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COVPOSI TI ON AND PROCESS - 356 The present invention
relates to a process and internedi ates useful in the
w@e@pas®Ebi on of certain pyrido-pyrimdi ne conpPOTdB2009/050695
whi ch act as nmTOR ki nase inhibitors, to salt forns
thereof, and their fornmulation, particularly in tablet
form and use thereof. Backgyound G ow h
factor/ mtogenic activation of the
phosphati dyl i nositol 3-kinase (PBK)/ AKT signalling
pat hway ul ti matEOMR@II AN ANTR PROYCESS I 38¢cl e and
contr.ol r ul ator nmTOR, t jan t ﬁﬁ
ol R e R T s e bl e kRS BRI 5
rP R tib R DAL G ; ]
P R B R et AP PRShe
inhgjitors] éo paleldrms therqofeanidthar toempkation paktiqutesly in tablet form, and use
theFK—506-binding protein FKBP 12, and SEP (sirolinmnus
E%ector protein)). nTOR is a mamalian
Baqggbﬁﬁathreonine ki nase of approximately 289 kDa in
size and a nenber of the evolutionary conserved
euk Sr9thi factprRitREerae eefivetieq af the physphatidy liwpare! grigaasen

AP 6y P REA LTS v oo

reghi@drahYORCthd enaahmliat thfgeP& teparagen aidridniecigtrofrred aﬂité BRAP

nenbers, DNA dependent protein kinhase
(FRaHRAY ?—‘&darﬁp%{%l’célll awaplé@fiﬁ@ts%ﬁféﬁbsrameﬁy% g F%ﬁPﬂ%taéget D,
n
A AL LB R DR SRR 50 i

proféin @KlﬁHiQsanatSER)(sﬂﬁhHﬁA&’fféd’ébunpmwm)b anBRSLS aahephmalian

| atory. subunit of PP not i f e f.ound
serlie P s KIS P15/ 25 OPHe CIVan AT RPkf T
evAlHaR; cAREVEd cliey RN TERRifasdsqEdTs.NUS). OfhotTEORMPERINs a
an additional FAT domain is found (FAT- C) (refs. 5,6).

meTrORr ptbe Beehinasteliitd finad (BEKIS) Banlyrofiproteigsiag toritsof-téotiral

horiStoigy Rt e A8 wR B Ried iothe S Tntingsl L2 DNA-

PKRS @SIRAQIcpbitehOfrofin BRadd) NaTel @%—}el@iélmut hansddqthaddition
of ribosomal proteins involved in CellKﬁﬁﬁle

to &heasely e dorapin (i dreC-termanus, md R RdeqiidaanFKBPAsmanysH ¢anplex
blndﬁl%%oﬁa%g (PkﬁlB)t h& the N-terminus up to 20 HEAT (Huntingtin, EF3, alpha

regulatory subunit of PP2A and TOR) motifs are found whilst more C-terminal is a FAT
(FRAP-ATM-TRRAP) domain, and at the extreme C-terminus of the protein an additional
FAT domain is found (FAT-C) (refs. 5,6).

TOR has been identified as a central regulator of both cell growth (size) and
proliferation, which is in part governed by translation initiation. TOR dependant
phosphorylation of S6-kinase (S6K1) allows translation of ribosomal proteins involved in
cell cycle progression (refs. 7-9). Cap-dependant translation is regulated by the
phosphorylation of the eukaryotic translation initiation factor 4E (eIF4E)-binding protein 1
(4E-BP1 (PHAS-1)). This modification prevents PHAS-1 binding eIF4E, thereby
permitting formation of an active elF4F translation complex (reviewed in refs. 10,11,12).
Activation of these signalling elements is dependant on insulin, other growth factors and
nutrients suggesting a gatekeeper role for mTOR in the control of cell cycle progression

only under favourable environmental conditions. The PI3K/AKT signalling cascade lies
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phosphoryl ati on of the eukaryotic translation
initiation factor 4E (el F4E)-binding protein 1 (4E-BP1
W@ RMA$s3Isy) . This nodification prevents PHAS- | BPCTIGBR@W9/050695
el FAE, thereby permtting formation of an active el F4F
translation conplex (reviewed in refs. 10,1 1,12).
Activation of these signalliyng el enments i s dependant
on insulin, other growh factors and nutrients
suggesting a gatekeeper role for mfOR in the control
upstfcamelf ImEYR laed grie hasdwsh shovomtoybarwdegul fted/muncebingcancers and

rool R ARV el ST R dhdot G A TR e Sl
mTOR R8s AGREHUL 8 @fhtro Dok il BhthwaRREEIhitAIk SfaRllidifst [b.g.
r %r owth factor independent activation in, for exanp|e

(erprmycierr Rephmgne mreml tyeselimes (RreDei o Gdrtiean Dare
a5 A B A Rul Se PEF R s 15
14, BADEDOnoGIreé&vibi amichar it@calak aaed ag@ids i @BndcPtreatment.

I Mmrunosuppressi on and dr ugﬁ eluting stents (reviewed in

r ef Sumeur cellgrowlyayisgy Bomghe deresilytionofnrmpkgipyih control
' [ t . r
mepf RS s 0816 AR g SO AR ib R I oh i
supprawdris denthogpharmse hiadicasis hemologas dtleedlfass claontousrme ten
ressor function(s). One .such.tumpur suppressor i
PR o st Sk § giatpdrp A e a5 GHCFPGHMAC), has
be&%ﬁ@%é@?ﬁytﬁ;‘sﬁnﬁﬁ&ﬁwole fﬁmeﬁdoggl@%rreﬁl anfl ié‘fﬁ@‘?ﬁbsggighlg mutated

nmut at e I pl e advanced " cancers (MVAC), h een
tungthuo wipriresspt &fter @531 Ypitd BeUmif gliobkestomaceldoneyridl @ndprossite cancers

and i t he nost hi,ghl t.ated fu ressor after
hasgmagy mieasnde il Hus s (ERabIdBE ol Sand
Pr 0PI G @RS BRApHAIE RO 4G, BMBIRISHRAS (P2 Rl et i ons

of this locus (refs. 15, 16?). PI 3K converts '
pheshbafshyéinpsaipl B Ao imiphlosphass (PR Bprleitsh RAER i¢ spaysikle for removing
hosphat i dyl i itol 3 4 tyrh phos PLP3). whi | st
e BRP e AR Beycnd Pt AR BREPEER sk,

approfidt® e diusiMB3 RihRA. refuds ndands RREMca IK T (ulstblkrdinal 43 FIB) and
g@&r opriate |level of PIP3 which recruits and thus )
the glopingtagany sigratlipng raseadertBitrs Hen prByteann the abydanet ¥ EEdh there is

inagfg)lggﬁlltle 'r%le&%éﬁ?%tﬁ%%madé glé"lhﬁ&o.h{ég %ff@étﬁ%gg% sttiﬂﬂﬁvel% factivated

nce ere 1$ i nappropriate r ation
and dullsgroagiria deregdlde db eanatesnaeivt ecichaaing feahs tieregilati@l of this cell

. acl.ivat ed an&l@cell rowth .is deregul at ed. .
siefiliey RETva® ihSCrERAt SRr eruph of BER T %ﬁ%ﬁgﬂ% jsgform,
pl Rﬁlﬂha%ﬁ&nﬁt}' TG PERRESSrchstdtRBV 6 RMEs rhiteht ik fictati ©Result in
of 'a nutant formof the PlI3K isoform
increased PIP3 production, presumably in excess of that which the function of PTEN can
counteract. Increased signalling from PI3K, thus results in increased signalling to mTOR
and consequently, its downstream activators.

In addition to the evidence linking mTOR with cell cycle regulation (from G1 to S-
phase) and that inhibition of mTOR results in inhibition of these regulatory events it has
been shown that down regulation of mTOR activity results in cell growth inhibition
(Reviewed in refs. 7, 18, 19). The known inhibitor of mTOR, rapamycin, potently inhibits
proliferation or growth of cells derived from a range of tissue types such as smooth muscle,

T-cells as well as cells derived from a diverse range of tumour types including

rhabdomyosarcoma, neuroblastoma, glioblastoma and medulloblastoma, small cell lung
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pi |Qalpha (ref. 17). The apparent increased activity

of this nutant is thought to result in increased PIP3
WEe@dasishon, presumably in excess of that whi cPCT/682009/050695

function of PTEN can counteract. Increased signalling

fromPI3K, thus results in increased signalling to

nMIrOR and consequently, its wnstream activators. In

addition to the evidence linking MiTOR with cell cycle

regulation (from@ to Sphase) and that inhibition of
cangfiORsteewdons, pancireutic lahltcirmma)afndtHn%earrdeIguStatte@lalgcimum(trsviewed

in i 2D R T4 bk e SR G bR RBagappressant

its pRevéRfon. of brgahBej eét%n beTﬁgesdée@s‘éﬁl A lth O o1 d BFERks than previous
rapanycin, potently inhibits proliferation or growth

thetﬂplﬁtsérdfis, 2@e Pv é@hlbm@mOéanQPg by eipapiysupadtitspaslogurst{Rad001,
gils bro 0(1)1% b¥ ﬁ{ |5 rlo??nt\el\ﬁlc:‘[llon of tﬁ§ ldll'u% V\(le [ {he %?(Sf 06 D ing

S & es inclu
proltéimtfdmms a&m@m@nmya uh@&tlrﬁ@bﬂ SBRFK BPil kdpasiyoiieth@nbinds to the
nedul | obl ast oma, snall cell |ungcancer, osteosarcons,

FRBlograéne] @ TOR mdﬂahlﬁlt&m dorerstseana pignyling framemEQRe i norma
(Ir e’ffh@é\@gnﬂ Bl h& Pfic 1nﬁﬂ>%8f9’&*ﬁ3ﬁaﬁy§§zﬁi62aﬁﬁ GRYELNA also

ni ca as an i mmunosuppr essant
hax{a:rhe‘m nltomntoaﬁh@rtg%kmmeéonotm dfei TOR Sucae $harbmgh tangtting the
th fewer side eff refs

her
cataigtic qujlalnlq;ﬁ medi)rp‘feghg 6# 3%&1%%? ey Oﬁg@t 7, f@% unction by
srnﬁﬂﬁio%ﬂ%§ ta(r%% the gﬁlasg (Yo%lalh Sit pzfsodégﬂ Heﬁgﬁ’éﬁtatéa%hﬁth&nase dead

prior interaction of the drug wth the FK506 bi ndi ng
mTgR tainot tr&kBRt the up&mmmngslgnd@todmmwtmﬁm%@ﬂors of

i PR e 7S Ge Relish g A RGP B sl Rgioms of mTOR

areﬁ%a%’;fcnbé}btnsﬂﬁ@@ aBPAEd b ¢ bé RAAtBA tths oBfervBitn tﬁaY@z%fh@fQ/%m alters the

nd wortnanni n, al so have been shown to inhibit th

suhstrwg@éoﬁla aEmT&R rﬁfthem‘rm iphibitietitstasrvighertsarlgétidng Atnhlé/SlS of
the 1%%%0%% fd n?FBR 1"&{ qi {1921% ?ac?oré7 Ba?sf rev?a\}gd tthulgltalf'lgltlo}l % the

ItIOI’]O unc

mTIGR-Baped céplcRethkiciasieo g FAIOR - Rllétohétﬁnlilejefbpresentlng a rapamycin
denonstrated_ that kinase dead mlOR cannot transm

t he
inswé,tweeaaml&ct)f PAPRNP S Peshatsev eorlt Gurram oo 470 14, 1206-1302)
Th% E%{@lﬁ% 039 f%ﬁhgﬁs%reg{ch%g%eeh'kﬂ?ﬁ@ gé%Ogrz%rd the

functions
alteTﬁtpﬁf@f&nﬁOR@ﬂ@aﬂmgd)yanﬂamjmus amhiys tarivaal @t dthetdisctdpancy also

ation.that r a cin. alters the subst
ldeB‘F@?% e PEPIHRIRT pARTERCUE R A AnieBR I e gyt gafalytic

actl\%@%r T tORS 1t h%'s:‘)oeerfaﬁlggé’s@é(ﬁth% a éal?éﬁyﬂlcnﬁlﬁﬂﬁ{%lf bPRAT O mAY 6Ra more

other cellular factors has reveal ed that in

cffedighe tantegortist aflgencer cell proliferation and survival and that rapamycin may be
more useful in combination with agents that can compensate for its failure to completely
disrupt pathway signalling (Choo and Blenis, Cancer Cell (2006) 9, 77-79; Hay, Cancer
Cell (2005) 8, 179-183). Therefore, it is proposed that a kinase domain directed inhibitor
of mTOR may be a more effective inhibitor of mTOR.

In addition to rapamycin’s ability to induce growth inhibition (cytostasis) in its own
right, rapamycin and its derivatives have been shown to potentiate the cytotoxicity of a
number of chemotherapies including cisplatin, camptothecin and doxorubicin (reviewed in
ref. 20). Potentiation of ionising radiation induced cell killing has also been observed

following inhibition of mTOR (ref. 24). Experimental and clinical evidence has shown
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NTOR- Rapt or conpl ex, there is also an nlfOR-Ri ctor

conpl ex representing a rapanycin insensitive activity
W@R00niTERIT B) (Sar bassov et a Current Biol ogy (PODGB2M4/050695

1296-1302). This activity likely accounts for the

di screpancy between ki nase dead nTOR and the

alteration of nmTOR signalling by rapanycin and its

derivatives. The discrepancy also identifies the

possibility of a therapeutic advantage in inhibiting
thatifapemytip anblegoataat sltoiv&dn@c‘tidmcb wf officalyOR. trdating esncbe either alone

or eBREen it Qoo Bort B B S RN L 208 TS Gl Sfsely that

phAdcabE¥AMAhibLAN of hﬁtOI( RRALY ol dBYo RBerARdBic YaRE Ubr thdhtment of
conbi nation wth agents that can conpensate for its

thefvaripuy forme Oﬁ@ﬁmﬁfeﬂtomwlsmg@h@tmf@@tfﬁ weah asicgreaiomasgnd Giroomas
an ?1% |le%|&<§%l8%)§ a]g(ﬂmer 0%%?llén%%glge 1 palrtlcutzalri 1nh|%¥t8r s enaf{)R kinase

shduldibe &f thérapagicdanrifor gédi@eiited, fon Bkebhﬁle,fcaﬁéerrdﬁ'ﬂl% vreyst,be

a nore effective inhibitor of MTOR In addition to
colprgeay dyng (inclybing smyll el lupa Genceymomsmallirll bimg whcer and
broggpfit)glé%(ﬁgﬂ &11 ér aﬁ(%érog’t% 515(9&%%56@%?%%1% cﬁ'l@ﬁ bbﬁé bladder, head

erirvatives shown to potentiate t
andt:Iyﬁtcm laxney, lhyer(,)gasmromle‘dbmal kue bemphhlgxsamm, panmiemsql kg, testes,
pl atin, ot heC| d doxor ubi ci n Y d in )

thyfeif. ut%§ PGt B THERGHIGT SRR GRS a@mgﬁﬁq Nlagmultiple
mygg,ln{a dld i hpPhas al so been observed fol | ow ng

inhibition of mOR (ref. 24). Experinental and

cl i Rewdlceldvirdmnoe ihasrtishlewhihbeenridparfiedian semilvedo g rapamycin

e O SRR Baimiore S b RbohCHPrier A Sature
Mcde@® 2606) 121022-187). 2@ mouFi@aehdvic ekt RS romgeIesitict lEﬁEaerma

phar macol ogi cal inhibitors of nlOR ki nase shoul d be of
(PMhbmp?em siRpresapiy baveoisa besatshewn taobe sehsitivatd iphitdarefgnTOR by
rapgma&glag %o rorésseng %I Egls?ugdu]{?a g:fnﬂlge';rg%lﬁ%t ncorlF tﬁéc’ mg‘;ﬁlg mggm ﬁg

pathwhy OBanadi eNatufd(2D%)t44QH'V'EH 783)nRd i LQ;E of af nmmkkiaﬁkﬂﬁlﬁlbitor
shoul d be of theraPeutl c value for treatnent of,

0

in Bgserpicascssheidle e of theprpeplieyduc. Ehnselaer eramnlemig addition to those
| |

of FTES dléﬁh@%c i on(h:ﬁ t%tlé‘rtlll dicafNiide 51 Pa?%e& dJr?fcﬁ b tﬂqug of

cancer an I 0a ar cancer
mT@IR amdsors ofaytfrevdpdrécudaty ¢fiduive duebtoeaiﬂgrdﬁrljmag@em“td profile, but

neck, nety liver. %?st roi ntestinal tissue,
areé’@%%?ﬂ'?&i@ 0@\93?9/1“5%% $8%s, skin, testes, thyroid,

ut eRUnt Gk ha@er}@véﬁlvéd/@ml@fw n?lfOﬂ{ T&H&@@{H (ﬂﬁer(dlmég(élmon &

ALL d CM.), multiple nyeloma and | ynphonas.

Houghton Expert Opinion on Therapeutic Targets (2004) 8, 551-564). Rapamycin has

been demonstrated to be a potent immunosuppressant by inhibiting antigen-induced

proliferation of T cells, B cells and antibody production (Sehgal, Transplantation

Proceedings (2003) 35, 7S-14S) and thus mTOR kinase inhibitors may also be useful

immunosuppressives. Inhibition of the kinase activity of mTOR may also be useful in the
prevention of restenosis, that is the control of undesired proliferation of normal cells in the
vasculature in response to the introduction of stents in the treatment of vasculature disease

(Morice et al., New England Journal of Medicine (2002) 346, 1773-1780). Furthermore,

the rapamycin analogue, everolimus, can reduce the severity and incidence of cardiac

allograft vasculopathy (Eisen et al., New England Journal of Medicine (2003) 349, 847-
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Renal cell carcinoma in particular, has been
identified as sensitive to the rapanycin derivative
W@B09/iFBI7 resul ting froma | oss of VHL expr essPCHGB2009/050695
(Thomas et al. Nature Medicine (2006) 12, 122-127).
Tunmours that have | ost the pronyel ocytic | eukaenm a
(PM.) tunour suppressor, have al so been shown to be
sensitive to inhibition of MMOR by rapanycin as a
consequence of disruption of the regulation of the
85SHr ORwiggmaT ORrigngsatabinaty HaBdeermakisociad with @RHVOYypédtyphy, which
. 179-785) and the use of an nrl ki nasg inhjbitor in
is o B R S ifa b e Fumspeanie 95l i5a Shialence of
inckabddede118KABRE 85 cdrdioRRAL{ O X BRASE SehifdFEN Cell and
deficiency or PBK nutation indicate where a targeted
mggm_@mﬁ@mgnézm 165 23 OR T M THIR &imaseriapibptossase expected to
e B AL LR BT P B PR I o

caricar. gets. Recent studies have revealed a role for nmiOR
ki nase in other diseases (Easton & Houghton, Expert

Opi hhoHassmariy apeiQR Phaamgerlagy pobug ha, fogigd gg mhibition of
IO SIMEATORCDIDNSHEPLS 0l RPNl on-upamyei
aganesothatflawabeanepdrtct toaenlibit nH @R1slastiandviaatkileeddomain targetted

By Sl AP RS b e ot

>1pe useful immunosuppressives. Inhibition of the kinase
activity of mMfOR may al so be useful in the prevention
of FedtiemoEDR inltibigdrs hgva een doestribod inoW QROGELDOO M and

| i ion of normal cells in.the v ulature i .
w318 Pl s ATt P g Bt Bl i€ ubdh in the
prebi@BbiBNéer@in yaRBU yRnkbRcdics faBRs, (WHEL 6& a8t THR kMY inhibitors,

ngl and Journal of "Medicine (2002) 346. 1773-1780).
and=sq tecfprrovletionshparpigyary o1 tablahlragaeyscdy g vansion @ag treatment
reduce the rity and incidence of cardiac allograft
Of%g%%dﬁgﬁgvﬁéa*ﬁP%en et al, New Engl and Journal of
SuilvkdichMBe (RRABIn 349, 847-858). El evated nirOR ki nase
activity has been associated wiith cardi ac, hypertrophy,
whi &Kcqraingfto @ (firgfjaspgct phibhes presptdnentian thgrols nrogfed ypiogess for
f t of.al ' onsequence of increased
ﬂwé@%ﬁu g&‘éﬁ?gh%F&%gggﬁgﬁvg%§tes (Tee & Blenis,
Semi nars in Cel|Oand Devel opnental Biol ogy (2005) 16,
29-37). Thus nTQR ki nase inhibitors are expected to be
of val ue | p ntion and treatnent of a w de
Lariety o| di seaseq in addition to cancer.
R 7 N’jkbo

R
wherein

R' is hydrogen or OR?;

R? is CH,OR", CN, CO,R’ or CONRR’;

R’ is Cy4alkyl group;

R is a —COR® group wherein R® is a secondary Calkyl or tertiary Cqgalkyl

group;
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The vast majority of niTOR pharnmacol ogy to date has

focused on inhibition of MIOR via rapamycin or its
w@eabospses. However, as noted above, the only PCT/GB2009/050695

non-rapamyci n agents that have been reported to

inhibit mMfOR s activity via a kinase domain targetted

mechani sm are the small nol ecul e LY294002 and the

natural product wortmannin (ref. 21). Certain niTOR

i nhi b| tors have been described in WO2007/ 060404 and

WO2BO8Y:02R:a1l67, a cafliveyelyl, s carboeedyliConalpyloe bstsesyagtor

t hat f t
et YelT R g F s C P s B nely olbtil et aEO?ﬁ i sSftituent
grodPORIKHAPEEm ALY, By dn@! frltroal?ﬁir@iﬁ ¥xbaCfQ thIRBSy, haloC, salkyl,
T P

particularly intablet formfor use in revention
halgfdsaf lroxit Ipestiox yé11- 6alkw Hedreay ¢ edalkospridi- aalk@ﬁscl Sleye(f ysallpxyCr-
6alk0r>]<§sa|1rﬂ\{1%n§b%a \ %nﬁlo r F@l glkﬁl?%ﬂ\}lfnéteaggﬁl gll Balkeyg S(t(? 158 lk¥]r)]am1n0C1
6almaﬁ§(@%alﬁﬂ)e@ﬁmacp@m3@w3’dn@¢l 6Em®mﬂlgalkylsu\ﬂf@fye|®1 Rl l s
drogen or OR3; s CH2OR4, CO2R5 or CONR6R
6alk>§SL¢fonM1&nkm Cgm@&wsulmyl@laalkﬁmmg%ﬁa@% é]ﬂe@lhylﬁslfqrgoyl

blS 16‘3&%693&}4&% ahllcf%{l o%:mlzt:l?yf,\l éﬂ%ngflé% 6ahﬁ Ia%ﬁtibl;' Qm@émoyl, CL

6allé15&¢dfb!dm03a ahé bafOckdycarbambgt er ocycl yI C| 4al kyI group

su bgt isltl}s}’é{o gtelﬁ I%gg:pg%%rgrsgillgév cﬁ% é‘ré IYéylé%]éute(iL' by pge or more

R S8 S SO0 Sy s

hal @, 6&t eyl 6 @&bkyIhdeXXGadeqﬂyl@droka@adpoﬁlﬁ1raaikoxyC1 salkyl,

O6alk|mno bi s(C,, §al k m noC 6al kyl
Ci. faémef R i B g, bR PRy a R ik, 1
6all§ﬂja hoC %fﬁﬁ@p@ls_g@ﬁgahqw)anﬂm@ashlky SyhdoenVikyICE; salkylsulfonyl, C;.
a Su on am no
6allqls@émk}}angm fQ)mg:lky]@ﬂf@ml(@j@lgﬁlpmnosmlﬁamy IC1-salkylsulfamoyl,

bls@mg@ybéhlgay éalkapolygérﬁ( aho }ﬁallgég{:k@nﬁ%gamlno carbamoyl, C;.
sallgAs BTy ,an@bg(Cl salkyl)carbamoyl; and

R’ is C\4 alkyl group which is optionally substituted by one or more substituent
groups selected from halo, cyano, nitro, hydroxy, oxo, Cisalkyl, C,salkoxy, haloC,salkyl,
haloC, salkoxy, hydroxyC,salkyl, hydroxyC, ¢alkoxy, C;salkoxyC,salkyl, CisalkoxyC;.
salkoxy, amino, C;.salkylamino, bis(C,.salkyl)amino, aminoC; salkyl, (C;.salkyl)aminoC;.
salkyl, bis(C,.galkyl)aminoC, salkyl, cyanoC,_salkyl, C,salkylsulfonyl, C,.
salkylsulfonylamino, C;_salkylsulfonyl(C,.salkyl)amino, sulfamoyl, C,.salkylsulfamoyl,
bis(C,;galkyl)sulfamoyl, C;_salkanoylamino, C;salkanoyl(C;salkyl)amino, carbamoyl, C;.
galkylcarbamoyl and bis(C;.salkyl)carbamoyl,
comprising reacting a compound of Formula 2

O
2

R = L

wherein

R' is hydrogen or OR?;
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al kyl car banoyl and bi s(C _6al kyl ) carbanoyl; R6 is
hydrogen or C _ al kyl group which is optionally
WG as115350t ed by one or nore substituent gr oupsPGEGBLI0CMH50695
from hal o, cyano, nitro, hydroxy, oxo, C _6al kyl,
G _6al koxy, hal oG _6al kyl, hal oG _6al koxy,
hydr oxyG _6al kyl , hydroxyCJ,ﬁaIkoxy
G _6al koxyC 6a|ky| G _6al koxyC _6al koxy, ami no,
c 6a| kyl am o, bi s(O 6al kyI )am no, am noG _6al kyl
(ClR &dEHg@BaKﬁI\hé@zR ®alCONRR3i s( G _6al kyl ) ami noGi _

6al cy G 6al kyl, d _6al kyl sul fonyl, Ci-
ol By ISCr 7GRy Exitho,

G _RaldylcoRf envih (HerbRRR Y A @by & %aﬁl@}m&"&; stertiary alkyl
C _6al kyl sul farmyl bi s(C _6al kyl )'sul f anoyl
C _g@uRanoyl ami no, C _6al kanoyl (C _6al kyl ) ami no,

car ganp anoyl
CPCREIRT o A SEH PRSI i apirocysolsy
heteddicgdlyiCs_,£1RY 1| 6@ {)vlvhcﬁlibﬁﬁtidnuﬂf-‘ ﬂuﬁsﬂtlﬁélﬂ)}odindﬁifrﬁor_e substltuent

substituent groups selected from hal o, gano
groppwisalseied s halg, cmokiyifro, ydresy, wagyC1-Alyb & 6@15%9 |hafoC1 salkyl,

hal%él%{%ﬁz{gsﬂ?@&é/qléﬂglp@{@g*ﬁ iﬁ)’ﬂ&xyr@ g?é%%l—s% R}F% calkoxyC,.
6all€dx§62hin?(bl amaﬁgylam!ns(gs(l_cgaflkyn)amnmmam fPEbl@lL(Gialéklny)ammoCI
i IR LB BT, AN Gap iy SISO, C

6all%ﬁ§1h%&12!jhfslﬁf‘%doggﬂ(?@ulfongl(kcl 6alk1\:r?armno sulfarn%l Ciealkylsulfamoyl,

bis(@1. 66&]}’1@?&@&(110’}'& rﬁlyshl,kalb.)yéf(rmnoﬁﬁl dallaneyll € a;abgfll)gmmo carbamoyl, C;.

ST R o o .

bi sRCig Kéf@k h o€ @ han®yfroup WX i§ bpGotB@GLbdutdd by one or more
conpoun o(%@éFor mlJI a %\,hegel n Rl ?s hygrogen or € ; R2

subsgtugrKDRADS s@tqcted:mh@p, CENRERTe, iRdraxyopxal Caksidyl, Ciosalkoxy,
ou 4 U ere C
hal%g Fﬂfyk{?}aloél 6 ogﬁ ? gﬁl%m hy(froxl}l%gl 6ﬂgoxysie 68E9xyé/1 calkyl,
Ci galkcﬂ@tﬂwdlko@ mtﬂapcygdlwlamaloc;afs(&%ynawaﬁngglammbl 6a’:1kyl (C1.
het erg{gé/ ]\{%, or het er ocycl yl G _ 4al kyl group wh
LS relled)apyndnealbyl. gpime sty Fue%lfylsulfonyl Ci.
d [

6a1%[1§_1%§k§1§h§&tc‘?églﬁgg‘;@@l 6%)%9128111128 &fifimolY, @, QXiky1s ¥ fnoy!,
bis(C,galkyl)sulfamoyl, C,salkanoylamino, C; 6alkanoyl(C1 salkyl)amino, carbamoyl, C;.
galkylcarbamoyl and bis(C;.salkyl)carbamoyl; and

R’ is C\4 alkyl group which is optionally substituted by one or more substituent
groups selected from halo, cyano, nitro, hydroxy, oxo, Cisalkyl, C,salkoxy, haloC;salkyl,
haloC, salkoxy, hydroxyC,salkyl, hydroxyC, ¢alkoxy, C;salkoxyC,salkyl, CisalkoxyC;.
salkoxy, amino, C;.salkylamino, bis(C,.salkyl)amino, aminoC; salkyl, (C;.salkyl)aminoC;.
salkyl, bis(C,galkyl)aminoC, salkyl, cyanoC,_salkyl, C,salkylsulfonyl, C,.
salkylsulfonylamino, C;_salkylsulfonyl(C,.salkyl)amino, sulfamoyl, C,.salkylsulfamoyl,
bis(C,galkyl)sulfamoyl, C;_salkanoylamino, C;salkanoyl(C;salkyl)amino, carbamoyl, C;.
galkylcarbamoyl and bis(C;.salkyl)carbamoyl; and

L is a leaving group,

with a 6-substituted uracil equivalent.
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hal oG _6al koxy, hydroxyC _6al kyl , hydroxyC _6al koxy,

C _6al koxyCG _6al kyl, G _6al koxyCG _ al koxy, am no,
W@R008a53dsyT am no, bi s(C _6al kyl ) am no, am noC _Bei/kBRe09/050695

(G _6al kyl )am noG _ al kyl,

bi s( G _6al kyl ) am noCG _6al kyl , cyanoC _6al kyl ,

G _6al kyl sul fonyl, Cl- 6al kyé sul f onyl am no,

C _6al kyl sul f onyl (CI 6al kyl )am no, sul fam)yl

G _6al kyl sul fanoyl, bis(C _6al kyl ) sul f anpoy

G ~Budricamayddamenid, 1s@1eaamg<gnoys<1®teceabmwaaﬁ @8, SR and

halikny I Kbl B KUK AT e o8 i bendaatty v dragenong e
sel&Ht QURo ML GRIKYS a%tbb@mw Y C%Q@Cnﬂgt %‘ﬁ(}@,\’a RG0S YT

substi t uent gr oups selected from ha cyano, nitro,
hethr}@GY@Xl)CI sk, graip Whmhyglroup@ﬁ ogmrwdiwubwamt@@y en¢ Riynore

6al k C__6al k d
sut g 85 ard bt B P e ol o oy stons
halajL@a{y{M{amm@Lkoby sh@zﬂ}oxwh Mllq)lamdﬁ@;y(argalﬁ@@ (GadlkykyC salkyl,
(C1- 6al k%/l )am noC__ 6al k

CrgilkqaCreakagh y@m%%alle‘dﬁmwo bisffaralyDeainey pminoCisalkyl, (C-

6a11§1}_ag%ﬁé’]1 SﬁM o%ﬂﬁﬁ&@a%ﬁﬁ({lﬁ?ﬂ&kg% dlﬂ%][“g&li%% C\.ealkylsulfonyl, C;.

calIGisubBnkihEnd, Ianali lsulfss( () cBay Byhps s amoyl, C1 calkylsulfamoyl,

bls&ﬂﬂ%ﬁfs?ﬁ?yl a @éﬁ%ﬁl@g%}éﬁg %/!ai{waﬁyl?&l 6a|ky%|:anm?1?o carbamoyl, C,.

r i b
R SIS0, B34, 1SR o
to whubh tthelywemttaghcmfmnw -6a tlédnefmlnmn:d]b&tcfocmianmg wihdreio,1, 2 or 3

. hyd C | kyl, ,C. I hal 6al kyl.
ringy atha ot Somptorm IR Feest Sty OF Konad iR et Shfipmatty
subfstitu@al W}\é@rﬁﬁﬁb kistitifeht Salioeydeted f?drﬁ BXd, ¢ C?llﬁb Ndtro, hydroxy,

C _6al kyl am no, bi séCl 6al kyl )am no, am no ﬁ/
oxc( @I 6@&}1 (ﬁh )Qzﬂqﬁxy@@lo asaldpl, halo 6alk0xy, hydroxyC, 6alkyl ydroxyC1

6a118xy f(a(ﬂf ﬁf ﬁaﬁlgflne@f&%%gbZ@all grﬁ)%oa - ?]alﬁyylamlno bis(C,.

6all€3}l)gﬁﬁhdx)é]nﬁnld)¢&ﬁﬂdy( @ L@iﬂbﬁ)ﬁhﬁﬂ(ﬁ@ nelkyl lbhsf(@[@ldiy,l)amlnocl salkyl,
a 6a| kyl sul f ano bi s(Ci _6al kyl ) sul fano
ey e CaalishrfoyebaiwioR s @a1%§%§9my@nl%l%yﬁl¥&hwlﬁ@yl(cl

?%Ha) I
6al]§ﬁfa 36§{1 fﬁrg’hltgr k% ﬁﬁﬂﬂﬂ)ﬁy bll_s?e 6alkyl)ggl\§a|mﬁ%yl Ci. 6alkanoylarn1no
Cyulltdmogl (6 glibd Yainting, edrbamgzl IC, egkylvabembdyll a‘mdchmécl 6alkyl)carbarnoyl
enbodi nen avi n oup. sel.e ted from NRaRh
?n @F?c?"%hﬂlﬁhrﬂ%ﬂtg]&‘eﬁ Su ﬂg‘t‘\%{%ﬁa RAYRE e‘FﬁBS 2 ramjpprpg! or 6-
amﬁfoﬁn&ﬁﬁal bﬁ&’&ﬁiﬁﬂ%riﬁéﬂofhyd”)gen or a group selected
from G _6al kyl, a carbocyclyl, a carbocyclyl G _6al kyl,

a hEorrxeopdd, ﬁl-anancluracﬂ and derivatives thereof, include compounds of formula
O

N/RN1

IN2

wherein RM and R™” each independently are hydrogen or a protecting group, for example a
benzyl group.
For example, 6-aminothiouracil, and derivatives thereof, include compounds of

formula
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het er ocycl yl G _6al kyl group which group is optionally

substituted by one or nore substituent groups sel ected
W0 e@nilsesbd, cyano, nitro, hydroxy, oxo, C _6al kRgl/GB2009/050695

G _6al koxy, hal oG _6al kyl, hal oG _6al koxy,

hydr oxyCi _6al kyl , hydroxyCi _6al koxy,

G _6al koxyCl 6al kyI G _6al kpxyC _6al koxy, ami no,

C _6al kyl ani no, bi S(CI 6al kyl ) am no, ami noG _6al kyl ,

(C1- 6al kyl )am noG _6al kyl ,

bi s(C _6al kyl ) am noC _6al kyI , QyanoCG _6al kyl

G _6al kyl sul fonyl, G _ 6al kyl syl fo 3am no,

C _6al kyl sul f onyl (CI 6al kyl ) af ul f amoyl ,

G _6al kyl sul f amoyl bls(O 641Ik I!)sulfam)yl

Ci _6al kanoyl ami no, ?‘LE‘ al kyl ) am no,
carbamoyl, G _ 6al kyI ca oy, and

bi s(CG _ 6al kyl ) car banoyl , or RaR'é‘fnd Rb together with

t he nltrogen atom to which they are attached forma 4-
wht@inl R redireY edcthiatiependyralyi ave hiydrggwher eprotetiing? goiup 3for example a

carbon atons is optionally replaced with N, O or

be@yg%ﬁu%i ch ring is optionally substituted by one or

nor ¢viRHRg-bihHeMio®haHese %i&ﬁ%a%ﬂ dfeﬁ@amd%% 9mpl%¥1@([‘5hy protecting

nitro, hydroxy, oxo, C I, G
gronp$ o@y be apke)ﬂa,llyhaho'@d 16a| ﬂmh@r stdpytd gwcw@onﬁwlukgi bf formula 1.

hyd Kk 0x k
bbb e TG gl oy sraligom e
rea@@dﬂ‘d/fl AnAAbAIL, andr @Qgsuﬁ@édiﬁ}fhell wherein the substituent is Cy_ealkyloxy, a

(G _6al kyl )am noC _6al ky
carppgsclilowap wynbpmlﬂaasall@dmy ICrstlypltici 2 @abagyrlylthio, a

C _6al kyl sul f onyl am no,
Car%)eyggllék//ﬁ t; né//rwlb 6al kyl )ami no, sul fanoyl,
G _hndrcydnsbdldirasmythe pRice{sGhayobd Mlé@dlhtflﬁmhbyﬂresence of a solvent, for

C _6al kanayl am no, C _6al kanoyl (G _6al kyl)a
CXQHY %gﬁ{gy |rmsc@le Gg]ak WIEW%WW dgpgthylformamide, N-rnethylpyrolhdone

dinkes ll%lﬁ%d‘e)’d)ﬁ I'n one enbodi nent the

11-%!!%%1 Itut e ° ﬁjrh eqw valent is a 6-am nouracil or
6- &m fnther eubadinknthedeodesadf the @rdsb’t&rimrioﬁ-ﬁray be carried out in
exa uraci), and derlaatlves t her eof

thejpgese ‘EFeOfc?é‘r?ﬁﬁJ E«‘dsexamp CITEAIGREY 856k ABRECUGAFIRNS each

| NAPERAMRE Ekb&iRichty HcQYBPoRd 8 IRSATECT INCIB@YP thelBassium
exanpl e a benzyl group. For exanpl e,

salﬂsmacrtmnhwdua acfiabsiura dsed swdhvea tpotae s umbvarbwohte or potassiem

: f wh RN4 h
R e Ue ATy P B HP o GEr S T pR B EEF G gp dpeoljsted. for
W’Fﬁy&ilﬁra‘@(ﬁﬂ ZMe @inPoRnd Yhimalabr el thet b REEReitbd Bbmbhe

am nouracil derivative is enployed any protecting
potassium salt by treatment with acid, for example citric acid.

