd: C, 57.32; 11,
4.33;N, 8.91. found: C, 56.99; H 4.28;N, 8.82. np=
Z@%%Mivéﬁhh@io&&mﬂieeabmcmllm’rinﬂtle(doﬂmg mmﬂldl eq) rnalomc

| PRRT8 AREnb ) T v Pl Somd A PRRRA A0 coml B

((3801hb) crepx ol fnixed together Further DMF (360ml) was added to the solution and

h@é{%d%ﬁg&;ﬁ n@%&g F‘cgg% zhé’H% Bﬁ#@% g{dgc% “é&ﬁﬁd LBX)HJI@ 0(:}1 starmggsr%l{atenal

Jendehdttldbenmzmmadul f oni ¢ aci d nonohydrate (4.4g) in

1- propanol (20nm.) was added at 75C to a sol ution of

8- (2, 6-di fluorophenyl)-4-(4-fluoro-2-nethyl phenyl)-2-{]
2- hydr oxy- 30

1- (hydr oxymet hypet hyl ] am Ryr.] 2,3-d] pyrimdin-7(8.
FD one (8. 83) |n n- propaE%gA¥%L s prepared as

g paratimg . i Dihe $

ereﬁure unti |
O as then

was vvashe vvrth n- WO 2q071059500PCT1U820061060898
propanol (4 x 32nl) and dried to give the title

D consistent with that of

ion of 8- 2 6-di uo ol heti.
CH,

conpound (8.6g) with an
Form 4. EXAMPLE S 5Pren
1-2- 2-h drox -1-

(hydr oxymet hyDet hvl |

i ri dolgy3-dl pyrimdin-7(8H)-
one 4- nethvl benzeges dfjgre Forn14 Charge a
reactor with a solti tn

8- (2, 6-di f | uor ophé R 4- Fhar Py met hyl pheny1) - 2-
{[ 2- hydr oxy- 1- (hydr thbeq%?L |do[2 3-d] py
rimdin-7(8H)-one (15¥0 g; 10 B33 |n n- pr opanol

(195 nL). Heat the contents of the reactor to about 80
C. Add a solution of p-toluene sulfonic acid

q&ng@ R S KBl nohrdSpgdui val ent) in npropanol (30

Seed tHe- S0 Utr o gf2about 75 C with Form 4 seeds.
GMC tagchOs 6f 3-6h6-diflucraphenylivd-(¢fiogo-2 endtylph @hyDE2-§ f2ehydroxy-1-

d.b ap
(AR 00 R B0 bt
6- Tt land kabpled (BT B-3Bg(-10. #4gmtab} Weneethen uphie CHLIN?GE0 k2l )und added
LOX Y51t
(RSP SSm R ool el meps s BT B8 TP Ao
V@Wesﬁmngvreﬂm Wmmqumnmmhem; rodling gave crystals. A 1* crop of
9.4 g (m.p. 217°-19° d.) was obiained; 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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6 gm of the
8-(2, 6-di fl uoropheny0-4-(4-fluoro-2-netttyl phenyl)-2-
{[ 2- hydr oxy-1- 20
&B}é%@gyg@t hyDet hyl ] am no} pyri do[ 2, 3-d] pyri mE;E s%q%mms
one, c?rogen brom de salt was suspended in rre
(15m) and NaOH (1.5gtn in | Or) solution was added
dropwi se until pH 14 was achi eved. The sol ution
dar kened, and the reaction was diluted with 50nl of
Et 0OAc, and 50 m of water. The organics were washed
with 50ml of water and dried over sodiumsulfate
(Na2804) and filtered and concentrated to a foam
I ryap 2&mEhevepArieg.), ehd theel .5 g Weon tenlioedlandireeGginllized from

gfﬁ %ﬂ[ % e%vé 3 vﬁ’iﬁi 8@1&) thﬁ‘gy 2. I{l’f‘e &%tgtﬁ?lb@a%%quﬁe 166 Aa t@% laﬂﬁﬁncal

ROtk paolwnewmtfosiddeid m&k,rldthSe(rip@%amnh@—membwlﬁme@md
bane SR Abo MBS, URBR,) €9 d82p7 £lih o7 4875 fm, ey P9 27

enperat ur e ‘and was seed
dmy §H6.9% Gt 118y DeTis: 41&)12 315h3e4®r(m1 GHELG OMBd sV ) #37@HMN) Rt =

tQ j th. , ARt t iy S
TR Bt hathah AP bR 6 o Fulff3an N soL
doenchiCg 57.38 poHy4.88:N, 8.8 gi n of product. 3. Sgua of the
product was suspended in 47mL chl orof orm and 3nil of
nmet hanol and heat ed to refI ux to obtain conplete

..... hlcthenderived arystdllinepelpmorpbenper at ur e.

S BRSSO R GEL oo o)

BOAwith stohlnarmrmeﬁrﬁcan gentlerrefink;eufficieny co-golrentnEtIH (200 proof) was
aﬁggdp@ ‘éﬁ%é‘ho AD“F@?&r‘ﬁ&% AQ@S gérl% g?lrlﬁg Qlél%een‘glq oun % and
rettioe ether added o ingipires turbidity + dhpoisture aystelliged eﬁmms%bé@ler
?cgmkb%‘i%f %9}53 thé‘soqld%’gz}{)ug&ig& 5l B¥adh vRAR 3 afford the product as

repar ati on
apwkit9olidr g The material wes pure (HAYRybypielyicyl BPLC with p-

(LIS Rt pet /5 (L0P0) wifapolyencoyifpn sig ey LR
)(4%MHIZ> DMSﬂsld)bﬁeﬁé&?déL(hf, @Ha,t%l(}-ﬂdﬁrﬁm 9Hh<ﬁ 35640 4m, 1H), 4.50-
GRS A e T S i
S (ewfed oy - (.MI@TWBF U)@)ﬁ?élﬂﬁyln) et P3O ﬁq ﬂ@}bgﬁaoH@ﬁN@éD caled:
Rj/fs*'f@zdrl”a@@gh? 8.9 %ot d: dhid: €258 %bLANE %‘%&Lﬂ §Prﬁjfa ’236%!10@?%13

brom dé $al't’ suspended i n” nethanol n anot
fspaple Wuh@m PEERIP Dland gasighajedbas, h 10nl of water)
to yield a solution which was added dropw se to the HBr
salt solution until pH 14 was achi eved. 50mlL of 20

Et 0OAc and 50 nl of water WaSAMRIdHRto the flask. The

Pr&ihtion OFRLQ . dIdiBSkoBN STy \-Abro-2-methylphenyl)-2- {[2-hydroxy-1-
hydro cthyl)cthyl]amino idof2.3- imidin-7 ~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)ethylJamino }pyrido[2,3-dJpyrimidin-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

solution was stirred at this ternperature 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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sul fate (Na2SO4) and filtered and concentrated to a
foam (5. 7gm of the free base. The free base (5.7 gm
was di ssolved in 16nm of acetonitrile. The para-tol uene

I [ cid (2.6 gm was dissolved in 40
‘ggéﬁ(’g@?%?'?l e. Both portions were conbi ned antfcg‘j 52606/060898
stirred. After 10 mnutes a thick solution was
observed. This was filtered and washed with
acetonitrile to yield 2gm of product. The filtrate was
concentrated and conbined with the 2gm product and

slurrie f 96:4 chl grof orm net n A
Srstegp G e diealnietvahe PREFSTPRTE GREM YN M aR¥Egonsistent
GFitheshbiesf Roma 4added and the product crystallized. The

product was then filtered and washed with ether. The

product was air- 30 dried over weekend to yield 5gm

Anal ysis by DSC and XRPD sEmaMRIsEShe presence of both

f f 4.