According to another aspect of the present invention there is provided a process for

the preparation of a compound of Formula 1,

wherein
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groups may be optionally renoved in a further step to
gi ve a conpound of fornmula 1. In another enbodi nent

W@ b@9Bs¥sobsti tuted uracil equival ent may resul BCT/GBRA09/050695
the reaction of anmmonia, and a 6-substituted uraci
wherein the substituent is G _6al kyl oxy, a
carbocycl yl oxy, a carbocycIyIO _6al kyl oxy,
C _6al kylthi o, a carbocyclyl h|o a
carbocycl yl G _6al kyl thio group. In one enbodi nent, the
proBé&@nWa&mb@réﬁfrled out in the presence of a
soI s\Wa sci bl e polar solvents
suc (ﬂ%tgéfgg#ﬁ%ﬁ¥ggﬁﬂﬂﬁ$ethyIpyrollidone,
diannM¢§Mﬂpﬁg&5g@ or sul pholane. In a further
enbodi ment, ‘the process of the present invention
be Batsrd &OBu groun whsecin Re sehgssordarnf s eadlod or t@ha@@mpllkﬁl

an. organic acid such as acetic acid. In a further

g% hvodi ment, the conmpound of Formula 1 is isolated as
theRbQan&mgng&ahg by reaction with a potassium base,
such,as potassium carbonate or potassium hydroxide. In
a f Br twidreaspoa e atky! gioepigdassi um salt i s
preﬁp%ugat%%4%9 g, col l ected, for exanple, by

filtration é%npound of formula 1 can then be

comggemercattad £ campdune ofbvbasdadm salt by treatnent wth

aci d, foQ)exaane citric acid. According to another

aspect ofift he present invention there is provided a

pe_prgfaration of a conpound of Fornul a

hyd ogenNor OR3; R2 is CH20R4, CN, CO2R5 or

; R3is q§g4 al kyl group; R4 is a -COR 8 group

: [ econdary C3_6al kyl or tertiary
CA_6al kyl group; R5 is G _4 alkyl group; R6 is

whBydy ogen or G _4 al kyl group; and R7 is C _4 al kyl

rou conpri sing .reacting a conmpound of Formula 2a

\?\heRgi&hydlrrroPgen or O?{ J P

R’ is CHZOR , COZR or CONRCR’ ;

R’ is Cy4 alkyl group;

R is a —COR® group wherein R® is a secondary Calkyl or tertiary Cqgalkyl
group;

R’ is C4 alkyl group:;

R® is hydrogen or C;_4 alkyl group;

R’ is Cy4 alkyl group; and

R?, R are each independently hydrogen or a group selected from Cigalkyl, a
carbocyclyl, a carbocyclylC,galkyl, a heterocyclyl and heterocyclylC,.salkyl group which
group is optionally substituted by one or more substituent groups selected from halo,
cyano, nitro, hydroxy, oxo, C;salkyl, C,salkoxy, haloC, salkyl, haloC; salkoxy,
hydroxyC,salkyl, hydroxyC,salkoxy, C;.salkoxyC; salkyl, C;salkoxyC, ¢alkoxy, amino,
Cisalkylamino, bis(C;salkyl)amino, aminoCsalkyl, (C;salkyl)aminoC, salkyl, bis(C;.
salkyl)aminoC, salkyl, cyanoC, salkyl, C,¢alkylsulfonyl, C,salkylsulfonylamino, C;.
galkylsulfonyl(C;_ealkyl)amino, sulfamoyl, C;_salkylsulfamoyl, bis(C,.salkyl)sulfamoyl, C;.
salkanoylamino, C;_ealkanoyl(C,salkyl)amino, carbamoyl, C; salkylcarbamoyl and bis(C;.
galkyl)carbamoyl, or



10

15

20

25

Rl is hydrogen or OR3; R2 is CH2OR4, CO2R5 or CONR6R7;
Ris G _4 alkyl group; R4 is a -COR 8 group wherein RS

WO g00a/18388bndary C3_6al kyl or tertiary C4_6al kyPCHGB®I/050695
R5 is C _4 alkyl group; R6 is hydrogen or C _4 al kyl
group; R7 is G _4 alkyl group; and Ra, Rb are each
i ndependently hydrogen or a group selected from
C _6al kyl, a carbocyclyl, a carbocyclyl G 6alkyl, a
het er ocycl yl and heter ocycl yl G _6al kyl group whi ch
gr oB.ﬁamctRomgetrhmaMtb tlmjbtwgetnw@d ‘thwhahehayr ametteched form a 4- to

105 ey b PRI & 2 B RBRgrORR AR ibamglly replaced
withal, @br © ﬁhdl(ﬁllﬁibh rﬁbéqg @%ﬂ @hﬂfs‘{lltuted‘ )?dﬁﬁ’é(c\(&m@%hkﬂﬁlyent groups

G _6al kox a koxy, am no

sel@itedspmrya mo mt@( hydrem Wb)éxmal%dl Ginilvoay, helaCiopalkyl,

halégl f(aﬁﬂxgﬁl% (a.l(yrtg éfll-lktyfhy%rloié%eg]da kga}ka]I salkoxyCealkyl, C;salkoxyC.

sallkdxyOahitip)| Syéaﬂl@ma&hmo%l _@al6klkygazhfn@na¢hmﬂcmgau<@ (C1.salkyl)aminoC.
6al kyl sul fonyl (G__6al kyl ) am no
salloll, GGyt kvidamainn(icalipil s?(ye:no(éaﬂa I ﬁ@ﬁlkxmnyl &1

y
6a11gg§rtt§§ ngbéﬁi‘l% @lé &Lsﬁlc a%él@g&gﬁk %ﬁf_i&‘yﬂ‘bl_6a1kylsulfamoyl,
bls@t(gkl)klyb)s:tﬂfa:lmyh)ﬂfl 6aldm1R@lainhﬂ0Rf31 Jaﬁg??jﬂé(ﬁl G\(tjvlliyh)amlnm Lc‘rarb?rnoyl, C.
ni rogen a ey are attached forma 4- to
callpdeqrhamy éagg]bgﬁ(gkﬁ\é@?’g)lc?‘r AWPRly wherein 1, 2 or 3 ring
withdLRRinodkefis is optionally replaced Wi th N, Oor S and

ich ring is optionally substituted by one or nore
sub¥t orteuniiodgnenipibe sempeotratb fiioomukal 8 ,addgdane, mixiatre of 6-

hydr o 0XO0 al k G 6al ko oCi, 6al kyl
oA R B Tom e Seaf R H 8B5S ol Koy

G _fad ke embadikiths, tHel coRpokRkyrarnfdd KiYolaREa§the potassium

G _6al kyl am no, bi s(Cl 6al kyl ) am no, am noCi _6al kyl,

sali gl reeqlqnwl)ﬂaamnf@@lum é)N@y puchtsis o tissigall desHonaigion paiassium
hy §1“1EX| Ing on)% en‘rboda Mt the%ofa(ssg‘l mysatctl’llé {)r%g% tat69 and collected, for
exdohpl®, &JyKMtrSﬂlbtf Ol’t}d c(o@poﬁﬁdi k§foranianiocanshiéd Bemgbnerated from the
G _6al kgl sul famoyl, bis(C _6al kyl ) sul fanmoyl,
potessiga s B {FEHMCH Wlt@meaﬁ%wl% aitrigagiy| ) ani no,

car pxa&;ﬂ}ﬂoun(@of—Formula 2 where L is a leaving group selected from NR*R® and

OR‘ may be prepared by reacting a compound of Formula 3

)

R2

R1

wherein
R' is hydrogen or OR?;
R? is CH,OR", CN, CO,R’ or CONRR’;
R’ is Cy4 alkyl group;
R is a —COR® group wherein R® is a secondary Csgalkyl or Cytertiary alkyl
group;
R’ is a Cj_qalkyl, a carbocyclyl, a carbocyclylC)_qalkyl, a heterocyclyl or

heterocyclylCi4alkyl group which is optionally substituted by one or more substituent
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6al kyl car banoyl and bi s(CG _6al kyl ) car banoyl, wth

6-am nouracil. In one enbodi nent, the conpound of
WO-0095392 i s added to a m xture of 6- am nourBCI/GBaWE/050695

an acid, for exanple an organic such as acetic acid.

In a further enbodi ment, the conpound of Fornula 1 is

i solated as the potassiumsal,t by reaction with a

pot assi um base, such as potassi um carbonate or

pot assi um hydroxi de. In a further enbodi nent, the
gropps sdsitadhfireralhilo, syqmoeaiinpi byatrexy, and, Coklket ttadalkbxy, haloC,salkyl,

helg SR SYERRIG hYE PiRPTe pRPates whlkeare By O dfkoryC,
6all§dx§a£rﬁﬁ16t Cﬂaﬂﬁyl@fﬁin@; bib @ 6511%??'&}1%0%&1?11'0@ 188k (A galkyl)aminoC.

npound For wher e | eavi n&o gr oup

6a11§>él @dﬁedallemmlmmlléﬁﬂymlkwé (prelfsaiseldory, (Fleact i ng
6auﬁﬁsucffg%o o Of E%E( ?—@'1@1 %’%ﬁl%%ﬁ? “I!{%Xloy%%?ﬁal -‘f’lﬁl%smoyl

bngleHmyl)Bﬂfaln‘Eoya, C,GeRafoydiromp, GhatleinBylR8, jatkydam@tn Bﬁi@ﬁl’ﬁoyl C.
or C4 6tertiary alkyl group; R5is a

6allellca41&4mwl ¢ bl bbybrybamaylear bocycl yl G _ 4al kyl, a
het g %C'r?ﬂl‘alré' enQF Cl?t U&QPLQ%% Ylhidhds %ﬁ%&ﬁéﬁly%ﬁ@s‘ﬁ@u‘c@@ b§ Bnd 8t more

opt1 oha ubst one ofr
substitosht gruepstsglreomnfrcme haot @dmf) rni;m) hfgzldmxycgban G, calkylr G alkoxy,

R o s L s o v

| k
C, %nqﬁgtk %M&y,_aﬁﬁiokt(l 8119:12,@1% %g%@' 6&11(? Kfﬁiﬁé aﬁmo@? f/alkyl (c1

I'’kyl am’no, bi's m noC
saliyanB e iydadkatribmgCi - 6alla41)ey111;10(bmg]@<§21 c@aioleJ@lhyﬂ], ﬁ?o@llgylsulfonyl Ci.

6a11%yj§\{j{ﬂngﬁp¥ ;?,fé?.w W FaRB S WA LML, Peatiylsulfamoyl,

blsgl_éﬁﬁtk'bylhﬁkﬁJ AL/ 661@&1131@@&1{11‘1‘15 e aﬂ&noﬂ(@f@[@lf)lamlno carbamoyl, C,.
Kyl sul am)yl bi ng 6a ({I)sulfam)y ,

caligylcagbaren oydl il Gosalkal)cehimariognd G 6al kyl ) ani no,

E?LF‘QFD% 1] a&lwljggoguﬁl v@flcﬁ ?r bp%gtoléﬁ Ly %bgtrltgteéir;by one Qr H}PI‘G Flkbs‘fltuent
gro@pOstdedtdti @bmihglop pj'zamnﬂﬂuioyhﬁﬂb;s}t |okut©1cgab<y1 @ngalRoxyTBBRC salkyl,
haloC, galkoxy, hydroxyC,_salkyl, hydroxyC, salkoxy, C; salkoxyC,alkyl, C, salkoxyC;.
salkoxy, amino, C;.salkylamino, bis(C,.salkyl)amino, aminoC; salkyl, (C;.salkyl)aminoC;.
salkyl, bis(Cj.salkyl)aminoC,salkyl, cyanoC, salkyl, Cisalkylsulfonyl, C;.
salkylsulfonylamino, C;_salkylsulfonyl(C,.salkyl)amino, sulfamoyl, C,.salkylsulfamoyl,
bis(Cy_alkyl)sulfamoyl, C, ¢alkanoylamino, C, salkanoyl(C, galkyl)amino, carbamoyl, C,.
galkylcarbamoyl and bis(C;.salkyl)carbamoyl,
with aminomethylene derivative or an orthoformate derivative.

In one embodiment the aminomethylene derivative is substituted alkoxy
bis(amino)methane such as Bredereck's reagent (t-butoxy bis(dimethylamino)methane).

In another embodiment the aminomethylene derivative is a substituted formamide
acetal, for example a dimethyl formamide dialkyl acetal such as dimethyl formamide
dimethyl acetal.

The reaction of a compound of Formula 3 with an aminomethylene derivative may

be carried out in the presence of solvent, for example a polar aprotic solvent such as N-



substituent groups selected from halo, cyano, nitro,
hydr oxy, oxo, G _6al kyl, G _6al koxy, hal oG _6al kyl
Wh2000@5358m1 koxy, hydroxyC _ 6al kyl, hydroxyC _PEGHGB009/050695
C _6al koxyG _ 6al kyl, C _6al koxyG _6al koxy, am no,
G _6al kyl am no, bis(G _6al kyl )am no, am noC _6al kyl ,
(C1- 6al kyl)am noG _ 6a|ky| bi s(C _6al kyl )am noC _
6al kyl , cyanoG _ 6al kyl , %%Ikylsulfonyl G _
6a|ky|su|fony|an1no
meQiy _@ad)lkigid)rmnrf(bmyﬂhytforl@amm praimi mﬁturssnﬂéapmm aprotic solvent and

C 6al C 6 | |,
norgpoigarof i s ot 3oi kR SRS ale kot ) i o,

car ﬁﬁ&ﬁ%yémbo@lmerﬁaﬂlm}ﬁﬁém%éhnﬁl@% lorthoformate.

bi s(C _6al kyl ) carbanmoyl; and R7 is O 4 al kyl group,

whi drcompoypd pohermuja 3 whete inaldavipe ersaipoelepiof érom SR and
5 halﬁgeglft 4 t K€ g}eggrr %lfll%gla elc[grq’teseé%n&l;g @_}Q@JI %%%}9% qnﬁtopl(%d)r example
hyd't@haﬂ@enﬁﬁd)ﬂs X Py ré’h}tdé@%}’t@r thibi| kaek Y ayieike :idhio et6 al| JKaX8,Perkin
C 6al koxyCG _ 6al kyl, C 6al koxyG _ al kox
I 1@8T§§|4k%}|8&}ﬁ5ﬁ (:]uano(;gt( iet.gy, k"lggn)ah@qr%Letéqﬁ Q%Qg (46514%(% -4711; or
[ al kyl )am noG _
sl BP AR 0N IO BB K0P &
6a| Kympoliidsyf [Farmume,3 may be prepared by literature rnethods
10 O gg%:qi}y{négql) ;g% 95@%@(% e Bl%rsng?;ﬁl}\éeg}ﬁlplg 1J’s provided a process of
the?re}ﬁl?a{tﬁ)ﬁ%@élc%ﬁ?peﬁmd & efapkanoy! (G _ 6al kyl ) ani no,
arbanoyl 6al kyl car bamoyl and
bi s(Ci _6al kyl ) caPbanmoyl , with anmi nonet hyl ene
derivative or anj|orthofornmate derivative. In one
[ S .n1m9pethylene derivative is
2substltut.d al koxy |bi s(am no) net hane such as
3 ey - but oxy
-thyP5n1n ) methane). I n another enbodi nent the
gt hyl ene derivative is a substituted formam de
Racetdl, for exanple a dinethyl formam de dial kyl
acetal such as dinmethyl fornmam de di nethyl acetal. The
cormppdeg on of a conpound of Formula 3 with an
jve may be carried out in the
Dr%ggggnceg%k vent%ﬂ%or exanpl e a polar aprotic
sol vent dDch as Nmet hyl pyrol | i done or di net hyl
of ormami dell or in mxtures of a polar aprotic sol vent
poNar sol vents such as aromatic sol vents such
ene. In one enbodi nent the orthoformate is
rephyl ort hof ormate. A conpound of Fornula 2 where L
15 Ris aleaving group selected from SRd and

wherein
R' is hydrogen or OR?;
R? is CH,OR", CN, CO,R’ or CONRR’;
R’ is Cy4 alkyl group;
20 R is a —COR® group wherein R® is a secondary Csalkyl or Cytertiary alkyl
group;
R’ is a Cy_4alkyl, a carbocyclyl, a carbocyclylC)_alkyl, a heterocyclyl or
heterocyclylCi4alkyl group which is optionally substituted by one or more substituent

groups selected from halo, cyano, nitro, hydroxy, oxo, Cisalkyl, C,salkoxy, haloC,salkyl,
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hal ogen may be prepared fromthe correspondi ng phenyl
acetylenic ketone by for exanpl e hydrohal ogenation, or
wh 003857 on withy thiols (see Yakahi ko Ni shi oPEL/GB2109/050695
J.C.S Perkin I, 1981, 934-938; Jose Juan Conde et. AL,
Tetrahedron Letters 2000 (41) 4709-471 1; or Shengm ng
Mo et al., J.Og.Chem 1992 (,57) 709- 713) Conpounds
of Forrmula 3 may be prepared1 by literature nethods.
According to a further aspect of the present invention
halb@esadkaxy, l@rtb@i}dbdalayb hpdresgC ofalkohg, Oreexel i @ikybfCaalkoxyCi.

T A L NE ST T —
6a1183 Blﬁm@ﬂaml%t 2eyaho CMRYE R ;salRBlsh Forfl, & al ky|

rougln R4 1s group wherein R8 is a secondary
salidsudtanidpminy, Ctrzsallsyl@ultfmafrl(;c1aalkyh)argmouwlfam@yl §1aalkylsulfam0yl

e e e

6allqn&ar1@a1ﬁd>§l1)an66i3€¢1lJalktyE)daxbym@ﬂg or nore subst i tuent
groups selected from hal o, cyano, nitro, hydrox 0Xo0,

G BaISklwdrog@n op Slik byl gnenp adichas pRWnanS@@tlt%qi ﬁb QYy¢ or more
subU %%XR/S%% E%Id q@[ H%8X%%1%oxyé%¥% oxo G galk%l Ci.salkoxy,

halﬁtl_ﬁldityk)&iamﬂlnga],koby Hy@ioxal. l@l]k})lalmdn@;y(amlhoﬁ (BatlkytyC alkyl,

i 6al k c
léﬁ X@:.% gﬁ* T&%?ﬁ%@epal@ﬁlmo big(ausaldsy Desgingy pminoCisalkyl, (Ci.

6a11§1)aﬁgh$g Sgély gﬁ%b 6a@%)a aﬁﬁé@’l 6§H&>{f %{Qésﬂu LR %1 Ci.salkylsulfonyl, C;.

sallGilsubinihahgnn, fCamuinysullﬁﬂ)Isf(l(Gl @hyl&m%mm@myl, ,C1 salkylsulfamoyl,

| k I
bls&ﬁﬁ%ﬁbwqp%@%wééﬁ%ﬁlc&g%glgﬁg %/6212{@803?1?& lgy%armno carbamoyl, C,.
cal B} & EdmSalakyl bisear RAFD¥AbakByl; and1ydrogen or G _4 al kyl

group which is optionally substituted by one or nore
subBt ist (Eue4rﬂlk3d reseHpswiieh éscansignlhosnbhaluted byyane®r mire pupstituent

gI‘Ohlé? se?.’r%(c¥ééia ’hafgI 6a|r (l;%lf/r& 19%1*19 al %%(’h yl o %%Pgl—ggg%% haloC1 salkyl,

halﬁthﬁ@XN@r@@iﬂ %Mﬂ(yl hydroxyC).salkoxy, CisalkoxyCsalkyl, C;. 6alk0xyC1
salkoxy, amino, C,_salkylamino, bis(C, galkyl)amino, aminoC, salkyl, (C,_¢alkyl)aminoC,.

salkyl, bis(Cj.salkyl)aminoC,salkyl, cyanoC, salkyl, Cisalkylsulfonyl, C;.
salkylsulfonylamino, C;_salkylsulfonyl(C,.salkyl)amino, sulfamoyl, C,.salkylsulfamoyl,
bis(C,;galkyl)sulfamoyl, C;_salkanoylamino, C;salkanoyl(C;salkyl)amino, carbamoyl, C;.
calkylcarbamoyl and bis(C, salkyl)carbamoyl,
with an amino methylene derivative to give a compound of Formula 2
O

2

R = L

wherein

R' is hydrogen or OR?;

R” is CH,OR", CN, CO,R’ or CONR‘R’;
R’ is Cy4 alkyl group;
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C _6al koxyG _6al koxy, am no, C _6al kyl am no,
bi s(C _6al kyl ) anmi no, ami noC _6al kyl, (Cl-
W@ 20004535911 noC _ 6al kyl , bis(C _6al kyI ) am noCi PGHGB109/050695
cyanoC _6al kyl, Ci _6al kyI sul fonyl, G _
6al kyl sul f onyl am no,
G _6al kyl sul fonyl (G _6al kyl ) sul f anoyl ,
C _6al kyl sul fanoyl, bis(C _ kyI )suI f amoyl ,
Ci _6al kanoyl ami no, G _6al kanoyl (G _6al kyl )am no,
car BAmoy+CORY gropa et GaRD avvydcomtdy Cs salkyl or Cy etertiary alkyl
bi séo 6al kyl )carbanoyl; and R7 is C _4 al kyl group
whi ef"Ps optionally substi t ut ed by one or nore

S u be istaheNfalgi, %%0%2&1?9 ta%ﬂr‘tfo&f’éﬁrl@ |4£1ky10 Y ﬁ&@mc?él&r &
roxly 0XO, koxy, hal oG 6al k
hethr@lcm CBaMkﬂ)@OHmvhmbxglmptw@allk ymbstlhmbmy@ orgadrR @btlgstltuent

erog el Wi 0. ep e P S el BBBRR ot

hal6CJ., @ﬁaixkfyﬂn)cﬁimymgﬂkyﬁhk&tbxycl salkoxy, C; 6alk0xyC1 6_alkyl C.salkoxyC;.
bi s(C _6al kyl ) am noC _6al cyanoC _6al k

sallgxyeamiog) §u¢aﬂ1@ﬁ@mm0di>18(€aaaﬁ;y )@‘ampommaﬁn c?ékyl (Cralkyl)aminoCy.

GGkt (D ikoamonc sulami c
6all€§t151ﬁﬁ)|nkhm1yd &]ﬂsaihylsﬂforﬁ/ﬁﬂ(liaﬂhyll)z(rﬁinoﬁﬁilllﬂayio)lhI@1Jaaikylsulfarnoyl
bisic)(?@e%vn%afaﬂaﬂﬁéga' A 5%0"? Ll v hgMmétfe carbamoyl, €.

6a11%%dryaﬁﬁé)9{%naglse¢vﬁl@ LEARRAY d 0%2 Fg\l WU'C%Q%WI;? ein Rl

rdgen or
CO\IR%RmydRigenswr Cii4 4lkal &php grhoaps Rptlmsllla sulgOR1t8d y onpor more

sub\gﬁ%%ﬁt %ngs&lelseﬁ%d o %g r%lgpwltrl Q%ggﬂxgogv%ﬁalk%l El salkoxy,

hal6@| hasy AHa¥d(& Ga.l‘f(akiﬂ}ﬂydrc&yb?gﬂ}qchsﬂr(ﬂy@ salkoxy, CisalkoxyCygalkyl,
het er ocycl yl G y roup i's optionall'y
sahlbswﬁumlletwmymm Cmsalknga@@ub@@ iteakkiit) ag e p@n@éhe@kjeld(cl

6allarlf glap?(oo’alky% e q%n}nﬁ‘é’(ﬂ\ Ps) Cox%l?d )?alkyq ¥y lsulfonyl, €.
6allt3§lﬁﬂfaﬁ(1y@tm16cﬁ|Gﬁ¥hlkyl|§bﬂ(ﬂ(5rg/)¥(§(96alﬁ§ﬂl|)&ﬁmy, sulfamoyl, Cy.¢alkylsulfamoyl,

G _6al koxyCG _6al kyl , d_ _6al koxyC _ al kox am_ no
blS@l -oaw Ry Emayd Clb?&@@yl%mkyﬁiy@#haﬁayl(%ma yORMEQ, gytbamoyl, C:.

6a11%;ﬁ%af@?4“léﬁ| ﬁ&‘ﬂ g@ﬁ%oéﬁﬂlc%%?y}(l acyanoo 6al kyl ,

C _BAlsky Lkl @nylp, widich issaitioyhlububstitytedriiyrome or more substituent
groepyg‘i?qg%ﬂ é{)}flpf o%lﬁ}ga%o,—gl?rlokt\{yc?rgg, ggo 1 6a{kyEDCyl_6alkoxy, haloC, salkyl,
haloCl__6alkoxy, hydroxyC,_salkyl, hydroxyC, ¢alkoxy, C,salkoxyC,salkyl, C;salkoxyC,.
salkoxy, amino, C;.salkylamino, bis(C,.salkyl)amino, aminoC; salkyl, (C;.salkyl)aminoC;.
salkyl, bis(Cj.salkyl)aminoC,salkyl, cyanoC, salkyl, Cisalkylsulfonyl, C;.
salkylsulfonylamino, C;_salkylsulfonyl(C,.salkyl)amino, sulfamoyl, C,.salkylsulfamoyl,
bis(Cy_alkyl)sulfamoyl, C, ¢alkanoylamino, C, salkanoyl(C, galkyl)amino, carbamoyl, C,.
galkylcarbamoyl and bis(C;.salkyl)carbamoyl; and

L is a leaving group,
and
i1) reacting a compound of Formula 2 with a 6-substituted uracil equivalent to give a

compound of Formula 1.
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bi s(C _6al kyl ) sul fanoyl, G _6al kanoyl am no,
C _6al kanoyl (G _6al kyl )am no, carbanoyl, C _

W@ 200R45359T banoyl and bi s(G _6al kyl ) car barmyl RBT/GB2009/050695
hydrogen or Ci _4 al kyl group which is opti onal | y
substituted by one or nore substituent groups sel ected
from hal o, cyano, nitro, hydroxy, oxo, G _6al kyl,

C _6al koxy, hal oC _6al kyl, hal oC _6al koxy,
hydr oxyCi _6al kyl , hydr oxyCl 6al koxy,
C _Babdeding@ aﬁTmitlh@}r lagpeCt ofatht km&yﬁlm\&atlkmﬂme mmpravaded a process of

e e A Ra Rt by @ no- am oG al kol

bi s(C _6al kyl )anpnoC _6al kyl , cyanoC _6al kyl ,

G _6al kyl sul fony]|, G _ 6al kyl sul fonyl am no,

G _6al kyl ’ 6al kyl )ani no, sul fanoyl,

CI _6al kyl H5| s( G _6al kyl ) sul fanoyl ,

, | _6al kanoyl (G _6al kyl )am no,

| kyl@ar banoyl and

6a| kyl )ca barmoyl ; and R7 is C _4 al kyl group

substituent groups selected from halo, cyano, nitro,
kimxy, oxo, Ci _6al kyl, C _6al koxy, hal oG _6al kyl,
hal oG _6al kox hydr C| 6al kyl , hydroxyG _6al koxy,
i) r@“@%?l@@@@“‘%‘%\ﬁ ad3v 6al koxyd _ al koxy, am no,
C _6al kyl(?m no, bi s(O 6al kyl ) am no, ani noG _6al kyl ,
2(Cl 6al kyfl) ani noG _ al kyl ,
R s4§ <yl ) am noGCi _6al kyI cyanoC _6al kyl ,
' 6ay| sul fonyl, C _ 6al kyI sul f onyl am no,
i\ 6alkyl sul f onyl (O’ _6al kyl )am no, sul fanoyl,
| _6al kyl sul famoyl, bi s(G _6al kyl ) sul fanoyl,
C _6al kanoyl ani no, Ci _6al kanoyl (G _6al kyl )am no,
Wh@@rlbarmyl C _ 6al kyl car banmoyl and
bi s anoyl; and L is a |eaving group, and
||)ﬁrea r%ngr%Rﬁpound of Formula 2 with a
6- subsstmmmIe”q(m TR’ eguiorat®it to give a conpound of
Formula 1. According to a further aspect of the present
i nvBnisiom allkdeours provi ded a process of the

Prezgﬁsﬁgg l@;(ﬁlég%%ﬁa %ggpe?ﬁ' Eg i0f ?60815(!% @[«, lall%@gp (E)éégé&% Jedlkyl
grooR3;

R’ is C4 alkyl group:;
R® is hydrogen or C14 alkyl group; and
R’ is C\4 alkyl group
with an amino methylene derivative to give a compound of Formula 2a
O
RS _ ITI/R""
R’ R
wherein

R' is hydrogen or OR?;
R’ is CH,OR", CO,R’ or CONR’R’;
R’ is C,4 alkyl group;
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Ris CHZOR, CN, CO2R or CONR 6R7" ; . R3is G 4

al kyl group; R4 is a -COR 8 group wherein R8 is a
weewonsimey C3_6al kyl or tertiary C4_6al kyl gr oR@I/GB2009850695

C _4 alkyl group; R6 is hydrogen or C _4 al kyl group;

and R7 is G _4 alkyl group with an am no net hyl ene

derivative to give a conpou of Formula 2a Rl is

hydrogen or OR3; R2 is CH2 , CO2R5 or CONR 6R7; R3

is G _4 alkyl group;R4 is a -COR 8 group wherein R8 is

a sBéondatQRTgroppMbeteinR® s scandarOl s Gkl tagtioy Ryl

is G _4 alkyl group; R6 is hydrogen or C _4 al kyl
8YPoup; R7 is G _4 alkyl group; and Ra, Rb are each

i ndepandetiky rogen or a group selected fromd

_6al kyl , a carbocyclyl, a carbocyclyl G _ 6al kyl, a

6

het Br sdydragenan€ 1 hekkgt @oyel yl G 6al kyl group which

groyp.i,s optionall ubstituted by one or nore
subgtptdéﬁ@QG@gﬂgéggélected from hal o, cyano, nitro,

hy dRORP, ar@¥h ifkdepbaddiytl hyBogbabkogoup Bakatl fioal ylalkyl, a
hal oC _6al koxy, hydroxyC _ 6al kyl, hydroxyCG _ 6al koxy, .
carppeyghil icoseyiacy Cla i ieplkyl. eiheBaoarely end hgamorpstylCragtkgroup which

T i
cydnal kiytb, hyelyang6ko, Gabkyl, CCilkéal, hyloSukdlylyhaloC, salkoxy,
h@gﬁ@{éﬁ%ﬁ %@%@&f@%ﬂ $ a8y CoeitlifanfpyqelkoxyCialkoxy, amino,
G B Ry L R
sallgayapanelyl salk@l, cgandlylsallyb Smeatkylar thnlyl, £{1 Gilkylsulfonylamino, C;.
al QAN 8T DA hin sulfamoyl, €, calkylsulfamoyl, bis(Cy calkyl)sulfamoyl, C;.
salkanoylamino, C; galkanoyl(C,_salkyl)amino, carbamoyl, C;_salkylcarbamoyl and bis(C,.
galkyl)carbamoyl, or
R* and R together with the nitrogen atom to which they are attached form a 4- to 10-
membered heterocyclic ring wherein 1, 2 or 3 ring carbon atoms is optionally replaced
with N, O or S and which ring is optionally substituted by one or more substituent groups
selected from halo, cyano, nitro, hydroxy, oxo, Cisalkyl, Cisalkoxy, haloC,alkyl,
haloC, salkoxy, hydroxyC,salkyl, hydroxyC, ¢alkoxy, C;salkoxyC,salkyl, CisalkoxyC;.
salkoxy, amino, C;.salkylamino, bis(C,.salkyl)amino, aminoC; salkyl, (C;.salkyl)aminoC;.
salkyl, bis(C,galkyl)aminoC, salkyl, cyanoC,_salkyl, C,salkylsulfonyl, C,.
salkylsulfonylamino, C;_salkylsulfonyl(C,.salkyl)amino, sulfamoyl, C,.salkylsulfamoyl,
bis(C,galkyl)sulfamoyl, C;_salkanoylamino, C;salkanoyl(C;salkyl)amino, carbamoyl, C;.
galkylcarbamoyl and bis(C;.salkyl)carbamoyl,
and
i1) reacting a compound of Formula 2a with 6-aminouracil to give a compound of Formula
1.

Compounds of Formula 2a may be reacted with certain halogenating agents or

enolate trapping reagents to give a compound of Formula 2b
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Ra and Rb together with the nitrogen atomto which
they are attached forma 4- to 10- nenbered

whedoensssytlic ring wherein 1, 2 or 3 ring car be@I/aBoI¥8/050695

is optionally replaced with N, O or S and which ring
is optionally substituted by one or nore substituent
groups selected from hal o, gl)gano, nitro, hydroxy, oxo,
C _6al kyl, C _6al koxy, hal oG _6al kyl, hal oC _6al koxy,
hydroxyC _6al kyl , hydroxyCi _6al koxy,

C _6al koxyG _6al kylz G _6al koxyG _ al koxy, am no,

G _6al kyl G _6al k}/E)aam' no, am noC _6al kyl ,
(G _6al ky ~ kYW bi s(C _6al kyl ) am noG _
6al kyl , cyanp 6al kyl , dlbﬁa})\kyl sul fonyl, C1-

6al kyl sul_fior , R

C _6al kyl'sul fonyl (G _6al kyl ) am no, sul fanoyl,

c _G%I ke}/nl sul famoyl, bis(G _6al kyl) sul fanoyl ,

c _gaFrkanoyI am no, C _6al kanoyl (C _6al kyl ) am no,

car bamoyF,is Rilogal deYdS@RBawhyk RingperfluoroC_qalkyl, and

bi s(C _6al kyl )carbanoyl, and ii) reacting a conpound
of For nuPals2£opptcHon-sifh AvtFaci | to give a conpound of

Forﬁyérﬁp%sa P@Sﬁ%ﬁu i %nﬁ%élﬁ&ea%l@{)ﬁ@é{s&?cﬁﬁﬁ&éed W th

certain ents or enol ate trapping

r eagemhples of giokee aagpongagond ioéludotriflilocorétMresdphonsd] icsloride.
hal ogen or O RO, where RO is perfluoroC 4al kyl, a

A i R achording fop furdigr pepagt qbeee Sre%}wﬁ%%o%@ere ¥ biovidid a

proR&s QEENASrE i R SconolHA 6 PheRpher usoxychl ori de.

Exanpl es of enol ate trappi ng agents incl ude
trifluoromethanesul phonyl ©@hl oride. Thus, according to
a further aspect of the prgsent invention there is
provi ded a process preparati on of a conpound of
Formul a 1,conprisin react|/i ng a conpound of Formnul a
3 wher ei RR_ 'f . R2 is CH2OR4, CO2R5
or CONR 6R7;

1

R

comprising

1) reacting a compound of Formula 3

O

N

wherein

R' is hydrogen or OR?;

R? is CH,OR", CO,R’ or CONRR’;

R’ is Cy4 alkyl group;

R is a —COR® group wherein R® is a secondary Calkyl or tertiary Cqgalkyl

group,

R’ is C4 alkyl group:;
R® is hydrogen or C14 alkyl group; and
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Ris G _4 alkyl group; R4 is a -COR 8 group wherein R8

is a secondary C3 alkyl or tertiary C4_ al kyl group; R
WO 2000i15349A1 kyl group; R6 is hydrogen or C _4 aP&E{GB2009/050695

group; andR7 is C _4 alkyl group with an am no

nmet hyl ene derivative to give a conpound of Fornula 2a

wherein Rl is hydrogen or . R2 is CH20R4, CN, CO2R5

or CONR6R7; Ris G _4 alkyl group; R4 is a -COR 8

group wherein R8 is a secondary C3_6al kyl or tertiary

4 Baisl@ll4aj;k§dlgpqupR5 is G _4 alkyl group, R6 is

en o i S al kyl group;

Wil R iy R Bed N 4Th B Risnfyhy B it L9 ou

selected fromd _6abkyl, a carbocyclyl, a

carbocyc%*lCl 6a|ky|, a hetergcyclyl and

het er ocy ] ich group is optionally
substituted ly ore or nDre|subst|tuent groups sel ected
from hal o,, ‘aggf nitro, hR¥roxy, oxo, G _6al kyl,

Ci 6alkoi§, hatoCi _6al kyl, hal oG _6al koxy,

hydr oxyC _6al kyl, hydr oxyCl 6al koxy,

whetieing koxyCl 6a| kyI C _6al koxyC _6al koxy, am no,
c ﬁa d Ogss(o 6al kyl ) am no, ani noG _6al kyl ,
(G 6al am no 6al kyl , bis(G _

6a| Rf/[s)(aﬁh(DR)ACCI\B&]O(ZRI or CPRNRI®, 6al kyl |
gylkls nyl, Ci 6a|ky|su|fony|amno, a _
6a| Ig( P>6al kyl ) ami no, sul fanmoyl ,

G _RalkylcoRf i Whei%lﬁ' Rgl&eﬁ@cgﬂda}f gl %a@l@jmélr terffry Cyalkyl

6al kanoyl am no, kanoyl (C ) am no,
groupr banmoyl , Ci _6al kyI car barpyl and bi S(CI

6al ?ybg) a;a?%ﬂ:a( i Ra and Rb together with the

ni t ffolfe %Ri\lmchthey are attached forma 4- to

10- R® is hydrogen or C_4 alkyl group:;

R’ is Cy4 alkyl group; and
R?, R are each independently hydrogen or a group selected from C;_galkyl, a

carbocyclyl, a carbocyclylC galkyl, a heterocyclyl and heterocyclylC,.salkyl group which
group is optionally substituted by one or more substituent groups selected from halo,
cyano, nitro, hydroxy, oxo, C;salkyl, C,salkoxy, haloC; ¢alkyl, haloC; salkoxy,
hydroxyC,_salkyl, hydroxyC, salkoxy, C,.¢alkoxyC;_salkyl, C,salkoxyC, ¢alkoxy, amino,
C,ealkylamino, bis(C,galkyl)amino, aminoC,; ¢alkyl, (C,_galkyl)aminoC, salkyl, bis(C;.
galkyl)aminoC,.salkyl, cyanoC, salkyl, C;salkylsulfonyl, C;salkylsulfonylamino, C;.
galkylsulfonyl(C;_ealkyl)amino, sulfamoyl, C;salkylsulfamoyl, bis(C,.salkyl)sulfamoyl, C;.
salkanoylamino, C;_¢alkanoyl(Cjsalkyl)amino, carbamoyl, C; salkylcarbamoyl and bis(C;.
calkyl)carbamoyl, or
R* and R together with the nitrogen atom to which they are attached form a 4- to 10-
membered heterocyclic ring wherein 1, 2 or 3 ring carbon atoms is optionally replaced
with N, O or S and which ring is optionally substituted by one or more substituent groups
selected from halo, cyano, nitro, hydroxy, oxo, Cysalkyl, Cyalkoxy, haloC,_salkyl,
haloC, salkoxy, hydroxyC,salkyl, hydroxyC, ¢alkoxy, C;salkoxyC,salkyl, CisalkoxyC;.
salkoxy, amino, C;.salkylamino, bis(C,.salkyl)amino, aminoC; salkyl, (C;.salkyl)aminoC;.
salkyl, bis(Cj.salkyl)aminoC,salkyl, cyanoC, salkyl, Cisalkylsulfonyl, C;.
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menbered heterocyclic ring wherein 1, 2 or 3 ring

carbon atons is optionally replaced wwth N, Oor S and
waoRi0ehsIshhg i s optionally substituted by one oPCTGB2009/050695

substituent groups selected from halo, cyano, nitro,

hydr oxy, oxo, G _6al kyl, G _6al koxy, hal oG _6al kyl

hal oG _6al koxy, hydr oxyCl 6aj0kyl hydr oxyC _6al koxy,

C _6al koxyG _6al kyl, G 6alkoxy0 al koxy, am no,

C _6al kyl am no, bIS(CI _6al kyl )anmi no, ani noG _6al kyl ,
6all(3(l}sulﬁ)ay]amn)calﬁlmd@lsulﬁd)rlwqcl 6alkyl)arn1no sulfamoyl, C;. 6alkylsulfarnoyl

bls@1 %]gprpyﬁtaﬁq)%m&&%wy %1 (; %ﬁ@ﬁéﬁi ﬁh(ﬁl)armno carbamoyl, C,_

| | f anoyl
e ohl Py BEebEIUET TS sul T amoy !,

i) 0 _Battemogirapaund of Eprradh Ramathl o plogaktiyg dgent erosnolate trapping
alkyl ca noyl and
ag%fﬁk%fe%5?%@??“%#§§noy{Qﬁl|) reacting a conpound of
Formula 2a with a hal ogenating agent or enol ate
t rappi ng agent to glve a conmp@und of Formula 2b
wher ei n ) ‘RO, where RI is
perfl uoroG _ and A qs a,eounterion, such as PF6
and iii) reas a conpouRd o Formil a 2b Wi th
6- am noufaci| Yo give a conpound of Fornula 1.
Cbnp unds of Fornmula 1lmay find use in the preparation
ER%i nase inhibitors, for exanple the nTOR ki nase
' nh' bi t oy s dased &Qﬁs@gﬁ%&@ﬂ%@%@&&@ 4alk 1, and
WO2008/ 023161 Thus, according to a further aspect of
t he presénmaummeWnpmnmth@$EFds provi ded a process for
he preparation of a mIOR ki nase inhibitor of Formnula
conprising (i) preparing a conpound of Fornula 1 by
iii) QR iR a FBMBo@d $HFROrRURCASSES cd@sRUrBaLto give a compound of Formula
herei nbefore, (ii) reacting the conpound of Fornula
1. 1with a hal ogenating agent to give a compound of

For ﬁghlgounm%\%%hﬂula 1I rﬁaﬁa ﬁllpc? 1% Mhe preparation of mTOR kinase
inhibitors, for example the mTOR kinase inhibitors described in W02007/060404 and
WO02008/023161 .

Thus, according to a further aspect of the present invention there is provided a

process for the preparation of a mTOR kinase inhibitor of Formula 5

comprising
(1) preparing a compound of Formula 1 by one or more of the processes described

hereinbefore,



(iii) reacting the conpound of Fornmula 4 wth
nmet hyl nor pholine, (iv) and optionally renoving
WEe@vasIShhg groups to give an nTOR ki nase i nhi BCT/GB2@P/050695
Formula 5. In a further aspect of the present
invention there is provided a process for the
preparation of a nmlOR ki naseyi nhibitor of Formula 5
conprising (i) preparing a conpound of Formula 1lby one
or nore of the processes described hereinbefore, (ii)
r(@act irngrtink ¢hacomgeund obFotRoral vdthlambalbgeaatied apen@tdinga
agent to giv conpound of Formula 4wherein X is a
halogéﬁ?q%P?$9FE%Hgﬁ1 g the conpound of Fornmula 4 with
met hyl nor phol i ne, (iv) optxonally renoving protecting
groups to give an niTOR ki nase inhibitor of Fornula 5,
(v) and optionally isthatrRg,the conpound of fornula 5
as a salt. It will Qe apprecijated that certain of the
vari ous R%g substituents_i glthe conpounds of the
present inve mayNbe ilNtrodficed by standard
aromati ¢ subp tion reactions or generated by
convent i g fricti onal group nodifications either
prior to or imediately follow ng the processes
ment i onedhafkavk,is ahalogen,such are included in the
ggscess aspect of thgeinvention. For exanpl| e. conpounds

ForRtiag shegymnonng ghieinpgy 4 ivithgmethy bpephalBispounds
oI RH S 2088 AT SRR AT O s i o
nodi f ikkamulrs. Such reacti ons and nodi ficati ons

include, for e | e, ji.ntraduction of . ubsti tyent by
TR U B axiFes P EREPTC B Pb T IoGmio ERE s bhProP ey et e
pregﬁraﬁ@[bm EUIHR Rinadd ikMibabl OMFRmubsti tuents,
ydrolysis of esters, esterification, am dation and
oxi dation of s [tuents. The reagents and reaction
condi tions for|[ such procedures are well known in the
chem cal art. Rartilgul ar exanples of aromatic
substitution readtio i nclude the introduction of a
nitro group using concentrated nitric acid, the

comprising
(1) preparing a compound of Formula 1 by one or more of the processes described
hereinbefore,
(i)  reacting the compound of Formula 1 with a halogenating agent to give a

compound of Formula 4
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an acyl group using, for exanmple, an acyl halide and

Lewi s acid (such as alum niumtrichloride) under
wo-e008dsd59TCr af t s conditions; the introducti on oOPCEGB2009/050695

al kyl group using an al kyl halide and Lewi s acid (such

as alumniumtrichloride) under Friedel Crafts

condi tions; and the introducfy on of a hal ogen group.