2947’ Pﬁ%ér%- T xy-1-

"‘4'-‘”’-'-—"" PRSP 4 no) pyri do12. 3-dl pyri mi di n- 7( 881
-CHafgede readiot ﬁﬁh h)ﬂbhﬁm en$ 6L b fdifhairephebrg)-@-(8-fluoro-2-methylphenyl)-2-~

2{[%53&'80“ f | or OQ %%cthylifml%fp%%& %Mﬁl 8 n%%)ﬂ-onc (]15 0g;
(dmmm)mtmyﬂopmda qusaﬁ,n Obgat mam[nﬂ:n&-emw feattof to-ahoBIHH0-°C.

n n .
R inaion o R E R R B il bt I Eypayin -
AropandDG0fmaL). Fedd )i sUEﬂhbg at fsout m POWHthGFaeined @eds. Cool to 0 °C, and

% BTt B35 & Tconr Aogteie it ronine by E opi oD,

| h, heat to 40C at 4C/rain.. The mxture was filtered
and the filter cake dried%gﬁg@iﬁ% he title conpound.
XRPD and DSC anal ysi s indi m 1. EXAMPLE W 15

Shidadunu m‘s‘éﬁ“ﬁ SRy ﬁ &0 “0“’2 ik Ppenvil-2- (1

LTy UTTUAY

&ﬁﬁﬂgbeﬂﬁeﬂlfgnatg%ﬂ) .ffi__din-7 8 -one 4-

t hy
xs %’?&Eﬁﬁ%ﬂa@ﬁﬂk“ Uit mesieny griGagosrosy-1-
((hidrhyﬁﬁethyl)éthyl] amino }pyrido[2,3-d]pyrimidin-7(8H)-one, hydrogen bromide salt
was suspended in methanol (15ml) and NaOH (1.5gm in 10ml) solution was added

dropwise until pH 14 was achieved. The solution darkened, and the reaction was diluted
with 50mi of EtOAc, and 50 ml of water. The organics were washed with 50ml of water
and dried over sodium sulfate (Na2S04) 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. Afier 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 3ml of methanol and heated
to rcflux to obtain complcte dissolution and allowed to cool to room tcmperaturc. The
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20
(hydr oynet hypet hyl ] am no) pyri do[ 2, 3-d] pyri m di n-7(8H) -0
ne 4-net hyl benzencsul fonatc (50ng) was dosed into a

[ | ock. Met hanol (7500) was nanually
‘gﬁg&i?ﬁ]g&g urry was set to shake at 500rpm on a vor{ﬁ%ﬁ‘90898
m xer at 20C for 2 hours. 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 nitrogen, it was isolated for analysis.

lpl;'%clg)%{tat%( %E%?stmf'e% fQTS&) %Q%tey alna ﬁ‘ligldedca%h%v QJde?ﬂ-. 1 W Jh?or%form

8m(l 3#t-ddiefl kaigive Beemoflipsyaté4alt.l uor o- 2- et hyl phenyl) - 2- (12
- hvdr oxy- 1- (hydroxynethyl)ethylIarninolpyrido[2

n 3 sul f onat e.
%JP?}FXW 2 ail%chib rﬁ%%esu?upg?ﬁtqc&g\é’maem)no%%)gngte (4. 49)
in 1-propanol (20m) was added at 75C to a solution of

gcég%, i fluoropheny ) - fdol | HOnQo& BN RIERY 7, Frcbd about

xPChydbmanﬁEhypauhyhhamhmnmpyaﬁdo[2,3-d]pyriraidin-7(8
11)-one (8.83) in n-propanol (120nml, prepared as

descri bed in Exanple H). The m xture was heated to 80C
and the WD 2007/ 059500PCTEXISRARIZ. U60898 sol uti on was

( Lo etgo alrgl i &%@5&%#—&#&1 ﬁtul)llo-#-hleﬁ[#&te -iZ§ -hydroxy-1-

y ] | ‘55943&& to glve thetltle
cofrpoumid (6 0U] . DS sis denonstrate form
4. S Al publications, |nclud|ng but not limted to

datadiusls was dddeattegrn ofi ths|8-(sb-idhmoropbensd - #-flunics2-methylphenyl)-2-

TR SR B R R Rl D RSP 8 B o

imethylbhvzhésulfonate.dieten bransde sribmsprreedn ytheed| Enben

ity
JBEBLP R A, Mokttt Bl 100 GBS, it soluion
pviitle wee addediseeliwientosthe HEr et solwtixi dritid k] Uﬁg&whleved 50ml of
'ﬁm% BN & wdidSy SERALH 18R ﬁa%{pqgﬂofc{r%ﬁﬁésx;vg 3ALOSRS sodium

herein are wthin the scope o alns
Wuifhts(NaZ 8@ 4 vnd fdteadsioand cpoeentrated it a f@npel. ’r'm)eccf thenfree ase-
skilled in the art can, using the preceding

description, utilize the resent invention to its

f"ﬂld fesstbass (X Em) Whe disiabyas intlem! BF agrpmitsila Fled prrrpaluang sulfonic
%éﬁly@gs aﬁi]d%fd%ﬁo ll:lJl.lldf §Eﬁ@ﬁ1ﬁ‘ﬁ§ BB Qttloré were combined and

| | m atTon of € scope O resent i nventl on In

astigredahfter hé minsiess mcrktsgh@pnm 0 ﬁﬁmdt iTgus as filredh anghwashed
exfih H&ltdéﬁtrﬂé RRREIH Y B ofpEddlict. AR filfrate! v sTBHcRGted Ghl B&Mbined

as faollo
with the 2gm product and slurried in 50ml of 96:4 chloroform:methano! v/v. The mixture

was chilled but no precipitate was formed. 2mil of ether was added and the product
crystallized. The product was then filicred and washed with cther. The product was air-
dried over weekend to yield 5gm. Analysis by DSC and XRPD supports the presence of
both form 1 and form 4.
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What is Clained Is: 1. A sustained-rel ease
phar maceuti cal conposition conprising a water-soluble
salt of
‘gbﬁéﬂaﬁ%gl&ll?or opheny1l) - 4- (4-f | uor o- 2- net hyl prb%}yl?s)zoo%mi([sgs
(hydr oxymnet hypet hyl ] am no} pyri do[ 2, 3-cfl pyri m di n-7(81-
frone, and a sustained release formulation. 2. The
sustai ned rel ease conposition according to claim!|
wherein the salt is the tosylate salt. 3. The
sustai ned rel ease conposition according to claim1l or 2
V\,her ei n subst antl ally all EKAMRLEth ive agent is