Particul ar exanpl es of nodifications include the

reduction of a nitro group to an am no group by for

exanpl e, wharcal ¥ti$ ¢ hilggerogenati on with a ni cke

at al t t { th f
At oo es P gripaung A Rt S epe BT BT ky! ¢ hi o
t)al koptisrdifyl oy ? p%t&’thfg%r&@ﬁkyto i YANATORI 180k idfibitor of

ester to give an alcohol or acid; reduction of an
esterfﬁﬁﬂghﬁb an al cohol by for exanple usi ng met al
rlde as it hi.um baroh dr t hiu
i G PSR G T LB LA Rt b de; anc
r educiill Q@ a@f)rcaraﬂ:ldtthaﬂcertﬁrﬁ of itheevaarﬂuﬁhﬁg) Bstikignts @ the compounds
exanple first carrying out reduction of the nitrile to
of thg prq@prﬁén‘(@,trﬁ@ n}@értbgpntﬁ%ycp@@g stagqpsd agpgnatic substitution reactions or

gcr%kdé@?ﬁf Eéﬂv%hﬂﬂdﬂa[‘ A ghﬁ@ aréo cg{% WA ef¥er %}[rgrg @' otr‘;ﬁérﬁre(afately

to give an al reduct|
folbwdehthd @rarsbsey nroatiancdrpdi ¢, ded as suohhiramchddd imthe process aspect of

horohydride. It will appreci at ed t hat
th edrvetnﬂen OctaBIRie Wérmquaa%@tb ﬁb@fr@f ﬁﬁy%@ﬂed into urther
@ﬁ&m BF F&‘Hﬁﬁé 5 %g ls@nlRdRFRhARL suﬁﬁ}fué&ﬂ%hétio\ﬁ@ o bPUBS chflonal

e conpounds. e I nstances whereprotection is
funoteed genuy noedifiegionaliueh agadtiens atndbh@hﬁmtioosi sictwle, for example,

int ﬁé}g)%:olfglﬁgﬁstﬁo kn gg\?r?e:qgs t&fl: et T%E}é s étrt&grglta ?caﬁta org Treduction of
subG&ehd AR atd i 6F stbancaits hpadeisiscsT c@tfci%r cdtérifitibAt dnfiBation and
see T.W Geen, Protective Goups in Organic

oxrg‘,g:tmmgspbstrtuq;mq Tiag reagerin gn@mqgtromgglﬂ)trons'ﬁmsucln procedures are
wef| SRFLEI e g ARS8y BB QIR o Facrions

incREIFEhOtrb et dE b inARS giFRp Lkiag edndeﬁtr@tbm nithc s@dttab hrﬁroduction of
protecting group for an am no or al kylam no group is,

an aQyl SESURIHSING; fox X ample. 4t asphalidsrand L4 asidipugh pepgpniim
trrcg[o%l@? SHRD Fﬁé%&@&fﬂ naﬁ oftb; ktﬁﬁ HeRuRa lof%h%}’i&l g;o(?llb using an

exanpl e a net oxycar ony oxycar
alkyy/eddlidb utmb kywardcojwhclga"scahmmann aighllorideh om}ﬁr &riodeiydrafts

f Oup, [‘ ex@:&ﬁl i beﬁéélgﬁox %?él%gg%r}l&lor c?agt}p crsoglfJ modifications

1ncﬁ)91@ %ct r'c@fﬂcstroanff atrfio SR }5@0 RE S8Rl dDEh By %Q§arﬁﬁ1@e§a§zﬁ§rﬂrc y
vary wth the choice of protecting group. Thus,

hydmmtren wath agugicl gatalyst @ Uichtnast a/mthatdnandgd presence of hydrochloric
acr? t%é{?cﬁ%ﬁbon}gﬁggﬁ oF ﬁk}glr‘rhr to gﬁqgl)éulf %yf)ourp almyulPonyf %ngro?ysrs of an
ester to give an alcohol or acid; reduction of an ester to give an alcohol by for example
using metal hydrides such as lithium borohydride, lithtum aluminium hydride or
diisobutylaluminium hydride; and reduction of a nitrile to give an alcohol by for example
first carrying out reduction of the nitrile to an imine using metal hydrides, such as
diisobutylaluminium hydride, followed by hydrolysis of the imine to give an aldehyde and
reduction of the aldehyde using metal hydrides, such as sodium borohydride.

It will also be appreciated that in some of the reactions mentioned herein it may be

necessary/desirable to protect any sensitive groups in the compounds. The instances where
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hydrolysis with a suitable base such as an al kal

nmet al hydroxide, for exanple lithiumor sodium
whyweosdsee. Alternatively an acyl group such aBCEGB2009/050695

- but oxycar bonyl group may be renoved, for exanple, by

treatment with a suitable acid as hydrochloric,

sul furic or phosphoric acidur trifluoroacetic acid

and an aryl met hoxycar bonyl group such as a

benzyl oxycar bonyl group may be renoved, for exanple,
proletiby dr megessartyi avrlcsivabic ;aldcsalitalbly sictlsds Iforazrotection are known to those

ki) 3R] CBERLIA et I BU B 4RSS ™ ReETf v g Handard
pra@ﬁéeeg?’&qllhéfﬁtlﬁﬁ @&eeP W r@re@ﬁ %@te@t‘i’x‘e @ro\%ﬁé Hﬂ)bgaﬁf@ S%tl&ﬁ@ Uphn
or exa ht an gr oup

Wllr@@fnmd eS@n:byl 93?)@ Thne il reogtetds awhaile @Wt@msn@l asrammn@,mrhﬂw or

hy(g’o aé/% ({]etsf@aqqg yo gpI‘O eg{e t‘he o uvﬁ/l 1}1 ﬁyrgg )E( élzeld ac‘tans rnentfoned herein.

ex amiu&abla Praa&dting @i @pdfor ﬁ@ amﬁmajmlu@laaﬂmalgk@@qyl fogéxuiple, an

such as pivaloyl. The deprotection conditions for the

2CYABEME- [9F ST EERle g 2ty erown fuchat aechdr #n Ykeraiopragnylrereie for

oL 5l 0508 e RSO SHOTR) By

aryhﬁﬁhme}d:ar‘tfoﬁyl @&qubleexampldwmplloygdasbmt for an awytl atolup, for
58 such n al kali netal oxj de, for  exanple
exanm i beFosh 156 %maam eRdeons %rt ? ABRVCUEPtgCtifg groups necessarily

Var?rvyihf'iﬁg RMbicdb te%Hﬁle%ﬁ arRNAY bx AU P %%up such as an

enoved, for exanpl e, hydr ogenat i on' ove cat al yst
alkgnmyh onslkpetdarinyhgronp oaatbamyl gﬂ&ospmlaa bk eerm\cﬂdefot éxagnple, by

nyoBRR v .G GPGIRY b S8 PR ARG, g inium o

soddir WRdMRideh AlBM atdeely BARMA GrodpQiuck é@%rﬁbut@hdﬁ%?i %/r U may be

W th a base such as® sodi um hydroxi de, for exa
remoefledr feuexample, &Yﬁré\ﬂﬁh@ﬁ magh paiteblemeslds htydfOCbboalﬁpswé urig ybr

phosBﬁ Tic acuﬁ ot Ifﬁloraoacg a%cid ano anga)%? tlgfoxlycalr%orcanﬁlg'lrocu‘,gasglcﬁi as ?

UOI‘ 0 ace

ber@&ﬁbtpcawhd)@m gfoRiy rhe, lﬁﬁeﬂ'éﬁi()@dd fﬁloéxaﬁ?p@dmbl @ydfgenation over a catalyst
hydr ogenati on over a catalyst such as

suchzp PARivOR- @A Po AT DITHeAtEEBt with p AgWir asithtor gugmple boron
msg %ﬁﬁ&%qcéﬁtef s l%ﬂl\é%ﬂ'eﬁﬁ{lv fn%geﬁcggg gloﬁstfﬁ%é‘%ﬂg;nfyiaé@ﬁb Bbup is,

onventional techniques we
foraxémplena phthaloy heouewhatimente retioecd byrpoatneinodvitkran aiklymine,
f.or use in

be i ated as a salt t
forﬁﬁ%ﬁﬂﬁlﬁ eiiels RO PING Y Wi {13"%%21%ar maceut i cal |y
accaniualbi8 protecting group for a hydroxy group is, for example, an acyl group, for

example an alkanoyl group such as pivaloyl. The deprotection conditions for the above
protecting groups will necessarily vary with the choice of protecting group. Thus, for
example, an acyl group such as an alkanoyl or an aroyl group may be removed, for
example, by hydrolysis with a suitable base such as an alkali metal hydroxide, for example
lithium or sodium hydroxide. Alternatively an arylmethyl group such as a benzyl group
may be removed, for example, by hydrogenation over a catalyst such as
palladium-on-carbon.

A suitable protecting group for a carboxy group is, for example, an esterifying
group, for example a methyl or an ethyl group which may be removed, for example, by

hydrolysis with a base such as sodium hydroxide, or for example a fert-butyl group which
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salts, but other salts may be useful in the production
of the conpound of Fornmula 5 and their
web@enssseut i cal |y acceptabl e salts. Phar maceut PCEIGBY009/050695
acceptable salts of the invention may, for exanple,
include acid addition salts of conpound of Fornula 5,
as herein defined, wherein tyy¢ conpound of Formula 5
is sufficiently basic to formsuch salts, and base
salts of conmpound of Forrmula 5, as herein defined,
maybe renovadhfor cammpplanity oatontrmitaarbadid, fsué#airrtp'l@m bI;ganic acid such

os BB EGF Tl tee e Fatp SER ANaR rapRed. or cxample,
by ﬁerB@@Haﬁon byér06: Eﬂfslﬂ lswhaés%allﬁﬁﬁhﬁt&}-c&béﬂ ate, tartrate
n

or fumarate salt one enbodi nent the conpound of
For ¢ progeciisg gwipa ey bagcmovid ahlany phraeaienDitaget indhesyathesis

fumarate s n_an di,nent .t he conmpound of
wipd PR Ea e nab POt A8 PIREHERIAY “Vany of che

I nt B aRaihat &abstEmche dle%h@)bﬁncabﬁFdlﬁMﬂd 5 afg behigs@cdiiEa salt.
provided as a further feature of the invention, In
t hi Salspfee iyd is Ahpmincewicabediaposetions prll b@@hefma@wtwally acceptable
t
sl e L L LTS 03 0, B AR AN s an
thetrphbrmacl tpxradip)ab epaable SaﬂleCPharmaf:ﬁmca]lhﬁaa:bptab@l’a;hlts:dnﬁ:tha invention
si on d i sopro

may coRpeens g g BT M e e Q%PPR@M& gPofgsin defined,
Wh@ﬂéﬁﬂh@%o fg&éﬁd’ (Q‘-Fto‘{lln laagﬁ sﬁﬂﬁ?énftlkl%aglg’ ko foh sgﬁﬁwﬁegld base salts

chal n version onl term "secondary Cp_q
of ¢amghiopiad ©6 Fomarie ﬁefdi—ltckmn defanddy Whgreouths compelmi Qﬂf@rrnula Sis
pha carbon atom for exanple

h t th
Sufgglge%hl n?‘ﬁl %@%ﬁ“ﬁglsgt. The prefix Cp_q in Cp_qal kyl

andpéhreimBodidi®nt (N8 dind BE Farnl1 € 51iHfs6ARI %Y alphdphates
the range of carbon atons that are present in the

sulpfrases fry dfogensaehatsh élatate Aparatfy Itartrmlqnma@eaﬁakyl
h | kyl
(aﬁfnl %Ibe)pérl’% g%? e%{ r‘%h q(%}fi f’ﬁ_ I5(1§) 158B¥661 % (P pBBsop%Xée D-

tartr&@ bt fusharaodalt.er t - butyi) The term Cp_gal koxy
cogg{lses -O-Cp aIkyI groups, The term Cp_qal k

upgher ﬁ@@@)hafrevayt cgpappund qiformutay idsdatehes ¢ &é%arate salt.
f URfAy of HeAhRrmiATP I AL RS are novel and these are provided as a

further feature of the invention.

In this specification the generic term “C, qalkyl” includes both straight-chain and
branched-chain alkyl groups. However references to individual alkyl groups such as
“propyl” are specific for the straight chain version only (i.e. n-propyl and isopropyl) and
references to individual branched-chain alkyl groups such as “tert-butyl” are specific for
the branched chain version only.

The term “secondary C, qalkyl” indicates branched-chain alkyl groups, where the
branching is at the alpha carbon atom, for example “secondary Cssalkyl” .

The prefix Cpq in Cp qalkyl and other terms (where p and q are integers) indicates
the range of carbon atoms that are present in the group, for example C;_salkyl includes
Cialkyl (methyl), Cralkyl (ethyl), Csalkyl (propyl as n-propyl and isopropyl) and Csalkyl
(n-butyl, sec-butyl, isobutyl and fert-butyl).

The term Cp_qalkoxy comprises —O-C, qalkyl groups.
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"Carbocyclyl" is a saturated, unsaturated or partially
saturated nonocyclic, bicyclic or tricyclic ring

waymvasseontaining from3 to 14 ring atons, WRCEGB2@9/050695
ring CH group may be replaced with a C=0 group.

"Car bocyclyl" includes "aryl", "Cp_gcycloal kyl" and
"Cp_ qCycl oal kenyl ™. "aryl" 4& an aromati c nonocycli c,
bi cyclic or tricyclic carbcyclyl ring system

"Cp_gcycl oal kenyl" is an unsaturated or partially

sat Ehateemi Gmnkkawl iccmptiisezsyé](()italbyl groupsycl i c

car r| n% n| ngl a ?f’ east 1 C=C bond
and ﬂ@sy r&’r &Mf%ced with a C=O

gr OU'@arbo@élﬂ’@iéCJ Qetlrkadd, udsﬁuﬁt%r%faﬁta@@ sHﬁP&é‘d’ﬁbhé‘oychc bicyclic
bicyclic or tricyclic carbocyclyl ring system and

or melm mngasystengc@mmgg@@@ friey 1 peing etomscelergint drigg CHEOgroup may
lcp sat.ura nsat ur af e | S

be SRR il G G Gl PP MBS Tt G BleiP T apa o
qcybloa&eﬁylstem containing from3 to 14 ri ng at ons of

which 1, 2, 3 or. 4 ring atons are chosen from

ni t r%@le ri$ 2% opaFic gronggygienbicyicct tigxele rarpordylatpuntem.

or

ot 1T B3R bRy kBl d B8Rl bieyclic or
trlogblwarhmyclyé ring pysaae dom'aimingaat C=Q yCeUhond kHed @«ﬂlereyrch yihg CH,

i ncl u " het er oar cloheteroalkyl" and

SIOUR y14Y, éF %W%?H*O gr%%/er oaryl" is an aromatic
m)n@él}’ &&lﬁalk?l"’qy & Edtﬁra%rd Iﬁ&io(é akd Bic ?@ltlce&ocﬁ)é%liél oarbocycl§l ring
particularly’ having Ing a h 1, 2,

sys&nm anddwhému aaltnng@Hagmwhm,}ebﬁ feplepecdivith e§et) goubf ur or

n wher.e,.a r| ni trogen or sulf. )

o SR EIF B bt e 120 o2t SRl enspogyetic
blcgéﬁé dratibyclid dndlsg$teM ORABEYE b 3 1l LY EAd KoM of ﬁvhﬁ:l/lcl' DC3 or 4

eterocyclyl ring system particularly having to 10

ring aﬁ@glsaitr@dpsemfromﬂltmgep,, s@fur@r oKypny Wh@hatn@rmambeecarbon or
nltrgggﬁc’ it efd a%glwrhege%n? qEh % nﬁ’t%l (rﬁar %)ul \)/(a\}f]er giaﬁvg% Ii]dlgeldna%dnqyerem a

on or

ring) CHzcgg@rp 1y s@fefpwrcecabvﬁxma@w kgmu@x I“Blefe@sbyaa’ Mi@ﬁﬁ&d Theleroaryl”,
ring g@g{) may be replaced with a C=O group.

Cycwéﬁ&?@fy igyrlohgtgroglkeaylir at ed nonocyclic, bicyclic

o LEAEHIS O GAARIE L RIED B3l Bl grlty
partitdasy Aswng hos éhring atoms, of which 1, 2, 3 or 4 ring atoms are chosen from
nitrogen, sulfur or oxygen where a ring nitrogen or sulfur may be oxidised.

“Cycloheteroalkenyl” is an unsaturated or partially saturated monocyclic, bicyclic
or tricyclic heterocyclyl ring system, particularly having 5 to 10 ring atoms, of which 1, 2,
3 or 4 ring atoms are chosen from nitrogen, sulfur or oxygen, which ring may be carbon or
nitrogen linked and wherein a ring nitrogen or sulfur atom may be oxidised and wherein a
ring CH, group may be replaced with a C=0 group.

“Cycloheteroalkyl” is a saturated monocyclic, bicyclic or tricyclic heterocyclic ring
system, particularly having 5 to 10 ring atoms, of which 1, 2, 3 or 4 ring atoms are chosen
from nitrogen, sulfur or oxygen, which ring may be carbon or nitrogen linked and wherein

a ring nitrogen or sulfur atom may be oxidised and wherein a ring CH, group may be

replaced with a C=0 group.
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fromnitrogen, sulfur or oxygen, which ring may be

carbon or nitrogen |inked and wherein a ring nitrogen
w@er0o0ga5¥seT at om nay be oxi di sed and wherei n a PCHGBERMY050695

group may be replaced with a C=0O group. This

speci fication may nmake use of conposite terns to

descri be groups conprising e than one

functionality. Unless otherw se described herein, such

ternms are to be interpreted as is understood in the

ar t Thfimpeeiﬁamqtﬂnem@)aniab@ v ofl cGmposiad tkyrhs aleperiteeso@s comprising

rnoqe %( RE} uglg%%a:ll b @%ss@‘; boc%ﬁ%@he?%&%% gll %i‘nclzs are to be

lnt&ﬁfe%d%xghﬂdemmnhh@é@ Pordadakipld @a%d&gc@malk%&rﬁms@@c
substituted 3@&?lk yl groups whi Ch

qallgsﬁ webssituted by eafrbmy PO 1€yialk}é carnpjpseq ﬂphymylgﬂﬂb&wuted by
t hat 1
hetgro?}/clxlaﬁ Flsé(lf qg]%ygam%m cgﬁl[g)rlrsrg ra%tun? S ns?yuk%eotsb%y ﬁg ﬁeflk?l groups

whithhedy geiekite bedifere@@nt ai ni ng hal o such as
hal o gal koxy may contain 1 or nore hal o substituents

andHg +q%llsylaf» ppaalkyl ggpupthgbis subsiigaed byider gror¢halp sulptituents
o pRLthy | 2, SO i3, ity BURRL B

suchras &al@@{lajkqx}&nh);s torttaie it mdse haloanbytitednieandgendrulaly 1, 2 or 3

terns cont ai ni ng hydroxy such as hydroxyC p_qgal koxy
halgSybstigiii n 1 or more and particularly 1, 2 or 3

hyd b S
O A R Py ARt 18 o o

subSptugats ok parsigtistly budn? sr athgldtpay tsubsuh&ntsy Simil@rlyeth8r generic
ubsti tuent s ot her neric terns
e RO e A by S G Btk sy et Gars e
parfiBYlafP Mt BbM3 by @bxyRiRtifRntsgal koxy substituents and
particularly 1, 2 or 3 Cp_qgal koxy substituents. \Were

opt CorbkoxyGhsalkylienCs qaalkjel aEpurstdAt i sebstitutad by 1 2r mofg Gmalkoxy

subséL eztls taﬁae rl‘lucu ! rl{r ; 19 %Cp el 2 o bgrt" u?rﬁc §1?1h Parly other generic

terﬁ@ﬁd)lﬁalhir%mﬂ qalklouyi elﬁchadslcpslwlksiy@ptgemmy baiy mgnt@ﬁlols@frmﬁlrecﬂp
one of the specified ?roups i.e. all substituents

aalkay ybitheendsihel rertiqublyshiBsarid GeAtoxpsrgticRBsen from

t WOV\Q{er Fonglf su'b?@ué&ﬁ? Qllefclhg&n%cﬁﬂ F)§ of 2&-fy tnbe% Rr 3” or from “1,

substlt nts not being the sane. Conpounds of’ the
2, horesenrbupsarenbstuenixaiv & thdenndanedd Wiat thid definatiich @tludes all

r
sub%gtqlgrliltts %eing chosen from one of the specified groups i.e. all substituents being the
same or the substituents being chosen from two or more of the specified groups i.e. the
substituents not being the same.
Compounds of the present invention have been named with the aid of computer

software (ACD/Name version 9.0).

Suitable values for any R group or any part or substituent for such groups include:

for Csalkyl: methyl, ethyl, propyl, butyl, 2-methylpropyl and tert-butyl;

for Csalkyl: Cialkyl, pentyl, 2,2-dimethylpropyl, 3-methylbutyl and
hexyl;

for Cs¢cycloalkyl: cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl;

for Cs.ecycloalkylC;4alkyl:  cyclopropylmethyl, cyclopropylethyl, cyclobutylmethyl,
cyclopentylmethyl and cyclohexylmethyl;
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software (ACD/ Nanme version 9.0). Suitable values for

any R group or any part or substituent for such groups
WO p@busks97 for C _4al kyl : nethyl, ethyl, propyl PCHGB109/050695

2-met hyl propyl and tert-butyl; for G _6al kyl :

G _4al kyl, pentyl, 2,2-dinethyl propyl, 3-nethyl butyl

and hexyl; for C3_6cyc|o&lqdj cycl opr opyl

cycl obutyl, cyclopentyl and cycl ohexyl; for

C3_6Cycl oal kyl G _4al kyl : cycl opropyl net hyl ,
ﬁn@yﬂlopropylethyl pbmhbbmtwﬁmﬂbhyl, cycl opent yl net hyl

an hexylneth r.aryl: ph napht hyl ; )
RorABHCEATIG —anl kyl - PG B ROY m B HE Ky
for%@ﬂ)og pht hyl et hyl ; aIfyPrcygléﬁ&&ﬁyﬂ éﬁd Cgagﬁydloalﬁ)yld ohexenyl

6cycl oal kyl : “"fof | uoro,” chloro, brono
fordalp: i odo; for haloﬂl:}*w0 ﬂﬂw®sbwmm)QNMOd¢ne br omi ne and
Lodi ne; for G _4al thox ethox r opoxy and
e R R I T S
for G, ghIRytr opoxy an dmléﬁhb)(i' Ct?tbloxyt pﬂ‘op@(yﬁtﬁi ﬂsap}@yd)xy acetyl,
propanoyl and 2-net hyl propanoyl; for heteroaryl:
for SysplB9RY: i ni dazol yCi ¥ aePsiylpxy.di-ethuipyapoxy and hexyloxy;

r yl, thien p azol yl,
orBATMIY L 1 azol e bRl anP BRI opare 20l
ﬁnm&mnﬂaﬁtnyl pyrazpﬁyhd1nﬁ&nbbm¢pmﬁﬂm@fuﬁmanJW@mbémyb

furanyl and benzot het e
pyrrol yl methyl, py ;an@frﬁ& PYI3A0, ﬂ%ﬁ@wgﬁyl triazolyl,

i m dazol ylethyl, p ’ a
fur anyl et hyl | furg%%légh yik(fﬁ%%l | eﬁrl]rg §rrle %}ﬁidﬁ&ﬁl&h%krrazmyl indolyl,

t hi enyl et hyl , yriUy&nﬁthwmxhbympﬂymBﬂhydbenﬂnhwnyl
BT A AR,
i m dazol yl propyl, irfﬁ'dgﬂﬁﬂkﬁhklp WidtzolydHEREI hambelyRRWA,
1,3, 4- trlazolylpropyl and
furanylmethyl, furanylethyl, thienylmethyl, thienylethyl,
pyridylmethyl, pyridylethyl, pyrazinylmethyl,
pyrazinylethyl, pyrimidinylmethyl, pyrimidinylethyl,
pyrimidinylpropyl, pyrimidinylbutyl, imidazolylpropyl,
imidazolylbutyl, quinolinylpropyl, 1,3,4-triazolylpropyl and
oxazolylmethyl;
for heterocyclyl: heteroaryl, pyrrolidinyl, isoquinolinyl, quinoxalinyl,
benzothiazolyl, benzoxazolyl, piperidinyl, piperazinyl,
azetidinyl, morpholinyl, tetrahydroisoquinolinyl,
tetrahydroquinolinyl, indolinyl, dihydro-2H-pyranyl and
tetrahydrofuranyl.

It should be noted that examples given for terms used in the description are not
limiting.

Particular values of R', R%, R, R*, R°, R®, R7, R®, R?, R®, R%, RY, L and X are as
follows. Such values may be used where appropriate, in connect with any aspect of the
invention, or part thereof, and with any of the definitions, claims or embodiments defined
herein.

Rl
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oxazol yl methyl; for heterocyclyl: heteroaryl,
pyrrolidinyl, isoquinolinyl, quinoxalinyl,

whew20s3shazol yl, benzoxazol yl, piperidinyl, PCT/GB2009/050695

pi perazinyl, azetidinyl, norpholinyl,

t et rahydr oi soqui nol i nyl, tetrahydroquinolinyl,

i ndolinyl, dihydro-2 -pyranylg and tetrahydrofuranyl .

It should be noted that exanﬁﬁes given for terms used
in the description are not limting. Particular values
of RloneRBpedRAf thRdpvaREipn R s IRTroged,orRecthyRb, Rc, Rd, L
and_X are as follows. Such values nay be used where
appBepriate, in connect with any aspect of the

| NVAN§AORpe®@bf BRNihvdnfish REfs @b dticany, -eiN, tde,CH; or
definitions, clainms or enbodi nents defined hereln.

-CEANHCEhe aspect of the invention Rl is hydrogen or

nethyl. E! I n one aspect of the invention R2 is -CH
2 CH3) 3, -CN, -CO2CH3 or -CO2NHCH3 R In one aspect

of Ihénd Rp&bf R ilk/dnSioMBE yhetR4l | N one aspect of the
invention R4 is -COR 8 wherein R8 is C _6 tertiary

al kRL. In one aspect of the invention R4 is -COC(CH
23 ot ( : ‘
Ci) _Hla(ﬁ%:ﬁls?ecg ﬁg%hslsiﬂxge?ﬁlgﬁ R4§ —E‘Cd)ﬁv%ﬂ&ieﬂpRé R ¢ tertlaryoaflkyl.

enzyl group. I'n one aspect
t helr enceaspeavnf R insentivh Ry lis —FOC(CHNe aspect of the
invggtion R6 i s hydrogen or Cl1-4al kyl.

In one aspect of the invention R’ is Cy4alkyl, phenyl or benzyl group.
In one aspect of the invention R’ is methyl.

R6

In one aspect of the invention R® is hydrogen or C,_salkyl.
In one aspect of the invention R® is hydrogen or methyl.
In one aspect of the invention R® is hydrogen.

R7

In one aspect of the invention R’ is Cqalkyl.
In one aspect of the invention R’ is methyl.

R8

In one aspect of the invention R® is Cy tertiary alkyl.

In one aspect of the invention R%is -C(CHa)s.

R’

In one aspect of the invention R’ is -CF;.

Ra

In one aspect of the invention R* is hydrogen or Cy_salkyl.
In another aspect of the invention R® is hydrogen or methyl.
In another aspect of the invention R* is methyl.

R

In one aspect of the invention R’ is hydrogen or Cy_salkyl.
In another aspect of the invention R’ is hydrogen or methyl.

In another aspect of the invention R” is methyl.
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In one aspect of the invention R6 is hydrogen or

met hyl . I n one aspect of the invention R6 is hydrogen.
W@RI00bN5352 aspect of the invention R7 is G _4aPRyGB2008/050695

one aspect of the invention R7 is nethyl. In one

aspect of the invention R8 is Ctertiary alkyl. In one

aspect of the invention R8 isg -C(CH3)3. E! In one

aspect of the invention RO i's -CF3. R In one aspect of

the invention Ra is hydrogen or C _4al kyl. In another

aspBEt of the invention Ra is hydrogen or nethyl. In
anot her aspect..of. th vent is methyl. In one
asp%b?neoﬁ‘sp%ﬁgﬂﬁ\}% %8’ﬁ Lec{}ﬁ?ga tB%en or Ci-4al kyl .

I n pAot her aspect of the invent| on Rb is hydrogen or
metRyl. 1n another aspect of the invention Rb is

met hy¢n098p¢0m obthe insgpeion Rofis selestadrivant i on Re i s

sel get egébrom In one aspect of the invention Rd is

sel rom Ra and Rb In one aspect of the invention

onl 1h eeaspéct BathRnahvdRbioh snlyyie@g@®Nand R® RNGfgenaspect
of the i nvention Ra is hydrogen and Rb is Ci _4al kyl.
@m@w a%ﬁb%ﬁth@fm@h@q Rvis Ay dregerend B lﬁﬁjm@}b@n and
n Ra
N S e
[ nvhnztnod{erR@ean@f tl%bmvsnmmt]hayalndﬁns @nmlh;dr aspect of

thelnventlon nd Rb.to he atonms to
i By et o Pan e o] 1ot

In another aspect of the invention R* and R together with the atoms to which they

are attached form a ring.

L

In one aspect of the invention L is NR*R".

In one aspect of the invention L is NMe,.

X

In one aspect of the invention X is chlorine or bromine.

In another aspect of the invention X is chlorine.

Z

In one aspect of the invention Z is chlorine or -OSO,CFs3.

In another aspect of the invention Z is chlorine.

In another aspect of the invention Z is -OSO,CFs.

Thus, according to a further aspect of the present invention there is provided a

process for the preparation of a mTOR kinase inhibitor of Formula 5a

[O
Nj\
OH i X \)N\
N/ N/ N
Lo
MeO



L In one aspect of the invention L is NRaRb. In one
aspect of the invention L is NM . X In one aspect of
W@ b@iisssenti on X i s chlorine or brom ne. |n ane@heB2009/050695
aspect of the invention X is chlorine. Z In one aspect
of the invention Z is chlorine or -OSQ2CF3. | n anot her
aspect of the invention Z iguphlorine. I n anot her
aspect of the invention Z is -0SO CF3. Thus, according
to a further aspect of the present invention there is
, onmabivhated, eormpprocess for the preparation of a nlfOR
?inase i nhi bitor of Fo | a,5a, or salt thereof,
Brpr iRSRIGNE &)COBIPa X ?é@ggmgbﬁpound of Formula 1
wherein RL is OCH3; R3 is CH2OCOC(CHS) 3 or COR2CH3; by
one or nore of the prpgcesses descri bed hereinbefore,

]
(ii) reacting the Pe of Formula 1 with a
e

-

hal ogenati ng aflent to g a conpound of Formula 4

whelR&Nn s aNhalogen, §{ii) reacting the conpound of
For mul a fh i hyl Nor pHol i ne, and (iv) either when
R2 is Q CH3) 3 hydrolysing this ester protecting

when R2 is CO2CH3 reducing this ester group to give a
whefE@R ki nase i nhi bitor

5 R'is OCH3;
R? is CH,0COC(CH); or CO,CHz;
by one or more of the processes described hereinbefore,
(i)  reacting the compound of Formula 1 with a halogenating agent to give a

compound of Formula 4

10

wherein X is a halogen,
(i)  reacting the compound of Formula 4 with methylmorpholine, and
(iv)  either
when R? is CH,OCOC(CHj3); hydrolysing this ester protecting group to give a
15 mTOR kinase inhibitor of Formula 5a
or
when R” is CO,CHj reducing this ester group to give a mTOR kinase inhibitor
of Formula 5a, and
(V) optionally converting the compound of Formula 5a to a salt.
20 In one embodiment the processes described herein may be used to prepare a fumarate
salt of (5-{2,4-bis[(35)-3-methylmorpholin-4-yl]pyrido[2,3-d|pyrimidin-7-yl } -2-
methoxyphenyl)methanol.
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of Forrmula 5a, and (v) optionally converting the
conpound of Fornmula 5a to a salt. In one enbodi nent

W0 b@psseesses descri bed herein may be used t oP@EF/EBar0e/050695
a fumarate salt of (5-
{2, 4- bi s[ (35) - 3- et hyl nor phol i n-4-yl ] pyrido[ 2, 3-J] pyri
mdin-7-yl} -2- nethoxyphenyh)nethanol A particul ar
compound of formula 5a is
(5-{2, 4-bi s[ (3S) - 3-net hyl norpholin-4- yl]pyrido[2, 3-
i4 pyticutadcompount Jof femmﬂehia(iy iRyl DisiEd Hahrolethytherphclin-de

d,or sition, conprising the
y”%%ﬂ?@%g Hﬁﬂ‘ 2%@* @n ﬁﬁgf a8l 2 subj ect by
anYTﬁ@Mﬁ@'cﬁﬂfpoﬁﬁ'&%kﬁﬁn@c@mlﬁl 2bPbIiEeh cOMSIINEY the active
system cal ly/ "peripherally or at the site of desired
corgpaungdrmayi bﬁcadmdms@rmtp arfob) elci by aré'opomem@ntawute ef gdmm}stratlon
est il nsd er ol
whi RSB BBl LN aPaclied RARET Bl st oy imiced
to, 0l Gs.g by ihgdyebay thﬁba(D (1nt1(181bl§fe| Q&ﬂa@ﬂiehﬁﬁ[ ﬁmﬁnmi ®@ular, buccal,
e.g. an aerosol, e.g. through nputh or nose); rectal;
an%%ﬂlﬁamal) prkRGNaEY @i by orhatatigor ensuﬁ}ﬁtlpﬁ Jtlaeé@pyawmg, c.g. an
aerb&ﬁl g tﬂrg)ugll[' Hl%ﬂ{h%} ?@ réc i r\ﬁa% are ke%lr ARG nJectlon
I ntravenou Intraart eri lac, intra
1ncludi1rga§1bclnarhcous nhtradeapsiy imlramusmhaapsnakzatqusJ mtraa&mrllal nrafa,cardlac,
|ntratr cheal , subcuticul ar,

peritaqnea|
intia 963 niraeninaly ntragapsylar, asulaan@tr?ﬂ%&tals {reraRgitong),
1nt1'aﬂ9él§gf s@gcuﬂcﬂ%p Q{traaftf%ﬁla?xsﬁﬂﬂ]a@hn&d‘ Qﬁ&'hﬁ‘ﬁ@t@ﬂﬁtﬁ 8ﬂfn\ylant ofa

intranuscul arly. VWile 1t 1s possiDb for the’a
dq@@dbnuwﬂuﬁ@sb@nmdwvmﬂ$bem@dmammMHb'|t is preferable to
maceut i cal cp S|t|on

pre n I as .

Por Mitse! SRS T Ry deor pautd e sbirbst Siiisuitds
pre@&aﬂ@ﬁd ﬂ%ﬁ’en@ﬁ‘h‘é@ hh@GRENRIal ¥bhPosaith @Ig.,MBfndulation) comprising at

phar maceutical |y acceptable carriers, adjuvants

leaghonie prieye eomppundens dsfingd ahome.dogdshriveithsonosaraneri iphatmaceutically
accgp]tgglee cfal %etrsn %ﬁ ’uvatﬁ[ ,lrelx 3 {]etn S, fiﬁuen?s ??lrersnﬁtlf? rr's aslta%fl\f'\%rs

nd-opti’ona ot he

prebdrestapeUtibicants, plran&yrhaeﬁalg wal&nbsn t&ﬁfdw klatlbd)fmsthe art and
suitable for oral admnistration (e.g., by ingestion)
optipngllyethst sepewic araptydicticagebts such as capsul es,

cac P&Inﬁll?tf n% @Ql't&ﬁ)tlesfor 824 RdHAR J?a!tl'ah 8¢ abgﬂ@?ﬁﬁcﬁ{) %a@% presented
anount o € actlve conmpoun
as djs@ntalvags such aa cspduln‘s; cichets ostablpes) saahrconmnamg agmelete&nmed
non- aqueous |iqu or as an oil-ip-water |jquid
am@ﬁrﬂpzit chye aoragqllé}d 152 POV er or granules; as a solutio or suspension in an
aqueous or non-aqueous liquid; or as an oil-in-water liquid emulsion or a water-in-oil
liquid emulsion; as a bolus; as an electuary; or as a paste.

In one embodiment the active ingredient may be administered in the form of a
tablet. A tablet may be made by conventional means, ¢.g. compression or moulding,
optionally with one or more accessory ingredients. Compressed tablets may be prepared
by compressing in a suitable machine the active compound in a free-flowing form such as
a powder or granules, optionally mixed with one or more binders (e.g. povidone, gelatin,
acacia, sorbitol, tragacanth, hydroxypropylmethyl cellulose); fillers or diluents (e.g.
lactose, microcrystalline cellulose, calcium hydrogen phosphate); lubricants (e.g.
magnesium stearate, talc, silica); disintegrants (e.g. sodium starch glycolate, cross-linked

povidone, cross-linked sodium carboxymethyl cellulose); surface-active or dispersing or



10

15

20

25

30

l'iquid emul sion; as a bolus; as an electuary; or as a
paste. In one enbodi nent the active ingredient may be
waewpnsspered in the formof a tablet. A tabl ePCHaB2098/050695
made by conventional neans, e.g. conpression or
nmoul di ng, optionally with one or nore accessory
i ngredi ents. Conpressed tabhﬁhs may be prepared by
conpressing in a suitable ine the active compound
ina free-flowng formsuch as a powder or granul es,
wewmgiagntak (oyg.nsodadn Wiuryl solfatel ranctpreeertvhtrimbsr(s.g(, encghyl
Vld el ati.n aC|a , . f.ragacant h
p-R RGPy ARt b RERRIGh 5B sorbft deishs MRTEH Gl gnay be
mal€by rno'uﬁﬁﬁ 1 sﬁ%ﬁl%%%cﬁﬁfe%' thix@e QF{Helﬂo%%fedCc@hfbbﬁﬁﬁ moistened
hydr ogen phosphate); |ubricants magnesi um
WItQtaeamfat lquid dileentsThe tedjets ik pntn@tgﬂa%@ s;oqted gt scoradi apchmay be
forrng ec(%ogagx?(; og(osfﬁé t%ocvl{/ %{S: g(?nl[tl nlkg éejlgasg 8? agtlc(r:?osn\lsl%oluln? lfhereln

usifi, S‘@ﬁé}&h{w@ Gk Uk progy lageitl %elhﬂo@ in V&@@lgllﬁl’ob@iﬁbﬁé to provide the
sul fate); and Ereservatlves

desjyep Wi?%ﬁ prig-oArldets aradmnﬂ%algybfrmy@é% Yéfhteg enkgicispating, to
pro@fdeql eﬁg\éqﬁ%gﬁéjoittﬁp il SindBHa 01;5 qﬁ)%cﬁy moulding in a

i Xt ure powder ed conpound
noi Wma nawtdiscancricd @mbveliformwatibn coemirisinpefuhebdtesdt of a
onal | y be coated or scored and nmay be

corp ‘ﬁﬂ#ﬁ%@ﬁngﬁ 53s to provide slow or controlled rel ease
of TG REL | {nv(ﬁlecdgﬁ&@ Hf‘ﬁiletplf’&ﬁﬁﬂ iRyt Sheré Rp r§%85P4 Bharmaceutical

hydr oxypr opyl net 'ul ose in varying proport ons
corhospiram ieh tcbmpxi@s |arfen11araed edtsd amoufpphed ofTldriret s Sareyth mannitol.

opt onaII rovided with an ente oatin

P o iR e EO e BEFrtO s SR ey AR aaftiod) Gomposition
whfch%ﬁ@hses\/éefuhﬁme BaVo Tl &ﬁ@p@h@ @f Fofh@M@ ba.f R4 iRioBid Odlcalcium

conprising a fumarate salt a conpound of Fornmul a 5a

pmmpmﬁerefore |n one aspect of t he present i nvention

t hefn ano P oetqh 1&7@%@@%& C.IS @aovuf“ea &)%%Frﬁ?f_cgutlcall cglggosmon

conpri ses a urra a oun

whidhtdonipeisey 4 Qimardte séneft ahﬁfmlﬁﬁllﬁe of F@frmilh] Ga,j Mol & dlcalcmrn
there is provided a Pharnaceutlcal co 05|t|on whi ¢
pheshge- whescia thaiwaight tie sf maghite]:dicigivupioghategs ﬁrernaa@at 10:1 to

t
BT 000 ST BIIORR ) LA ShoARBESt B o

7.5clowpdsit 3: bnindriotier embpdinsas the WaigteraticofSahinitof toadicalcium
phospﬂﬁe 18 aci)o?l%c 7. E olrtronélngutSSaI Paanglrt‘iler en%]oddlrgllegtat eC \I)vléllmht ratio of
mannitol to dicalcium phosphate is from about 3:1 to about 1:1. For example the weight
ratio of mannitol to dicalcium phosphate is about 2.35:1.

Mannitol refers to mannitol as described in the European Pharmacopoeia (PhEur).
The composition according to the invention may use any mannitol suitable for use in
pharmaceutical compositions such as tablets. In one embodiment the mannitol has average
particle size in the range of from about 25 to about 180 um, for example about 50 to about
170um, for tablets containing a fumarate salt of a compound of Formula 5a. In a particular
embodiment the mannitol has an average particle size of about 160 um. Suitably the bulk
(poured) density of the mannitol (prior to incorporation into the composition) is about 0.6

to about 0.7 g/cm’ and the tapped density is about 0.8 to about 0.9 g/cm’. For example in
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phosphate, wherein the weight ratio of mannitol:

di cal ci um phosphate is fromabout 10:1 to about 1:1.
wWo-2009a8530pl e, the weight ratio of mannitol to BCTY&BRI0/T0695

phosphate is fromabout 7.5 :1 to about 3:1. In

anot her enbodi nent the weight ratio of mannitol to

di cal ci um phosphate is abouty,7.5:1 to about 5:1. In a

further enbodi ment the weight ratio of mannitol to

di cal ci um phosphate is fromabout 3:1 to about 1:1.
ondFonbatuany the bk (pmlrg@tdenaty e abéutrﬁaﬁﬁwg/tmf’ andtheitarpicd idemsity is

a b BO-IHF]G él?]anﬁ y I'Igﬁ BFI) moisture
bﬁ‘é@%g tegleIS abo %lg @gad]g]iag% réannto

pridi8 1&&“}?&%&1 1‘ﬁfb t@@ Q@I‘hﬂbsﬁﬁbﬂ ébcbﬂﬁng fOvES IﬂV@ﬁ]tldprfOIL@(ﬁH@ﬂ‘y
mannitol suitable for use in pharmaceutical

corg@npgdessitieans’, s?,uan Yaby W@tﬂhéwgter) rngnethengrokiidimant themannitol
nni4t ol ae eS|ze|nthe r ange,,of
cof Pkl o 3 6V RRG bR SeFpRotP ihhabalRuc BT spmpgiton.
foraRanplc LBONID.2%0Mahaitd| @b Ss&iaitiéh MayGl bty Mbenisdkdld@hnder the
npound Fornmula 5a. I n a particul ar enbodi nent

tradqﬂ@mﬁal?ﬁ@rlﬂt@%f (gaRoguctipfaerey S Par 11 eeemhodemett thiywmapnitod g

L1 d@bl y the bulk (poured) density of the mannitol
ﬂ?ﬂ or to incorporation into the conposition) is about
0. 6Dicalcunre phosphdtegtiemn tandlcitne hydopadpldaplsitt, \anhgdratxoastdescribed

o B sy T I S A P
use: aﬁi@%&lg&[ﬂy%%ﬂa§ QAREME f& B2 i Mﬂnacéuﬂcarb% AghIERE as

manni t I's substantially free fromnoisture prior
tabtas. i Smr@bkydh@bullirﬁpmurt:@ dehsitycalrthodicaicom poesphate ﬁ}gictr@o t he

invention (for exanple.c nt ' Ies a 1%
inchpofiRiol ROt oo oS isc A - g R et sy tinped
derBQPiPdbost 8boWlcnd td absutQ. ﬁf’/g/aw Wk gdmMIE ik eEm B diREntitRe

i ncorporation into the conposition, for exanple about

tappect%nsmirﬂﬂbp@ﬂ 1.38 glgsed Iinene¢mbagtimcat] tho dicalcaym plepsphate is
subg%lalﬁeéli I‘OI% er%u;f éI‘IOI‘ t(t) {nacggaorae%%% dnt%e{flelf‘ Ic:?trﬁ%os Jn a(: ordlng to

thelifvdnean Kﬂotr Sidrﬁﬁle E6KGinind 1@l tharl10, hesphby e crobt %ﬁ‘er); dn another
cal.ci um hydr ogen E%Sg)sphat e, anhydr ous as described in

empoimen thp gisalcpia Pheipbpis spatainsrER0-3 tprave bypsashtof yiter prior to
inc %%t]%h%ottﬁe %J}@fdsﬁ% AN %Qa Egﬁ laﬁﬁ)lgélE%:npb%bhate as used

phosphat e sul of use | armaceuti ca
heremm@silto ofier ts dadalcasm phddphbts. so]Sulntdalbﬂhy tiablendra¢ Kalipharm (ex

B B0 enet Ly o LR ical e phospha o (pricl. to

to P ashe @it haftiebctiiél k8RBT ion additionally contains one or more
disintegrants. In another aspect, the pharmaceutical composition additionally contains one
disintegrant. In another aspect, the pharmaceutical composition additionally contains low-
substituted hydroxypropyl cellulose (L-HPC). Any grade of L-HPC suitable for
pharmaceutical formulation may be used, for example LH-21 (Shin Etsu Chemical Co.).

In one aspect the pharmaceutical composition additionally contains one or more

binders. Suitable binders include, for example, lactose, starches, modified starches, sugars,
gum acacia, gum tragacanth, guar gum, pectin, wax binders, methylcellulose,
carboxymethylcellulose, hydroxypropyl methylcellulose, hydroxyethyl cellulose,
hydroxypropyl cellulose, copolyvidone, gelatine, polyvinylpyrollidone (PVP or Povidone)

and sodium alginate. In another aspect, the pharmaceutical composition additionally



10

15

20

25

30

density is about 1.25 g/cnB to about 1.35 g/cnB. For
exanpl e in one enbodi nent the tapped density is about
wa2@g/1sgsem . 1 n one enbodi ment the dical ci um pPOBEGB2100/050695
IS substantially free fromnoisture prior to
i ncorporation into the conposition according to the
invention (for exanple contajning |less than 10, 5 or
3% by weight water). In anot'her enbodi nent the
di cal ci um phosphate contains about 0.3 to 2% by wei ght
corddinyanebingaeriselected flionckampm, atardwes,i modfich siamhntp ssg'atrﬁ @nom acacia,
for exanppl e about 1% al |un1 use
s gioi g o G el v oy Bl B s fgihylcel ulose,
hy 080 n%ﬁ%létﬁﬁ@&lu‘[@@%ﬁ%ﬁyfé ha1 Rifugose! W&%‘ﬁo v Béllu)lose| n

on€ enbodi nent the di'cal i u r{ghos phate i s Cal I phar m
COWmdoneng@ﬁ@eaBMmytmeolbm eddona and seshiposilginge In another
aspggtdt @%Q%%{p%% {;(ﬁrln DS tgo:hﬁaad%gb na %Foﬂtglhghe(g{r)gxﬁ@trgpyl cQllulose.

addirhé sapéd ﬁea@@%ﬁm&el@md thias b Rb@GORIL of Thd teéatdar ket in more

aspect, the pharnmaceutical conposition additionally
thap GRe SHHSILY-dIRE GHETPIE it eMhgmbesiiyshis pYiFrogwstalfingssilulose could act
as éhmh'? S/ DR BAE O el G it abl e Tor
arnmaceutica rimul ation may be used, for exanple
L H Bilor{eSlpert Bicsphattharutedl cﬁicmp())smdmadlhlteomﬂp eoftaink@ne or more

TS8O B SRS 5 i
pal BXATRY & cal AFh QR EratcS 1AL, ChESba WRYI HydRsheRkRl G ablé&%?hﬁneral oil,

gum acaci a, gumtragacanth, guar ‘gumj pectinh, wax
polpethgllens glyn@hs lyd selilmisteg)] fgaabEx Imatothdr estelc tlesgharmaceutical

T A e
aci@ladhitiecid) SAlyiWtéane Ohlcl E@REHa(WME h?ﬂro@@ﬂ/a!téipﬂ%btaﬁl%%ﬂs

sodi um al ginate. In anot her aspect, ﬁgar nmaceut i cal
mn@f@#p?@ls pelyethylsaeghyicolnand wbnm&itqa@l wimatston dreancshear @spest the
pha %E@:dt%gltc%%pton;lag ggcllr: fﬁnalrﬁcaon allnesdm %l%glflrl}le&éa\}‘\égg( gg:r f’] de?gm

met hydreelshedt.abe phaﬁ»ﬁfab@mmeddmﬁo@ﬁﬂoh bitsis fifoynd? ex yPYORYyveight

nmet hyl cel | ul ose, hydraq ethyl cel | ul ose, hydroxyproPy
of %@mpqypt@ sdlt OE%ang&[ﬁ gy wp Aei Her example it contains from 15 to 35%
by 9\8 %YBP% Ripdr ke shlg 8¢ ﬁ&ﬁg n(a%'?%&rﬁﬁ]lg 5?0% Sl éﬂﬂ?ddﬁ%ﬁ the

I'n =anot her aspect armaceut | cal conposition

coraptghitidnosoataling Zt)otnBal % Sy g xy pfapydatecsaltlofi la@smpoﬂihbof Formula

skilled reader .w|| rstand that. a co nt of th
Satﬁmaéfewéaaﬁ %@falﬁl#m%&d‘?#wedg@ Ogaﬁ%lﬁw 8 aé?%}l?ﬁ}l%f of
Fornful$ Qy%u@tﬁp@%%ﬁmm&lra‘é%rﬁﬁfgafb ltﬁemﬁv&ﬁiohumﬁ &8s GeMple or
act as a binhder and/or a disintegrant as well as a

tabfeit,| doetains 12.5 mg of a fumarate salt of a compound of Forrnula 5a. In another aspect

the composition, such as a capsule or tablet, contains 25 mg of a fumarate salt of a
compound of Formula 5a. In another aspect the composition, such as a capsule or tablet,
contains 125 mg of a fumarate salt of a compound of Formula 5a.

In another aspect, the pharmaceutical composition contains from 50 to 95 % by
weight of filler. In another aspect the composition contains from 60 to 75% by weight of
filler. In particular, it contains 65 to 69 % by weight of filler.

In one aspect, the filler is mannitol. In another aspect, the filler is mannitol and
dicalcium phosphate. In one embodiment the composition contains about 35 to 60 % by

weight of mannitol, for example about 45 to 49 % by weight. In another embodiment the
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In one aspect the pharnmaceutical conposition
additionally contains one or nore |lubricants. Suitable
WO aiwei1sEat s i ncl ude, for exanpl e, magnesi um stREF/GB2009/050695
stearic acid, palmtic acid, calciumstearate, talc,
carnuba wax, hydrogenated vegetable oils, mneral oil,
pol yet hyl ene gl ycol s and sodjzum stearyl fumarate. In
anot her aspect, the pharmaceutical conposition
additionally contains one |ubricant selected from
compapites aomtagisedoat 5 toskSdarbyovaglitabf dpalami, ghoaphatk, for example
calgciu ear at al c arnuba wax, hydroge d
bRk eng 2 B vEteSts napdicf B B ag ShLE: [LOfs2LAg by
weRAtb i Atia pospi@r RtBothePe@B&diRRht A8 B&Gposifidiecontains from
phar maceuti cal conposition additional |0V cont ai ns

abavim e U bt warght @f mamitohandahoet il ta e divav erableaftdieaddium
thoHBositi on contains from2 to 50 % by weight of a
PheSinarate salt of a conmpound of Formula 5a. For exanple

it GosHoRen asfec iclfhat@acdafiodd ¥ ompb@lidn &dntéind fromriadoel 0 % by
salt of a conmpound of Formula 5a. In one enbodi nent

weighboledipiptssrant. dp Pasistiar Ascontringd. 800 Tty biveyght obisgtegrant.
FUMRY floghes gél%ecfg fthe%h%ﬁﬁpc%gﬂgaé %ét}lﬁ%lﬁ?;/ﬂ goléll %ﬁ‘i frlc)# Oato 5% by

particul ar i ont-al ns
wefghtef @héershl partodula, ¢ oopemndo dindeor nul a 5a . Sui tably

t he_co. sition accqQrding to.the invention, such _as .
capgm@&oqeaqs|r%qr?fﬁ%we% NgﬁfgpseSﬁ@t i AP {eFoIR 85181 %5 % by
Welgl)lt, ARRARAY Y 9o ZF‘%rMéigﬁ@andlegp&m hEts RSIPELd,, ‘tkh\@eiglét.

osition, such as”a capsule or tablet, contai'ns
ng bf ore dsperh that ieveaion rdfites tcophpomadeuicalkompekitios aompnsing:

anot her aspect .the conposition uch as a ¢ | e qr
t*abf S4margi§ ek hd C&@BO‘?@ Qi ou iR S GRId © 270 % by
conpeiypdl of Formula 5a. In another aspect, the
pharmaceuti cal conposition contains from50 to 95 % by
wei ghhniofl if b heountloff 4ano#$ & bpspaht (fohexangipdsd to 5 % by
cont ai 'fr(Pm 60 to 75% by weight of filler. In
pari"’lekggf)a? it contains 65 to 69 % by wei ght of

fd | @5 1ciuhd &%?h@cé RES] amfl![}ﬁ of 15086 25 9 mg%%h I'n
anot her asgec , the filler 1s mannitol an I cal ci um
phobpimtler aspecothe irewbboh rebaies tbhepheonpesiitdl oompontiai ersnprising:

about, 35 to 60,.% by wei g of nitol, for npl
doopfungatesaligf o p%&}dgﬁﬁormﬂ a0R ABAMBHBR g 270 % by
t hegapesi tion contains about 15 to 25 % by wei ght of

di cal cium phosphate, for exanple about 18 to 22 % by
wei ghhnitdlin paambuentiodd) té he 9cbyrpoght (fonexaontlad 1S td 98.6 % by
to 21.0 % by wei ght of dical cium phosphate. In another
embddi&HEnt the conposition contains from

e dicalcium phosphate in an amount of 18.0 to 22.0 % by weight;

e L-hydroxypropyl cellulose in an amount of 6.5 to 7.5 % by weight; and

e one or more lubricants in an amount of 0.75 to 2.0 % by weight (for example 0.75
to 1.25 % by weight.
In another aspect the invention relates to a pharmaceutical composition comprising:

e a fumarate salt of a compound of Formula 5a in an amount of 23.0 to 27.0 % by
weight;

e mannitol in an amount of 45 to 49 % by weight (for example 45.5 to 48.5 % by
weight);



about 45 to 49 % by wei ght of mannitol and about 18 to
22 % by wei ght of dical ci um phosphate. |In another
W@2Peas3s9t he pharmaceuti cal conposition cont ai PGT/GBRIONAS0695
to 10 % by weight of disintegrant. In particular, it
contains 6.5 to 7.5 % by weight of disintegrant. In
anot her aspect, the pharnacgﬂglcal conposi tion
contains fromO to 5 % by weight of binder. In
particular, it contains no binder. Typically one or
nor dichlghum plaospBatevin dn beoyprt ef &80 to B2.8%% aysrmnilght;‘ romO0.5
to 2.5 % by weight, particularly 0.75 to % wei ght
arndLeIéqffiseerl Gettosegn gn amonntRf G foghe | % PY] W@fﬁ%ltaa?élﬂect

t he mla gﬁfe%ﬂﬁﬁ Qﬂgatra Hﬁ%ﬁ% g@?m {SBLGYLY nj%'e@%?{@%&aﬁﬂ?yo 75 to

UNAr at ¢ a conpoun
5a msanbgrm@ﬁ) of 23. O to 27.0 % by weight; rmannitol

in an anount of 45 to 49 % by wei ght (for exanple 45.5 .
to lgansthyy gypegithg mrventiomerlatesy (o) RFIRIGHOS) RANBOSiorpgpmprising:

a.m)y BimBheek8h Bk gor%éo&ld%f% 1a%2tin ah A gpﬁ’&&% PR % by

i nvention relat rnaceutlc conposition
conp&uﬁung a fumarate salt of a compound of Fornula
5a in an anmount of 23.0 to 27.0 % by weight; mannito
|‘n BMNBIR) i 1 amouns of 45 A0 490h)y W@w@h ¥f01( @Wpé%%é 445 %5by

tg’ﬁ%by wei ght); dical ci um phosphate in an
annun 8 18.0 to 22.0 % by wei ght; L-hydroxypropyl
oel Hichlofen piosphataiamnimednt f $8.0ao 72 9 Hbbyvaigttght ; and
one_or nore lubricants in an anount of 0.75 to 2.0 %

by heilyghexyrrenyl exldnpicangn pgopst of EtvZ.by ki vetight; il
SOE gtPIEr:eS?r:rerfﬁs gtlt)rlcan 11'6 211:1/ ?Hlélﬁﬁ)tgo(_)fr r(r)g’}r SiattSo?ﬁOg J/oby W?ll%ht (rfor example 0.75
salﬁ)pﬁsagﬁpa@@yﬂd of Formula 5a in an anount of 23.0
to 12n7an%t1$é)r gg/pe\é\{[etlhg I?Igventlon relates to a pharmaceutical composition comprising:
e a fumarate salt of a compound of Formula 5a in an amount of 23.0 to 27.0 % by
weight;
e mannitol in an amount of 45 to 49 % by weight (for example 45.5 to 48.5 % by
weight);
e dicalcium phosphate in an amount of 18.0 to 22.0 % by weight;
e L-Hydroxypropyl cellulose in an amount of 6.5 to 7.5 % by weight; and
e magnesium stearate in an amount of 0.75 to 2.0 % by weight (for example 0.75 to

1.25% by weight).

As will be realised, where herein compositions are described in terms of % by
weight of components of the composition, the sum of the % by weight of all of the
components of the composition is 100%.

In a further aspect the invention relates to a pharmaceutical composition, as
described herein, prepared by wet granulation. The tablets described herein may be
prepared by granulation, in particular wet granulation.

In direct compression methods, the drug substance, a compressible filler and other

ingredients, if required, are mixed to a homogeneous composition then compressed in a

tablet press to produce tablets. All materials used in a direct compression process must be
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mannitol in an anount of 45 to 49 % by weight (for
exanple 45.5 to 48.5 % by weight); dical cium phosphate

W0 pooansEabunt of 18.0 to 22.0 % by wei ght; PCT/GB2009/050695
L- Hydr oxypropyl cellulose in an anount of 6.5 to 7.5 %
by wei ght; and magnesium stearate in an anount of
0.75 to 2.0 % by weight (for 7exarrple 0.75 to 1.25 % by
wei ght). I n another aspect the invention relates to a
pharmaceuti cal conposition conprising: a funmarate

carsfally selectad wiﬁﬂmogmdi taparfde muzk dissabution adenary pphtysiod] 1@3n (h order

to il e Bhing AR ise BB ANE 40 S hpgRigproperties.
di cgha MB'E W@%@Eﬁﬁl@o b8 c@ﬁfeﬁ@@b’%ﬂgraﬁﬁlaﬂlgn Quitieh &% 1908/@55’)25% which
X

wei ght ; ypropyl 0se i n an anount
prlmerymastl@@&i;powéﬁrgmre to adfcrofo fnﬁnéarg@rbmu(ttmttg:ullaﬁe eifities

cal% ueﬂ{yle%f Granu aﬁlttorcl) n%rn(l)algg’oct rnenacg efé fn?{‘;' \l};lé)lﬁ%ng of zhe powdered

ingf&liciteso thex aﬁfaﬁl}&ﬁmtdmtﬁahtlcﬁwfﬁ@@tbﬂﬂeﬁﬂ@ tlﬁ@ﬁgl{ thSinfig is achieved.
fumarate salt of a conpound of Fornmula 5a_in an anpunt

Grgyulaprongugthpd zar b%iwdqﬁén@ﬁwo typRgniPt Spnylafionmethedmthatgitilize a
5.5 to 48.5 % by
hqlﬁg o ﬁorfhgthe/‘gl ca CI um B)(IB&B (g%(tgggl)dnoe%\oﬁ amount of 18.0 to
22 Wéifcgﬂmul/aﬁbg fivolvek ﬂmmgmhg/mrmmlentsed) beipaselatad a@@ dry mix (for

oxEHga Gogerly 2 oS bmpou o Ereiil %ﬂ%g AST Rt and

o SIATDLBRTE B, B0 NI Eﬁﬂuhat BRI BRE,
grabylesveS@ﬁIimeof graonpamneiivd inhddeddo d@rrbsz) giix toformtgrandesnduping the
graelé %%;B gtei%%@ allb S fSOO%hby welg toylﬁ{;.%l%l PSftotﬁgA) by weight, of
granulating ﬂuld is added to the dry mix during the granulation. The granulating fluid may
contain a solvent, which can be removed by drying, and is non-toxic. Suitably however,
the granulating fluid is water. The granulating fluid can be used alone or with a binding
agent (binder) to ensure particle adhesion in the dry state. Binding agents can be added to
the system as a binder solution (as part of the granulating fluid) or as dry material mixed
with the primary powder particles (as part of the dry mix). Suitably the granulating liquid
is added to the dry powder mix in a manner to provide a substantially uniform liquid
content in the mixture, for example by spraying the liquid onto the powder during the
granulation. Wet granulators are well known and any suitable granulator may be used to
form the wet granules. There are three main types of wet granulator, shear granulators
(such as planctary mixers), high shear mixer granulators (such as Vector, Fielder, Collette
Gral or Diosna) and fluid bed granualtors (such as Aeromatic or Glatt).

Following wet granulation the resulting wet mass may be passed through a coarse
mesh (for example a 9mm mesh) to remove any large lumps that may have formed during
the granulation. The granules are dried to a suitable moisture content, typically less that
2% by weight water, using a suitable drying method such as fluid bed drying. The

resulting granules are then optionally milled to give a more homogenous particle size

distribution.
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In a further aspect the invention relates to a

phar maceuti cal conposition, as described herein,
w@e@pasiser by wet granul ati on. The tabl ets descP¢Te#2009/050695

herein may be prepared by granulation, in particular

wet granulation. In direct conpression nethods, the

drug substance, a conpressi g filler and ot her

ingredients, if required, are m xed to a honobgeneous

conmposition then conpressed in a tablet press to

pr otiudry grahilaios. mehddspptimpiygiosvdaes pwibhs arediggmgated under

ession SS t becar ef ul I

PRI PRSPy TG {15 SR PGT PRGHER 2 16 a0y (150 known as a
sluP ¥ prRlced RUtMaiNRaBf BRY tdfot @‘{é%‘s @r ﬁﬁ%%@f picldilireRBmpressed

m xing and to ensure suitab | ow and conpression
betpreeipbra fodlsts tsrwccrdupr: apesct pe glhbay efisyed (pon¢ssknennigy roller

r%%aac?lmf Q?nth C Wc?é’r 5:|c:§rnaa L Cgerlal aléﬁl\gﬁ § %15119% o?‘lﬁ{aﬁégermlellrmg
techibtid @aFrbid|g@drrile mﬁatéﬂa&.sl"lfeagrhﬁdesgd’aaﬂhérﬁ& co@qﬁéusbcatﬂ Dftandard

normal |y commences after initial dry m xing of the
tablebRepsy OPrpdficdehletit s so that a fairly un| form

di s t;

o A Ry LRSI I S ! oo
corhpyreesd toveirmgy @ablst. afuitblynetfomad s tabihets tha tgrdnrute@ rrmyl bech]enﬂied with a

to formthe granul es an dry nmet hods that do nqt. t
lubgiFa ard thegrrompisrere8toniRlciig “ pata f?rﬁ%%%@gy fhenis apphicd to the

tab%%%e@ér@déd%%re% dry mx (for exanple a fumarate salt
a conpound of Fornula 5a, diluent(s),

d i sImaregireaasiies) thareds pmwl@dal phyarraadaun@é mmpd'dmeom Ry distlesed

th d I
hergih PR Py s G driesn RS Frtibl ©xoftalMirting
dr y inethc® adRENhe iRRUtSS reliéd B frafmaticantl] @binpskition obtainable
process, for exanple 10 to 50% by wei ght, suitably 15

by pavep s%ml}atlwe p@mss cofmpgisiag @ famiarade salofa dogpadaéaf FernuueSa with

ranul ati on. The granulating fluid
magm%lanétdlcgfc nggo?gje%te whi ch can be renoved by drying,

an dm Sfurtir feadir€of thliptaabitYnNAVBN efc, prédeat @k amtotsata @ @und that
fluid is water. The %ranul ating fluid can be used

they pebloto Manwacusispditrgogetahcy of theeroferrel mygsision, using cither
a df&d ag@é? SQQH gﬁa!dg Or we‘ﬁg&ngfaﬁgﬁg 48 of FaRkd I PPRRY Srafi@ftion

systentas a er sol uti oh " (as p%r
prooésst he granulating fluid) or as dry material m xed
with the primary powder particles (as part of the dry
m X)YDir&ticbmplagsivh gragle atnhad i’ n@r kxanpld Pagcckd dgrddes bhimannitol
dry powder mx in a manner to provide a substantially
supphied by MdrelgGhemcelstledt canrbet fredues by raesprafycdryiag @nq:dess daysing the

rnam%toépéo Qr%stanlese I11|1 aqu{lee%le() Pf<eo mEcI}gst %)[Algee (the Ir)lull(gng up a granular
macrostructure. Suitably the average particle size of the direct compression grade
mannitol is about 150 to 350 um, for example 200 to 300 um. Suitably the direct
compression grade mannitol has a bulk (poured) density (prior to incorporation into the
composition) of about 0.4 to 0.5 g/cm’l and the tapped density is about 0.55 g/cm’ to about

0.65 g/cm’. Examples of direct compression grade mannitol prepared by spray drying

include Parteck M200, Parteck M300, Pearlitol SD200 or Mannogem EZ. Inone

™
embodiment of the invention the mannitol is Parteck M?200.
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granul ation. Wet granul ators are well known and any

sui tabl e granul ator may be used to formthe wet
wWQe@pnsss7 There are three main types of wet PCT/GB2009/050695

granul at or, shear granul ators (such as planetary

m xers), high shear m xer granulators (such as Vector

Fielder, Collette Gal or Digsnha) and fluid bed

granualtors (such as Aeromatic or datt). Foll ow ng

wet granulation the resulting wet nmass nay be passed

t hr OVt geanuibios eradestaniitol” gexamnfly basa Swm gresii)r paticle shape

thaf TR RS A G BT L Sy O o ot 6oRUS ot Hpyie hah ol has
an Rt e T g s ¢ 6 bt 0 Tt Bemadien syt Brgtcol 160
C e el e ot & e egemon Seiefls hi7Ee § iR Wimeter of
l6@sdrehduti on. I n dry granul ati on net hods, primary

powder particles are aggregated under pressure (or .
c onpaaothes pspethibie envgnion yedaterelors Nheppessyberl campegigen obtainable

: a. sl ' '

by S B A R OSBRI Sl o poun

of Eariuil £5s®ith beihwkelnnt wical @ @hspdhateprlotitia @iractsdoagiression grade
"ribbon' of naterialzéprocess known as roller

maE@Fﬁ:lé%’tlﬁeéﬁl}Fhelvﬁe%&%ﬂ 198@8cthe conpacted nmaterial is
m | {2 Q¢ tﬁ"lP Hﬁs%ﬁ{é&b Fgléité% 3% ﬂh%ﬁﬂ%yﬁgﬁ@aég&ngiiﬁg&{:@ot%inable

granul ar materi a ranul es can conpresse
by h veagsihaladan grdacads| cotnppisgsvdt gramutadion ef & dloh&t.salt of a compound

ol l owing.granul ati gn.the granul.es mi ght be used .in a
ESul S S bRt el BB o b e et g e
maShitdI 2Phitd P He Al doPrki@loRlprodelie granul es may be bl ended

with a lubricant and then conpressed into tablets. A

sui Wisrethe sampogtigmgormprasinde fupgrhtc esellt pda térapewldl odtformsla Sa

.described herei.n. I n gnother aspect there, i s provide
wif) Tl R i oA SRR Brera R Tl e Rt R A5 wer
gnmﬁ@ﬁaﬁgﬁd@ﬁwﬁnmﬁﬁsgggnulation process that is suitable
for oral adm nistration. |In another aspect the

i nvEntogher peest s ipvgnHopiekatereie authiaaiccrbend 6emppwifion obtainable

[ anul at i : i Si
by 3L AFR1 P hRp U Sho B LRG58 BRI 31 08 ompouna
of Pantuld §d, nanditoll, debleivummpipdspbabat-elydtoxyprdpyt ¢dikfost agpttionsly a
of the present invention the present inventors have

binfi%rLﬂ%l atlHlartlcant.

In another aspect the invention relates to a pharmaceutical composition obtainable
by a wet granulation process comprising wet granulation of a fumarate salt of a compound
of Formula 5a, mannitol, dicalcium phosphate, L-hydroxypropyl cellulose, optionally a
binder and magnesium stearate.

In another aspect the invention relates to a pharmaceutical composition obtainable
by a wet granulation process comprising wet granulation of a fumarate salt of a compound
of Formula 5a, mannitol, dicalcium phosphate, L-hydroxypropyl cellulose, optionally
hydroxypropyl cellulose and a lubricant.

In another aspect the invention relates to a pharmaceutical composition obtainable

by a wet granulation process comprising wet granulation of a fumarate salt of a compound
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they are able to manufacture satisfactory batches of
the preferred conposition, using either a direct

W@ 0opnessst on grade or a wet granul ati on grade BET/GB2009/050695
mannitol, by a wet granul ation process. TM "Direct
conpression grade mannitol", for exanple Parteck M
grades of nannitol supplied‘Ry Merck Chem cals Ltd.,
can be produced by a spray drying process causing the
mannitol to crystallise in a needle-Ilike

of Feronds ba, utanuitel, dichlcambphdsghatg, lupydrogyampylacllulose, optionally

crostructuyre. Suitabl the verage particle size of

hy‘{m P&?RVéerﬁ‘Lti q‘éﬂ?g@ﬁmé nn| tol is about 150 to
35013 Aot @ hspR¥ MRl A6 fPatdOR arpﬂanﬁwehﬁém )éo&?@slﬁid)rf S%hinable
conpressi on grade mannitol has a bul k (poured) density

by @ pek erantlkatlplm pmcp&srcamp@ﬁmg e granelagionpds farhanale sokt oab@gmpound

of ggrm{;%& %a rn n g?lng{cgﬁlnu%} tgl?{(%pfl%g&egycg %Qiﬂfrtoé}rll lh?l'lko)g)euetm(p magnesium
ste&ra¥pr essi on grade nannltol prepared by spray drying TM

TM TM TM i ncl ude Parteck MO0O, Parteck MB0OO, Pearlitol
SD2bvarsthayate e mIEZNtiphredties tpr RhsBeicHesRl compesigon obtainable

by 5%‘?8 a'n?ﬁtlznl{'g o%%@%b%'mfn vér:)e‘fil ga%ﬁbatllwﬁ %Pﬁ f&%&rate salt of a compound

ran I on n|t ener a
owaﬁmmaﬁarmnmﬁomHEaEhmmpmmbmnedbhembxgmnpﬂesﬂubma@ﬂbﬂﬁmndbwr
nnitol. Suitably the wet granulation grade nmannitol
bindels TM an average particle size in the range of about

10074 80800 a iﬁ@gt fre Env%ﬁﬁ&p{e@atg)set%r |ﬂhtaﬁhac]c§90aq:ta%‘1’é% Rbn ?gsﬁéfn

Roquette Fr A, conprises cubic crystals I ng
obtainaklahydi \afvt@rarulaﬁonm@cem amgprssing:n - anot her as pect t he
inv t|on r@§ates t har euti cal

obt 47 istrah Sl s gt P Tiorctmio 6P EBRRH Shrtmeiel
dic AR bRSSpRAC - h?dt%idfﬂiﬁbﬁffl%eﬁ@lbée £fd GhtioRMROABR K
(0]

For mu a wth nmannit and dlcaIC|un1phopshate

V\heflérhhetmlmgetb@ r%ghmg@g@mdﬁs vgthadlbibrigami ansl i s used in
the ﬁl\f r1r‘rélsn 1 at‘ﬁe t%lrreoﬁﬁ ﬁgc(uae}lrl]t%t %11belets aspect the

I nv conp03|t|on
obt gi ﬂh@h’] di‘nbodlrnents any of the mannitol, dicalcium phosphate, L-hydroxypropyl

cellulose, binder and lubricants described herein may be used. In a particular embodiment

™
the mannitol is a wet granulation grade mannitol such as Pearlitol 160 C.

In one aspect the pharmaceutical composition is in a solid dosage form, such as a
tablet or capsule. In another aspect the pharmaceutical composition is in the form of a
tablet. In a further feature of the invention the composition is in the form of a tablet
designed for immediate release. Suitably the immediate release tablet will disintegrate
quickly following administration as hereinbefore described. For example, typically
represented by in-vitro dissolution times of about 2 to 20 minutes and typically 10 to 15
minutes.

According to a further aspect of the invention there is provided a process for the
preparation of a pharmaceutical composition according to the invention comprising mixing
a fumarate salt of a compound of Formula 5a and the mannitol and dicalcium phosphate

and forming the mixture into a unit dosage form such as a tablet or capsule.
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by a wet granul ati on process conprising wet

granul ation of a fumarate salt of a conpound of
wWo-0a5¥9Ba Wit h mannitol and di cal ci um phosphe€EGB2009/050695

wherein wet granul ati on grade mannitol is used in the

wet granul ation process. Wiere the conposition

conprising a fumarate salt of; a conpound of Fornula 5a

with mannitol and dical ci um phosphate is prepared by

wet granul ation, particularly wet granul ati on grade

manhi ¢r@l enitwdised of the moatshdollaspe ahixingefiadumatatosalt of a

corf B BT SEbGEL SRR e R bR o Rona
ingfddicht{ sRGAtR 88h bs PbindeCARMBUREgRht SKUAUB SR described) the
manni t ol , di cal ci um phosphate, L-Hydroxypro

. . . : : y! .
mixfetd ig Ersselatedpind dormnddyinty dsutidble varglosage blmil-cgwtablq granulation
nqt her. aspegt ~-the invention relates to a
mefiRdh P Ee RO Bt of T on P Ry BBy Ramipepe wet granulated as

desgfiBetbhctin O W ihQClsia Serd © 03116 tHowilosigiba thd Bihd@Rue asa
fumarate salt of a conpound of Formula 5a, mannitol,
hydgpyamenyiee ipHowRat be ncomprteskipin Bp yrixweq prigrde granulation as a dry
[ ' ' : Jod 2 42
roR85. S0k bty LGS L TRACSRL DL Bhed PP RSt
cornemed iitb anatdttaaidosdpibed hyrembafeire.gSaiablathoorongostiesa ss provided

.conprising wet grapulation of a fumarate salt of a ..
with GiBGHIA PO RGHTRA risgate b 1 BHITPQnE O Eptiny e dioRatiet
deéga'é(?fblxi‘afl QK M&Icﬂgé’da h%i inh #1058 r cREAIONA LD X%&%Y%QQYI{ the form of

ul ose an ubricant. |n ‘another aspect e
a tabiatetht tabiet nepravidsd wotha Ipthd prrdectivt icoatingeo mpasibed bereinafter.

obt ai nahl e, by .a wet granul ati on.process conpri sin t

o anGPatingH: S el AP E R BEE3R aB s p bt o the
prep@atibRON pRdrmacthigidhiGiABJIRAO SRS Bublde c@M?éé?ﬁMp&c‘éBﬁding to the

cellul ose, optionally hydroxypropyl cellul ose and

InvaRiiecOMisyIZear at e. | n anot her aspect the invention
' e{N@ﬁ %%m%oa?u@aﬁ‘r% SRASYL S AL T ATR LU aoa%%%hyﬁg' Sitdnd
a gr'ahdir dfis process RONpr s NG et Granul st on
of aichlefnd plipBatbt of a conpound of Fornmul a 5a,
manni tol , dical ci um phosphate, L-hydroxypropyl
cel (N1gsyulang thagirdeicfrimedantpdl P forahgrAgesaspect

gEEQFEQ@P%&HQnﬁﬁ%@kﬁ?g%ﬁﬂaﬁpharnaceUtiCal conposi tion
(iv) mixing the granules with a lubricant; and
(v) compressing the granules into a tablet.

Additional excipients such as a disintegrant and binder may be included in the
mixture in step (i) of the process as described hereinbefore and illustrated in the examples.
In a particular embodiment the granulation step (ii) is a wet granulation as

described hereinbefore. When the granulation step (ii) is a wet granulation, the granules
are suitably dried prior to milling (if carried out) and subsequent compression into tablets.
In a further embodiment of the process for the preparation of the pharmaceutical
immediate release tablet composition, the process further comprises coating the tablets
from step (v) with a film coating.
The fumarate salt of a compound of Formula 5a exists in certain crystalline forms.
In a particular aspect of the invention, a fumarate salt of a compound of Formula 5a is in

crystalline Form A.
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by a wet granul ati on process conprising wet

granul ation of a fumarate salt of a conpound of
wo-0as¥#9Bba, manni tol, dical ci um phosphate, PCT/GB2009/050695

L- hydr oxypropyl cellul ose and optionally a binder. In

anot her aspect the invention relates to a

pharmaceutical tablet conposj,tion obtainable by a wet

granul ation process conprising: (i) wet granulation of

a fumarate salt of a conpound of Fornula 5a, nmannitol,

di c &l @iother phyes ptha tireventiemhyedatestp prphpythacceti¢al Icompositrimh as

R e R R e e s e A

cryBladindifermi.rom step (iii) into tablets. In these
enbodi ments any of the mannitol, dicalcium phosphate,
L- h!mfmkl}ep ﬂmyt the aventions eslates tadkatharmabehiienl cemnesition as
des

|
herglr% odve (Fé?i (ﬁmr{qﬁrlsm nﬁ%ntlar?te salt 8P 29 ]g I :%iu LfaPiglmol%lag @ 6\{vC}lelreln the

samia@msmlmsn@br @slre%gz\gthlhh@forﬂﬁo C. In one aspect the
phar maceuti cal conposition is in a solid dosage form
such awther asperithe @rveafa%tﬂlaées torg %qa“furf-‘@rltl%aé geBPpOLitien as

her?fﬁ%(g%ccfeﬁh&? 94 PO h%rhaQEte st bpa E&ﬁ%&ﬁlﬁimf %forrﬁuf;a%glvﬁ{erem the

a fur e 1nventio e conposit
salt is pra3etithe oﬁ@bmnofe caystahhefordas stlgered fibar Formma di @theB and Form C.

release. Suitably the imedi ate rel ease tablet wl]
di sfh¥ eéa%l#%t 8&9?% ke nF SHOBUFIALYS SRipPPATERFEHICRlFogposition as

her@ﬁb@f‘of@@é‘fﬁfeﬁ cgﬁl ﬁgl\i}gg%mgﬁfe SXITRIEm lpBl)(rRi St drhula 5a 5

repr esent ed n tro dissolution tines of about
subtstanﬁﬁilynsrmry@dhamﬁomym cally 10 to 15 minutes.
the i nventi on

o B B sa e B b Bio SRR R Brrap R U 5o gositon &
her@ﬁ%d%%ﬂhb&@dmﬁﬁﬁf@§ Rich @R3GO (5. M4 LR LR iAYRioRPholin-d-

%m ng mxing a fumarate salt of a conpound
yl]lmr A-Bpyrindin 1}nﬁ1mﬂth®4yphwlmeélmn@l whﬁ:rpmdbp B\fdtlé present in

onegonrdmgr%rcﬁsta?hﬁehﬁorms sel?cetgd[ frgﬁl%o%réllr'l{%,' n?g% Foﬁ ? | suc h

pr OBEeES andthtd BPedd ﬂlenih?&ézlﬂl@)n(iéla@s fdlﬂplia&hﬁcé&ﬁﬂchl c(@)frnp@snlon as
nmpound of Formula 5a and the mannitaol and dical

herﬁwééﬁsrﬁa@eéﬁneé REMBEIFEE 2 SPNfIgiraieltioh - é&ﬂé}ﬁﬂ@%ﬁ -medyl [mazgholin-4-
yl]@grs j I[?}g-gjgﬁ%rﬂngﬁ{-7-@75‘}‘1'2-%éﬁ&l&ﬁﬁéﬁ@ﬁne%ﬁnﬂ%u%&ﬁﬁﬂlﬂl & crystalline
Form A.

Substantially as Form A means that there is greater than 95 % of Form A present.
In particular there is greater than 96 % Form A. Particularly there is greater than 97 %
Form A. In particular there is greater than 98 % Form A. Particularly there is greater than
99 % Form A. In particular there is greater than 99.5 % Form A. Particularly there is
greater than 99.8 % Form A.

In a further embodiment, there is provided a crystalline form of a fumarate salt of
(5-{2,4-bis[(35)-3-methylmorpholin-4-yl]pyrido[2,3-d]pyrimidin-7-yl }-2-
methoxyphenyl)methanol having an XRD pattern comprising peaks at 2-theta (A=1.5418A)
6.0,9.6,12.2, 13.0 and 17.9.