Ti3 S REA0 P h&ﬂ h ala i

1 af ter nlst atl a._a.i 4.The l
Bﬁs‘!raﬂ MEANEL) % 'g%é%%@:%%lml or 2

wiethyibérersngmnifbmateiRotm 1di ssol uti on profile as determ ned

Y SRR R R e s R Ao AR | v

a(gﬁhbxymetﬁymtnj'l}mina}fﬁyﬁdo[a mmﬁmmﬁ-?(mpom ai ned

ARG IR, FORH e ule oo ApPaed

aedp&Gature dSicipdr c& 0-]40°G§0r§fmw@ ubing Mﬂbﬁﬁg&ycﬁ pidigtarhmieN Heat from

O it Ry el CRTRo0) B Sentd A e o for

|1hphea? tovp0°Chat has/nan I The thi¥Rur vas ARere@ ARE Me' fitek 04N drl¥R to give
Béoflle wher ei p_the Area Under the Curve value is

e rPoarppdn XRFIL ek T C anglysis mdisatpsgiopnd. t o 4 as
depicted in Figure 3. 7. An orally deliverable
i mredi ate rel ease tablet cQ I‘ISI

|ng To claim7 wherein
pethylbenzer : in an anount of 0.5ngy, 0.75ny,
Irrg 2rrg 3ng 4rrg Smg, 6ny, /mg, 8ny, 9ny, 10ng, 1

S0 SO ShomBr -+t Mgt Phag D vol AmEr b et
qnmmmgylmjmn@}@wm[e ﬁ@b&nﬁf_dlﬁ-’?@fﬁ)‘-onc 4-mcthylbenzencsulfonate
2 %sp r{g&e? nn{u)to a re(actlon bligcgko l\%etrl;grtlgl%J?gJ] ;ﬁ) was mg,nually dispensed and
(tﬂiwslﬁmy(mkéw@ﬂialky lai wﬁrﬁtﬁbﬂw\ﬁoﬁ@{( #igerG} amc fok dihdurk( §hé )

-one dl ?l}eiegxi?%}'%ag\?%:% ﬁ Erlslesvg_ln_raaﬂég rophlul.t:llckce:r.'alﬂcwvof
mmcigedl Ag tlhd)saﬁipm Wanr\jMaﬁbﬁJZ ﬁoﬁrh niéinerogea] it Rlagisdftdd foSanalysis.
%ﬁyﬁgﬁeﬁnﬁ I%% a%ajﬁff °FH%S‘J°§t8| a(r:rg?r :jls ngelt gcflegl 1[nr 2m

at | east one nenber of the group consi sting of
hydr oxypr opyl nmethyl cel | ulggaggqfﬁ oxyethyl cel | ul ose,

% d‘%a% 9)&5@&%1 41ﬂ§§rlo§|#cl ?[Og 4

v gV nr onvl o Il ul 2910' T t her eof

BRILARY %Xh&gmnﬂn? Se 2910, o MXIur s ther eo

Bymvtbylgmzenesnﬁom‘fheldtmdﬁoéydmfe (6l4g) im n-aropiamle(n 0mIeas added at
| d

Bwﬁ ce qR%ﬁose (?yéﬁélﬁgé—abﬁa (?"?'g{]'ér (reg E%F]r WW%D“%’W&OXY"

éf(hncbgmmetn%)¢tby1muo}paﬁ%w mmyghndm-n&m-aﬂ&e(scsmmom@ebpam

Brdof Frdbdrbd 0 SRBEDN M Etadgie'rh!! Y ricl{E ks RESYe60C bt the

hydr oxy- 1- (hydr oxynet hypet hyl J@am no} pyri do[ 2, 3-d] pyri m
di n-7(8H) - one, tosyl ate.




10

15

I —

15. A pharmaceutical conposition conprising the

conpound according to claim 14 and a pharmaceutically

acceptable carrier or diluent. 16. The pharmaceutica

‘igg’@g@%g%hoon according to claim15 wherein th‘i‘»CT/U52006/060898

itThon is in a unit dosage formfor ora

adm nistration selected froma tablet, capsule, sachet,

soft gel capsule, suspension, solution; or is a

conposition for topical admnistration selected froma

liquid, gel, cream suspension, or suppository; or is a

saﬂl:ﬁaﬂ Siak s@Red Althis Rir@sdritomR (il RCHBEIfised @Dt i IShE C’I‘!i:‘elbduepcn sion

ge an, i ntravenous, an intraaocuylar, or .intramusc _

4% theny sigred and ggoled 0.0 ot ?ﬁfafﬁslo ﬂllﬁla ffer ‘é%‘r‘?ﬁ’ﬁaﬁi"i’?sg?‘fy with n-

REFRAbDIANORMD a6l atied fpies thé Bitle @ombbend(8eiaar KRPDarf DBC analysis

medi canent for treating, including prophylaxis, a
BsEate T di sease state nediated by p38 Icinase

activity or nedi ated by cytokines produced by the

activity of the p38 kinase. 18. The use according to

claim 17 wherein the condition or disease state is

AN BubTRLBb, Richididgttut nofledtit@] 1patdhtsnid Gatef 4R Yoited in this

di sease states such as e inflammtory .reaction. .
DRI WO LRt Ph AT D) SHtviRsY e Shbliostion were
sPEHAEQBCdnaiRSiRlual REimbRRRE ifd B PRbipordtdd BNfctorometicrii astbough
fﬂﬁlno %QX di sease (COPD), asthmm, cystic fibrosis, and

YP?E? ‘nyel oma.  19. A conmpound of the fornula: HO C
(R3)t wherein R is independently selected from

%88%%{%%@% a&%%es%égfv\én@dn iggl%hgn%%%fgr?gg z&ﬂ:gcﬁments
thék6X DDRIOS R IR VthentO6f the Bmbodiments specifically disclosed

T D e

Yelibeedstiitsdnk tskilled ifGhé agtlckiy) usingythe preceditg description, utilize the present

S oRed fo MIERrar b W OHDE: Berb s LR IR O yotstred

BakRdllastrative ead hotadimitdtipn of tHe Ropdy @thegresenthiakagion in any way.

i _4al kyl , or_.hal osupstituted C 4dallcyl: R4 and.R1l4. .
G et BRaBATTSy oy bEl snem ok e s glymed
iy defageras dolldorsA al kyl, or R4 and R14 together with the
nitrogen to which they are attached forma heterocyclic

ring of 5 to 7 nmenbers, which ring optionally contains
an additional heteroatom sel ected from NR9;
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R5 is independently selected at each occurrence from
hydr ogen, Cl1_4 al kyl, C24 al kenyl, C24 al kynyl or
NR4R14, excluding the noieties SR 5 bei ng SNR4R14,
S(0) 2R5 being SO2H and S(0)R5 being SOH, R9 and R9, are
i ndependent|y sel ected at each occurrence from
hydr ogen, or Cl14 alkyl; R12 is independently sel ected
at each occurrence from hydrogen, Cl14 al kyl,
hal o-substituted G _4 al kyl, C24 al kenyl, C24 al kynyl,
“ﬁ%“ﬁﬁ clgglkyl C3_7cycloal l cyl C1_4 al kyl ,