In a further embodiment, there is provided a crystalline form of a fumarate salt of

(5-{2,4-bis[(35)-3-methylmorpholin-4-yl]pyrido[2,3-d]pyrimidin-7-yl }-2-
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m xture is granulated and fornmed into a suitable unit

dosage form Suitable granulation nethods are as
woereisdsef ore descri bed. For exanpl e the m xt UPET/GBYV0DOS0695

wet granul ated as descri bed herein. Wien a binder is

used in the conposition the binder such as

hydr oxypropyl cellul ose nmay i ncorporated into the

m xture prior to granulationas a dry powder.

Fol | owi ng granul ation the granules may be dried and
methokygenghahcthioel IEXmlgptlnéiRquattth:seqbrlsmgqpedistaaaktbtta@5—1 5418A)

00 B et Wi o ABaher S pPar (i 2T mar at o sai 1

of & £AMMCHAHLETIMERY fﬂék@ls%eom&m &ﬂygaﬂme%&ﬁa@lm fur&S salt of
descri bed hereinafter. For exa en t

(5- ébﬁﬁ@ﬁ(ﬂﬁrmﬁstbyhnmrphvémf%wﬂpmd BB e A Bl ot | s

rowded it h i ive coatin S 2C
glahen {)mr%hagoglchoa naél%’ é)at 1 tcHrenlprlgmégg?k ag 53 eta kaﬁ—dl.5418A)
6.0l gl\zeglm pznztlnarﬁldiwsprow des a process for the

pr eFar ation of a pharmaceutical imedi ate rel ease

t ablmet flebapeabedigantathest @iriyide! 4 pustaiipe fermbef a fumarate salt of

PR bR B WAL ol 8o
meﬂimgpﬂmpbme(han@l lg:vmgwhﬂ(lkhg)attm crimpltillqmg pfefi'{srmd thf]ta $x=elp5418A)
605k bbb LR T F R bhe it 858w ™% | ubri cant

anln( ¥ }urﬁ@ﬁaﬁﬁ&ﬁhl@& H{%?e el ?(W“ﬂi&ﬁa érggtglh"ﬂe tf@l*ﬁl &ta fumarate salt of

ddi tional excipients suc as a I nt egrant and

(5-52.Adbes Gy -thethy Inwirpiadiad-4-ml [pyredof? 2tdpwimmisop) -2+ ) of

OCESS  as scrib |nbefore and .illustrat.ec
el e ha e o e oo Dre AP Ao HRReRt el (4 54184)
6.399.an4d. @tymaﬁm(l i) is a wet granulation as

descri bed herei nbefore. Wen the granul ation step (ii)

i sk abirthgy emboedimicnts therdis g aded egystrlbing fomuof 3/ fugrarate salt of

B S kP by LR e R BT o

metHbelﬂfe@S}BﬁﬁthfaﬁdSl Hakih g epRD @it o@ﬁlphbmg pRaktsmoatith ¢ak1.5418A)
rel ease tabl et conposition, the process

6. 3f %lzt th?f ]@o}rdf‘l"ség, 90%% phg2%He tablets fromstep (V)
Wit R ljaersfo'nl SRAM 1%t will appreciate that the diffraction pattern data presented

herein is not to be construed as absolute (for further information see Jenkins, R & Snyder,
R.L. ‘Introduction to X-Ray Powder Diffractometry’ John Wiley & Sons, 1996).
Therefore, it shall be understood that the crystalline form is not intended to be limited to
the crystals that provide X-ray powder diffraction patterns identical to the X-ray powder
diffraction patterns described herein. The present invention also includes any crystals
providing X-ray powder diffraction patterns substantially the same as those described
herein. A person skilled in the art of X-ray powder diffraction is able to judge the
substantial similarity of X-ray powder diffraction patterns and will understand that
differences may be the result of various factors for example measurement errors resulting
from measurement conditions (such as equipment, sample preparation or the machine
used); intensity variations resulting from measurement conditions and sample preparation;
relative intensity variations of peaks resulting from variations in size or non-unitary aspect

ratios of cyrstals; and the position of reflections which can be affected by the precise
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The fumarate salt of a conpound of Fornmula 5a exists

in certain crystalline fornms. In a particul ar aspect
wW@toovhessphventi on, a fumarate salt of a conpouPd/6B2009/050695

Formula 5a is in crystalline Form A In another aspect

the invention relates to a pharmaceutical conposition

as herei nabove defined in jch a fumarate salt of a

conmpound of Formula 5a is in a crystalline form In

anot her aspect the invention relates to a
heiphtaat maicahuthe sahple sitposthe digfracembier endithbavie @ébiatien of the

ri sing,a funa at e conpound of Formul a 5a

dif %B ﬁr@ﬂgs e %mﬁpﬁggh?syﬁﬁgne or nore crystalline

f or A8 mdnfloARERENLETREGher R cbﬁl\pamlbm ihehAfo®$ ofQ tablet, the

har maceut i cal conp03|t|on as herei nabove defi ned

tabget ppuitalh I godetﬂ withreglilen. slajome @mbadl@mp olihd iwfenfion tglcampasition
i lwgl}errfga g e& b%e C]D?'t8§n ea?ﬁ%ﬁ 1n% g}llqugy orfénr{%:g? II?% 81%11ﬁ1|r1|sm% dn iron
oxide pighesnt. aBlﬁﬁfSterﬁH@dlméiﬂ et ir@oNi@d FiRnt i@ s@itably present at about
OOEharrmceutlcal conposition as herei nbefore defined

dipHodiyreightiaf rﬁlm taplet. dn ppe gnbedipgpiRfuhelinyentmay the irgn 9xide
pigﬁ%ﬁ?fsﬁ%seﬁé d Y& 05ders B? IvJe gﬂ“r‘ RF Dk IR a?ﬂﬂ‘?ﬁe@ %fnbﬂ?ﬁ?e‘fﬁ, the
the 1 nvention relates armaceut i cal conposition
iro@sxide p&inmal ovecatat atmbdutdbﬁmrbymmghtmf&hmmb]at. d'hs adtlct@bating may

(5-{2, 4-bi s[ (35) - 3- et hyl nor phol i n- 4-
be yppiliey ukiag [fé, Scarvip) oy cdmindiciwl [f-ayhijlable citih@xyghhsié Dmxlﬂya films

nol wherein the salt is present in one or nore
mm@ﬁyébﬁ(bkmenfhmns sel ected fromForm A, Form B and

Forﬁg ﬁ%ﬁ@ nother aﬁpect t.he invention rel ates

MHEE ANAEEA5EEeY! CORPAULS S ANET %Fléaﬁg?t}%ec&mpﬂsmg
on&&rfﬁéﬂe%'oﬁﬂmﬁ %&ﬁﬁ ah ﬁn@tﬁ&tasﬁéct the pharmaceutical composition is a tablet

(5-{2, 4-bi s %3 3- met hyl nor phol i n- 4-
wniala] qomgm{rmqrasl@ C}Im/qoulqurmg mgé'ntyln}an.@th«teta&p@my Fiheﬂnym)lmtnml

SUbSt%ﬂgt ﬂ¥ (S Yyst l.ine Fo rn1eﬁ Sub st.an th&- ;
COIB%OS%W ans ?w%ﬁa 'R 8?’%113{1%1“6 FRAPEPYTAAEEE! %%?no aspect,
thefpAb RS Ethposhibriig altatlet vdith § bedtitgcomPFGiAL @onloRAR Yflow .

%o Form A. Part|cularly there is greater than 97 % Form
Cogtings ﬁoyamngsmra@mdmkg@em Ao @aﬁ@ﬁr%b{rﬁvgéaw@ Hor eiample Opadry
I YPegH\x} @lﬁl&% 1¥ Stgggff%ér;?cgé 8£ % gb%% gﬁ IEQ§ fL ﬁppl ed to the tablet
as é?ﬁarqulecmﬁ sbltiontonsigpenson.

In one aspect the pharmaceutical composition is a tablet with a weight of coating
between, for example 1 to 10%, such as 2 and 10% by weight of the tablet core weight, for
example 3 to 6% by weight of the tablet core weight. In particular, the weight of coating is
3 to 4 % by weight of the tablet core weight. In another embodiment the weight of the
coating is from about 1 to about 2% by weight of the tablet core weight.

In one aspect the pharmaceutical composition is a tablet with a coating comprising
one or more film formers. In another aspect, the pharmaceutical composition is a tablet
with a coating comprising one film former. In another aspect, the pharmaceutical
composition is a tablet with a coating comprising a water-soluble film-former such as a
polyvinyl alcohol (defined in the PhEur).

In one aspect the pharmaceutical composition is a tablet with a coating comprising

one or more opacifiers. In another aspect, the pharmaceutical composition is a tablet with a
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greater than 99.8 % Form A. In a further enbodi nent,
there is provided a crystalline formof a funarate
W@ 2009/158597 PCT/GB2009/050695
(5-{2, 4-bi s[ (35) -3-net hyl norphol i n-4-yl ] pyrido[2,3-J]p
yrimdin-7-yl}-2- methoxyphenyl)nethanol having an XRD
pattern conprising peaks at égtheta (1=1.54 18A) 6.0,
9.6, 12.2, 13.0 and 17.9. In a further enbodi nent,
there is provided a crystalline formof a fumar at e
coaglagtcomprlslﬁg 0{1@914&0}9{1'1@ In3inother aspect, the pharmaceutical composition is a

hol. . o[ 2, 3- i
mb%%?Wﬁ%ﬁﬁ% H%C ?”%@%@%%%&5%’ i) net hanol havi ng an
XRD[P@c Bp Lt Gy ﬁ}lai‘rﬁ!ld’égtl@eﬁ ks §§1t18r[ isheb@ef Wit a %Gatﬂx%%m risin
6.0, 96f)12 0, 17.1, 6, 17.9, 18.3, 19 P 8
onel@, morma:ttlztad@gent& Ial ailgtlmh espeetnﬂ@mhﬁemceum%é eempesition is a tablet
wit roCVI tqed Oal’nCI'r tal l I C oar rg E IlOtHrmr atC l g Ofa utical
R R b b RSB o e RoeB B bl Shcpusipy
confipasitichi i9a tabldthwidr a a@tnlngwmbﬁmg ):eﬂet hanol haV| ng an XRD
pattern conprising peaks at 2-theta (l=1.541 8A) 6.0,
8. 5In enegispacs the phpgmgeeyfiepl pomgosition i 2ftablehwith a coating comprising
d
on ﬁmng?ﬂaegpgiﬁslg %113 el;neaglgﬁlefés%gét ﬁlg p?gﬁﬁa)é%ﬁt?éai &&ﬁpcfs‘?[fo‘ﬁ] 19fa t&blet with
a cQatihrgroatipyiksimgroph @lastieiderylin] q:my)thed @E[pactSEhelpharmaceutlcal composition is a

pyr.i m di n- 7- 2- met hoxyphen t hanol _havin
tabl@k@l%&%tl% e%ﬂ%f.lﬁl% %a%e%x@nggf/ygol{ﬁ%%wet £qr Ggmpisaylacrogol
33@@6@6@11@65@&; 2, 13.0, 17.1, 17.7, 17.9, 18.3 and

In a further enbodlnent there is provided a
c r y§abibﬂ doang graynbe fcatmicfl @malumgeccgnrlentlmfal methods well known in the

4-Dbi s 35 3-neth r phol i n- 4-yl i .J
art B TS SSAPE 15 DRBEHy RN FRerin st SHLoA G i
aqtfé@ﬁi ﬁfsgerﬁﬁﬁmﬂtﬁé filln RRAKS ophcifict, ?ﬁﬁsﬁmﬁéraiﬁd 2410k agn onto the
9.2, 10.1, 14.4 and 18.9. In a further enbodi nent,

tabichepres.i s provided a crystalline formof a f urar at e

sal

)-3
a firpythicfaldioNa Zombéuna offkriak)Faletivh Jsnethblanelth Bavatirg @mprising
. XRD pattern conpri sing peaks at 2-theta (Il=1.54 18A)
irogogidegebow.10. 1, 13.3, 14.4, 18.9, 20.3 and 22.0. A

per I |

et BPIP: L 28 0l ?Lf%éﬁ%%%n?ﬁ%“ﬁ%fétﬁﬂ b po i cqmprising
a furoarstersak df asompswlduifédofmola Jauvhiblets a tablor with b @oatdgecomprising

pol‘;z%%t aﬂcohol tltal‘ﬁlrl]%dd?orx’ide, Macrogol 3350, iron oxide yellow and talc.

in antotI{e? as p"]%F : Ill,]v_eh{lgltr jerlﬁ}[?sl t8 g[pilagl_lacieutlcal composition comprising

In another aspect the invention relates to a tablet comprising a core comprising a a
fumarate salt of a compound of Formula 5a with mannitol and dicalcium phosphate and a
coating comprising iron oxide yellow and talc.

In another aspect the invention relates to a tablet comprising a core comprising a
fumarate salt of a compound of Formula 5a with mannitol and dicalcium phosphate and a
coating comprising polyvinyl alcohol, titanium dioxide, Macrogol 3350, iron oxide yellow
and talc.

In another aspect, the coating contains from 30 to 50 % by weight of film former.

In particular, it contains 38.0 to 42.0 % by weight of film formers.
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R L. "Introduction to X-Ray Powder Diffractonetry’
John Wley & Sons, 1996). Therefore, it shall be
W pwensysevd that the crystalline formis not i PCEGHBWIN50695
to be limted to the crystals that provide X-ray
powder diffraction patterns identical to the X-ray
powder diffraction patterns‘ﬂ@scribed herein. The
present invention also includes any crystals providing
X-ray powder diffraction patterns substantially the
sant a®thcnesectd dscmoiabeglcdgaies froms 1pe?rSs%rbysk¢iglhtecd‘ o'pwpiﬁer In

ond atib@lpeteirephfths R ol € ot PSb) cpieisr T Ry Rgpciment

it cBAdingHBRVRAD | Wi dnld %@%r@l@aghttdf%a@iﬁ&f er ences may be
the result of various factors for exanple neasurenent

errbr @qtl@s abech ghef qostimgreensaine fremt 1 Octo 3 % by rrecighs € plagiciser. In
r rati.Q t he. machi ne used);
pat% %Igg'le ontalng r :-g?[ | Ojnisf?ZbSY UYv%llgﬁt OqErpl'l OS}T%CIFSF% asur enent

C onlah driothes agiedt, ﬂ&l‘ﬂ@iaﬁn@é@ﬂ@hﬁfrbﬁm tor 28l @tbiyeei it ihtogide
_variations of peaks, resultin% fronlvariations in size
piggrentsoHL i qzhodinapeie eontains 63 Uof 1 e Yaskraweighbefdranexide pigments.
| B
In %{réhzfcl:lltefs ) b(?({l teﬁl];l% c\%ﬁlélﬁ t()w;i g aA) B?Qve%ﬁﬁt gf {r&‘f {)ﬁge Bi’@rﬁe‘ﬂf‘s
di f fir amtthmmsmt ddcoblirng z@tane ﬁbmb]r4aj toth b% isheeight of talc.

dlf ractoneter, .and surface the s | e.
LIS 2P 15 RBRFBF AN @4 %)olnéé&wsaﬁﬁ% ifog oxide
plgh{%ﬁt(g)oarn@ ffgm 8 2t5 aoh &t %meilérlgﬁf %ttaﬂu%n St RO ! Por QQ%ﬁ in one

I'n one e of the inventiont
emb@chpmetl a; cczarcmg somtalnutwbbot 0o B byaw tight @ftiranomd decandi abhu0.4% by

S5yt B e BRI el %0 0.0

by Wefgl‘i? ot irbSosidé hiaPABouP0 @3%’15y @élgﬁmﬂtaﬁuﬁ?&oil@e WhBdin the
ight of the tablet. In one enbodi nent of t he

Weigmsem Voweigherclation t@%@d@l@t@ﬁﬁmtablgt goretoevhich theatoating is

6% by weight of the tablet. In a further

odinent, the iron oxide pignent is present at about
0. 6% e aspécg litic iaferitioa rélatek & a pHditatabicaltcoagabitiog comyrising a
TM be applied using for exanple a conmercially

tablgh gprcapfl @ cepfig weersindhe bl e opAFYeSst i | ms suppl i ed by
Qol EHR er&gtt olp A ?ﬁg?ﬁ%powoﬁﬁﬁ ﬁlq‘?raﬁr%ﬁl%ﬂltlﬂ 0%'3 O to 27 O % by
conposi Pon's 4 a coating co
or weight tthousicng agents. In another aspect, the
phar maceutical conposition is et with a coating
cConPreneifaldn amamewitelitd dgo 4§ent. bw Vﬁelalﬁ@tf e coags@et | t he

pha{ilca CRM i)lg:oasll)hate in an amount of 18.0 to 22.0 % by weight of the core;

appcefi'e

and wherein, in one embodiment, the coating on the tablet core comprises:

e iron oxide yellow in an amount of 12.5 to 17.5 % by weight of the coating; and;

e titanium dioxide in an amount of 8.0 to 12.0 % by weight of the coating

and in a further embodiment, the coating on the tablet core comprises:

e iron oxide yellow in an amount of 1.0 to 2.0 % by weight of the coating; and;

e titanium dioxide in an amount of 22.0 to 25.0 % by weight of the coating.

In another aspect the invention relates to a pharmaceutical composition comprising

a core comprising a fumarate salt of a compound of Formula 5a and, in one embodiment, a

coating comprising:



o

conposition is a tablet wth a coating conprising an
iron oxide pignment. |In another aspect, the

WEb@enssseut i cal conposition is a tablet wth aPCDEBRIVY050695
conprising iron oxide yellow . Coatings containing
i ron oxide pignents are commercially avail able, for
exanpl e Opadry 11 YeIIOM/(CQhorcon85F38196 or Col orcon
85F32410), which may be applied to the tablet as an
aqueous sol ution or suspension. In one aspect the
phaa maceubiubhl filaofopost suchns ipslyainyablceliolin tinamowiof38.0 to 42.0
of coating between, for exanple 1 to 10% such as 2
and7109%'p hﬁeight of the tablet core weight, for

a ' | r '

B Gy B USIERE «Bh SR B GRS YRYALSr 15210
wei ghe %eby weegtt;abl et core wei ght. I n another
enbodi ment the ght of the coating is from about 1
t% tmxﬁ%%wﬂagkg%ﬁ>5%lv%%yvﬁ bt core weight. In

Qe 8% BEak vEMGy RNA JRGGH G §2k & 97RS *b&'“PeI'? Ht?)fﬁletc%mir?é; and;
Wlth acoatylng conpri st ng one or ore- f %1 ornmers. n
anotifglunagipeilt,in il emphi@roT&etat 1200, Bowpighi 3l thdicdasing;
tablet with a coating conprising one filmformer. In

In 3 Rtheeembediment, therreaMheABRIESS i cal conposition is a

0SB, 9P ST P A BEHRLE o 20 420

t hevPhyEweght; n one aspect the pharnaceutica
conposition is a tablet wwth a coatin nprising one

ct CO
or mpelychpkar glvepkplastisisshatchas Masgesol ?3@(}1@ an amount of 18.2 to

phaﬁggggggg&ﬂ%nconposition is a tablet with acoating
conprising orte opacif er. In another aspect, the

phataiegeutantant 60198 13.0% bpwaighabl et with a coating
conprising titaniumdioxide. In one aspect the
phaleiexide yelow dorpaseurt of 1i0d0g.G Wyeveight of the eapsingapd;

co i sing one.or nore anti-ta nts.. |.n.another

30 PRl ] Rio R 4F B0 2 0L Rs P BEoigh o e
whitdelrthd wegad £ %68 ei%itﬁﬂth@l%ﬁatﬁ{gti-taCk agent. In

anot her aspect, the pharmaceutical conposition is a

t ablneanophor pspectibainvegtienrahitessiogphagneccutionl spapasircgomprising
a c6£%o%ﬁ5ﬂg%%ﬁlla&% sefiRABIroAd b &PS aeﬁnd%%tﬂlif%l with optional

coati ng conprising one or re plasticisers. [n
dicaloninhpliospsgeaid, it bee phbsdimestyticoaingaomposinigt on i s a

tablet with a coating conprising one plasticiser. In

ot Haterasbla film-fsmghsiichwe eabivewl aleok ot pr pputof48.0 to 42.0

t abbgf w%%ﬂta coating conprising a polyethylene glycol

r,

plas%l%ls > for exanpl e Macrogo

e apolyethylene glycol plasticiser such as Macrogol 3350 in an amount of 18.2 to
22.2 % by weight;

e talc in an amount of 14.5 to 15.1 % by weight

e iron oxide yellow in an amount of 12.5 to 17.5 % by weight of the coating; and;

e titanium dioxide in an amount of 8.0 to 12.0 % by weight of the coating.

In a further embodiment, the coating comprises:

e awater-soluble film-former such as polyvinyl alcohol in an amount of 38.0 to 42.0
% by weight;

e apolyethylene glycol plasticiser such as Macrogol 3350 in an amount of 18.2 to

22.2 % by weight;
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3350 (defined in the PhEur). Tablet coating may be
carried out using conventional nethods well known in

w0 b@9as3s97 f or exanpl e coating in a pan coat er.PdREeBR0PIOF0695

coat may be applied by spraying an aqueous suspension
of the filmfornmer, opacifier, plasticiser and
col ouring agents onto the t et cores. |In another
aspect the invention relates to a pharnaceuti cal
conmposition conprising a funarate salt of a compound
of fabr imanansanwbf thS teslal taby ecight;t h a coati ng
conprising iron oxide yellow |n another aspect the
n

N
invEAR PHAC pellaw axan yneunh Rh Qde dit Yo Welghiridheg sasiing; and;

P S B

whi € coating co ng pol yvin

whaderotho weighits @Bi% by ehictitit detheMbatirggol 3350, iron oxi de

yell ow and tal c. In another aspect the jnvention
rlB[APIaSr 358°¢4 ey eitioadplaies & ﬁaﬁ%m@s?%lcelolﬁ%défrtﬁ felepsg tablet

corfrlgdr‘]gﬁicﬁ‘lt c%njﬁlghl _Odfta?lefw}'@ o4l cﬁ%itnng/E%{Jegl tRetaMdt Rore comprises:

Itol i cal ci um phosp coati ng
oonp fursarag shit ofia oxingeundsd flFonmalad atiakhe ambontasf@B e 27.0 % by

aspect the invention relates to a tablet conprising a
cor@e’cggﬁ‘ﬁfﬁh%it g“zio?eurrarate salt of a conpound of

ROT Mihitordn Yh 5&05@:%@'4? alipand %'bﬁ&?ﬁt'@fﬂt%ﬂl@?&ﬁe?nd a
coati ng conprising polyvinyl alcohof, titanium

o odicalleiunivplessplyat iB@bénourt ofi 189Rit6le2 Yedd wveaight dfahetablen core;
anot her aspect, the coating contains from30 to 50 %

By hellygraxypropy| satufase iean ampug e 6i5dal7ar % bt weight ofithe tablet
38.0,40,42. 0 % by weight of filmformers.In another
aspect’, The coat | ng contains fromb5 to 25 % by wei ght

af  epagichnt&for ckampREnAIHBS dinnEdikate) ih ab @ffoahns B7 Dot 0 % by

12.0 %bé_ wei ght of opaciofi er. In a further
embBEigheHer cxamMiQRB4e A Spebeeig). 5 and 25.5 % by

o400 5L pRAE Ly RS 2SR 05 G9EKL A e
theattingeid Ipatsentiih ac ambantsf 31t8.6% by w2ksh? ofbhbyabietioght. of

| astjciser. In another aspect, the coating gontains
i GROS 5P o IBYCTONGHACHO § PBHIESTHIEA MRS Felpac tablet

coRRSiRIIRAMIRMNe a thblcCQRE BhAS cdding, Whdridh&addYet Wi HampPies:

iTon oxide pignents.
¢ a fumarate salt of a compound of Formula 5a in an amount of 23.0 to 27.0 % by

weight of the tablet core;

e mannitol in an amount of 45.5 to 48.5 % by weight of the tablet core;

e dicalcium phosphate in an amount of 18.0 to 22.0 % by weight of the tablet core;

e L-hydroxypropyl cellulose in an amount of 6.5 to 7.5 % by weight of the tablet
core; and

e alubricant (for example magnesium stearate) in an amount of 0.75 to 2.0 % by
weight (for example 0.8 to 1.75 % by weight);
and wherein, in one embodiment, a coating on the tablet core comprising:

e awater-soluble film-former such as polyvinyl alcohol in an amount of 38.0 to 42.0
% by weight;

e apolyethylene glycol plasticiser such as Macrogol 3350 in an amount of 18.2 to

22.2 % by weight;
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In a further enbodinent it contains 1.0 - 2.0 % by
wei ght of iron oxide pignents. |In another aspect, the
w@omviisggotont ai ns from 14.5 to 15.1 % by wei gheCDGB2009/050695
talc. In another aspect, the coating contains from
0.05 to 1.0% by weight of iron oxide pignment(s) and
from0.25 to 1.5 % by wei ght490f titani um di oxi de. For
exanpl e in one enbodi nent a Coating containi ng about
0. 6% by wei ght of iron oxide and about 0.4% by wei ght
of tald @ranwmodinoad tes tool5.1 Ao By tvaighher enbodi nent a
coati ng contai ning about Q.06% by wei ght of iron oxide
ndiraharide geldemdmin wpyHer §f-Ste d iﬁi%ﬂ R o Bt @& thegeating: nd;
the..wej S ar.e 9 . ght K t1i,Vfo, t i t he
t'abflgﬁlu%g%héx g%\}vf{i:l \é\@o e f§ gia ilr% g(?ﬁ’sb%'a%%%lﬁtg?%oaglﬁé’
In @afpthet crhb@limdnte thel obtietangses:0 a phar maceut i cal
conmposition conprising a tablet core and a coati n%
vihet siafprisplableafpmsforpigt wich gapelysaw alcahal i amauniHt 88 Gfto 42.0
a cef \%Q%hpf Formul a 5a in an amount of 23.0 to 27.0
% by I'ght "of the core; mannitol in an anount of
45. bpblgcth§lche Yhyloyl Meitighkr Qfchtab®10es®] 3350in i apadudt 8N 8.2 to
phosphate in an ampunt of 18.0 to 22.0 % by wei ght of
t he2¢dreby #sé&hkherei n, in one enbodi ment, the coating

an e. tabl rlsrpfg's : n oxide yellow in an
a’rm{lfﬂ mpa%%f%.tug‘g?%ﬁ‘l%? /c!k{(ﬂe/g Wiel&ﬁ%?’ of the coating;
andiron bkidaRtls i axarteurt Bf 21D 8T byokciBhboftthe dohtidg Yand;
by weight of the coating and in a further enbodi nent,
tshetiwonm digxisiq in e amapitext 28 rte 28 dhiprbiysegight df tlamcagsinge

ellow in.an a nt of 1 tQ 2.0 % by weight of the
Wil Rl e BT BT s s e an” amount of . 22. 0

t o RhitdblPVinhliesaaingHdidirdénts the coaid id@resbit ianM bMBINtaATRET0 5% by
the invention relates to a pharnaceuti cal co%si tion

weigghph the thbfcbcaserfer eampls shawg+ 8% inueighbolsthr fablt care.
COmpaueh i thgpﬁlml@kiﬁgseaaﬂg thd PS?QE%Z?@? 1A% Bles it?“[umot%lrigenesis
coating conprising: a water-soluble’ fiTmfornmer suc

as &sll pohynaeroyd othbicdibmakes. Pharmasenticul cahp@Btidh ¢omptRidy £bulmyarate

o, BaBERYEL L ene, el Bl ashiGlRST, UM B way or

inhibition of mTOR kinase.

Accordingly, the compounds of the present invention are of value as anti-tumour
agents. Particularly, the compounds of the present invention are of value as anti-
proliferative, apoptotic and/or anti-invasive agents in the containment and/or treatment of
solid and/or liquid tumour disease. Particularly, the compounds of the present invention
are expected to be useful in the prevention or treatment of those tumours which are
sensitive to inhibition of mTOR. Further, the compounds of the present invention are
expected to be useful in the prevention or treatment of those tumours which are mediated
alone or in part by mTOR. The compounds may thus be used to produce an mTOR
enzyme inhibitory effect in a warm-blooded animal in need of such treatment.

Inhibitors of mTOR kinase should be of therapeutic value for the treatment of
proliferative disease such as cancer and in particular solid tumours such as carcinoma and
sarcomas and the leukaemias and lymphoid malignancies and in particular for treatment of,

for example, cancer of the breast, colorectum, lung (including small cell lung cancer, non-
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22.2 %by weight; talc in an anmount of 14.5 to 15. 1%

by weight iron oxide yellowin an anount of 12.5 to
wa7009/184s5by wei ght of the coating; and; titani BET/GB2009/050695

di oxi de in an amount of 8.0 to 12.0 % by wei ght of the

coating; In a further enbodi ment, the coating

conprises: a water-soluble 43I mfornmer such as

pol yvi nyl al cohol in an anount of 38.0 to 42.0 % by

wei ght; a polyethyl ene glycol plasticiser such as
smathcelblyop ca8B0andbranclaoavenarafande®) éhdtrogate2arbhdfycancer of the bile

i ght. I f 14. t 5 1.%b
anihref lacdef it AndReferitBiv- Tivergestimsttmaf st Gesprbagys.
ovaly Pan¥Rhg @klnofes‘kb Qhﬁ@ﬁit LRgs, @é}dbx antliviuBal 418 & 10MagRidsn

an anmount of to 25.0 % by wei ght of the coating;
[inglhdingjapute Hﬁénplmcght%lkaﬁrr@w%b;la) wed girpnigimychegeaoest ewigemian
(Cﬁﬁgﬁ r1t ets ecfongaha% [ Dye érha?sn relates to a
T SlomEdd L IYR conprising a core

co nphn&iaﬁ@er afftetsmadhears at dordihglg uSEIP@URE trodtmicar didafcdan a
and nmannitol with ogtlonal dicalciun1Phosphate and, in

patishbins g divtern not Anutsd o g ticameni effast: thegespenss miso hgrinae to
dls%égle ?Jg%sﬁ%ﬁ (@%% s%?v@ﬁert\é' '}Qﬁltl }11 ?g(}f?dtpo%@fﬂgﬁ BF t:@ftment of

ene
theplresshi mva&ronsmﬂhdedmt wm:m @ﬂhteﬂ?@ﬁnhibit@n oﬁmﬁlﬂdﬁlr gddwthtuznour

to % talc in anmount of 14.5 to 15.
gmi\%l éé%ﬁgﬁ sion ?fgt meyy, 8@1@1@@?8 UmpULIncreased dimgy to fegrgwth of

turﬁd?lr o4 céssa(ﬁcgy of‘”@éa&ﬁént Oglo&fﬂl o?;a?steés%qyro@@gmn tAﬁtﬁE‘éﬂé@? efrf]ects

di oxide in an anount . by wei ght of
incholatpropdpylactic Heétuwnmsrw@htﬁdmanamt of thistingdis¢asg

pol VIR ireiar bt i Bty G BB @13 2 Ggsepy may atso
be WRIFAbE the treatment patients with cancers, including, but not limited to,
haematologic malignancies such as leukaemia, multiple myeloma, lymphomas such as
Hodgkin’s disease, non-Hodgkin’s lymphomas (including mantle cell lymphoma), and
myelodysplastic syndromes, and also solid tumours and their metastases such as breast
cancer, lung cancer (non-small cell lung cancer (NSCL), small cell lung cancer (SCLC),
squamous cell carcinoma), endometrial cancer, tumours of the central nervous system such
as gliomas, dysembryoplastic neuroepithelial tumour, glioblastoma multiforme, mixed
gliomas, medulloblastoma, retinoblastoma, neuroblastoma, germinoma and teratoma,
cancers of the gastrointestinal tract such as gastric cancer, oesophagal cancer,
hepatocellular (liver) carcinoma, cholangiocarcinomas, colon and rectal carcinomas,
cancers of the small intestine, pancreatic cancers, cancers of the skin such as melanomas
(in particular metastatic melanoma), thyroid cancers, cancers of the head and neck and
cancers of the salivary glands, prostate, testis, ovary, cervix, uterus, vulva, bladder, kidney
(including renal cell carcinoma, clear cell and renal oncocytoma), squamous cell
carcinomas, sarcomas such as osteosarcoma, chondrosarcoma, leiomyosarcoma, soft tissue
sarcoma, Ewing’s sarcoma, gastrointestinal stromal tumour (GIST), Kaposi’s sarcoma, and
paediatric cancers such as rhabdomyosarcomas and neuroblastomas.

The compounds of the present invention and the methods of treatment comprising

the administering or use of a mTOR kinase inhibitor, or a pharmaceutically acceptable salt
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a pol yethyl ene glycol plasticiser such as Macrogol
3350 in an anmount of 18.2 to 22.2 % by weight; talc in
wa@pooairsasat of 14.5 to 15.1 % by wei ght; iron BPXI/G82009/050695
yellow in an amount of 1.0 to 2.0 % by wei ght of the
coating; and; titaniumdioxide in an anmount of 22.0
to 25.0 % by wei ght of the ating; wherein the
wei ghts are % by wei ght of t'he coating. |In another
aspect the invention relates to a pharnmaceuti cal
theiauiied¢ etpected tebs partialhdy usdduiposiheiteatnuonpf paienty waith lung

can B EEE g g fhap Rico Goie CHICCE DRSO - BICEGRIcaneer
kldﬁ@y beﬁlc@{n g iR Bdncef, s#rdoiad, Bedd/ard nébp}éaﬂ&%fsgﬂﬁndhfrs b8e central

let ¢ore; mannitol in an ampunt of 5to 48.5 %
nerwu&/vmsfgm angftheihmetagtabest ansbaleo for dhectadaginenhod m@tsqmsawéh peute
an . nt .of 18.0 to 22.0 % by weight of the tabl et
rnyg%1(ﬂf'&oulé}_eU[Hydroxypropyl cellul ose in an anount of 6.5

t 0o Acborllin)to Wein@r a®icct bitht alleftiorCOER)is pRidod a pharmaceutical
| ubricant (for exanpl e magnesi um stearate é in an

corgpasifin Wwhich cqmpiigss 2 famagags salieif grromppand efdarpila (Ba)dor wse as a
meé'la%@m@lmé %ﬁgﬁhédedaa%ﬂnéﬁ%&ﬂ&ng@e coating on the

et core conprises an Iron oxide pigment and
wheAecardingeo e fathangspest ff ths @viention toreasprovidedfa fhatroade¥bical

ght. of the tabl et cor I n anoth ect _the
Com%%tm Bhich EpEPRES fdURARfy é"L?antPg}m(f ﬂ%@&gy@éﬁ) with mannitol
for u‘é‘é %&e&ﬁ%@ﬁt iR QRPRSL Elb&[bdca‘ﬁﬂﬁél' satgk Aad abl et core
and a coating, wherein the tablet core conprises: a
f umarcerdingdd ta fmﬁ.hea aspm‘p«zﬁ}hd nokntior thateas peovidedarphananstitical

ht f t ab
copgstiay ik P a8 G FRLG ) with mannito!

and Jﬁ@al&ﬁﬁi Iﬂ{os% t€for udé &2 MicHIMBRASR A3t RmLBlogdbdumHAtsuélf as man.
to 22 % by wei ght of the tablet core;

L h%ﬁ@ﬂ%ﬁ@ pyhrtiasappeicbefethp mvantlmrmm isgirogdel @ pharmgoegtical
corgéoas\rﬁqngwltrlrlg%%o hrei‘sets %qlu% Arafe s)a?‘r:of% mé)oun&J btr fo Blta.l(éa)%r use in the

Um stearate
produ&id¥dfian anti-proliferative effect in a warm-blooded anlrnal such as man.

According to a further aspect of the invention, there is provided a pharmaceutical
composition which comprises a fumarate salt of a compound of formula (5a) with mannitol
for use in the production of an anti-proliferative effect in a warm-blooded animal such as
man.

According to a further aspect of the invention, there is provided a pharmaceutical
composition which comprises a fumarate salt of a compound of formula (5a) with mannitol
and dicalcium phosphate for use in the production of an anti-proliferative effect in a warm-
blooded animal such as man.

According to a further aspect of the invention, there is provided a pharmaceutical
composition which comprises a fumarate salt of a compound of formula (5a) for use in the
production of an apoptotic effect in a warm-blooded animal such as man.

According to a further aspect of the invention, there is provided a pharmaceutical
composition which comprises a fumarate salt of a compound of formula (5a) with mannitol

for use in the production of an apoptotic effect in a warm-blooded animal such as man.
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wei ght (for exanple 0.8 to 1.75 % by wei ght); and
wherein, in one enbodi nent, a coating on the tablet
W@ 00e/18350pri sing: a water-soluble fil mfornmerPCGUCB2@S/050695
pol yvi nyl al cohol in an anmpbunt of 38.0 to 42.0 % by
wei ght; a polyethyl ene glycol plasticiser such as
Macrogol 3350 in an ampunt qf, 18.2 to 22.2 % by
weight; talc in an anmount of 14.5 to 15. 1% by wei ght
iron oxide yellow in an ampunt of 12.5 to 17.5 % by
wei glatordingtthie fonttadr iasygpct affttls inventiem ithere o poscvided @ phamaceutical

co N ey VR GAPRGHT + TMA g <oamprrLELBARa 150 wih fannitol

and\@ESE ap;%wg}f;mé fdrimsé ﬁftﬁsgro“d%tﬁbrﬁéf RUpYPioalY leff@étqlea%nhrblooded
an ano 38.0 to 42 % by wei gh ? a pol yet hyl ene

wﬂgm&&whapmuﬁt|0|ser such as throgol 3350 in an anount

é%fordltf% t%% @ﬁh@r k%é/a.tulrﬁ 09 Hlel 1}1\6661% g, th ne 1asg1r$ ids ‘i{] ;A pgarmaceutlcal

corﬁmuiﬁn WhicH c@mbﬂseg a(fuﬁiaﬁ]z’e Yt o htcoﬁfpohﬁteoﬂﬁﬁhulaqs a)&Bﬂuse ina
titani umdi oxide in an anount of 22.0 to 25.0 % by
Wamb&mde@fmlm@é YRS A\ ENBTIRVasHE agentghthe eongainmesy and/or
y in these enbodi nents
Ue*ﬁg 598%%E$§88§%%%%Fd§n(%%&gnount of 2.5 to 5% by
V\/GI ghtordfngttb] @ firalidr é¢atwo o€ thefioveneiva mipdre 1sqh0‘utie(¥‘ra PRarbwaceutical

ht of. the tablet K t
COIRP‘}? Vgilﬂa P‘S{fépliaiieg% gﬁg{ﬁﬁ%@q@g{%m{rﬁgﬁg pﬂta rmera a) with mannitol

fortu%TFhUE[ {)vgﬁﬁl %ﬁoﬁeé@nﬁ’iﬁl Lucﬁ%s e %H%nf?tuli‘\% 1Vg ng&ﬁsn? the contalnrnent

Phar maceuti cal conposition conprising a rate sal
andgér teeam)ﬂp@tﬁ poblidératior ddaac Slmhrmyalws sess p ot ent
anti,- our, 2 nhibition a

i naseorIRgde ittt of B Bt i iviio ppall phbmaceutical

corhpsRn WhicREOmPHiscy al fiMafife AMJIf-atddiPin@ELMESula (5a) with mannitol
articularly, the conpounds of the present invention

ancpdliealofumyphiagphade foanse ingr whint-blagdpd enimapsish @t imanas @n enti-invasive
ageth ’rye @gl?tgfnvpl%né‘ gﬂ%r/]orstreapment %f &oﬁlltfee}latrl]\%e 1gea§en gucﬁ as cancer.

According to a further aspect of the invention, there is provided the use of a
pharmaceutical composition which comprises a fumarate salt of a compound of formula
(5a) for the production of an anti-proliferative effect in a warm-blooded animal such as
man.

According to a further aspect of the invention, there is provided the use of a
pharmaceutical composition which comprises a fumarate salt of a compound of formula
(5a) with mannitol for the production of an anti-proliferative effect in a warm-blooded

animal such as man.

According to a further aspect of the invention, there is provided the use of a
pharmaceutical composition which comprises a fumarate salt of a compound of formula
(5a) with mannitol and dicalcium phosphate for the production of an anti-proliferative
effect in a warm-blooded animal such as man.