C oalkenyl C5_7cyc|oa|keny1C1_4aIkyI, aryl,

aryIO 4 al kyl heteroaryl het eroarylCl_4 al kyl,

1 e e o ehdlhyelspre Thetmrcannel ngé'o%w‘éwﬁiaw‘foﬁang%f t%éﬁﬁ%ﬁw“
of@eﬁqu&ﬂﬁ&% héﬁyﬁlm@-ﬂﬁé%%etﬁ%}%héﬁd] - NAePBRgS yrctl}
se A al kyl,

ect ed each occurrence from y rogen,
(hmbmqbﬂﬂqthsdia@dn@wéﬂwrdlpwuhra (@&hyeine, apda subtipag release
fo t(g}ycloalkyl C3_7cycloal kyl C1_4 alkyl, C5_7
8???6 kenyl , C5_7cycl oal kenyl Cl1_4 alkyl, aryl,
aryl G _4 alkyl, heteroaryl, heteroaryl G _ 4 aIkyI
het er ocycl yl Egr a heterocycllel 4 alkﬁ noi ety, and
2.wherBesugaiaed pleasneampasiicapreadingieelam hyhrrpin bE st s
Qﬁ opfii onal Iy substituted; Rd and Rd, are each
to J 1
ependent |y sel ected at each occurrence from
hydrogen Cl4 al kyl, C3 6cyc|oalky| C3_6cycl oal kyl

G
3. oxc ThihyAREpe Sl FioB B RGR AT Tt FRCR PRt Rl ypnsaly
alIRsF tRengtiRel agdn® Garel@ded Mo the Hermiil dtioa geyn ¥WUuED td Aeyit 24 Bours
attached forman optional |y substituted heterocyclic

after pdministratioptos patisPer s, which ring optional ly contains

an additional heteroatom sel ected from oxygen, sulfur

or NR9,; Rb is hydrogen, C _io alkyl, C3_7 cycloal kyl,
4.C3_ TTheysostaiabd yell ea@d cdifipaitioplaccading to clhiet oo2myich has an in vitro

he er oa 0o al. et erocyclic,

oGP BUARS py Seriined ty hE bRkS bparatis P fog USH (LiSBs Chapter
<A1S) Al msh ek 89 &NaboliBs0%8 bk tHe@cRt dgemal hidschdasttiet Y86k,

Rg s C1_10 alkyl, or aryl; mis O or an integer having

a value of 1, or 2 S is an integer having a val ue of

5. % ?he%u%ginéd remge Eoﬂ@osﬂﬂm'a@éo?@iﬁg tJ]aX n{]g 092 \@% q'{pgfin ;IH Vitro
: or 4.7V'1s or “an I ntéger Aaving or
digspluion ipofilé ahaﬂenﬁeﬂ Eb(ymﬁl@.k @lahda@l 1r]1ciF1g91&CIh a@ﬁlﬁm’nﬁﬁ Bxemblesd) 3
0 or _an integer havj al ue o or 2, Zis

and {8 Fage At Ty Shover Xﬁﬁ%’w L eﬂur% {fur; RLO and
R20 are independently sel ected at each occurrence from
hydrogen or Cl_4 al kyl;

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 Example 1 to 4 as depicted in Figure 3.
7. An orally deliverable immediate release tablet comprising 8-(2,6-difluorophenyl)-
4-(4-fluoro-2-methylphenyl)-2- {[2-hydroxy-1-(hydroxymethyl)ethyl Jamino} pyrido[2,3-

dlpyrimidin-7(8 H)-one, tosylate in the form of a tablet.

8. The tablet according to claim 7 wherein the compound is present in an amount of
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and RIO, is independently selected at each occurrence
from hydrogen or C _4alkyl. 20. The conpound accordi ng
to claim19 wherein R is independently selected from
hal ogen, or G _4alkyl. 21. The conpound according to
cl aim 20 wherein the hal ogen is independently sel ected
fromfluorine or chlorine, and the C1 4 alkyl is
methyl. 22. The conpound according to clains 19 to 21
wherein R is hydrogen, or C(Z)O(CRIORZO)va 23. The

d di t | i i Cl
0.SRETE e A5 flel vk hrfe, 3R, S5 "85 Stk Sihge Rt I 12me.
1m%qaﬂ1igngsrﬁg; 16k Mhnd,9 8k, Eﬁ}ngyfl’@h@ﬂér tapet.phenyl ring

Su

stituted by Rl is in the 2, 4, or 6-position, or
-substituted in the 2,4- p03|t|on or disubstituted

R L T E
dlau%:m{)ht;nly@-ct-(ﬂ ﬂh(ﬁom-lﬁdtthhcxml)nz t{triel:)plln@nyzl -f Ir Iu 2 ?o o
e Py e RO KB LA CLpRBd i agatrix

HRisfRHEIsM &9 HR ehRbf®tabRet 0 25 wherein R3 is
C?ndeg%nden?ﬁ; selé%?ed from hal ogen, or C _4alkyl. 27.

The conpound according to claim 26 wherein the R3

12 Oﬂqr}aﬂ,lét 84 WQ%B th% »ﬁae're‘?ﬂh%qv tr 30 ufble“%ft'l Ttoavlate s
. i Ag Ri 088 537

chl ori oun accor
mhereln the R3 substltuent on the phenyl r|ng IS
nono-substituted in sition,

or
Ty - sThsdebletaceerding to ﬁf@“? 9pr 188@6{%\#@ %éSWOPli“ i1c pokyarer iselseted
frbi at RGstPné @bt the Bradp bR %FM:!JderﬁJgopyl methylcellulose,

hydroxyethyl cellulose, or hydroxypropyl cellulose.

12.  The tablet of claims 11 wherein the hydroxypropyl methylcellulose is
hydroxypropyl methylcellulose type 2208, or hydroxypropyl methylcellulose 2910, or

mixtures thereof and is present in an amount of about 30% to about 45% by weight.

13.  The tablet of claim 12 wherein the hydroxypropylmethylcellulose is
hydroxypropyl methylcellulose type 2208 and is present in an amount of about 20% to
about 25% by weight.

14, The compound 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.

15. A pharmaceutical composition comprising the compound according to claim 14

and a pharmaceutically acceptable carrier or diluent.
16.  The pharmaceutical composition according to claim 15 wherein the composition

is in a unit dosage form for oral administration selected from a tablet, capsule, sachet, soft

gel capsule, suspension, solution; or is a composition for topical administration selected
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29. The conpound according to clains 19 wherein the
phenyl ring substituted by R3 is 2,6-difluoro or
2,4,6-trifluoro. 30. The conpound according to clains
19 to 29 wherein mis 0. 31. The conpound according to
claims 19 to 30 wherein Rg is nethyl. 32. The conpound
according to Claim19 which is
4- (4-fluoro-2-net hyl phenyl)-2- (et hyl t hi o) - 7- oxo-8-(2, 6
- di f] uor ophenyl) -7, 8-. o . e
fromm ﬁ);'ﬂ}’loﬁ]p§$i 61D, SSRFSOR FHSBPROSI Y HB R YPPRSitin fgr imjection
sefeeted fimtlad InfREBRNBN AR intave®is N ihith@htaf - i@rfnsdulds 6-t 1
~ifluorophenyl)-7, 8-
inigictablér opyri do[ 2, 3- d] pyri mi di ne- 6- car boxyl i ¢ acid; and
8-(2,6-difluorophenyl)-4-(2-nethyl -5-(nethoxycarbonyl)p
henyl) - 2- (net hyl t hi 0) - 7- oxo-
177, 8-WielvfdrcoppbinttbdrZompositipy adcordiige -chimaddoX §lforcthaci d.
wherein R is independentl) | ecte rom hydy. ogen, ..
PreRarytiqnrRf GopRciernyey %ﬁi@}nec%ﬁz@gtn@m%z[wm ,cgfra{lfﬁsrlwr disease
AL ST RO AR R Ut
ofdh¢ piftiguaset each occurrence from hydrogen, hal ogen,
Cl_4 al kyl, hal o-substituted-Cl4 al kyl, cyano, nitro,
(CRIOR20)v' NRdRd', (CRIOR20)Vv' C(D)R12, SR, S(0)R5,
185( 0) Bfuse @cotdift (A8 TORedein B doaditiod @p aiRetapilak is
sel ect ed at. each occurrence fron1hydro%en, haloggg,
rheymatgidiagthritis acutsop shygsiciinfianuyatery dissesgAtaterauchggtri4 are
: j ERSIE I : : om
o R o B R SHlp Ry SR ENER e ' ¢ e
atherbsclugests, neurapatbie prineghranie ohsttuat rephlmonary diseated COPYY) i C
ring of5 to 7 nmepbers, which ring optionally contains
oS GeRE N N R BRVUER Bt od {1 om NRD: Re | s
i ndependently sel ected at each occurrence from
hydr ogen, Cl4 al kyl, C24 al kenyl, C24 al kynyl or
INR4 R gompeund eithpformalanpi et i es” SR5 bei ng SNR4R14,
S(0) 2R5 bei ng SC2H and O)R5 being SOCH, RO and R9, are
i ndependently sel ected at’ &3 occurrence from
hydrogen, or Cl4 al kyl ; 5 (Radependent | y sel ect ed
at each occurrence from hydf¥ogen, Cl4 al kyl,
AC24 al kenyl, C24 al kynyl,
C3- 7cycl oal kyl, C3_7c A KM CL 4 al kyl
C5_7cycl oal kenyl , CB.. Q enylCl 4al kyl, aryl,

aryl G _4 alkyl, hetePoanryl, Nhet¥PBHRYy1C1 4 al kyl,
heterocyclyl, or a hgqﬁfiiycly1C1_4
Rt

ey,

wherein

R1 is independently selected from hydrogen, C(Z)N{R1(0"}(CR10R20)vRb,
C(Z)O(CR10R20)vRb, N(R107)C(Z)(CR10R20)vRb,
NR10°)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’'NRdR{’,
(CR10R20)v’C(O)R12, SR5, S(O)RsS, S(O)2R5, or (CR10R20)v’OR13;
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al kyl noiety, and wherein each of these nvieties,

excl udi ng hydrogen, may be optionally substituted; R13
i s independently selected at each occurrence from
hydrogen, Cl_4 al kyl, hal o-substituted C1 _4 al kyl,
C24 al kenyl, C24 al kynyl, C3_7 cycl oal kyl,
C3_7cycl oal kyl C1L 4 alkyl, C5_7 cycl oal kenyl,
C5_7cycloalkenyl C1 4 alkyl, aryl, arylC 4 al kyl,

heteroaryl ., heterparylC 1 4 al kyl,, heterocyclyl, or

R Eodlegateny EeEER e orstedpe R ifesehy i Gagn Cpmatdh or
t L, ehices cl udi ng hydrogen, may be optionally
sgggﬁ??ﬁ?ggf%ﬁ#ﬂgﬁﬂ Rd, are each independently sel ected

RAéndeR4are eadly ibdspefddnklo Relbyted argach odchréna@! flomh hydrogen or Cp 4
C3_6cycl oal kyl, C3_6cycl oal kyl C1_4al kyl noiety, and
whlyke bnRe ash Rof tagethsewithittet niiwsgendx edhirdiithay dry ditaded formeay
be optionally substituted; or Rd and Rd, together wth
t heteropydlisgeg afifite H neqmeliprs wéicringctpdianglbrqontgrnseptadditianaly

SHQ&%E%@i&ﬂwPﬁyﬁh9§*§Lic ring of 5 to 6 nmenbers, which

rrng optiona contdins an additional heteroatom

R $Bligddpetichfl P 6ol eotyDa RactSetchiténce frohRPydrodda, € -4&!/1%01, 2R alkenyl,
%ﬁ 10 al kyl, C3_7 cycloal kyl, C3_7 cyéﬁgaliyl 1?%% !

a0y alkwryy by NRuRY Siexiloding yhe mbietier SRy hding SNR4R 14, S(O)oR 5

heteroarylCl_10 al kyl, heterocyclic, or

hbtieg §OpHl apdG{OIRY beinmbRYL noi ety, whi ch noi eti es,

exc] udi ng, hydrogen, may all pbe optionallﬁ substi t ut ed;
Ryoend Ro' @re indenengsntly sglectad ¢ sachpeagimgnesy fromp hydrogepe or fand algrl;

a val ye of (.2 .S kS an_integer, having-a val f
R ¥ diGeiondly scfeiffat SachoeBiniet B ORGP Fa b G

2 : : [ 0 ' Vi e of 1 or

2?m€pe#%ﬁ?kég%§h é%{F%a?gﬁgggggwgﬁ’gg%ﬁ9%§§hgience from

0Car7catloalRYIE &f alkAy ChGcoclvikdi], @fs_AcybloaendCh Sialkyl, aryl,
indigfndently sel ected from oxygen or sul fur; R10 and
RaxylGr-¢ alkyl digtenateylt hejeroay et ¢ alkal, hetarhydyle or # keterecyal o 4

hydrogen or C1 4 al kyl;_ and Ri.o, is jndependentl

sé‘?‘@ %’&tyaf‘“‘g‘éftf?fe’é‘ceéé? ?@ﬂ&% I’F‘FB‘FﬁShWL“gﬁ'@quFOgGP’_ ’ﬁ%ﬂ ¥
m@%&ﬁmH?QHﬁﬁgﬁﬁ;decarboxylating a conpound of Fornmul a
(1 '

1) according to Claim19 with a thioacid derivative
R130is yridspendsnibo sabestadcit edchRsewnmnge foml hydrogesAC1-Thtkyprhelbes s

§ :r‘ﬁ%%cﬁg(;{-ﬁ ol 7 Pt -t R f e BBl hiCaatEioatio
R AR SR BRER S o RAIARALI S AOREBIT Bic1 4 iy
t hétordasll, He®roarylC1-4 alkyl, heterocyclyl, or a heterocyclylC1-4 alkyl moiety, and

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

R4 and Ry’ are each independently selected at each occurrence from hydrogen, C1.4 alkyl,
C3.geycloalkyl, C3_geyceloalkyl Cy._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’;
Ry, is hydrogen, C .1 alkyl, C3.7 cycloalkyl, C3_7 cycloalkyl Cq_1¢ alkyl, aryl,
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35. The process according to claim 34 wherein the

t hi oaci ds derivative is thioacetic acid. 36. The
process according to claim33 to 35 which further

conpri ses an organic solvent, optionally in conbination
with water. 37. The process according to claim 36
wherein the solvent is selected from THF, tol uene, DV,
n- met hyl pyrrolidi ne, nmethyl ene chloride, ethyl acetate,