According to a further feature of this aspect of the invention there is provided the

use of a pharmaceutical composition which comprises a fumarate salt of a compound of
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solid and/or liquid tunour disease. Particularly, the
conpounds of the present invention are expected to be
wQs@Pas3shh t he prevention or treatnent of thoSECT/GBRUIPHS0695
whi ch are sensitive to inhibition of nlTOR Further,
t he conpounds of the present invention are expected to
be useful in the prevention & treatnent of those
tunours which are nedi ated alone or in part by mlrOR
The conpounds may thus be used to produce an nifOR
foremba(¥e) inrthé matdhagtuef dfechedicamentdommsb irothd edodastiombf amanti-
ed.of such treatpent. . |nhi rs of nlrfOR ki nase
ol ECER 3 WERPBRMs Lk ('R o nPhe t roat ot of
prohicé@tmaity 8 fetiise FsRurs WE thidSspeartelc @anshtiod tRaE ‘id ﬁrid{zi%d the
solid tundurs such as carci noma and sarcomas and
us¢] @@mﬁﬁmu&m comnpiaiwhighicgmarnisdsesiumathte salpefra ¢0c151m0and of
for P ER LT AP0y e MR T RGeS srT et g Saalraa broduction

of no«nﬁi:plohfewide dff¢610in GanGa1-blabde ddnamelnduoia hyﬁ@h ar cancer)
and prostate, and of cancer of the bile duct, bone,

bl adder, head and neck, kidney, liver,
gﬁsfﬁ, thrgs arf‘li’f\lt 'féagl’yrg Stfgﬁigs%gtg):f@l?exﬁg%g%n tﬁ@r@ o @%v%ded the

usdﬁfdphMmm&mua&ﬂbommbﬁMbnnghmhub&uﬂgwmﬂﬁnﬁ@nnek&hﬂ@ﬁmummoundof

and chroni.c enous Ieukaen1a )], )
for%wf Ppl withnangiiel ag ahq Shawhaigip .thedaﬁ%t%@]ﬁ@é @gaedicament
forWé fhing Pf‘odﬁ%&f S Y- nlt%ﬁifei’ﬁtlvb %ffEQQntaQ\%‘ﬁln@%de%fammal such as

cancer in a patient lude, but are not limted to,
maant i -tunour effects, the response rate the tine to

di seas Ssi on_an e.surviv rate,

O B T e L R, P B
phdrﬂl%@éi&ﬂc@l%ohﬁfékl%@ﬁ whidh @n@prizes a hindarkRQalk 6f a bép&ird FITormula

of tunour grow h, tunnuﬁ@&romﬁh del ay, regression of

(5} frdhe prodhetioniaf@a apeptetimeiliect i neewadéepded prinad such as man.
r egé%corlal gto talfnl%yer agpecg efs tﬁ? Env%ntlon tﬁ ?e ]?s é) Vlhéd u\é\ne Qpa

I Seas rogression. S I nc

ph@ﬁl@@éwﬂcal(ﬁoh@obﬂtl@ﬁwmﬂi conSprises 11 ﬁﬁﬁarﬁt%%aﬂt oea borﬁf)ound of formula
sting.dj sease. A nTOR ki nase inhjbitor, or

G aa) hahrmRiie] 0 fheypraducsion ob P araptetic ¢Ecka Wwyblwé%d ggmal such

as ggful for the treatment patients with cancers,
including, but not Iinted to, haematol ogic
mal Agoadoiges agucther aspdceotkihe mvantion) Ithdr@is@rmyiéécbthia usc of a

I homas such. as Hodgki n's di sease, non-Hod
phé}%@%@swmpﬁéu% YRR B oL Mg sHORGY S0 fopna'of formula
QRMIRb B cﬁcaﬁi&ﬁﬁ&rﬁfmamﬂm 1 pt0dRBbh G by B St AdFEct in a

he| met ast ases such as breast
warm-blooded animal such as man.

According to a further feature of this aspect of the invention there is provided the
use of a pharmaceutical composition which comprises a fumarate salt of a compound of
formula (5a) in the manufacture of a medicament for use in the production of an apoptotic
effect in a warm-blooded animal such as man.

According to a further feature of this aspect of the invention there is provided the
use of a pharmaceutical composition which comprises a fumarate salt of a compound of

formula (5a) with mannitol in the manufacture of a medicament for use in the production

of an apoptotic effect in a warm-blooded animal such as man.
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cancer, lung cancer (non-small cell |ung cancer

(NSCL), small cell lung cancer (SCLC), squanous cel
w@2000i15850m) , endonetrial cancer, tunours of thECTYEBRI0AI050695

nervous system such as gliomas, dysenbryopl astic

neur oepi thelial tunmour, glioblastoma nultiforme, m xed

gliomas, medul | obl astoma, refd nobl astons,

neur obl ast ona, germ nona and teratonmm, cancers of the

gastrointestinal tract such as gastric cancer,

oesdpbadalg te arigrher fmFratoﬁ tes hapketrof thd meentiondhat moprayided the

ocay.ci nomas n and r.ect carc
usegel o ehgie A SRRy B RREPH RS b i €T aRsegnpound of
forfRNCBEPwRh nfahitSlkind dfdatdiud PhoFhaRan AR &aﬁf&aﬁ&lo@uln@édlcamem
metastatic nmelanoma), thyroid cancers, cancers of th
formsaith the qud@eﬂkowfohnmnp@tls cifectiime V@atmrblm@f:dglmm§uch as man.
prozt.a corﬁf eStfu vl eerlg\llex 1on k?rréj R pr VldedEl the use of a
bl a ki %ney MLy |ng renal y é) ['nona,. &Y 8at

phﬁﬁﬂabe@@dl do@ipakition twlﬁoﬂ MriseS8 ﬂaﬁmw@ selebf a e@npdurRANESormula
sarcomas such as osteosarcoma, chondrosarcomm,

(53) wiithriy Sreamemiectus of e nqdicpment for o, 2 Eginhlogdednimhsuch as
rnag §§ 5111 Qllltp Etﬁfﬁ%l'\f@ g%eé& h{ fﬂ%hn&lfﬁ%ﬂf at(a%t%@atméﬁ Re Efolrcferatlve disease

ar cona, ratric cancers such
mmhmabﬂﬁﬁyosarconas and neur obl ast onas. The conpounds of
the p

ent ventlon and .t he net hods of tr
conﬁF?%faWé ? ﬁg UTFRIE Of fiegMuntige st lsanrwgﬁé \ln‘fgh‘é%%f a
pha{rﬂliab@itltcﬁ’lroonﬁfosﬁoﬁt&ﬁﬁ rls6@h R A&E ]Pit @Pll @o Bound of formula

sal tthereof, are expected to be particularly useful
(5a) writhtrhannitp bmtth@manuﬂactpm ofernmedipandnt If(mng;e camoerm-blooded animal

rost ate cancer | angma,, ovaria
Suc@&ﬁ&@? aSé‘Hd‘BHéW%S%‘(F ageidnfhe ﬁ?P{THES% ‘ﬁ A8t freaglgﬁ?trqfé’mhferatwe
dis€ERBSEIh asAh&eMms, head and neck cancers, tunours of
the central nervous system and their netastases, and

al sdceadinghie atfwiher heatare of tl;@anvwg theire is raevided thyels@oﬂa
phargll'a{ceut%ca acotnﬁ)og%og "W Skt gs 5 Hﬁnrlargtsé %glg c?rgllﬁoeund of formula

I‘OV rraceu

(5ag mmoﬁadnnt@han&fmcdlcmmrmfosmse m tﬁ@ﬁﬁﬁ@ﬁaemﬁeadﬂa 1@édidament for use in
compound of formula (5a) for use as a nedicanment in a
a WAHPTRIN A58 @BidNaA ATGheds B AAnHEAYaSNCCARERY iR dhg gongpinment and/or

treeftﬁmar dugly r@l%& rve ﬁfseéslg%u%l{]ys Wi;]é%n there is provided a

tical conposi tion ich conprises a fumarate
sal Accxfrdmgcto appatined fedfturt of this aspe&a)f thd inkemtnnhdrolis frovided a

enlfi O DGR AT -l TRt G DRBORHBHE | g h s man.
in $de80E sich tRAANLASHid RGBS Sithinf®ring to said animal an effective
amount of a pharmaceutical composition which comprises a fumarate salt of a compound
of formula (5a).

According to a further feature of this aspect of the invention there is provided a
method for producing an anti-proliferative effect in a warm-blooded animal, such as man,
in need of such treatment which comprises administering to said animal an effective
amount of a pharmaceutical composition which comprises a fumarate salt of a compound
of formula (5a) with mannitol.

According to a further feature of this aspect of the invention there is provided a
method for producing an anti-proliferative effect in a warm-blooded animal, such as man,

in need of such treatment which comprises administering to said animal an effective
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conmposition which conprises a fumarate salt of a

conpound of formula (5a) with mannitol and dical ci um
w@beepssbe for use as a nedi cament in a war m bPGDGBR09/050695

ani mal such as man. According to a further aspect of

the invention, there is provided a pharnmaceuti cal

conposition V\,hl ch conpri ses & fumarate salt of a

compound of formula (5a) for use in the production of

an anti-proliferative effect in a warm bl ooded ani mal
amguglof aphammccworbranpgition whiticompriscasgentrags saitid a compound

nvent i there i.s pr.ov ded rmaceuti cal
of fogiu e it finie eafRALEE ahe BBk ar o sl ¢ of a
conReeuidingfto b Pkt Fedr@dbf YH1§ By paaTith OinvéRfon4B&e idprbPRled a
production of an anti-proliferative effect in a

methed feoproderiel amnirinvesiehciiert pthe evptaordenignd/or geatment of solid

s s R S B R Sef B e PR LG i

corﬁ@hges @ﬂmﬁnﬁ@mgqursdldcafnuﬁﬂranmﬁfacﬁ@ammﬁ bf #phRarhiactutiRad
di cal ci um ﬁhos phate for use in the production of an

corgpasitiqrwhich epmprises adpmarate salf of agapperebelcl@rmniadad)- such
as K@gbrgn%qg ﬁ%@&rtf&t@re of'dk{é gs{ge@tsb?%:et 1n9£ntfoiﬂqrere is provided a

i nven ere 1s provi har maceut
medmﬂ;fosprbdMng/\hn arlti- maspw: sffsct hyfthﬁmma?tnﬁn&ﬁlahd/of treatment of solid

npound .of for 5a) for use in the production of
tuna%r Qb“&iﬁed? ?avaémrﬂé ﬁngn%a LWFBP B8 nﬁﬁﬁﬁ) ﬁfg?uCﬁa@ﬂtr%Féﬁ which
es éﬁ&ﬁﬁ&éﬁ}% tto%aﬁ aﬁlﬂﬁélrh%refﬁéﬁ&‘&ém&fnt BF&Ph&Mﬁeédtﬁﬁb

ere is provided a pharmaceutical conposition
commspmnswalslcla cémnmeataéumatatte wit d acompoumdiobforthokar(hid)avith
ési with mannitol for use in the production of an
maliiptotic effect in a warm bl ooded ani mal such as

MaN AQESAIGItHE fhiPhd féanirk e thiaspeetor@he nhentionBAL iPfrovided a
there is provided a pharnmaceuti cal conposition which

methodpel preducing ynairtaingaysd effest by theeptamracdfand/or froataent of solid
tunﬁ%l?)dlsea o Ec n%a%ﬁlglﬁooacﬁ Q%Bgr% a%u% h 4, ho]%%%%& §f guocfl truegt%len@ which

coni@ii gk bimtdestirniosaid anuail aas‘effeamve Aeeon of mghztrmaaeuncal
further feature of the invention there is provided

corppRsitirticich cempitadumeradisaitnf arrorpeprd @%&)ﬂaultadﬁ%)r\@?lémanmtol
ané&il:&lcfgp]ﬁ é)und of formula (5a) for use in a

anl mal such as nman as an anti-invasive
ageAtcordingzhe adontlicriasprendf tha diventidrr thatene ptovided the use of a
pheP 4 %lcellftl%arllactolrﬁi)%sgllorsl %v%?c golflrg:pl}isgss a %u%rl]a%gtre salt of a compound of formula
(5a) in the manufacture of a medicament for use in the prevention or treatment of
proliferative disease such as cancer in a warm-blooded animal such as man.

According to a further aspect of the invention there is provided the use of a
pharmaceutical composition which comprises a fumarate salt of a compound of formula
(5a) with mannitol in the manufacture of a medicament for use in the prevention or
treatment of proliferative disease such as cancer in a warm-blooded animal such as man.

According to a further aspect of the invention there is provided the use of a
pharmaceutical composition which comprises a fumarate salt of a compound of formula
(5a) with mannitol and dicalcium phosphate in the manufacture of a medicament for use in

the prevention or treatment of proliferative disease such as cancer in a warm-blooded

animal such as man.
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According to a further feature of the invention there

is provided a pharnaceutical conposition which
w@opnsses a fumarate salt of a conpound of f oPEIIGR2009/050695

(5a) with mannitol for use in a warm bl ooded ani nal

such as man as an anti-invasive agent in the

contai nnent and/or treatnentg.of proliferative di sease

such as cancer. According to a further feature of the

invention there is provided a pharnmaceuti cal

c onposartlingrio wHinther dentpoe io§ €8s aspectritiat i@ verdlon thére as provided a

ompound of fornmula t h. .manni and, di cal ci um
meffRIhEE fsr LY Fortmetel o R e St Taleh 8 ERMCGE M
waf-badbdad Ehrrﬂalﬂ vsaéﬁ ¥EmageRheddoftsieh GORhRhNWERA caRPLNSs

treatment of proliferative di sease such as cancer.
admmmrmgrtg spig aginpal an ﬁéfpcta@rﬁ@munbﬁf 4 plearinacaarticloempopigipe which
corn rls% Irglgrate sd $3& rcr)lf a &exga hcal conposi tion

Which ¢ nprises a 0 ng%l% 3 conpound of

for P&chﬁd{n@&d aff@ithdr ieatype 0@ tlﬁi as@ﬁcthf tidinvention there is provided a

anti-proliferative effect in_a warmbl ooded ani nal
metpd Horge peryentiRiee teratgent of arofiferatiey disgapeichgp cprper in a
Wahﬂ%?&td &’Ql’nn{atfI es'[lgh hssrnQﬁ it 'ng&fj sﬁﬁh H%ﬁm%flt &hich c?rn rlses

rmaceuti cal nposi’ti on conprises a rate

adrﬁmlldterm‘g ta smdratpﬁnm Gin @ffeétmemnﬂlaim( 689 phurtaceuinali doalpofiaion which

the p %ductlon of. an anti - follfer effect1 in a
comrigs IlwBte BHiotacougerb fepul a)@é&ﬂ lﬁ‘@mtl
fur Naé‘(frdﬁl 98 ﬁtfur‘ﬁﬁertf&%urb Y &l é@@ct dr ‘Pl?é ﬁvétﬁloﬁrtﬁ’é%b qjseﬂrowd@d a

use of har maceuti cal conposition conpri ses a
meﬂl@dﬁfomﬂle psakcttiaf ordraaongs oh drochﬂfer&imvams@&( 5&:}1 agiceieer in a

i tol and, dical cium or t he ducti.on of
wali o pie ey DR RSEE oMo P o B S Rl
adritedfera (BB afFEQ ad ichBcth aindudf bhephdr@atdutiealRonipdbiSion which

aspect of the invention there is provided the use of a

comprareiradeneiateaialt ob msosippishofiimawra comprithsmennitol anddigeleium
he %%ateof a conmpound offornula (5a) in the manufacture
p a nmedi canent for use in the production of an anti

pr oAict @talgity @ fetiicd atpdchofthwaivightddromeeds providakd aquﬁhnafeuncal
man.  According to a further feature of this aspect
corpppsitionuhich spMpriss @ fmaptowiltipdd componadobiorgula(Sa) for use in the

preggr?t{o%?r G bk OPﬁgpé)@h#Og?gn]Wu%h %%a%%ﬁ%ﬁﬁt%ﬁﬁhlﬁufoﬂ'@%&{ kinase

a conpoun manni t
that fre imeifdaia thir @grefl transdadii@astepstwiiiol laad ¢o the préi&eration, survival,
invgsrlxgedn%cs:st alm%nmigratory ability of tumour cells.

According to a further aspect of the invention there is provided a pharmaceutical
composition which comprises a fumarate salt of a compound of formula (5a) with mannitol
for use in the prevention or treatment of those tumours which are sensitive to inhibition of
mTOR kinase that are involved in the signal transduction steps which lead to the
proliferation, survival, invasiveness and migratory ability of tumour cells.

According to a further aspect of the invention there is provided a pharmaceutical
composition which comprises a fumarate salt of a compound of formula (5a) with mannitol
and dicalcium phosphate for use in the prevention or treatment of those tumours which are
sensitive to inhibition of mTOR kinase that are involved in the signal transduction steps

which lead to the proliferation, survival, invasiveness and migratory ability of tumour

cells.
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of an anti-pro liferative effect in a warm bl ooded
ani mal such as man. According to a further feature of

WO Ri0g/1585pect of the invention there is provi deRCT/G820996050695
of a pharmaceutical conposition which conprises a
fumarate salt of a conpound of formula (5a) wth
manni t ol and di cal ci um phos te in the manufacture of
a medi canment for use in the production of an anti-pro
liferative effect in a warm bl ooded ani mal such as
manAcgadmgdod adurtler dedtwre tohéris asppeatf thof iny éréionrth@nts puyided the

there is provided the us har ceutlc
uselgerTahii e eRredipt il cafpla DR g gyt fabgt geompound of
forﬁl‘ﬁ[ﬂﬂ@ Wi tRE mbRd bR ((%edl@efm&ﬁ forlfs@ @t&'ﬁl%'p%{zeﬁﬁotﬁ& treatment of

apoptotic effect in a warm bl ooded ani mal such as man.

thope Bioradicnhich aee seositikieto iabibeim STMTAR kinnse et axe,intdhesdein the

mgr\kﬁ R (Yucglgr(lj stte hsew ICE le?rfg §11R ehpalrr e%a it Iascugvlol g’lgglﬁ gssl{le%ﬂe(s)snand

nn@@mﬁpMﬁhﬁﬁﬁMmmbmhmﬂann|toI for the production of an
apoptotic effect in a warmbl ooded anj mal such as man.

Ac cAeenrAinette aduthar dopdire 96 fuv pspeet af e pension;there iy previded the
use vﬂ? (&Lh%}[rhgc%gtléah 1€oilp sifidn @hﬁﬁ %Bﬁ?ﬁg}e#ét d fifHarGOIRE, déFloaf éo%})ound of

rises a funmrate sa a conpoun
forfnatanis h)aw(tﬁ a&janwitdhin teemaiudhctame dlnmih@lmem fohaspinahe pfevention

t he ctlon of an. pop totjc eff
or ‘Rﬂ%tlﬁ?rbtlog 8 RPHE @Sﬁﬁ’ﬁ 0 ﬂfgm?QRakmase that are

invbHel ethe s?gzi‘ltapﬁﬁlsﬁuctfoﬂ' s?ég@%@l@éht lefd tottH§ gfor]lYé?rQ‘Ltlde Quiviigr.e

i's provided the use of phar maceut i cal conposition
mvahivgtescorpnigsgeryaabiilityref atreowaklls.of a conpound of

for N th manuf.gct ure of. a medi

uoe EHOERE WA T T BT GHCG R BT GRTRG rovided the
usEHPHAHARLRECABbMPLsi SHEWhRE cOBPrisAGCRNMALAYsd1 ok compound of

further feature of this aspect of the invention there

fom@lqiﬁ@)/wﬁb mat.tlhléolm@é disfalcaurp maom@un ﬁlteamamrfm@r@uqf papedicament
for HI85 1nwlhg 8{ Ton ?ra%reayment t%%ﬁm%" utnhours wh Enp sengiltlv? to_inhibition of

mToRlkhagehht afr@ invebed i tHehegnarl @aimdtm:tm sedps arhicpiepd aithe
effect in a warm bl ooded ani mal such as nan. According
profigerafign, syybial. fevesiyeress fnd Aigraigspakititydt timaus gellant i on

t heA%cdral rtg Yif !g%ﬁertf&%uﬂé el a@g&%&ﬁ@lﬁ@&ﬁioﬁqg?re is provided a

conposi t conprises a fumarate salt
methodFouthd pt‘ﬁventlon or treatment of those tumours which are sensitive to inhibition

of mTOR kinase that are involved in the signal transduction steps which lead to the
proliferation, survival, invasiveness and migratory ability of tumour cells which comprises
administering to said animal an effective amount of a pharmaceutical composition which
comprises a fumarate salt of a compound of formula (5a).

According to a further feature of this aspect of the invention there is provided a
method for the prevention or treatment of those tumours which are sensitive to inhibition
of mTOR kinase that are involved in the signal transduction steps which lead to the
proliferation, survival, invasiveness and migratory ability of tumour cells which comprises
administering to said animal an effective amount of a pharmaceutical composition which
comprises a fumarate salt of a compound of formula (5a) with mannitol.

According to a further feature of this aspect of the invention there is provided a

method for the prevention or treatment of those tumours which are sensitive to inhibition
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formula (5a) with mannitol and dical ci um phosphate in

t he manufacture of a nmedi canent for use in the
wWEe@dasishon of an apoptotic effect in a warm bPODGEBA09/050695

ani mal such as man. According to a further feature of

the invention there is provided the use of a

phar maceuti cal conposition vgy ch conprises a fumarate

salt of a conpound of formula (5a) with in the

manuf acture of a medi canent for use in a warm bl ooded
of miiOkekingsgchatase manlvad irathe argnik transdigitve stegemthidhrieadchte the

ant ai nnent and/or treatpnent of pr. if rati ve.di sease .
prog it SEahel e ehr s Ah ey i T BT s Grmprises
adﬂﬂﬁ‘{s@éﬂﬂgQB shidQhfndl 3n RFRMIEH duREo S Bh@madeutical composition which

phar maceuti cal conposition which conprises a furmarate

corsmaes effumargtoriabwhd compperhef farmsla(Sayivwith mammiiol end figalcium
ho ﬁatranf acture of a nedi canent for use in a
PhOSEYHY bl ooded ani mal such as man as an anti-invasive

agenkcdriinghe a teiificiafeendf tha divenitidd ®idteeptovidfed a pharmaceutical
proliferative disease such as cancer. Accordi ng( to a
corppsitipsrwhigh coparisss afhmarags saf greopmered pkfopmnala(dodor we in

proggﬁna%?;nﬁd}bg{ qgigﬁgfbgtg ~ffQpPOsi tion which conprises a

ate sa ound of formula (5a) with
manAict@tingna adincladr @spect pifiths ptvaheor thetche prmzmtiaqtharrﬁa@ﬁtical

o S S0 g v ot ar el R g L
for@8A{oroliiGat Jﬁ@bﬂ)ﬁln&%q{lﬁ&ﬁ&g Jriugr di sease such as

cancer. According to a furthér feature of this aspect '
of theorilmgdntifamhdr herest ofsthp myentigdtharene phoodielarpharmaceutical

roduci n n_ant.i L Rro Lif ralve ef f ect
ot Bl oAt Pl Q1 abd romes S affofipule (g with mamnitol
and die@ti H[ﬂfh%hdéﬂhaﬁ@ fR QP Iﬁeﬁdﬁ@ﬂ RTeREkhaG 1ﬁ1ﬂbﬁee’%yfi=fi%8ﬂ mal
an effective anount of a pharmaceutical conpoSition

whi dkcardimgrip gé@rtl@rfpr@f i @ﬁp@ct@ff the l@mﬁwﬁ@emﬂs prOVIded the
use( oq{ n""f][al'aﬂlé f}‘z}cal C r d' nIQWEHﬁ corn rlges a ﬁims??aééj i ooff ARy o(r]n;%ound of

|on ere provi

forﬁlﬁmﬁ(@ﬁ) 1Iiigh@’1ﬂ1aﬁ1mattuw &fld thedigdrhote f@‘f dsedd prioRiding a mTOR kinase
war m bl ooded ani mal, such as man, in need of such
inhiitogY #i¢At whi ch conpri ses adninistering to said ani nal

aﬂi %hé Co%fg‘f@ a RO e re %fﬁﬁééﬁ%@&eo#%ecﬁb%ﬁ%%g&b b FBvided the

rises a fumarat
use of a pharmaceutical composition which comprises a fumarate salt of a compound of

formula (5a) with mannitol in the manufacture of a medicament for use in providing a
mTOR kinase inhibitory effect.

According to a further feature of this aspect of the invention there is provided the
use of a pharmaceutical composition which comprises a fumarate salt of a compound of
formula (5a) with mannitol and dicalcium phosphate in the manufacture of a medicament
for use in providing a mTOR kinase inhibitory effect.

According to a further aspect of the invention there is also provided a method for
providing a mTOR kinase inhibitory effect which comprises administering an effective
amount of a pharmaceutical composition which comprises a fumarate salt of a compound
of formula (5a).

According to a further aspect of the invention there is also provided a method for

providing a mTOR kinase inhibitory effect which comprises administering an effective
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of fornmula (5a) with mannitol. According to a further

feature of this aspect of the invention there is
WEe@oissse? a met hod for produci ng an anti - prol i PEF/GBRAG/050695

effect in a warm bl ooded ani mal, such as man, in need

of such treatnment which conprises adm nistering to

said ani mal an effectivearmug&t of a pharnmaceuti cal

conmposi tion which conprises a funmarate salt of a

compound of formula (5a) with mannitol and dical ci um
amping sy la phermateatoraticorgpasdicn which bempfigaunmanfe salticd a compound

f the inyention there is provided a nethod for

Of%F%H@c,(F% lél?lmﬁﬂ?}lﬁl nvasi ve effect by the contai nnent

and/ or treatment of solid tunmour disease in a

war m bl ooded ani mal, such as man, in need of such

t r edeersdingih i dbrthes apracsefsthadvicntiest eicrig also priidedzanmethpd for
prov W},|d11(1e faflren ggglggeo %Jllﬂt Of e%p wiln?%gﬁltplrl(s:gsl ad(ﬁgrrlrlﬁ%%ntg Iarcl) Uffective
amﬁm{tmﬂh@héﬁ@a)ceubﬁﬁt thrdpd@gldnlfwlﬁclﬁ usthpEdes fae“aﬁldfaee aft dfiicmpound

aspect of the invention there is provided a nethod for
of @F@H@dﬁ@g‘”%nﬁmw|aﬁd/§§3?k¢élf%9h%%?hat§y t he cont ai nment

and/A%% T g‘% g‘ﬁﬂrthegffea%@e oﬁ tl{eqﬁpéﬁnuog 'tl‘?‘e“?@%ﬁa b@fi@d a }ﬁarmaceutical

war m bl ooded - ani mal .- Such as man, n heed of sub
corhpasationentiicivbompries rarfnmafme attrafai otrpoungof ormaladSafomade in the

an effectlve mount of . a pharmaceuti cal osi tion
treqfpeR P CHRTH lgﬁgmgla%mlss%é s, obptructive alwa%%g%a%fmmune diseases

oréa‘i’&@%f‘és@ul@?&)sea}%sth manni tol. According to a further
feature of this aspect of the invention there is

pr o¥cdeding tnetfmdmbrff@turp b theanvegntian tizme is-providsd & pharmaceutical
efftt ]|¥ he cont ai l;[ atd/or treat % flzglid. ol
COPRATOLR™ TS e 5YBPTIH & WQF’E’?}% % d’Jé‘ocOH’rPOH’& [elad2)pgith mannito
foruRe HEBE trehtnRUESF dah &t MBIBI YRS i S OB rd‘tﬁﬁﬁctlve airways diseases,
adm nistering to sai d animal an effective anount of a

lml’phlaﬁr daesees orecatdieswpder dipagpeswhi ch conpr | ses a f umar at e
di Célcgordll%g ggotlrt:l{] q fggt%fe %rf{'%: 11%%‘%1021 thefrur t He& ha%rmgf:eutical

ciu ccor

corhlbtﬁlt[cﬁthelﬁlt:h Oditnf)lhﬁs@ ﬂlﬁlaﬁlt@%lltdﬁf c] cbh@otiﬁdiof)forrﬁula (52) with mannitol
har maceuti cal conposition which conprjises a fumarate
andsdicglcigm phasphase (M dsom the FREIMENt Sf0anee, FRMMRHRIY déscnics

o Gl ) TR 008 BN et o

war Actdrdmgeo admithoa |fea$1ule fof e imagmtion there is prov1ded a pharmaceutical
composition which comprises a fumarate salt of a compound of formula (5a) for use in the
treatment of solid tumours such as carcinoma and sarcomas and the leukaemias and
lymphoid malignancies.

According to a further feature of the invention there is provided a pharmaceutical
composition which comprises a fumarate salt of a compound of formula (5a) with mannitol
for use in the treatment of solid tumours such as carcinoma and sarcomas and the
leukaemias and lymphoid malignancies.

According to a further feature of the invention there is provided a pharmaceutical
composition which comprises a fumarate salt of a compound of formula (5a) with mannitol

and dicalcium phosphate for use in the treatment of solid tumours such as carcinoma and

sarcomas and the leukaemias and lymphoid malignancies.
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According to a further aspect of the invention there

is provided the use of a pharmaceutical conposition
warioehsxsenpri ses a fumarate salt of a conpoundP@f/GB2009/050695

formula (5a) with mannitol in the manufacture of a

medi canent for use in the prevention or treatnent of

proliferative di sease such cancer in a warm bl ooded

ani mal such as man. According to a further aspect of

the invention there is provided the use of a

phaAcewdugitc a Ifurttlmnﬁmlilrb iob thevihvaitios dimgue isgesvided apbarataecutical

coypsii e AoRaH & T Rre s Ahodintd o RAR IR e in the

tredt@lentUsiRah&br bR herOME RbiRE1@h, LA AheMAtg Qall cell lung cancer, non-
proliferative di sease such as cancer in a warm bl ooded’

smalhpethlung getteensntmanayedydilarganesrharfdprostete. f eat ure of
thi %8%01‘ Ell%tt? %fefu%l}eé ééeaﬁvrlggﬁlt gﬁn{/ h rgﬁ tlllesr% R (I)‘g\ldge(lq a pharrnaceutlcal
corﬁp@htid‘nexmth ¢¥e&mpiss afematitdisatsof@anapouhdioBfowa iy bh)oeide thannitol
animal, such as man, in need of such treatnent which
for piserisy the Esataeat off cwnestioh gha eassicolosestim luag (iaeludingispll cell lung
] ri ses
U2 A RS GO WPl
Ac cakchrdmgtto adurthor ttdueure foé dtelinecndibn ttllnslrs isgspedtd aphdrhmaceutical

i nvention there.is provided a method f he . .
COTRRQNAER WRIRD RS Salirod i cPBIPRLRG F Sl 43 gighmannitol

an@&cﬁ@f‘ﬁﬁ?ﬁhds Ac VRS B @e %Qtnﬁﬂ{ B anc§WEbh At e AR ToldrEetum, lung

need such treatnent which conprises adm ni stering
(1n¢10dlsg|snha1=.lnﬁlﬂralngman@‘rfmmtsrmél @htdumng canfceizandaemdicmincotalcancer)
osition which conprises a fumarate salt of a
amﬁ@ﬁ%% Snd of formula (5a) with mannitol. According to a

f ur hoedrding@ad | et fédmins oRBRERYer®on tige isPrEAHEP Fﬁi}ﬁfa@euﬁcal
is provided a nethod for the prevention or treatnent

corgpospas Whigh a@mp@se@ rfemgatsudtofasosmaued of fermula (5 a) for use in the

tre%’%ﬁlggtt ot}l c?lﬁgj f %I bn% d’uctS Bgne %IZ?dHQr h%ad anﬁ%%?%%dnse hver

irses’adm nrs ani mal

gasﬁﬁuﬁésf[lﬁ@ltt[s‘gﬁb aawpﬁﬁgusf ovarppancress lethtabte& @m@ﬁl ﬁﬂeﬁfs cervix and
whi ch cgggrlses a fumarate salt of a conpound

vulygyrang 04 Iquisagming {iRclrdingiAld a@n@w)c@pﬁmﬁwﬁegﬁr@a@ &ymphomas.
Ac Cs&%&‘drﬂglggé’ aFuriidy (80 37 BRGhy Qlioh h?l?eré SO h&ﬂ a pREFGceutical

IS provi a pharmaceuti cal conposit
corgpugtidnselsica comprscatdumatate et o aamn‘;poumﬁobiforfholar(ﬂdt)amth mannitol
for glgg ?n 518 trealljt%l%n‘lc gf caqulger of the bile duct, bone, bladder, head and neck, kidney,
liver, gastrointestinal tissue, oesophagus, ovary, pancreas, skin, testes, thyroid, uterus,
cervix and vulva, and of leukaemias (including ALL and CML), multiple myeloma and
lymphomas.

According to a further feature of the invention there is provided a pharmaceutical
composition which comprises a fumarate salt of a compound of formula (5a) with mannitol
and dicalcium phosphate for use in the treatment of cancer of the bile duct, bone, bladder,
head and neck, kidney, liver, gastrointestinal tissue, oesophagus, ovary, pancreas, skin,
testes, thyroid, uterus, cervix and vulva, and of leukaemias (including ALL and CML),
multiple myeloma and lymphomas.

According to a further feature of the invention there is provided a pharmaceutical

composition which comprises a fumarate salt of a compound of formula (5a) for use in the
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prevention or treatnment of those tunours which are
sensitive to inhibition of nlfOR ki nase that are
WO pwol153587 i n t he signal transduction steps whi BGI/GBa®9/050695
to the proliferation, survival, invasiveness and
mgratory ability of tunmour cells. According to a
further aspect of the inven&ﬂpn there is provided a
phar maceuti cal conposition ich conprises a fumarate
salt of a conpound of formula (5a) with mannitol for
treatgent of daheer pf thednleidont, bond, beatlere htadafdtneds idneyplives,
are. sen3|t|ﬁe to inhibition of nlTOR kinase th

t .
gas PE&?W%H P8P CREOPHESYS) QYAY PHARSIYEY PEH TSP e tspihyroid,

utehB2ebri iR ahBSuREOAHd STléikaORias %lec}{id‘i’r@ ALLRM@EIE) &R$tiA8 thyeloma
mgratory ability of tunmour cel According to a

and lymphemagaspect of the |nvent|on there is provided a
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treatment of those tunmours which are sensitive to
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live;f'i %ﬂ[l?'*)mttésﬁﬁaﬁq{ég&é 85’50@1:1%‘?@' nv??%nh(ﬁﬁ&rlhﬁl h!ﬂ%regars,a Stkg}’ )}estes,

eration, suorvi i'veness an
thyﬁdti'd,l uttrys,afertixiandivules|and ofbikachiag (ihcduding Witherd €RAL)LMeltiple
thls aspect of the invention there is provided the
mWE magndd Wﬁﬁ b"M¥ceut i cal conposition which conprises a

f UMBL&d8in ?EH) b f@h & f@a‘i’m Quag 1ﬁ'tienft19f1 'ﬁﬁgr@ls(ﬁé“)ldé({‘a féﬁ‘aﬁmaceutlcal

manuf act u a nmedi canent for use in the prevention
corgposttrasay innelm cOmprlieh @iemtawmﬂﬂtsofmmpoaméo%@nsulal(ﬁe) Wwith mannitol

an(jsﬁ? gﬂgljlu%{ Mg%g? T &ﬁe ntgﬁ geé\tﬁ}aetghgﬁ cglggder}vgtk{eﬁtgle (ch tE)one bladder,

hedd @ Inb €€, AidrRY, livekdr bk ihtestiny ASIUENBSFhRNY ohSf, kR n¥etrium,
ability of tunour cells. According to a further

parfceeas.Laken, ddstas hihgroad pérus, eervichand yirenehé af lehkgamipss(including ALL
amPéRﬁJdﬁﬂhm égmggng§ﬁm?{ Ceutlcal conposi tion which

r'i ses drar at *a conpound of formula

( 5 a)AcWrtifmgrm At fédturk PE tHaimdngioh Wicee fpravitedla pharBateutical
for use in the prevention or treatnment of those
corpRpisWIKRR epmariwes sdhaprats wltad ajcaripered ohfosnulnfen for use in the

treei‘thf%ﬁtsc% mﬁﬁ‘%ﬁam{'&‘ éafo!tﬁkg‘t’ét glg%ljfgll | ESmﬁ' Ak LEROS %Pe%%ﬂ Meer,

steps erati on, surviva
endomwarsal cemes,skidmeg cangiragastric cabedr) staycoﬂfasl head and nedkl @ncers,

tun?qilgg?f ¢16 geI{t%é %%rfvglgst sglg‘{?g{ %@&H%lﬁ gl%ftas%algéss andq El %or the ttreaef‘ment
acute myeloid leukaemia.

According to a further feature of the invention there is provided a pharmaceutical
composition which comprises a fumarate salt of a compound of formula (5a) with mannitol
for use in the treatment of lung cancer, prostate cancer, melanoma, ovarian cancer, breast
cancer, endometrial cancer, kidney cancer, gastric cancer, sarcomas, head and neck
cancers, tumours of the central nervous system and their metastases, and also for the
treatment acute myeloid leukaemia.

According to a further feature of the invention there is provided a pharmaceutical
composition which comprises a fumarate salt of a compound of formula (5a) with mannitol
and dicalcium phosphate for use in the treatment of lung cancer, prostate cancer,

melanoma, ovarian cancer, breast cancer, endometrial cancer, kidney cancer, gastric
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use of a pharmaceutical conposition which conprises a
fumarate salt of a conpound of fornmula (5a) with

woreonits3sh7 and di cal ci um phosphate in the manuf BCT/GB2000/050695
a medi canent for use in the prevention or treatnent of
those tunours which are sensitive to inhibition of

nMrOR ki nase that are involv in the signa
transduction steps which lead to the proliferation,
survival, invasiveness and migratory ability of tunour

cancel, Bgrcorhas; bradi angl rteok aarfogrst hemouirealt the ecrofal nériveusagpeot and their
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involved i'n the signal transduction steps which | ead
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pha{ﬁa?%u i\éhldc%ﬂergsi%h m?%hL&'inﬂlﬁgs PREYSC! QR oP4 ﬁé@?@%ﬂ?ﬁd?g?rmula

ose tunours are sensitive to In

(5aphvadR rkanm@s eintthaaaufacture/a araedicamdr dorsusg mathe treatment of cancer,
. transdue}ion st.eps which lead to the proLiferatioH,
infla LRI SRty aQ U EHAS Y Sgesat-oPyRsidiscasss oF cargioyptcular
dis€gkd s whi ch conprises administering to said animal an

effective anount of a pharmaceutical conposition which

conpreadmgdo himhcatetgalof thefineentionploue o pobdvifled thaluae of a

5a) with mannitol . .Accordin o a further feature of

pha%ﬁ‘iaée“é%lec@fnp8fmf’ﬂ & lﬁlﬂ’\fé’mﬁrﬁﬁg t hg?aé a‘ie§alé) Pg% Fefapoupd of formula
(5aRGtAGEarn@b] dddedi S EURNHoSPha@ intth€alaigRttulf oftdh@8@cament for use in

turmours which are sensitive to inhibitionof mrOR

thegiontacnt pheancen, enflamatoedlisaaseshebssiugined airwam slihgates.ommune

. St whi.ch | to the proliferation, survival,
dlslg)aﬁggéﬁ C\%(hé\é%scg%gdisﬁtaéésat ory ability of tunour cells

whi alccraimprtd & €6rtiad Mdatirs o€ tHeri@vdndios alidlle &pro®iledithe use of a
ef fective amount of ~a pharmaceuyti cal congosition whi ch
phasgpsutisalscomnpogitan thechseomprises & fuempis sald obe comporndpf formula

(5 a§ g?%le .atnﬁf]a'gﬁﬂ@.bf é)hleaﬁ?mtglht%% &§eqﬂ]tl&ht9€sdﬂﬂ@ﬁt%f séat‘fcfﬁhgllugsgsélch as

urther aspect o e Invention there i's provi
carainpina rnd saudingsadndabefrok adnmiesnandlyatphornmalighescies.

br OGP A0 AR SR OF A DY oy s gtovided fhe S of

pharmaceutical composition which comprises a fumarate salt of a compound of formula
(5a) with mannitol in the manufacture of a medicament for use in the treatment of solid
tumours such as carcinoma and sarcomas and the leukaemias and lymphoid malignancies.

According to a further feature of the invention there is provided the use of a
pharmaceutical composition which comprises a fumarate salt of a compound of formula
(5a) with mannitol and dicalcium phosphate in the manufacture of a medicament for use in
the treatment of solid tumours such as carcinoma and sarcomas and the leukaemias and
lymphoid malignancies.