2R e B B B o begmrh©10
LRIy AL 0 AL, B R385

RAg.Cimo akenor drylare as descri bed above for Formula (11),

Wi th a condensation agent selected fromneldruns acid
m ¢y 0 ednontegerduiving a veluerpfds gidii ¢ sol vent with a base to

yield a conpound of rgula (LI). 39. The process
51)%(18% Hh avtq;gg%lvéi}l%o%g%\hg]élfg’ia%dt he condensation agent is
t i8] ihedget Kavaxg dvalue &0, 2Ther or ocess according to claim 38
or 39 wherein the base_is cesium hydroxi de, cesium
v ig 8ro5 an teger Saving Avalserhl 812;2, 4, 6-col i di ne, DI PEA, DBN,
s - |:
e e L
226, -l utidine, N-methyl piperidine, pyridine,

yrrolidipe, .or i ethylami ne.. 41. The process
2 fbhdspendily settfied Fm e 6 s oi n 't he' or gan ¢
R {Pdndaty dr§ir§l@]=>éi‘ﬁt:ﬁﬁ( deleat®d hHEach bedusRAge frbMhydrogen or Cj_4 alkyl;

n- met hyl pyrrolidine, nethylene chloride, ethyl acetate,
2andret hyl - THF, di oxane, or acetonitrile. 42. The

rocess accqrdin o clains 38 to 4 erein, th
R&a}fﬁa an%rﬁﬁa?lﬁf?}rﬁiﬂ(qafh Ochﬂa%f%ﬁxﬁ%&wri &l ¢
yield a conmpound of Formula (111). 43. The process
according to claim 38 wherein the conpound of Fornul a
20( | V)Thegompound according to claim 19 wherein Ry’ is independently selected from
4- (4-fluoro-2-nethyl phenyl)-2-(nethylthio)-7-oxo0-8-(2,6
halagien,| quérlegtiiery 0- 7, 8-
di hydr opyri do[ 2, 3-cfl pyri m di ne-6-car boxylic acid;
4-(2,4-difluorophenyl)-2-(nmethylthio)-7-o0x0-8-(2,4,6-tr
2L 1 l]ihe@pmppm acgo@ing to claim 20 wherein the halogen is independently
iphydropyridaol 2, 3-d]l pyri,m dine-6-carboxylic acid; or
selpo i ioREM it siaf o e R ey B R hoxcycar bony ) ph
eny0- 2- (et hyl t hi 0) - 7- oxo-
7, 8-di hydropyri do[ 2, 3-d] pyri m di ne- 6-carboxylic acid.
2244, Thesompowmbacaniogtdickgms &9 @ i whe3@nRieis biydrogére or

und of Forrmula (I11) is
C@%’@%l '2105% opheny1) - 4- (4- f | uor o- 2- et hyl pheny1) - 2- (m
et hyl t hi o) pyri do[ 2, 3- D] pyri m di n-7(8H)-one; or
348- (2, 6-di fl uoropheny0- 2- (et hyl t hi 0) - 7- oxo- 7, 8- di hydr
230py rikdepipdme] @yoidingio rladm PR kvherein By €yl abehzad & is oxygen
met hyl ester; or
and ¥(i904- Di f | uor opheny1)-8-(2, 4, 6-trifluorophenyl)-2-(net
hyl t hi o) pyri do[ 2, 3-D] pyri m di n-

24.  The compound according to claims 19 to 23 wherein the pheny! ring substituted by
R1 isin 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.
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7(814)-one. 45. A polynorphic form Form 1, of

8-(2, 6-difl uorophenyl)-4-(4-fluoro-2- nethyl phenyl) - 2-
f[ 2- hydr oxy- 1- (hydr oxynmet hyBet hyl ] am no} pyri do[ 2, 3-d] py
rimdin7(811)-one, tosylate substantially as shown in
at least one of the X-ray diffraction pattern of
Figure 5, the differential scanning calorinetry

t hernogram of Figure 9, and the infrared spectrum of

Figure 13 (a),and/or 13(b).,46. A pol rphi c f.or. or
257, i bt RErioblasgRiany 20 et B HERHT S sl )
anﬁﬁglt' i@ udrophenyl, 2,4-difluorophenyl, or 2-methyl-5-methylacetate.

{[ 2- hydr oxy- 1- (hydr oXynmet hypet hyl ['am nol pyfi do[ 2,"3-c] py

rimdin7(811)-one, tosylate wherein said polynorphic
26, 07 eSO BBRAELEbIE R Bei0 o Al i TR, R BAERS iccted

conprising peaks expressed in terms o0 eta angl-es,
froMI BEIBLEY, of CSayalkyk-ray diffraction pattern conprises a
peak at 8.2 +/- 0.1'; or ii) said x-ray diffraction

pattern conprises peaks at 7.5 and 8.2+7- 0.1'; or iii)

2B o AR B b AR B
se%@%ﬁ?&ﬂlﬁ&ﬂﬁ&kﬁ%ﬁmﬂﬁéks at 7.5, 8.2, 9.9, and 13.0 +/-

or v) sard x-ray diffraction pattern conprises
peaks at 7.5, 8.2, 9.9, 13.0, and 16.3 +/- 0.1'"; or vi)

2§, i b GG R0 TR S5 R (s
oA oy ARG B G2 O oG Py REtRg T .

pcsviopartptsubstitaedrin the 2 A Gipasition of the phenyl ring.

8- (2, 6-di fluorophenyl)-4-(4-fluoro-2- nethyl phenyl)-2-
([ 2- hydr oxy- 1- (hydr oxymet hypet hyl ] am no} pyri do[ 2, 3-d] py
29,1 MietbfiPdind LB6rdidgdd XlAhe 1 NAUERE Be PRNYEFingsb3N tuted by R3
diffraction pattern conprising a charactéristic peak,
is 2/6-diflnore ooR,420trftuvoadbout 7.5 +/- 0.1 and 8.2 +/- 0.1 and
at least 3 additional characteristic peaks in terns of
20, selected from9.9 +/- 0.1, 13.0 +/- 0.1, 16.3 +/ -
3. 1, TieGogipennd @cordi@lto tlaihs 1 Dtol2%amicbr@h n8is#).- 0. 1. 48. A

pol ynorphic form Form 1 of

8- (2, 6-difluorophenyl)-4-(4-fluoro-2- nethyl phenyl)-2-
31C [ 2-111\6%9? nrdd 4R FREAY e2td B0 Wikl ®g is methyl.

pyrido[ 2, 3-a] pyrimdin7(811)-one, tosylate wherein said

pol ynorphic formis characterized by an infrared

e | S racteristic peaks

LT e R ASbioth T, R fich 1 i
4-(4-fluoro-2-methylphenyl}-2-(methylthio)-7-0x0-8-(2,6-difluorophenyl)-7,8-

dihydropyrido{2,3-d]pyrimidine-6-carboxylic acid,
4-(2,4-difluorophenyl)-2-(methylthio)-7-oxo0-8-(2,4,6-trifluorophenyl)-7,8-

dihydropyridof2,3-d]pyrimidine-6-carboxylic acid; and
8-(2,6-difluorophenyl)-4-(2-methyl-5-(methoxycarbonyl)phenyl)-2-(methylthio)-7-oxo-

7,8-dihydropyrido[2,3-d]pyrimidine-6-carboxylic acid.
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3072, 2935, 1697, 1654, 1619, 1558, 1501, 1479, 1454,
1382, 1360, 1341, 1314, 1282, 1247, 1150, 1119, 1107,
1076, 1062, 1030,

33. A process for producing a compound of Formula (III)

(II1)
wherein

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

R1'is independently selected at each occurrence from hydrogen, halogen, C]-4 alkyl,
halo-substituted-C] -4 alkyl, cyano, nitro, (CR10R20)v*'NRgGRd’,
(CR10R20)v’C(O)R12, SR, S(O)RS, S(O)2R5, or (CR10R20)v’OR[3;

R3 is independently selected at each occurrence from hydrogen, halogen, C1.4alkyl, or
halosubstituted C1-4alkyl,

R4 and R14 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;

Rj is independently selected at each occurrence from hydrogen, C1.4 alkyl, C2.4 alkenyl,
C2-4 alkynyl or NR4R |4, excluding the moieties SR5 being SNR4R14, S(O)R5
being SO»H and S(O)R5 being SOH;

Ro and Ry’ are independently selected at each occurrence from hydrogen, or C1.4 alkyl,

R17 is independently selected at each occurrence from hydrogen, C1-4 alkyl, halo-
substituted C1-4 alkyl, C2-4 alkenyl, C2_4 alkynyl, C3-7cycloalkyl,
C3_7cycloalkylC1-4 alkyl, C5.-7cycloalkenyl, C5.7cycloalkenylC1-4alkyl, aryl,
arylC]_4 alkyl, heteroaryl, heteroarylC]-4 alkyl, heterocyclyl, or a heterocyclylC1.4

109



S R

1011, 1005, 983, 947, 913, 876, 838, 820, 798 and 709
cml, and having a nelt onset as cal cul ated by DSC of
about 230C. 49. The pol ynorphic form Form 1 according
to clains 45 to 48 which is of substantially pure
crystalline form 50. A conposition conprising a

pol ynorphic form Form 1 according to clains 45 to 49
wherein at | east 30% by wei ght of total

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

néf‘%wa’ﬁ@h § W%“f[‘?‘?aﬁgi a? e iRk I gasn ey B n

o}0 %ﬂaﬁ?ggbsﬁuﬁ;cpyrl m din7(8Mone, tosylate in said
osition is present as said polynorphic form 51.

R]an mdwwbntly @ﬁeca@:bairedq:h@scmermle diiom 150lredeny €44 alktyl) lekst
% f pol hj .
g%sﬁrﬁ@”&% i &34%@%5%'@ "By ki oslaalleh & aeioalky
%
p?tg il ) ?:g%y é’ﬁLogﬂéggﬂbcg Onafngc PCL,%ramyl ”llrl]lé]sé alkyl,
WiEteRJafy1 eﬁetérsafg‘ltc 199 Kby hwltogmyloér dJHEtMHWcBhC'fQHmﬂ nhclety, and

present’. A pharmaceut i cal” conposition conpri'sing a
p odhg e q::ich@f flmsmoi%ﬂemeiclodm@liﬁirﬁgen may be optionally substituted;

Rglﬁ}‘l%ﬂor og Fﬁ%}fﬂietpﬁwg i l]; lse gcrtgd at enEﬁ hééur@?rﬁ;'é frlom gyér!)gen (VJ1 -4 alkyl,
SRR RY S Boa I L RYLI Tl AUl Rpctl A Bt

acgaMiaPhedrs¥&, aia%te oﬁﬁorﬁ‘aﬂﬂf Fshl%'htutecf’ 5r R4 aRd Rﬁ%getharwﬁme

preparation of a polynorphic form Form 1 according to
amytrogese whichGheyi ars attdchtd foif anapponaliyrsgbstituted ha@grocyclic ring of 5

o T BEIIER BEb gl canipin o adsone Hyiomlomy jeced fom

1[02dg} dguq)p@y&,rﬂhgdr oxymet hyDet hyl ] am noThyri do[ 2, 3-d] pyr
In-7(811)-one, tosylate in a solvent which is

Rgestlmitogm (bm@a]kglb Candeyalanbiey dl v ogclaaidy Wy 1y aikylj ryl,
necessary to give a solution; b) cooling the
sém@l -00allsyl, bfet@rpm(yh)hetedmyl@malolawl retarodyekc, loahéterseyclylCi_qg

| d th |
E“Z‘ ng’]&F% ; }%'éﬁ?i?mHl hﬂ&ﬁea»‘?ah%‘ﬂ R ppstraally yubstitufed;

RZIS dpg@%llé yiLor aryl
ymet hyl )yet hyl ] am no} pyri do[ 2, 3-4pyri m di n- 7(811)

m1§06r&rﬂ§1}€g@il@avﬁlﬁ§d/@ﬁ@$ﬂlqof@rm Form!| to yield
crystal line polymorphic form Form 1. 56. The process
sg@gmtggeﬁga\p@ggvgl,uﬁp 5%@#’61 #dt he Form 1 produced in

t iDYh fredler BHRSE 2001LELE ¥, PY 5GP

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

v’ 1s 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;

R1¢ and Ry are independently selected at each occurrence from hydrogen or Cj_4 alkyl;
and

R1¢r is independently selected at each occurrence from hydrogen or Cj.4alkyl;

which comprises decarboxylating a compound of Formula (IT) according to Claim 19

with a thioacid derivative to yield a compound of Formula (I1I).
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57. A process for the preparation of a pol ynorph
according to any of clains 45 to 50 conprising
suspendi ng the tosylate in a solvent which is

chlorof ormor a chl orof orm co-sol vent m xture and then
cooled for formation of polynorphic form Form1. 58.
The process according to Caim57 wherein the

co-sol vent is nethanol or ethanol. 59. The process

ccagdi to Gai.mb57,0r .58 wher t he
-@ hi gfl-b ??ﬁss aGEgr “}ﬁ tB ocll%/ IC}JF}xereu]; g}e%mﬁc&ﬁ,‘ hva 8? is thioacetic
ackd, (tlﬁoﬁ:ndbiﬁ labidly pdpesptiohicdec(d sddita tifioaketale bombpie Middcetite,
éﬁ drox - 1- (hydroxymnet hypet hyl ] am no} pyri do[ 2, 34pyri
littuan thiqeg eo?f-‘émn"t @WP%W% QrpREngiHvp Anpseelde. shown in the
X-ray dlffractlon pattern of Figure 8, or differentia
scanni ng calorinmetry thernogram of Figure 12, or the
35.nf r'EBiregqutospeadcotdmmto chiigudevieiajheahidaads ddbivblive is Bifipacetic
T e compound
(2, 6-di fluorophenyl)-4-(4-fl uoro-2-net hyl phenyl) - 2-
{[2- hydroxy-1-(hydroxynet hyeethyl] am no I
§yr|do[2 3-c] pyrimdin-7(8H)-one, tos%ﬂate i n anor phous
or i he Bocespagshutinmiosirimaal to 38 sk furtess comprpisHNEEaie