According to a further feature of the invention there is provided the use of a
pharmaceutical composition which comprises a fumarate salt of a compound of formula

(5a) in the manufacture of a medicament for use in the treatment of cancer of the breast,
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According to a further aspect of the invention there
is provided a pharnaceutical conposition which
w@opnsses a fumarate salt of a conpound of f oPEIIGR2009/050695
(5a) with mannitol for use in providing a nTOR ki nase
inhibitory effect. According to a further aspect of
the invention there is provi()%ed a pharnmaceuti cal
conmposition which conprises a fumarate salt of a
compound of formula (5a) with mannitol and dical ci um
colpteosiph dureg (ﬁmﬂudjsgsmail pelblungicanpen nomGRaliceldeng cancer and
Accordl ng to a further feature of

broflglillgglé{g@@y“tanfﬁr HEPON9¥nti on there is provided the use

of aclamias 8 it lfcAREROfHctihAhtivhiiche ZYFRViHSEHease of a
fumarate salt of a conpound of formula (5a) in the

pharaaedudictpogpopitign Nvémlb@imses o funasateisplt pf @)v¢rdp¢1glda>f formula
Kin as h| b|t ect Acc rdln rt
(5o B TP PR G ke AR IMGRE i BBl BF cancer
of 1Rt B¥dadhe dolbReetus, euxcg‘ (iclpdiag sragle il kak cemuipa®hisniml cshilgdy
conprises a fumarate salt of a conpound of formula

cancgrAndgrenchinghyrofas cangerang Diesif-act ure of a medic ?rre nt
f
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urther ature o spec
phanmemnucairbohtpesmon svhixhosongeded héuinwseteahlt af a compound of formula

har maceut j cal ,.conposi tion V\an h conprises. a funmarat .
(g %%nngOL%ﬁp%e?ﬁau@fph%ww 18 S BRYRE HI Rl e FaTagTy for use in
the%e%ﬁ‘ﬁ&ft Hmﬁﬁeﬁcﬁﬂﬁé Brehdl, édﬂ&e%ﬁphﬁ‘l tleCﬁld?I{ ﬁ‘nﬂ?&@llq ﬁ?@éncer

use 1 n providing a mOR ki nas |nh| b| ory effec
nonAsm@lﬁ délhlyng carcef amd btenclaeqiemlaroiantdw)sandmestaueon t here

O LR (e A e S R

ph@ﬁfa@&&ﬂcmoﬁ{p@sﬁﬁbn Hfhich RM}TRES leheﬁré‘ﬂe s&10 6P sbrhp O dMTifsiula
conpri ses fumarate salt of a conpound of fornula

(5a) Buthe maA@Eﬂ@m¢ n@a mdlaamamttfh@useag pectreagnentiof canpgent thebile duct,
th S vi ded vi di n
Ike Slglgcéerr II}] or ;1(, é{?(ﬁlgg,t Y gtgomf%stlrpag glgsua rﬁ% n]?halgus ovary,

pat&[’ea@fsfkﬁgﬁ‘.ést@ﬁﬂhi?tmd uddrug) cpﬁa;r sraltaid, aadl of RURaShihd @ﬁbludlng ALL
whi ch conprises a fumarate salt of a conpound of
ang M) @uktwéemwlpﬁlaﬁaﬁﬁymﬁ}om%ccor ding to a further

rar:{)%géprgf&gttgg Y R0 of BRI ifivdntio kifQe Rrﬁw{ng&pth@ use of a

pharmaceutical composition which comprises a fumarate salt of a compound of formula
(5a) with mannitol in the manufacture of a medicament for use in the treatment of cancer
of the bile duct, bone, bladder, head and neck, kidney, liver, gastrointestinal tissue,
oesophagus, ovary, pancreas, skin, testes, thyroid, uterus, cervix and vulva, and of
leukaemias (including ALL and CML), multiple myeloma and lymphomas.

According to a further feature of the invention there is provided the use of a
pharmaceutical composition which comprises a fumarate salt of a compound of formula
(5a) with mannitol and dicalcium phosphate in the manufacture of a medicament for use in
the treatment of cancer of the bile duct, bone, bladder, head and neck, kidney, liver,
gastrointestinal tissue, oesophagus, ovary, pancreas, skin, testes, thyroid, uterus, cervix and
vulva, and of leukaemias (including ALL and CML), multiple myeloma and lymphomas.

According to a further feature of the invention there is provided the use of a

pharmaceutical composition which comprises a fumarate salt of a compound of formula
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providing a nlTOR ki nase i nhibitory effect which
conprises adm nistering an effective anount of a
WEb@enssseut i cal conposition which conprises a PUNGBa108/050695
salt of a conpound of formula (5a) with mannitol and
di cal ci um phosphate. According to a further feature of
the invention there is pr ovi6qled a pharnmaceuti cal
conmposi tion which conprises a fumarate salt of a
conmpound of forrmula (5a) for use in the treatnent of
(5a¢ anthe manufrctuaernbd vedicdinsedoesse inist reathentef finpwayeer, prostate
di seazﬁ{es I mmune di seagses, or car d& ovasclul ar c%aeases.
cangile GICHNRG 4 BV GPRGTE TR NS’ SO TR DA PHEPET
gastiSc QoM S8 6brAasd ASHITRESUEL EflceRONRRREY 4R Whit@hnervous system
conprises a fumarate salt of a conpound of formnula
and thaiy mgtastrspsiand elsp farghe reamient ackts mydeidieukacmia. cancer ,

i nf l,anmat or I sease obstr.uctive airways .di sgases
oS o TGP TR TEa TIPS AL RS S B RET y
phdr@aéeutigilt d@ipobigiah whechodonigiB et RendrhteRalt BL4 €ompound of formula
rovi ded_a pharmaceutical conpositiaon which conprises
(S agwt@rmmﬂtel ighe H@ﬂufgct@fﬁﬁf@uﬁg&i@mﬁf% foRHsE iy the)roginagat of lung
canlC&Y) gfc}s%lt %?eldhl%ﬁaln((‘ihﬂn& A BQI?C‘:@E bq%st ke &&o%trial cancer,

tredtment o ¢ancer, inflammatory di seases,
kidabgtanget, gyeriacansery Sardomeq des] andmeaok eartiese as@siroof the central

cardi ovascul ar. di seases. According to a further . .
neryeuy i |St€nbaFnLétt ar Pﬁ{ﬁé’ﬁ‘??soﬁm{A Heg ér ithe RGP EqUS myeloid leukaemia.

PhanIBGEiN:I+6 AlrnGITRORh Iof the W Gitiof HHRE isﬁﬁéviéecf HHIRKAL£a
salt of a conmpound of fornmula (5a) for uUse in the
pharmeetutrealt coofpositibn avhi eneunsissuz linsaate anlt oho pempechd of formula

ar.comas.and t he . l.eukaeni.as a | oid | i gnanci es. )
RN mel S e TR PR RGNl Bor use in
theltfeah @Y b Rflg RaRRAPFEGAY ChikRl, reQIRRS, bl &nWah&d, breast cancer,

conprises a funmarate salt of a conmpound of formula

endomefrialiceicereidioy slngasy sasie dancarharqonuat iradendheekotangers,
tul'xlflol'llﬁrmclijfr tﬁe %é’ln(ipal ﬁérv&?sr S Is{%%n?ndlqﬂgir %%{a%%ggs‘f’ 1?({] e‘ljlsot Po% the treatment
euk 'y mal 1" gnanci es.”” Accor di ng 674

aem as an npnol

acutetnlyblefd fegldeutie of the invention there is provided a
phar maceuti cal conpositiqgn which conprises a funmarate

sal feerrdmgde apeitira Torure of e BVnsian thire is niavided smethed for
treﬂln%?aﬁée?,%ﬁ%gﬁﬁ aisfsé)sres,%%gtrﬁﬁivte Qﬁv&&?@&%&, itﬁfnuﬁ@ hisgases or
tumours such as carcl noma an
cardiovascular diseases in a warm blooded animal such as man that is in need of such
treatment which comprises administering an effective amount of a pharmaceutical
composition which comprises a fumarate salt of a compound of formula (5a).

According to a further feature of the invention there is provided a method for
treating cancer, inflammatory diseases, obstructive airways diseases, immune diseases or
cardiovascular diseases in a warm blooded animal such as man that is in need of such
treatment which comprises administering an effective amount of a pharmaceutical
composition which comprises a fumarate salt of a compound of formula (5a) with
mannitol.

According to a further feature of the invention there is provided a method for
treating cancer, inflammatory diseases, obstructive airways diseases, immune diseases or

cardiovascular diseases in a warm blooded animal such as man that is in need of such

treatment which comprises administering an effective amount of a pharmaceutical
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sarcomas and the | eukaem as and | ynphoid
mal i gnanci es. According to a further feature of the
WO pooensisenh there i s provi ded a pharnaceutical PCT/GB2009/050695
conmposition which conprises a fumarate salt of a
conmpound of formula (5a) for use in the treatnent of
cancer of the breast, color um lung (including
small cell lung cancer, nonsiall cell lung cancer and
bronchi oal veol ar cancer) and prostate. According to a
corhprsitier whiel tempriseh atfhmarato/sittaf @rvotripened o5fopmokai(8@dvigh mannitol
conposition which conprises a fumarate

arnmaceut i cal
amﬁ&F?CwF1QK§BW$%und of formula (5a) with mannitol for

useAlcforihg tb b ERENR Mat@b of #RGRVer®bn th8e RIR&®Hed a method for
colorectum lung (including small cell l'ung cancer,

treagtimg-seh umaeies pudhias gatsenesesrangrsdrcbmen e allsukebmpas and lymphoid
ancer) .and prostate. .According t further .featur
PRI 0 Rt SRRt S o LA H g SRR e

whithrpapiisescatinvihisehing anRft&B2 atndud el Aptersatdutiodl cdmposition
conpound of formula (5a) with mannitol and dical ci um

whighsepiaises & wimagae salhok meonpasad eefrmeda Gahcer of the
br eaglord Q9% §Gik £ {HeNGL HELR I SOR ﬂro&iﬁ&l a hidB8d for

ealnlwa%
cancer, non-snall ce 'ung cancer and
tredding@rsohid aahmeokbah a8 @acaromasnd sproostagated thadadmeming ahd lyanphoid
.urther.featur% of éhe igvention there.is Qr?vi ed a
mARERATHEE SLT MEHT DIASTHG AT O RA SHNCBHET ISR d QT pifhetFaairacnt
whidl cton%éis@s SIRRtRH o 9f oFrect Ml s duneer 4 ﬁ{arﬁﬁ@eu'ti@altc'aﬁl osition
treat nent of cance? of the bile duct, bone, bladdgr,
whivhadmpnideseelknarie daleyf, a ¢ammound gé sarmoilanSeswithatannitslsue,
oesqQphaqus, ovar.y, ncreas,. skin, testes, .thyroi
or o RReSH e P ey O R A eSkion sl by oed f Bietine
tredMnls s8NE tfehburs suBAl o icRicthomtednanBrca s hyd R ABSemias and lymphoid
According to a further feature of the invention there

maligngnetsy inle s asm pirdad eriotal suwoh as orndbatiis grnagdiof Ruch treatment

c [iS. a f. [. .of a oun f fornula ..
whi SIS Al HTRERL fn SRl anfy ORIl culiB WhiBosision
whith doh@rigtd £fudhueite siionka cdvhpadeof fdigath @apwite ekannitol and

ki dney, |jver, gastrointestinal tissue, oesophagus,

dicglguyy phasahdteeas, skin, testes, thyroid, uterus, cervix
and I ' [ ' . ,
g 1%l beestn ngh 0B bty il
tredftangtaaner of tHetbeedsth velot¢oum tlheg Eneladipp emialdedll hung cancer, non-small

colDJe TECSULLERL Sonpos) i on wilch COMpr see 8 UTRL AL ) uch
as man that is in need of such treatment which comprises administering an effective
amount of a pharmaceutical composition which comprises a fumarate salt of a compound
of formula (5a).

According to a further feature of the invention there is provided a method for
treating cancer of the breast, colorectum, lung (including small cell lung cancer, non-small
cell lung cancer and bronchioalveolar cancer) and prostate in a warm blooded animal such
as man that is in need of such treatment which comprises administering an effective
amount of a pharmaceutical composition which comprises a fumarate salt of a compound
of formula (5a) with mannitol.

According to a further feature of the invention there is provided a method for

treating cancer of the breast, colorectum, lung (including small cell lung cancer, non-small
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and di cal ci um phosphate for use in the treatnent of

cancer of the bile duct, bone, bladder, head and neck,
Woe@na§3591 i ver, gastrointestinal tissue, oesopPElyGB2009/050695

ovary, pancreas, skin, testes, thyroid, uterus, cervix

and vul va, and of |eukaem as (including ALL and CWM),

mul tiple nyel oma and | ynphongs. According to a further

feature of the invention there is provided a

phar maceuti cal conposition which conprises a fumarate
celblahg cafcenambirpocmehlvfoldrarnedrpard5apstitonn als&arrinrblooded animal such

at.ment bil e duct

as %?gﬂ@g}s n Hg%puof;waﬁﬁg%t}pen{(‘fvhlﬁgﬁomppwla rmnlsterlng an effective

am8@& oF QipRh@sdcbititlal EdASiRionORBIOR B&EpSses @\@Mrate salt of a compound
endonetrium pancreas, skin, testes, thyroid, uterus,

of f@@mviaKS@Wﬁltlvmavmtolan@ displofusuphesphats. (i ncl udi ng ALL and
a5 B B 50 Pl or

treh@rcanEe of tlfeahleczmap esmet berdyhhedl @dmpeek, kednes, fivuiBiastréintestinal

~salt of a conmpound of forml a (5a) with mannitol for

tissygoesepharts, O &3t Prstcapfskiatrstes, ¥ T0ih &ty eeyyiicand Wibrse and of

leupée%ﬁgf{m H(ﬁﬁ illldaﬂEiE(E;lKlL) i&hﬁil gye’rn él&%ﬁ ’and Ilymphomas in a warm

At T ol Nt est t1ssue,” oesophagus,
bloedmimﬁﬂna] duch apaan tieass msieeahof atmhttmstrne&lhyvhmhcﬂ:pnmeews

cerw x and yul.va, and Eeukaem |ncl uding ALL and
S)terlnrg,ﬁntq P‘%VQT%}B‘P%Q aRge H’&Pd’i’ ?an 15¢5 &

furﬁéf%@%ofsé‘& a?&ngfoftf%dlygﬁ%! on thefe is provided a

phar maceuti c conpositio ich conprises a funarate
sal Acafrdmgdorpathed fofturk of thel iavenBiah there s pravided mme&wd for

ol BRI 5 LRt B SR e R e
tissib,Be8¥phabhy/ @K ary Ipedictcl, kS tdsita thirtoS® Weorud @S9PNAUSILva, and of
ovary, endonet fi um pancreas, skin, testes, t hyr oi d,

leukaespias (indeding A Ldnth  mulfigtleonydlemi a@dﬂml(omaé iy vagm
Al nul e nd h
bloRlky AR S s P R o RS SR B PR Soporis

admﬁn%rmgl aﬂeaffeanﬁhz&ﬁm @0k iph@macaureabédnpaRitithivettich comprises a
nprises a fumarate salt of a conpound of formula

fune%t)e splppf ¢ sempepndid forpun shvithrmanmigl cancer, prostate
CanGelarg t@g?%er %’a{?ﬁ% R 1A &tion l?ﬁe?@% rprgﬂﬁ&% method for

endonetri cancer ney cancer, gastric cancer
tregapean®s of t‘r&dﬁileaitldt bek brddeehsad dndmpuic Kkidfey lineer, gastromtestinal
tissglgpgeg(?{lglagﬁé\ég?ﬁn]? nsé}e%gn S 1nnd tetspegl tlilyrm %%etn?ss %grvmae?n% V6111|1\§a0 and of
leukaemias (including ALL and CML), multiple myeloma and lymphomas in a warm
blooded animal such as man that is in need of such treatment which comprises
administering an effective amount of a pharmaceutical composition which comprises a
fumarate salt of a compound of formula (5a) with mannitol and dicalcium phosphate.

According to a further feature of the invention there is provided a method for

treating lung cancer, prostate cancer, melanoma, ovarian cancer, breast cancer, endometrial
cancer, kidney cancer, gastric cancer, sarcomas, head and neck cancers, tumours of the
central nervous system and their metastases, and acute myeloid leukaemia in a warm
blooded animal such as man that is in need of such treatment which comprises

administering an effective amount of a pharmaceutical composition which comprises a

fumarate salt of a compound of formula (5a).
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acute nyeloid | eukaem a. According to a further
feature of the invention there is provided a

WEb@enssseut i cal conposition which conprises a PUNGBa108/050695
salt of a conpound of formula (5a) with mannitol for
use in the treatnent of |ung cancer, prostate cancer,
mel anonme, ovarian cancer, brgast cancer, endonetri al
cancer, kidney cancer, gastric cancer, sarcomas, head
and neck cancers, tunours of the central nervous
sysfemardmg to héunthardétaast a$ e, iIneandion thswe fsqrovided a method for

tredulre i g Bl Ginfer s AR A ReRERR S bt Pty spdometriat

ca&@@kf@@? H&ﬂc@ﬁ'gaﬁﬁ@’@ﬂ&'@ﬁ is@idoMBl, Hlad MIPEdcR @8ndrd, Hﬂﬁdﬁfﬁ 6f the
sal't of a conpound of formula (5a) with mannitol and

cerxﬂﬁabmrywﬂﬁypﬂq@sqﬂdah@r mgtasigses, arrd aduee my@,laldrlemkae@ma Ingngarm

tate ancer ova cancer
blog ? a u’na S as rnan at 18 1n! nen(? suc catine W 1chc rn T1Se&S
' eas ﬁ% onetrili a ancer ﬁp r,

adr@ﬁhﬁé’rhfg(‘a@mf&btlvéﬁﬁ@lﬁfmﬁ a phﬁﬁﬁc&ﬂdsaf‘c&ﬁﬁpd@ﬁmeﬂﬁch cornprises a
tunmours of the central nervous systemand their
fumpgsaty selheba corgprymg|of Somyyla (5ee withapaniat acute nyel oid

| euka d}hf'ﬁg £6'G Gl 72 ogé gl‘iﬁ{[‘&fﬁ%n ftl?e?% B é)?o%tie& Dfrethod for

[ nven I on tﬁere 'S provi
treqaingrlomg @t e1c ato statermmse:rt mohnwdnb cdvaciamparcse draast canedratelometrial

salt.of a conmpound of fornula (5a) ip the manufactur e
cargr, kidReur R BT b it SPROTRS Morba ik CHRCCa BT Of the
cerltfd h@VOR sgzﬁ%mddn%ﬁﬁéﬁﬁmta%%sf &iﬁf AR ﬁyélmwéu&'eﬁl‘?ﬁﬁ%swam

I "mune eases or cardlovascu ar di Seases. Accord I Ng
blot)(bedaarﬁmak Jueh af mah thrat isofh nebdof sueb titchtorent Warob dosprises
i ded t use of har maceuti ¢ conposi t.i whi ch
adiBlyiigd Eﬁfﬁﬁﬁ?@%gﬁPﬁ%?naae%ﬁﬁwnﬁmw%%npﬂm a
funfdRa: siik bha B&APd UGl of ifk ke (TR MikhasdnAitg] £id BcdlBdhGHEeHate

for use in the treatnment of cancer, inflammtory '
di sdastted herinrthe i v efifeaingfe winpeaséef farmyla(@) may be exerted in

pau?j B}g ?ﬁ S & 8re r‘tgollg ﬁgtua!rg %01—%{6'(:1 gﬁéﬁhthe%%&%{l dollr %] gg&phafter

eature 0] e |1 nven ere 1s provi

adrﬁﬁl@su@flotaop&l plﬁmewtﬂcalaion@m@ﬁ ithii hcontirsbs & AmMprhiesslt af a
fumarate salt of a conpound of formula (5a) with
corppmmdiodforgide fiddal ci um phosphate in the manufacture of

© TRONGHRIN O 30 LRy GAURRE oy FNEOLabe cxcrc n
part hymm@oﬂheﬁaaﬁﬁsbcditescthamr@f/cﬁmed wathirdihe dasea or animal body after
administration of a pharmaceutical composition which comprises a fumarate salt of a
compound of formula (5a) with mannitol.

As stated herein, the in vivo effects of a compound of formula (I) may be exerted in
part by one or more metabolites that are formed within the human or animal body after
administration of a pharmaceutical composition which comprises a fumarate salt of a
compound of formula (5a) with mannitol and dicalcium phosphate.

The invention further relates to combination therapies wherein a pharmaceutical
composition which comprises a fumarate salt of a compound of formula (5a) is
administered concurrently or sequentially or as a combined preparation with another
treatment of use in the control of oncology disease.

The invention further relates to combination therapies wherein a pharmaceutical

composition which comprises a fumarate salt of a compound of formula (5a) with mannitol
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According to a further feature of the invention there
is provided the use of a pharmaceutical conposition
warioehsxsenpri ses a fumarate salt of a conpoundP@f/GB2009/050695
fornmula (5a) in the manufacture of a nedi canent for
use in the treatnent of solid tunoburs such as
carci noma and sarconas and t | eukaem as and | ynphoi d
mal i gnanci es. According to a further feature of the
invention there is provided the use of a
is agdhamnisecelohcatently mp esjuehiallyvrias k. coorrpred pespasationvathaamether
sal t a.conpoun f fornul.a (5a) with mannitol in
gty SoF LERBRRTIEH b oRePBRBBHIST or “use [t he
tr eqh@BREnt®n Bethbithelltd¥0Y EEmBMaRo P cRPIE WHFEN 8 PHarmaceutical
sarcomas and the | eukaem as and | ynphoi d nal i gnanci es. '
corppesittadi wigich gomapfises aHemaragasalirad agompend af/enmplgd Se)hweitlemannitol
an(il\?ldlc rl%\rlrl q%d Itlart]ee sk ir%ftef;jl dpc%%cr: mie(lzl"[alljtoilr & Iu G osri ! ia%grnbined
FER M Eopr P Ses P A P uNar at € 284t tof % ebypound 8P
preb@ation &ith2adthet fréntimemuyiftued indhel ceitealb€ badgvlghosipdasd.e in
t he manufacture of a nmedicanent for use . in the

t r ebiy Prstiguless thedroabment apfined heirin may beapplisiotrs @ivitherapy or may
inviﬁfre Pﬁgfaaiti%ﬂ% Mlteco %hﬁ‘ﬂﬂﬁﬁe ﬂl@gntiéﬁnEMGHtingeJI k&ﬁé&%es .
c I'ng t

cor to a further feature o e inventio her e
radigh@apvordddmotierapye Aaicomligdiarthacenpiunds otbnposntioan also be

ich conprises a fumarate salt of_ a_ conpound of
“Seﬁg’?ﬁ%“ mgg%‘} With R DGR CAPAL ARE BIOBI BP B AL Copggr. Such

thega?@uﬂ.icnagelﬂl% Iﬁzie}giﬁt:l%@ bnObr ﬁ@fé‘%ﬁﬁh@fol%%% categories of anti-tumour

east,colorectum lung (including small cell lung

agangrcer, non-small cell l[ung cancer and

br opchi oal veol ar ncer) and prostate. Accqr.din 0 a

Fur Pher CPogt aroifiBRRE i TEReBYR dRer ind SR ERG i s
uscdS® nRiical RIIHC fieh ia§ alky RGP @géﬂté @br vl &9 Rt S&&liPlatin,

fumarate salt of a conpound of fornula (5a) with
carheplpfin, ¢y clpphashkamdaufinegar reusiird amakplislearabiarambycily asulphan,
ok RGeS a8, PR LR BB o ot

suchWR glue g Emidings likcoNfiivroatavit ahdtegaRRael}reREd] nptiasieatie,
According to a further feature of the invention there )
cytpsingpghingaide e hydwxpren); prdpmaueurtibiefics forpranele gpthracyclines

lik orrmli}f }gﬂ?‘@gé)ﬁ%%nﬁ d{)mnnl 1t@%)]l’ da;ﬁlghla/ig @é?%ll um gﬁgg%ﬁ{actmé r][lmnon[1yCln
C, tdveinommcihaat urithrahyan yediimaotnigehor(farseampletvingca alkaloids like
Viﬁ%{iﬁg{euﬁ%?‘l ]@gtit}?;?{;lﬁgsrépqoa{qdb\ggorg@%%ﬁnd tggoli(?srlﬁgettggl alnéI ?a%otere and

polokinase inhibitors); and topoisomerase inhibitors (for example epipodophyllotoxins like
etoposide and teniposide, amsacrine, topotecan and camptothecin);

(i1) cytostatic agents such as antioestrogens (for example tamoxifen, fulvestrant,
toremifene, raloxifene, droloxifene and iodoxyfene), antiandrogens (for example
bicalutamide, flutamide, nilutamide and cyproterone acetate), LHRH antagonists or LHRH
agonists (for example goserelin, leuprorelin and buserelin), progestogens (for example
megestrol acetate), aromatase inhibitors (for example as anastrozole, letrozole, vorazole
and exemestane) and inhibitors of 5*-reductase such as finasteride;

(i)  anti-invasion agents (for example c-Src kinase family inhibitors like 4-(6-
chloro-2,3-methylenedioxyanilino)-7-[2-(4-methylpiperazin-1-yl)ethoxy]-5-
tetrahydropyran-4-yloxyquinazoline (AZD0530; International Patent Application WO
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non-smal | cell lung cancer and bronchi oal veol ar

cancer) and prostate. According to a further feature
wW@Roovhsssphventi on there i s provided the use of PEI/GB2009/050695

phar maceuti cal conposition which conprises a fumarate

salt of a conpound of fornmula (5a) in the manufacture

of a nedicanent for use in Qﬁp treatment of cancer of

the bile duct, bone, bladder, head and neck, ki dney,

liver, gastr0|ntest|nal tlssue oesophagus, ovary,

01/pddrtn end N-@kihigrotestedy)phehyl 8 6-[4eirydsox yedryDipipesmch-1-yl]-2-
d | ud L.
el P R S R SR B S e

Ch&ﬁamw 49f 643%e6461Y.RH 'n‘iéﬁaﬁdib%t@mhs% 1ﬁﬁ1@i&b1‘§€!ﬂtetrﬁh%nlrb%&t Qhhibitors
harnaceutlcal conposi ti on whi ch nErlses a

of tﬂm st plasgaineganf actvaforgsoenior ihctiar enantibediey todilaparanase);
t heav)i ol , hnblﬁors flﬂ%g\ﬁ/ﬁhgfr%&% ?1%11%80%' PE exl %@?gy%hfm libit5rs 1ncﬁ]ude

grobtia éaedr, anﬁE@tﬁes’r?diﬂ dieet faktotlReyptot dtﬂt@bdles (for example the anti erbB2
astrointestinal tissue, oesopha ovary, pancreas,

antgeidy; tragtazgyraab [Hasgapynt) ], eantidG awta@dm@,nmuﬁwab Aganti erbB1
antﬁ”{?d# euk aﬂ%‘rﬂl{ ¢ b%% d O# g?dl}gth My %r[%’(lt)\%{lie Tagtor receptor

oma an anS Ing to a eature
anttfodtck ellslchmed]by Sfa:rrt tteil eCriitscaprovicivaied ohbeogiskacafat@ogy, 2005 Vol.

phar maceut.i ¢ conposj tj on whi.ch conpr a_ fumar
54,9911 5?? S&C%@ﬁ%@ﬁ%% InCRIRNTaS S At ‘b fnior gretaglg hivior
of t‘ﬂh %B ety RRAbLEakdilyt ﬁﬁ featd g ?arﬁlfly r(lt)'g%% 18355% Rhhibitors

use 1M the treatne t canhcer of the
suob(mé{ (btlddxd)eéir ﬂuh@@detaﬂ)ﬂﬂm&lh@xyk(i d?ﬁarybrphoilmeprppoxy)qumazohn -4-

R s RO N iR e e e R R

amffe (LESEASTORS774) BSd S8R BrAkb N KTe-4- ﬂ%fdﬁh@ﬂﬁ )-7-(3-

wdomamﬂlymmmms Nmmmngtoafun er feature
mogjtholihepropwentquanazeliref-amise (rlo\Bde drttetytrsinedsinage inhibitors such

as lggiﬁ%m qgﬁ% gr% Iof ﬁlogpggto% ? %lﬂvm[b ga3tgr%l ﬁﬁlb?to o] aélgtelet-

nmpoun nanu actu

detﬁfedégrdiﬁﬁtﬂﬂ f@@tﬁﬁfﬁ&mfy@hchl s€inhdlini) énHibiedt GERrinefthreitige kinases (for
cancer, prastate cancer, nel anoma, ovari an _cancer,

exagpnie Res/Rahwighalling @B ihiors srh anfrerssy! tangfraspe iaHbigers, for example
sorgf%ﬁfbr(?%&efﬁﬁ]-t@g% Siﬁfn%ﬁ df c&? gnéﬁﬂﬁi {h?&%ldl@fﬁﬁee{tﬁl/or AKT kinases,

tunou entra nervous SysS
inhitgtoasafabe hepamwteagrewﬂf factot fianily, edtinmhibitacsybld kipest aihdbitors,

IG]i" ?ﬁ%gﬁgn 8&5@1@3 grg&%r%gpgé%ﬁla[s% o rlglfg)?ggal{%)?a ﬁmagehmhlbltors (for

aglgblif Kgf@ﬁgtsg %%%WS@X}EG&@M%&QW VBIES saNVIPSPBr R e528
AND AX39459) and cyclin dependent kinase inhibitors such as CDK2 and/or CDK4
inhibitors;

(V) antiangiogenic agents such as those which inhibit the effects of vascular
endothelial growth factor, [for example the anti vascular endothelial cell growth factor
antibody bevacizumab (Avastin™) and VEGF receptor tyrosine kinase inhibitors such as
4-(4-bromo-2-fluoroanilino)-6-methoxy-7-(1-methylpiperidin-4-ylmethoxy)quinazoline
(ZD6474; Example 2 within WO 01/32651), 4-(4-fluoro-2-methylindol-5-yloxy)-6-
methoxy-7-(3-pyrrolidin-1-ylpropoxy)quinazoline (AZD2171; Example 240 within WO
00/47212), vatalanib (PTK787; WO 98/35985) and SU11248 (sunitinib; WO 01/60814),

compounds such as those disclosed in International Patent Applications W097/22596, WO
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(5a) with mannitol in the manufacture of a nedi canent
for use in the treatnent of |ung cancer, prostate
W@ 208a5359Tel anoma, ovari an cancer, breast cancRCT/GB2009/050695
endonetrial cancer, Kkidney cancer, gastric cancer,
sarcomas, head and neck cancers, tunmours of the
central nervous system and tfeir netastases, and al so
for the treatnent acute nyeloid | eukaem a. Accordi ng
to a further feature of the invention there is
97/30@34, éﬁé@ e’ o6 meWCa%m&ﬁ#aa@Lnomundﬂdhwommihythi ch

meg B G4 SARRI BTG BTATS P RO RA AR FiL Mgiostain):
manpfiact yiLuiaf d@fn@ﬁ’% g%mes%cﬁ g CH&%rdta[&tJtllﬁeAét ERBEIMunds
of Iun% cancer, pros cancer,
n

mel anoma, ovari an
diselasrskdin Interatienal PateoeAppléationeMQ 49/02 Hite 8¥O 0Ri48h2% WO

ar and neck

00 SO Rt e AR D TG T "yt om and

t he(wii) rehastasaberapibs fad G@niphy thbfewhick atodrdctedasl i targets
) el oid | eukaem a. According to a further feature of
hstg%@bqvmséwh.a@ KSISRePE. ansangirgy prfesgnss: met hod for treating

can t |

i St e RS GinkolthaE MRRinE R ShFhlcpRlyfiRL soplace
abdrrantiganas sudhl ;3 atledara pts frat alsuaht ERCMmrtBRi(EAQ SGDBEPMégehe directed

of such treat ment mhlch conprises adm ni stering an
CnZYPRUP (e REDNL aPBFoag %@W&Pﬁg%@afq 1S SoRpRSTqanErasgrpgRidine
kmﬁ&na}ra' eRridl AiHBRUALEsSRl, rn@ an@a%@ﬂ%‘ég‘g) BErehQr r?’!iﬁ%ﬁt tolerance to

(5a). According to a fur ture of the i1nvention
chanfeh@apisomrdivihdepyasuoe ashmdltlf &g resestncagemsathempy; and

in tor seases, S ve_.ai rwa di seas
b argatadbER EaRBon e 6 SlBER TG vive
apﬂ?b&‘h@@% iAdc AR th& IeMuRsy ARty lolf Bhtidn$ tunibud @6Its, QlchSddGFinsfection
treatment which conprises admnistering an effective

with eighincs fuch %haheﬂad@mﬁ; I@wrleubnﬂdmgm@&pmﬂ wpcreplingeicelosy
stlr%ula%’l ﬁ%a a%o? &(P?roaaﬁes t§ dgcr ? anegé)/g% rgac ?? %l%%g Eransfected

toa reo

1mmnﬂeemllls anct ztseo"ymlduse t@mﬂdcdﬁdieadm@d &, dpprodch@alsinydeytokine
cancer, |nflannator§ di seases, obstructlve aj rways
trapgifeciedsmmour sril livees and apeachss using anthidiatypic @ptlmdg@@as es

in g 1@"%&(@ Plaerded teﬁ. ﬂ%use§ Hﬁ(hm%ﬁlo%gf fd@heh b Qide8 $lrein may
of such treatnent ich conprises admnistering an
useednfyex the/@ngrbitiohs osmprigias feceuteisel bt o opapodndat fodmuda (Sa)
J ses a fumarate salt of a conmpound of formula
des@@ﬁ%) ¥'¢'- manni t ol

General Experimental

The invention will now be further explained by reference to the following
illustrative examples.
The following abbreviations are used herein or within the following illustrative

examples :-

HPLC  High Performance Liquid Chromatography
GC Gas Chromatography

NMP N-methylpyrrolidin-2-one;

DMSO dimethylsulfoxide;
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and di cal ci um phosphate. According to a further
feature of the invention there is provided a nethod
WO 2009415389t | ng sol id tunmours such as carci noma BEHGB2009/050695
sarcomas and the | eukaem as and | ynphoi d mal i gnanci es
in a warm bl ooded ani mal such as man that is in need
of such treatnent which co i ses adm ni stering an
ef fecti ve anmount of a pharmaceutical conposition which
conprises a funmarate salt of a compound of formnula
DMBa) . NAcdomadhylfprinemadef, ur t her feature of the invention
T her e is4§$o$ided a method for treating solid tunours
uch SERYreiihe and sarcomas and the | eukaeni as and
MdOHPhRiethafi®l | gnanci es in a warm bl ooded ani nmal such as
man that is in need of such treatnment which conprises
Bregigreickisgeagenngl -aant-edtoec i V. Amstramethy lmacthened raweet i cal
M og&%ugqlwhich conprises a funarate salt of a
conpound)o Formul a (5a) with mannitol. According to a
DCMIr t h@ichbeahatheneof the invention there is provided a
nmet hod for treating solid tunmours such as carci nona
DIBEy sié(ri\éémr%yéeﬂ@)ﬁ@mr@ukaem as and | ynphoi d
Nﬂﬂgl!ggﬁ98%§§?ﬁﬁe@ﬂﬁﬁ6£gbIooded ani mal such as man that
IS in need’of such treatnment which conprises
DCRiDm ndibage caigiuanphekplect ditgdratcount of a phar maceuti cal
onmposj ti.on which conprises a fumarate salt of a
DC%@Hpo ie FlEIYPTRNOAPRESINNAT NS manni t ol and di cal ¢i um
SS@NOoSphaftiEn sARGAIHidiget0 a further feature of the
Invention there is provided a nethod for treating
L-IR@ c elovofubstitetitar bpdoxyrcopydeadiodasm | ung (i ncl udi ng
SSIgnall %QII I%%g cancer, non-smal |l cell lung cancer and
r oncHIHN SISBVE UMl er ) and prostate in a warm
Mdst oodgdoaiivmbtesgden as man that is in need of such
treatment which conprises admnistering an effective
PVEnounpolpyinglpgrrakidansdnevidenc) conposi ti on whi ch conpri ses
fumar at e | t compound of formula (5a).
Hpﬁccorn%cﬁéxxpggpglfcglhl or feature of the invention there
RTi s pr@eéhtieehparaiit (ghrdxdmatetye it fomgocpncer of the
breast, colorectum lung (including small cell |ung
R cancelctenigniigigal | cel |l [ung cancer and

ronchi |.ar cancer) and prostate in a warm
“”% 00 d@ﬁ&?ﬁu\‘{‘% Ao ch

The chemical names were generated by software from ACD labs Version 9.0

Unless stated otherwise, starting materials were commercially available. All

solvents and commercial reagents were of laboratory grade and were used as received.
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amﬁ@ﬂ%gukaenia%P(including ALL and CML), multiple
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JP
Hydroxypropyl PhEur Binder Klucel® EXF Ashland, Inc.
cellulose USP-NF (USA)
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conmpound of formula (5a). As stated herein, the in

vivo effects of a conpound of fornmula (I) may be
we@x@pts39T n part by one or nore netabolites thB€T/@B2009/050695

formed within the human or ani mal body after

adm ni stration of a pharmaceutical conposition which

conprises a fumarate salt of;4a conpound of fornula

(5a) with mannitol. As stated herein, the in vivo

effects of a conmpound of forrmula (I) may be exerted in
USBFNF Hymtﬁdest@tes Hhm‘mancmeabb] i NetsonahbBernan gy 26r(ee Unitedh Brates

huna body after adm nistration of a
S

Ph%ﬂﬁfﬂﬁ%@ ]P@Q sition which conprises a funarate
I3 hﬁan@ge PhaeRARpERA 50T Edif6 T HnR1i{P @ rsint(Bo STBRHIYF U Hanafed
di cal ci um phosphate. The invention further relates to
Pharovponeaia) 804-her api es wherein a phar naceuti cal
0sition mhlch nprises a fumar al
OB AN B HOMREl G FEL SRy SR G2 onfty Buntey
ideotifiGe83E3R1DQ) drypodidcamiauRaidlirf@drep k@PBastat icinWutificd water, prior
another treatment of use in the control of oncol ogy
to apPHeHina as TAAANRNS AESPERSIPR ot the Fablescaiices t o conbi nati on
t her api es wherein a pharnmaceutical conposition which
conprises a fumarate salt of a conmpound of formula
Ha¢dadsswi t h mannitolis adm ni stered concurrently or

se ially. or as a,conbined preparation with ano r
tr g%"ﬂﬁ%ﬁ B ing QA ATNSUL BHES BISC BF e ¥4 9@8&?@@5& odel 6D or

equﬂ%ﬁeﬂt nlYlea@Edrﬁﬁhcfe With@E gfclﬁle &l %péc‘i’ﬁ&ﬁmh@ﬂﬁﬂoﬁ Bart Ihﬁﬁ*ﬁ@éo%%ela

wherein a pharmaceut | conposition wh conprises a
(Rdsustrcateecrsstling of tabletsarepoent thap thef romrhek af (aEE):s taptedhwas as specified

di c IC|u p osphat e is . adm nij.ste
in EE AR b RRging F ettt RERRS Mot Tne USRS The average
‘haPdrRBA N atchORe MnlkilopbRIsep). t r eat ment of use in the
control of oncol ogy dlsease In particular, the

treatnment defined herein may be applied as a sole

Iﬁéhﬁéﬁﬁﬂnpfn§ay involve, in addition to the conpounds
oF e I nvention, conventional surgery or radiotherapy

or Diveghes@ine wis aMacirod byt intabeordarep adtdic pfoctihee specified in
|nvent|on can al so be used. in conbination with
the Syrepcap Fhammeacaprsin. ivdtheyen lisc %CF ugipgweice ay the meedim.

Dlstr}#%r@ o?n ?ﬁg }eﬁﬁo%pﬁ%ﬁlﬁteg may i ncl ude one or

ng cate rles of anti-tunour
agents: -

Compound Assay Test.

The Compound of Formula 5a, Aldehyde, and total impurities contents were
determined using High Performance Liquid Chromatography HPLC. 5uL sample was
injected into a mobile phase comprising 0.1% trifluoroacetic acid in water (Eluent A) /
0.1% trifluoroacetic acid in acetonitrile (Eluent B), as defined by the gradient program in
Table 2 below.