ﬁwg to Cdaim60 or 61 and a
“%ﬁ§£ﬁ§g§%¥$ggp y g@%%%?mg#&gcarrler or diluent. 63.The
conpound or conp05|t|on according to claim14 or 15 for
se treatln i nc Udl | axi a . condjtiqn or
3hi s cASPrasest RIS gy 33*@3 @b ﬂ%s*@f(ae&lm wecg om THF,
to[[ﬁﬁ‘é éﬁﬁ?’ ﬁheﬁ%ﬁﬁ?ﬂoﬁ@ﬁm%@tﬂ%ﬁgclﬁé{n&eh @th?lqcle%étet Y- n‘PJth)‘}lthF
p38 ki nase he conpound or conposition accordlng to
diekanenPBE Autpariding, artieetomitrilet i on or di sease state is
rheumatoid arthritis, acute or chronic inflammtory
di sease states such as the inflammtory reaction

38.ndug @ebchys fenplotigoinga %mjad’ifnﬂ@lﬁﬁﬁtﬁmﬂa/(m(h\é@drdiﬂﬂgi’e@ alkén 19 which
at her oscl erosi s, negrogathl aln chroni c obstructive

CORPBHEASHNG SO FPeuR ha, cystic fibrosis, and
mul tiple nyel oma.
(R,
o}
H | SN
HN N/J\S(O)m Rg
Rl av)

wherein R1, R1’, R3, Rg, m, s and t are as described above for Formula (I}, with a

condensation agent selected from meldrums acid or malonic acid, in an organic solvent

with a base to yield a compound of Formula (1I).

39.  The process according to claim 38 wherein the condensation agent is meldrum’s

acid.
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40.  The process according to claim 38 or 39 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.

41.  The process according to claims 38 to 40 wherein the organic solvent is selected
from THEF, toluene, DMF, n-methylpyrrolidine, methylene chloride, ethyl acetate, 2-

methyl-THF, dioxane, or acetonitrile.

42.  The process according to claims 38 to 41 wherein the compound of Formula (II)

is decarboxylated in situ to yield a compound of Formula (III).

43.  The process according to claim 38 wherein the compound of Formula (IV) is
4-(4-fluoro-2-methylphenyl)-2-(methylthio)-7-oxo-8-(2,6-difluorophenyl)-7,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxylic acid;
4-(2,4-difluorophenyl)-2-(methylthio)-7-oxo0-8-(2,4,6-trifluorophenyl)-7,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxylic acid; or
8-(2,6-difluorophenyl)-4-(2-methy-5-(methoxycarbonyl)phenyl)-2-(methylthio)-7-oxo-
7,8-dthydropyrido[2,3-d]pyrimidine-6-carboxylic acid.

44, The process according to Claim 33 wherein the compound of Formula (III) is

8-(2,6-Difluorophenyl)-4-(4-fluoro-2-methylphenyl)-2-(methylthio)pyrido[2,3-
Dlpyrimidin-7(8H)-one; or

3-[8-(2,6-difluorophenyl)-2-(methylthio)-7-0x0-7,8-dihydropyrido[2,3-d]pyrimidin-4-y1]-
4-methyl benzoic methyl ester; or

4-(2,4-Difluorophenyl)-8-(2,4,6-trifluorophenyl)-2-(methylthio)pyrido[2,3-D]pyrimidin-
7(8H)-one.

45. A polymorphic form, Form 1, of 8-(2,6-difluoropheny!)-4-(4-fluoro-2-

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

7(8H)-one, tosylate substantially as shown in at least one of the X-ray diffraction pattern
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of Figure 5, the differential scanning calorimetry thermogram of Figure 9, and the

infrared spectrum of Figure 13 (a) and/or 13(b).

46. A polymorphic form, Form 1, 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 wherein said polymorphic form is 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
1i) said x-ray diffraction pattern comprises peaks at 7.5 and 8.2+/- 0.1°% or
11) said x-ray diffraction pattern comprises peaks at 7.5, 8.2, and
9.9+/-0.1°; or
1v) said x-ray diffraction pattern comprises peaks at 7.5, 8.2, 9.9, and
13.0 +/- 0.1°; or
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 pattern comprises peaks at 7.5, 8.2, 9.9, 13.0,
16.3, 19.8, 21.1 and 21.8 +/- 0.1°.

47. A polymorphic form, Form 1 of 8-(2,6-difluorophenyl)-4-(4-fluoro-2-
methylphenyl)-2- {[2-hydroxy-1-(hydroxymethyl)ethylJamino}pyridof2,3-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
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°.

48. A polymorphic form, Form 1 of 8-(2,6-diflucrophenyl)-4-(4-fluoro-2-
methylphenyl)-2- {[2-hydroxy-1-(hydroxymethyl)ethyl]Jamino} 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 3442, 3219,
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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’!, and having a melt onset as calculated by DSC of about 230°C.

49.  The polymorphic form, Form 1 according to claims 45 to 48 which is of

substantially pure crystalline form.

50. A composition comprising a polymorphic form, Form 1 according to claims 45 to
49 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-d]pyrimidin-

7(8H)-one, tosylate in said composition is present as said polymorphic form.

51.  The composition according to claim 50 wherein at least 50% by weight of

polymorphic form, Form 1 is present.

52.  The composition according to claim 50 wherein at least 70% by weight of

polymorphic form, Form 1 is present.

53.  The composition according to claim 50 wherein at least 90% by weight of

polymorph Form 1 is present.

54. A pharmaceutical composition comprising a polymorphic form, Form 1 of 8-(2,6-
difluorophenyl)-4-(4-fluoro-2-methylpheny!)-2- {[2-hydroxy-1-(hydroxymethy!)-
ethyl}lamino}pyrido[2,3-d]pyrimidin-7(8 H)-one, tosylate, according to Claims 45 to 49

and a pharmaceutically acceptable excipient or carrier,

55. A process for the preparation of a polymorphic form, Form 1 according to any
one of Claims 45 to 49 comprising

a) dissolving 8-(2,6-difluorophenyl)-4-(4-fluoro-2-methyiphenyl)-2- {[{2-hydroxy-
1-(hydroxymethyl)ethyl]Jamino}pyrido[2,3-d]pyrimidin-7(8 H)-one, tosylate in a solvent

which is methylene chloride and a co-solvent and warming if necessary to give a
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solution;

b) cooling the solution of step (a), optionally in an ice bath or optionally seed the
solution with 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 polymorphic
form, Form 1 to yield crystalline polymorphic form, Form 1.

56.  The process according to Claim 55 wherein the Form 1 produced in pure or

substantially pure.

57. A process for the preparation of a polymorph according to any of claims 45 to 50
comprising suspending the tosylate in a solvent which is chloroform or a chloroform co-

solvent mixture and then cooled for formation of polymorphic form, Form 1.

58.  The process according to Claim 57 wherein the co-solvent is methanol or ethanol.
59.  The process according to Claim 57 or 58 wherein the solvent is chloroform.

60. A polymorphic form, Form 4, 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 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).

61.  The compound 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 in

amorphous form.

62. A pharmaceutical composition comprising the amorphous compound according to Claim

60 or 61 and a pharmaceutically acceptable carrier or diluent.

63.  The compound or composition according to claim 14 or 15 for use in treating,
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including prophylaxis, a condition or disease state mediated by p38 kinase activity or

mediated by cytokines produced by the activity of the p38 kinase.

64. The compound or composition according to claim 63 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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