The solution for the impurities determination is prepared by extraction from a
known weight of 5 whole tablets using 1:1 acetonitrile:water as extraction solvent,
followed by filtration through a 0.45 micron PVDF filter, such that the target concentration

of Formula 5a fumarate in the test solution is 0.6mg/mL.
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(i) other antiproliferative/antineoplastic drugs and
conbi nations thereof, as used in nedical oncol ogy,
waeewk/15859al kyl ati ng agents (for exanple cis plBET/6B2009/050695
oxal i pl atin, carboplatin, cyclophosphani de, nitrogen
nmust ard, nel phal an, chl oranbucil, busul phan,
t enbzol am de and nitrosoureaﬁg; anti netabolites (for
exanpl e gentitabine and antifol ates such as
fluoropyrimdines like 5 fluorouracil and tegafur,
Tabkl2 iGradieat prograhot Cempovend dgsaysTes¢ ar abi nosi de, and
hydr oxyurea); antitunour anti biotics (for exanpl e

Graidh hasp¥ehmBes ThmK emady | a99AC! m,Bbl eonyci n,
doxor ubi ci n, daunonyC|n $f{)lrublcm |darub|C|n

m tomycin- C, @&actinonyci andﬂh1thrany0|n)
antimtotic agsgpt s (for eXf vinca al kal oids |ike
vincristine, vinblastine, V|n esi ne and vi nor el bi ne
and taxoids |iRe taxol anthtaxyere and pol oki nase

i nhibitors); and topoisonerase inhibitors (for exanple
eplpodophyllotgﬁlns like %¥0p6§1de and teni posi de,
ansacrine, topgpecan and ganptgf hecin); (ii)
cytostatic agents such as_antioestrogens (for exanple

tanoxi fen, fulvestrant, torem fene, raIOX|fene

dr ol oxi f and i odox fen anti andr ogens
exahpf wohile abare afeita as g@%&f% e 20rie tluetHH %rélna%ero then the

corﬁé(d%ﬁt%qg %@h ; g@d@l ahéfﬁh%a@ﬂzt [ER 'EHa% Eﬁerqr6 thidGtds the mobile phase

agoni sts (fo anpl 2 goserelin, l'euprorelin and
corhprsees é()%r@luenp Aogest0dgelnsnt(B.ok stem]hhear@gb@tt riothen applied such

P Sbin & HRE AT bt G SR AsE Besugp . Upon

cothPIBiidH b0da%a &flle@tloﬂ SAUCHRSR s SHE Bludst Jdrrﬂ%?rfh@ﬁ '1§jeﬁijusftéd ﬂo}%O%
anti-invasion agents (for exanple -Src ki nase
elupmim b2@%redudnt Band helgl-from 26 minutes to 30 minutes in order to re equlhbrate

theCOloro 2, 3- net hyl enedi oxyani I i no) - 7- [ 2- (4- met hyl pi pera
Nt yI)ethoxy] 5- tetrahydropyran-4-yl oxyqui nazol i ne

( AZMIOH' JTtim Fiﬂ@ﬂidsmbeﬁahﬁéﬁ uARPA tslainan ADRhE A6 mm
and N-(2-chl oro-6-net hyl phenyl ) - 2-
1ntqr3al[d4ar{1qeth[gp@k@ﬁ(‘yg{1 HYERR §@¢%{kﬁl ethg,qlc] 618 stationary phase having

3 MEE?JI,% 1%1@% zgni"%\}g @i%éﬁgt%gé ﬁg&/trgtﬁ/gxéa%lo&i%f%lglgéz{gn%ramre was
coRRP8d GESULL, amdEnRiALdRRA@HRINAAS ctdMiRUS Snlpakison of

mari mast at, inhibitors of urokinase plasm nogen
absadlainvmto?r%n@cemmrecf ustieg 4 variabie wiaealdngth @\s dgtector, with that of an
nase)

extpERAERIERE anbindsalyiah ShtoRFiSnd Fafh b sl AsEBEe o owe

factor anti bodies and growmh factor receptor
anti bodies (for exanple the anti erbB2 anti body
Dissplyéionzumab [Herceptin(tn)], the anti-EGFR anti body

panbtlslég'ld[‘[&k? wab H@teﬁﬂﬁlbd %clgﬁlmg to the general procedure of the United States
Pharmacopoeia (USP) using Apparatus 2 with 900mL of 0.02 M sodium acetate buffer at
pH 4.5 as dissolution medium and a stirrer speed of 75rpm. At 15, 30 and 45 minutes, 10
ml of dissolution media was withdrawn and filtered through an unused 0.45 um
polypropylene filter. The amount of Formula 5a in solution was determined by uv
spectroscopy at a wavelength of 365nm against an external standard solution comprising

Formula 5a free base.
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anti body cetuximab [Erbitux, C225] and any growth
factor or gromh factor receptor antibodi es disclosed
wh0St1s3se7 et al. Critical reviews in PCT/GB2009/050695
oncol ogy/ haemat ol ogy, 2005, Vol. 54, pp 11-29); such
i nhibitors also include tyrosine kinase inhibitors,
for exanple inhibitors of t epi dermal growt h factor
famly (for exanple EGFR famly tyrosine kinase
i nhi bitors such as
Frinbil3y chl or o- 4- quorophenyI) 7- et hoxy- 6- ( 3- mor phol i nop

4- ft b ZD18 ),
N ORI Rkl BRistdT bt Rladosb ooy hisdruem 6Fopley TA-
10 offequiibl&R). (TRE |d91rh Rab rotédSl 1@(7 filmc@ ARk the tablets removed. Loose dust
6-acryl am do- N- (3-chl oro-4-fl uorophe 3-

n
wamﬂnmv@tiufm@pﬂl@ sty agitha Azt re- wemimed} TYI(e(frlah 83ip cxprieksRd as the

05|ne ki.nase ibitors such.as atlnlb
oot FOGe < SR S S rRUE LR R P 1,
|nh|b|tors of the plateletderlved growh factor famly
such as_imatinib, inhibitors of serine/threonine
ExgmplesbsPivalate Esteillantess/ Raf si gnal i ng i nhibitors
such as farnesyl transferase i nhi bitors, for exanple
rafteni i nhibitors of cel
?E tg £ ﬁS h d/ or AKT kinases, inhibitors
of the hepatocyte growt hOfactor famly, c-kit

inhibitors, abl kinase inhibitors, |I1G- receptor
(insulin-like growth ¢t 00) kinas® inhibitors; aurora
ki nase inhibitors (for lexanp| e-~4 152, PH739358,

VX- 680, M_N8054, R763, MP235, 529, VX-528 AND
AX39459) and cyclin dependg ase inhibitors such
as CDK2 and/or CDK4 inhibitors; (v) antiangi ogenic
agents such as those which imhibit the effects of
vascul ar endot helial growth factor, &)or exanpl e the

Pivghe peig 4354282 & Adonak Wag addast to NMBWRIDmIakanrposassiupogybonate
(45%"%547 E%{ﬁ&g g@xi‘%‘ﬁd&(a%l@n)no?p%gre tr(gg%%ef% Bl r‘éé{lrlt?r‘?'g ﬁl?pensmn

ase’in suc
wa§aa[c&dmpn(nhlardﬂluﬁylgmannbuha@gphenﬁmmm (/soqgl 251e7 hnhgl) pspended
i n-4-yl met hoxy) qui nazol i ne (ZD6474 nple 2 within

in W%@P@%@i ﬁuﬁhél?r P (L ‘2%‘@@%9 £q W@é@acgog, vesegh The mixture

wal AR -o8€ dnd RUGTRGL a0 ks LSO BEN B0RR5 s Bfen addod

fol KBS Toluti® @8NB598Thc andltisiholl@dBwas alivvwddtbbettNAGnd the upper
01/ 60814 nd h th di I

orepednE tobined. B BHer Sbern By PO G SES S8Ggutther toluenc

COMRFAAORREre MR ALAZ8BH R0 T*ﬂ@re%%{tﬁ%% GOy ORI wit

t hat work by ot hér mechani sns (for exa i nom de
wafen hzﬂ@m[dragd gbndentratgd imvapub 2o fflierdta @&plg{hds oil (125mL) containing the

desureg pro s dl?lnlld toluene.
NMR Spectrum: 'H NMR (400.132 MHz, DMSO-ds) 3 1.19 (9H, s), 2.52 (3H, s), 3.92
(3H, s)5.12 (2H, s), 7.12-7.17 (1H, d), 7.88 (1H, d), 7.98 (1H, dd).
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(vi) vascul ar damagi ng agents such as Conbretastatin

A4 and conpounds di sclosed in International Patent
WORELIsHEPT ons WD 99/ 02166, WO 00/ 40529, WO 00/EBAB6820004050695

01/ 92224, WD 02/04434 and WO 02/08213; (vii) antisense

t herapi es, for exanple those which are directed to the

targets |isted above, such I SIS 2503, an anti-ras

antisense; (viii) gene therapy approaches, including

for exanple approaches to repl ace aberrant genes such

&he 166

(gene directed enzyne pro drug therapy) approaches
such as those using cytosine deam nase, thym di ne

ki nase or a bacterial nitroreductase enzyne and
approaches to |ncreas patient tolerance to

chenot herapy or r & apy sugh as nmulti drug

resi stance gene th ;7 and (iX) imunot herapy
approaches, including f ZXNTvo and in vivo
approaches to increase th nogeni ¢ity of patient
tunmour cells, such as Tranhstection with cytokines such
as interleukin 2, interleukin 4 or granul ocyte

macr ophage col ony stinmul atifg factor, approaches to

s-oI56L 23886 AVELY 6 3R 93 HER AT REATS REASEhIC,

as c ransfecte
reag@ltl( 875 . s pprovachamolidichurtict akitigeh banshrat erhet ﬂesmuﬁg solution
cell lines and approaches using anti jdioty

wag BeatesotiddeC for 240dmingtep e Wates €100 o gvasbgn %dhiéd as%@eawature
all dB 48y R)fr ah h&aL rﬁ@trh pt%?tGJ g)bleeq%cl? &a§ 'tl{cn%}{? g(%(ﬂlgy afld the

e conpositions co risin umarate salt
mmormmed and alﬂmcﬂJﬂoae(tlﬁa)Thd @pperidpgahihiay e was s@pmtedloff and

Experi nt a on w b
retaé&%F aﬁlﬁﬁa thryg ?r W%éL?Ibrqus (385rrlf |aa§rlrearrlrwe stirred
anc?&‘iﬁﬂ%ld% setﬁg eTﬁ@h¢&%@nﬁhQrawagbwae@5e Mg %gmhﬁres with the
or wthin the ow ng illustrative exanples :-

originghupper érgammatryer. LTlpuéadni@hedorgeimg rlea/prsyw@c:w@alged tw1cc w1th water
BOANEY, Agcaany i
(2 x300mL), discardin’g the two lower aqueous washes. Solvent (850mL) is removed from

the reaction by atmospheric distillation and iso-hexane (100mL) added. The clear solution
was allowed to cool to 20°C whereby a white, crystalline solid was obtained. Further iso-
hexane (50mL) was added and the solid filtered off at around 20°C. The solid was washed
twice with fresh iso-hexane (2 x 100mL) and dried to constant weight to afford 64g of the
desired 5-[(2E)-3-(dimethylamino)prop-2-enoyl]-2-methoxybenzyl pivalate (2).

NMR Spectrum: 'H NMR (400.132 MHz, DMSO-ds) 5 1.19 (9H, s), 2.8-3.0 (3H, broad s),
3.0-3.2 (3H, broad s), 3.88 (3H, s), 5.11 (2H, s), 5.74-5.83 (1H, d), 7.05 —-7.09 (1H, d),
7.6 -7.7(1H, d), 7.84 (1H, d), 7.90 (1H, dd)

M.pt. 82-84°C.
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NMP JV- net hyl pyrrolidin-2-one; DMSO di nmet hyl sul f oxi de;

DMVF L, L/ -di met hyl f ormam de; THF tetrahydrofuran; MeOH
woreaohasssh7 Bredereck's reagent ; | - r - but oxyPCT/GB2009/050695

AN-tetranet hyl met hanedi am ne MeCN acetonitrile; DCM

di chl or onet hane; DI PEA V, V-dii sopropyl et hyl am ne; MCC

m crocrystalline cellul ose D di basi ¢ cal ci um

phosphat e di hydrate DCPA di basi ¢ cal ci um phosphat e

anhydrous SSG sodlun1starch glycolate L HPC Iow

i oo/ R Sed] ’

G)fumarate l\/gSt rmgne5| um stearate PVP
pol yvi nyl pyrrol i done (povidone) HPC hydr oxypropyl
cellulose RT roomterperature (approgi mately 17 to
250C); tPv retentionl|tinme; mlz mass/jftharge ratio. The
chem cal nanes metfié%mﬁrated 7y swit e from ACD
| abs Version 9.0 Wnles by Wi , Starting
materials were commerci a APl solvents
and conmmerci al reagents we of Iaboratory grade and
were used as received. \terials Table 1 Materials:
phar macopei al st at us, functkng, grade and
suppl i er PhEur: European Pharitacopoeia 6 Edition
6-Arbinbeato(Aab@s, florl rhhﬁl)le dddyd of glMisli eetiescid {24 hel) and water

Counci | of Eur o% 2009. 2 USP-NF: United States
(6. Py #8é Hisenixtug heatpghio %’ngr Areiniignefyd-HEEY- FHdingihylagino prop-2-

enosli B3-SR RILABS PREL BB E NN ZPPRASO (9.2 mL) was then added

over 280 minutes. The reaction was stirred at 99°C for a further 50 minutes and cooled to

0°C. A solution of potassium hydroxide (24g, 363.6 mmol) in water (48mL) was then
added to achieve a pH of around 7.0. Aqueous potassium carbonate was then added to
afford a pH of around 10. After an hour at RT, a beige solid was filtered off, washed three
times with aqueous potassium carbonate and pulled visibly dry on the filter. The beige
solid was then added to a solution of citric acid (7.1g) in water (44ml) and the mixture
maintained at 20°C for 60 minutes. The resulting creamy white solid was isolated by
filtration and washed with water until neutral pH of the wash liquors was obtained. The

solid was dried to constant weight in vacuo thus affording 3.34¢g of desired product (3).

NMR Spectrum: 'H NMR (500.132 MHz, DMSO-ds) 3 1.19 (9H, s), 3.92(3H, s), 5.14(2H,
s), 7.31-7.34 (1H, d), 7.79-7.82 (1H, d), 8.26-8.29 (1H, d), 8.31-8.35 (1H, dd), 8.48 (1H,
d), 11.41 (1H, broad s), 11.67 (1H, broad s).

M.pt. 260-266°C.
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3 JP: Japanese Pharmacopei a 15th Edition, English
Version (Soci ety of Japanese Pharnmacopoei a) 2006. 4
wWab@fisiser coat may be supplied as a propri et arRCT/GB2009/050695

concentrate (eg, Opadry, product identifier 85F38196)

or powder m xture that requires reconstitution in
purified water, prior to apphjcatlon as an aqueous
suspension to the tablet coreés. Hardness Hardness

testing was carried out using a Schl euni ger Hardness
Tester Model 6D or equivalent, in accordance with the

enzyl pivalate

Pa‘(‘}fm?tgﬁfl)ets t est ed wWas as speci f| ed in the
tabl e. The hardness of each tabl et was neasured al ong
its dianeter. The avéyage 'hardness’ OI s reported in

ki | oponds (kp). Disipgtegration i ntegration

ti me was neasured t G accor 'Fll t he procedure
specified in the Eutopes 3 : oW thout a

di sc and using water as t dium @i si nt egration
time is reported in mn.). Conpound Assay
Test. The Conpound of For nul a 5a, Al dehyde, and total

[ npurl ties contents were det@®ym ned u3| ng Hi gh

er f ormance Li quid Chronat ography HPL
6- Arﬁineeltaé@ (G A 22 apoDevisiaded @&WMCW@C @@@%5 2 rnL) and water

(1 3t.§ fn?:) U4 91@91%&1&6 ﬁ&{t%j ﬂorQS‘A@t ar so(h|t:t e ( @%ﬁf 3- ?dlll}é’[hylammo)prop-

uoroacetic acid in acetonit r
-edeyl -Aedethyxytbienzyd pascil e (6. 20 G8 aﬁmmolfabDMSD bm W) wahthen

| ut f t he t
8] S o AL Sk A
socl yAfhids 1 SAORLABR LR Y8 @5y R A b ATinRALY

lowed by filtration through a 0.45 m<cron PV '
mefhomlaanzylsmwatte hveere addsdttan mgmte contdmatian. iAdter sbmplstaraddation of
the?l\gg bma u%&noé# géﬁgﬁo%gﬁ%tg%g\gg fa@glg{?“ﬁ@éigalt 9%@4@}@%& h20ur then
coddEDEHadmaNg tdi60eC.( AIfBSH0 M8 at 60°C, the desired product was obtained by

filtration and washed with water followed by acetonitrile. The solid was dried to constant

weight in vacuo thus affording 6.82¢g of desired product (3).

NMR Spectrum: 'H NMR (500.132 MHz, DMSO-ds) 3 1.19 (9H, s), 3.92(3H, s), 5.14(2H,
s), 7.31-7.34 (1H, d), 7.79-7.82 (1H, d), 8.26-8.29 (1H, d), 8.31-8.35 (1H, dd), 8.48 (1H,
d), 11.41 (1H, broad s), 11.67 (1H, broad s).

M.pt. 260-266°C.

5-(2.4-dichloropvrido[2.3-d]pvrimidin-7-v1)-2-methoxvbenzyl pivalate (4).

(4)
5-(2,4-dioxo-1,2,3,4-tetrahydropyrido[2,3-d]pyrimidin-7-yl)-2-methoxybenzyl pivalate
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0 80 20 16 70 30 25 10 90 26 80 20 30 80 20 The nobile

phase starts as 80%eluent A/ 20%eluent B at tine
wQ2009/1535hen t he conposition is nodi fied graduabCTGBRWI/050695

linearly such that after 16 minutes the nobil e phase

conprises 70% el uent A and 30% el uent B. A steeper

linear gradient is then applgped such that after 26

m nutes the nobil e phase conprises 10% el uent A and

90% el uent B. Upon conpl etion of data collection at 25
(5.202108 88 mrhble wab semed wtth]D:IEEAi () r29g,s33ab[} mstoé):hﬂdaﬁﬁ%xybenzene

el pe A/l 20% Iuent an Idf n

2hE PhororG o Eipaas L0 oo RE ipel) Rin g et & the miture
stirRQIPARAL 0P B0 Aikind P UThd mB&uaPas B 1o wm gAﬁefcpémmutes
10 cmlong x 4.6 mminternal dianeter packed wth

watph 6441, 31 ernmpf)uvcasaéti@da@tgi the §<P1)lt1® c®let @tS°6hn aHliL(EJ hized gsis
shor\])\?e\c/iltgec]c}%slrga%? al t I f e ctsolmzrpgetP TFﬁl IIrgcetate r@? OW rget(fs followed

ure” was
by 3@&&1 al@dtabtﬂ@ruﬂllyﬁtbg@ﬁ) pﬁ@phatatsbmﬁom@%ndgz errmlrle’c) U‘he resulting
npari son of absaorbance at 245nm neasured. usi ng

yeI{PaY sl wasigelated by ithrafipngad deied visibly dry emide fider. a“ﬁhe yellow solid
wagﬁ{eﬁf p&'édSa%ff?ésﬁ? Rtioh & Ssg]d%ahé&ﬂ ﬂao‘fa%F%ﬁ @ln (%aeg phosphate

ormu free ase. ut't on SSO
soldtéadre(Qﬁmh,erO ant o' fdipdtiolldwhel igectylalccptonddurp Tot réshiting

yellihg 1ETSOB SR DB A RO SESt Wb BT F8Y e 14 7. The
resfi‘i%mg IS§1§(PlVH§ isQﬁte‘M‘ ﬁ{ffh@&fjatﬁl (fﬁédrtﬁ %an%ﬁﬁ %l%ﬁft il RRPat AdoC

m nut es, di ssol ut | medi a was
affwdtﬂgd 6ziglm>f ér(a 4#cillblulem@drldﬁﬁdu@]mlamldmﬂssdbﬁanetbombcnzyl pivalate

| filt Th t f Far m in .
Ol S AR PSR T e e RN
NMR 88e@AG:THOIMBEE001 139 MRS DB OSK) 811N (981, 8)) @@fsctsH 8), 5.20

sol ution cor&)rl sing Fornula 5a free base.Friability
(2H, s) 7.27-7.32 (1H, d), 8.36-8.44 (2H, m), 8.44-8.49(1H, d), 8.69- 874(1H d).

M.pt. 202-207°C.

5-(2.4-dichloropyrido[2.3-d|pyrimidin-7-vl)-2-methoxvbenzyl pivalate (4). (Alternate
method)

(4)
5-(2,4-dioxo-1,2,3,4-tetrahydropyrido[2,3-d]pyrimidin-7-yl)-2-methoxybenzyl pivalate

prepared by the alternate method (6.95g, 18.1 mmol) was stirred with DIPEA (6.8g, 52.7
mmol) and toluene (55.6 mL). Phosphorus oxychloride (8.1g, 52.7 mmol) was then added
and the mixture stirred at RT for 60 minutes. The mixture was then heated to 80°C over
120 minutes. After 140 minutes at 80°C, water (0.16g, 9.0 mmol) was added and the
reaction mixture monitored by HPLC. HPLC analysis showed the desired reaction to be

complete. Tetrahydrofuran (13.9mL) was then added and the solution cooled to 5°C. The



10

15

20

25

Twenty tablets were accurately wei ghed and placed in a

rotating drum (Copley TA- 10 or equivalent). The drum
woeInssat ed 100 times and the tabl ets renovedPCL/G82@9/050695

dust was renoved fromthe tablets and the tablets

re-wei ghed. The friability is expressed as the | oss of

mass and it is calculated asa percentage of the

initial mass. Exanple 1 - Pival ate Ester Route

5-acetyl - 2- met hoxybenzyl pivalate (1) (1) Pivalic acid
res(il88g 42ow 3@ Rasmsolajedirysiltaiied washddvwritl godntedratgrudofuran

sSsiu ar honat e 5..24q, 7.2 mmol ),.at R nd . an
(1RO a3 A ab % e, RE i Sul R iR ed S
COMt% 80k LN 0@ 19 aret hoxaoheiv f%lb anone
(50g, suspended in NWP (1 urt
d]pMle@sdﬂd) 2vmsthatbd3@dzxtlcpl\tathaée (Badihi @ﬁu%@spé |the dﬁséed compound
anlﬁ} d@as d H0165C and held there for 120
W %nconu \\a W'gﬁl&{ “was then added fol | owed by

NMR |Shdecnﬁm( A0OIMR (40D € 30 @81L, MG OQY) Bt Z0(NES), a|95C($Hds)1; .20
settle and the fer organi c | ayer retalned. The | ower
(HhgUadhs ekt Do e 4T S AUIFRED. Res-Bad H. )
gzg&yb «nhd the organic layers combined. The resulting
rgani ¢ l'ayer was washed with water (2501.) and

concentrated in vacuo to afford a col ourl ess oi
nt?lnlng t he [

et I orpnotin- DYEIAO ety d P 1INAKH nuu:n

S[(3.5] )
hgk&e (9H, s), 2.52 (3H s), 3.92 (3H, s) 5.12 (2H,
B‘§TT‘¢§12 7.17 (IH d), 7.88 (IH d), 7.98 (IH,
dd) . 5-[ (2E) - 3- (di net hyl ami no) pr op-@<enoyl |
- 2- met hoxybenzyl pival ate 2) (Z)Ei ;]
5-acetyl - 2- net hoxykenzyl pival at 6:.24 g, 251.7

mol ) was added to |Bredereck's reapgent (175.5 g,
1000. 7 nmol ) he undger a ni 2N nosphere. The
resulting sol utiro as heat ed f 0~240 m nutes.
Water (6001L) was thenyadted and the ™ xture al |l owed
[ < tert- butyl\eqﬁ%r was then
added (500m ) and th® m Xfure stirredvand al |l owed to
settle. The upper organic |ayer was separated off and
retai ned. Further nethyl-teﬂ% butyl et her was then
added (500m ) and the m xture stirred

5-(2,4-dichloropyrido[2,3-d]pyrimidin-7-yl)-2-methoxybenzyl pivalate (1.1g, 2.49 mmol)
was added to toluene (5.50mL) and DIPEA (0.321g, 2.49 mmol). (35)-3-
methylmorpholine (0.755g, 7.46 mmol) was then added and the mixture heated to 50°C.
After heating at 50°C for 10 minutes, the reaction was then further heated to 110°C. After
480 minutes, HPLC analysis showed the desired reaction to be complete. The reaction was
cooled to RT and water (5.5mL) added followed by ethyl acetate (3.3ml). Upon separation
of the lower aqueous layer, 2-methylpentane (7.7mL) was added dropwise at 60°C to the
cthyl acetate extract. On addition of further 2-methylpentate (3.3mL) a bright yellow solid
was given. The resulting solid was filtered off at RT and washed with fresh 2-
methylpentane (3.3mL) to afford 1.08g of a yellow solid that upon NMR analysis was
consistent with the desired compound (5).

NMR Spectrum: 'H NMR (500.132 MHz, CDCls) § 1.24 (9H, s), 1.35 (3H, d), 1.46 (3H,
d), 3.37 (1H, m), 3.56 (1H, m), 3.64 — 4.02 (9H, m), 3.90 (3H, s), 4.30 — 4.40 (1H, m), 4.57
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and allowed to settle. The upper organic |ayer was
separated of f and conbined with the original upper
woe@ansxs9t ayer. The conbi ned organi c | ayers wePEI/aB3(190450695
twice with water (2 x 3001), discarding the two | ower
aqueous washes. Solvent (850r1L) is renoved fromthe
reaction by atnospheric distg, | ation and iso-hexane
(1001.) added. The cl ear solution was allowed to cool
to 200C whereby a white, crystalline solid was
- 4<ﬂ9t(étHnHﬂ 4.Fuf tthéroadsoheXa (. (s5 0 (1hkgl), acted Hadal 2 ¥te(1H, d),
ff at around 200C. The solid was
Sléngllﬂ %\%Pﬁﬁvﬁksh fresh i so-hexane (2 x 1001L) and
gg igdii@cconstant weight to afford 64g of the desired
[ (2)-3-(di met hyl am no) prop-2-enoyl] -2-methoxybenzyl
p| val ate (2). NI\/R Spectrum 1 NI\/R (400 132 VHz,
§ Bl'dB d

meﬂl(ﬁivb&ﬂvl pivadate £9), (ﬂtﬁ&a(eSMetlﬁ))d,) 5 11 (2H, s),
5.74-5.83 (1H d), 7.05-7.09 (IH d), 7.6 - 7.7 (I H,
d), 7.84 (IH d), 7.90 (IH dd) M(?t. 82-84C. 5- 2

4-di oxo-1 .,2 3 4-tetrahv(iropyri-{~o[2 3-
/IPyrim'(iin-7-y|)-2-nethoxybeanmB| val ate (3)
6- Ami nouracil (2.5Q@, 19.1 nmol) S “added to gl aci al
acetic acid (241;% and water (6l.1 nL) and the

99

m xt ure heat ed oN5[(2

) - 3- (di met hyl am’"na) pr ,he;iybenzyl
pivalate (3.1g, 9.5 n IJ\VSONQ was t hen

added over 280 m nutes reaction V\A-S\/S?I rred at
99C for a further 50%inltes and cool d to 00C. A
solution of potassium hydr ox(Fge (249, 363.6 nmmol) in
wat er (48nmL) was then added achi eve a pH of around
7 O Aqueous pot assi um car bonate was then added to
around_ 10. After an hour at RT, a

5- (%Ardl%‘:hlmeym@q[ilérféaymfdlnw]aéh%ﬂnqthwéelW&r@lsVan H5. lg, 35g 6 mmol)

BT AL MIBEARINS GBSl Brona
(10s0, at 2anmof). ¢39)¥I-methgimorpHolig)(8idg, Y8 ermeld 4ak yhearnddéduend the
mlggéeh}%%‘feeﬁnaé?(i m&ﬂq{eét%ggg% 1&85 & ]?&Pogl%s:gi%;ej aenalysis showed the
desfn’eh LEREHOR @%ﬂiﬁ@tge‘i‘h@‘r&&l&@&%&uﬂé%ds coBﬁH% 8b° P Ofresh

he wash |iquors was obtained. The solid was dried to

tohm:mn $3GmL.) avdeileg hIW ater (dambowak wdded dnal thi ngxtardaad@m@ﬂ to stir and
ctrum

sutrgpenfaBig Born hipgop SISy ey &) R tipdne
(150mL) was added dropwise at 60°C to the upper toluene extract. Seed crystals of the
desired compound were then added (40mg, 71umol) and the reaction mixture cooled
steadily to 20°C. The resulting solid was filtered off at 20°C and washed with fresh 2-
methylpentane (2 x 45mL) to afford 17.2g of a yellow solid that upon NMR analysis was
consistent with the desired compound (5).

NMR Spectrum: 'H NMR (500.132 MHz, CDCls) § 1.24 (9H, s), 1.35 (3H, d), 1.46 (3H,
d), 3.37 (1H, m), 3.56 (1H, m), 3.64 — 4.02 (9H, m), 3.90 (3H, s), 4.30 — 4.40 (1H, m), 4.57
—4.69 (1H, m), 4.93 (1H, broad s), 5.22 (2H, s), 7.00 (1H, d), 7.42 (1H, d), 7.98 (1H, d),
8.12 (1H, d), 8.22 (1H, dd).

M.pt. 107-110°C.
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s), 7.31-7.34 (IH, d), 7.79-7.82 (IH, d), 8.26-8.29
(IH, d), 8.31-8.35 (IH, dd), 8.48 (IH d), 11.41 (IH
whewadsysy7] 11.67 (IH broad s). Mpt. 260-266 BPA/EB2®9/050695

4-di oxo-1 .,2 3 4-tetrahv(iropyri (io[2 3-

[T Pyrim((iin-7-yl)-2-methoxybenzyl pival ate

(3] _(Alternate nethod) (3) QBAninouraciI (2.69g, 22.5

nol ) was added to gl acial acetic acid (55.2 nL) and

water (13.8 nL) and the m xture heated to 95C. A

solution of 5-[(2 )-3-(di nethyl am no) prop-

2-enoyl ] - 2- net hoxybenzyl pivalate (6.25g, 18.79 mol)

in DMSO (18 L) was then added over 240 m nutes. After

25% of the solution was added (approxi nately 60

m nut es) seed crystals of

5-(2, 4- dIOXO l,2,3,4- tetrahydropyrldo[z 3-d] pyri m din-
ded.

B geti on m xture Wgs mai nt ai ned at 95C
for a further hour then cool ed ually to 600C.
After 60 m nutes at 600C, the Ee5|ked product was
obtained by filtration and wash

by acetonitrile. The solid
wei ght in vacuo thgs af forgfr

product (3). NWVR Spect 500\%32 VHz, DMSO-d
6) d 1.19 (9H, s), 3.

H,§,'$.1 s 7.31-7. 34
(IH, d), 7.79-7.81& ), 8?26-8 th\g\mch)d)
8.31-8.35 (IH, dd),Y8.48 (IH, d), 11.41 (IH broad s),

11.67 (IH broad s). Mpt. 26p-266 0OC
5- (2, 4-di chl oropyrido \23-d\
Potpysiurmhgdox idle\sbhuZiomet. iimXy B 0 zyrholpimaa bhddeel té a.soludipn of 5-{2,4-

Satter T T R S

(1 7§]§ﬂg‘é1 086 N1y iPr ﬁﬁgb @%Ig)gﬁld rA&h&d] TTPL)BART under an ajl_trnosphere

oxybenzene Phosphorus oxychl ori de (
of higrpg@0 ASZr A inwies HPmé?naIaM@cBhawdd torepletexdisappeatnaerod dhe

st g cratiile 03 B h i e ER bt BT e RdonHogy ) and
aquRededtrandid (M9s /LA veRales followtd bl/"ﬁ{e@lﬂ&@ cYﬁdrﬁie (15mL).
hyl

showed the desired reaction to be conpl et e.
ThegencareuqoR6 Yy wascxtrieted ad theleh of forthengedractions of rnethylene chloride

(2 x 15mL) and the organic layers combined. Evaporation of the methylene chloride
afforded (5-{2,4-bis[(35)-3-methylmorpholin-4-yl]pyrido[2,3-d]pyrimidin-7-yl}-2-
methoxyphenyl)methanol (6) as

wi‘t h wat er fol | owed
ied to constant
g of desired

a yellow solid (133mg).

NMR Spectrum: 'H NMR (400.132 MHz, DMSO-ds) § 1.23 — 1.28 (3H, d), 1.35 -1.40
(3H, d), 3.14-3.27 (1H, m), 3.40 - 3.50 (1H, m), 3.55 - 3.79 (6H, m), 3.87 (3H, s) 3.84-
3.97 (3H, m), 4.38 — 4.47 (2H, m), 4.58 (2H, s), 4.74 — 4.81 (1H, m), 5.19 (1H, broad s),
7.08 —7.13 (1H, d), 7.56 - 7.63 (1H, d), 8.05- 8.09 (1H, dd), 8.12 - 8.16 (1H, d), 8.32 (1H,
d).

M.pt. 202-205°C.
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by aqueous di pot assi um hydrogen phosphate sol ution
(26m, 2.0 nol L 1) . The resulting yellow solid was

WO s@basxse7 by filtration and dried visibly dry BGCI/GB2009/050695
filter. The yellow solid was then added to a fresh
reaction vessel and aqueous di potassi um hydrogen
phosphate solution (26m, 2. nol L 1) added foll owed

by ethyl acetate (10.4nl). e resulting yell ow solid
was isolated by filtration and washed with fresh ethyl
5- -3omathyImdipholiestiviy 213 imideol-atielt by

methdxtvbhemdnnahdndr({))a(dAltermmMeﬁhbd)we| ght in vacuo at
700C affording 6.7g of
5- (2, 4-di chl oropyrido[ 2, 3-J] pyﬂ
enzyl pivalate (4). The structxge~of, the desired
conpound was confirnmed by 1H NMR anal ysis. NWR
Spectrum : 1 NMR (400 132 MENBPMgO-d 6) d 1.20 (9H,
s), 3.95 (3H, s), Hzo (2H 7.2 32 (IH d),
8.36-8.44 (2H, m, 6 S ﬂJ)ZN 9-8.74(1H, d).
M pt. 202-207 OC. 5- di chi oropyrkio/QZS d\
pyrimdin-7-vD 2-Trei’hox¥benzyl pivatate 4). (Alternate
nmet hod) (4)
5 (2 4-di oxo-1, 2, 3, 4-t et r ahy@} opyri do[ 2, 3- J] pyrlmdl n-

d b
Pota X?YQX%%E %1?181? éy g@gtvmda ol fa%rﬁgaddga \rf?r I]%l estoa
solahd?Edlfs( 62, 3@)&5[@%?13 rﬁmyhnoatplﬁblina ygp;md@ 3E‘d]p§q}m1dm 7-yl}-2-
Phosphor us oxychl ori de

me@aBrnZRpiy Hele prspataddystop ﬁk@aatatrnemodr @é lég, Qﬁ%mr@&) in methanol

TR S RGBTl S
anadykitechoard comelctedisdripoarantedithestaming heitathl beddirhtalsBE (he

anal ysi s showed t he desired reactign to be conpl ete
destrgg! fc%lyal.l ‘M?rsﬁhe(nl@dgﬁﬁ%% 2 Rumo R dad dhegiee ioRavas mintained at

SOQOfoH‘tZ'HBUrsCtQ %Et@ghsthcbr%lh Jhieh %? Hletdeﬁliged’ﬁjohﬁ’é@’ 9@ltéd(MRML) is then

i solated by filtration, washed wth fresh
addeétowamlfdmuﬁmsanal(lmmlmyeaam demsatatuiesifiPI0YC dFle reacttonemixture

s g Bl Ol QR s ORUTE wloFop g B g grisyetiow solid

Wa§wﬁaleﬂ'vﬁﬂf3®ht@f (IBPA/ 97&19; 211({3drled initially in air and then in vacuo at 45°C to

% érl m di n-7-yl ) - 2-met hoxybenzyl pival ate l(hg)
give (P e delriel (B9- %m@thdéwrpé@lnbémb]@m@[\;&ésd]@mmdl dylbyZ 1H

T e

NMR Spectrum: 'H NMR (400,132 MHz DMSO-dg) § 1 23 128 (3H, d), 135 -1.40
(3H, d), 3.14-3.27 (1H, m), 3.40 - 3.50 (1H, m), 3.55 — 3.79 (6H, m), 3.87 (3H, s) 3.84-
3.97 3H, m), 4.38 — 4.47 (2H, m), 4.58 (2H, s), 4.74 — 4.81 (1H, m), 5.19 (1H, broad s),
7.08 - 7.13 (1H, d), 7.56 - 7.63 (1H, d), 8.05- 8.09 (1H, dd), 8.12 — 8.16 (1H, d), 8.32 (1H,
d.

M.pt. 202-205°C.

mdi n-7-yl ) - 2- net hoxyb
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(2H, s) 7.27-7.32 (IH, d), 8.36-8.44 (2H, m,
8.44-8.49(1H, d), 8.69-8.74(1H, d). Mpt. 202-207 OC
W(5200{)ﬂ53$9‘bi s \(3S)-3-net hyl nor phol i n-4-vH pyr i BOT/GB2009/050695
[2,3-</1pyrimdin-7-yl}-2-methoxybenzyl pivalate 5)
(5) 5-(2,4-dichloropyrido[2, 3- |
]pyrimdin-7-yl)-2-methoxybgazyl pivalate ( 1.1g, 2.49
nmol ) was added to tol uene ( 5OTL) and DI PEA (0. 32
lg, 2.49 mol). (35)-3- nethylnnrphollne (0. 7559, 7.46
Exmle)ZV\EEthﬂdistaﬂﬂw eand the m xture heated to 500C.
M halt'n OOCfo710 m nutes, the reaction was
- 2 0C. Aftgr 480 m nutes, HPLC
anal ysi s showed t he desired reactlon to be conplete
The reaction was cool @dQQ$ ¥ wat er (5.5nL) added
foll owed by ethyl acetate (3 ). Upon separ ati on of
the | ower aqueous |ayer, “2y1 | pentane (7.7nL) was
added dropwi se at 600C to the ethyl acetate extract.
On additi on of further 2-net(yl pentate (3.3nL) a

v BeeaTorB dabShansand (At o Tropr ety 98 e BMEGETRL) and
potAREUR k%ﬂﬁaﬁ@ @2(?%\]@%}% ntlrﬁo@faf ﬂT%naetoa%%t&BsﬁleYeeéfitﬁt%%en. To the

solid that upon NWR anal ySis was consistent wth o
resulléisg rsmpensmpwam @Idcteﬁ)rnetlh\jhlﬂocﬁﬁ@ 0 3grH63 7.8 MvRL1) 5l stirB2intaining

goq’;%_lz gl‘rgtl%n] A(gfeH stlmng %ﬁgﬁ’%?hmlmms §l$e6ci‘hded %fh%}?n(rgﬁ(turﬁ)’was

anﬁys%@ b%m déﬁl@nﬂraﬁﬂg COI{‘HQZ% rédddon nWVaté‘r @gﬁrmis? &8s ﬁddéd fﬂﬂowed by
I H broad s) 2 (2H, s) f(2

ﬂlr(hpr-[wa‘@) (38pndg apd Hle Igyultige ngtg |;Ql|1d @yere(go 20 Qﬁfq;{d &%@g of the
107-1 100 2, 4-bi

des%@,gyatgrwetqgo ucg 7Bh0|{l n- 4- IyISI pyri do

NMR Saccimyr Hrl\rl/ﬂEMmme\aBa HARITHOKY DGOy BHPS )y 302 ®H ), 3.98 (3H,

ternate
5. 500708 oMY D32 A8 SRR n-7-y1) - 2- et hoxyb
M.EN&Ylosfh val ate (15. 1g, 35.6 mol) prepared by the
[ternate nethod was added to tol uene (60.0r) and
pot assi um car bonate (10. Og 71.2 nmol).

MS&QBQ)S;E(Z Eg&ih(ﬁllénn&[negglnho prop- 24e%ovﬁ]2 lgile?lTlngKI enoate &?n

®)
Methyl 5-acetyl-2-methoxybenzoate (11.98 g, 48.0 mmol) was added to N,N-
dimethylformamide dimethyl acetal (44.6 g, 374.5 mmol) held under a nitrogen
atmosphere. The resulting solution was heated at 95°C for 60 minutes. Methanol (10ml)
was then removed by atmospheric distillation and further N,N-dimethylformamide
dimethyl acetal (8.90 g, 74.9 mmol) added. The resulting solution was heated at 95°C for
a further 270 minutes. The reaction was then cooled to 50°C and ethyl acetate (35mL)
added. Solvent (35mL) is removed from the reaction by atmospheric distillation and fresh
cthyl acetate (35mL) added. Further solvent (35mL) is removed from the reaction by

atmospheric distillation and fresh ethyl acetate (50mL) added. The reaction mixture is
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m xture heated to 1100C. After heating at 1100C for 16

hours, HPLC anal ysis showed the desired reaction to be
w@opl1s3se7 The reaction m xture was cool ed t o BODGB2wd/050695

fresh toluene (30n.) added. Water (45nL) was added and

the m xture allowed to stir and subsequently settle.

Upon separation of the Iomer(@queous | ayer,

2- met hyl pent ane (1501L) was added dropwi se at 600C to

t he upper toluene extract. Seed crystals of the
coadebiorREH wherrbp theddesgedpiiodact caghtidlisel 40hap, a gradwiam e dlowing solid.

t reacti.on ure cool.ed steadi 0

g Qi Ve 61 PY TULSTaey Reaid vy rodGand A ahdfadomL) and
drlé’d ﬁofbohgtsﬁhwe’ighm@hﬁwdpﬁmwtﬁ@deslréé Pﬁe}hﬂ@ [effyor.d 17. 29
Il ow solid that upon NWVR anal ysi's was

(dlm@h:da@tr@mrow2t¢novﬁe2 -gethiorgernzeaipBind (5). NWVR

NPT O (0030 3 Pk, 0o o

s), BRI (SHE4, 3.84 (312, ).5479-584 (BHOO), (36h7.3) (1H#.4307.67-4.7401H, d) 8.07-
57 - 4.69 (IH m, 4.93 (IH broad s), 5.22

81%11—H<Q)8177©U{(4)H d), 7.42 (I1H d), 7.98 (IH d),
d), 8.22 (IH, dd). Mpt. 107-1 100C. (5-
h4§5%%2 f?c}(s V3- nmet hyl nor phol i n-4-yl| pyrido \23-d\
pyrimdin-7-yll-2- methoxyphenvDret hanol 6) (6)
U

3.10 S
1 Vrmlmldm-vl) \S’a

9hoI|n 4- yl]pyr|d0[2 3 i
] pyrimdin-7-yl}-2-nmethoxybenzyl pivalate (172ng, 0.30
mmol) in THF (6.9 nmL) and nethanol @ 1.7nL) at RT
under an at nosphere of nitrogen~Ai¥er 240 m nutes,
HPLC anal ysi s showed conplete d/s=ppe Wance of the
starting naterlaICHJMQZ s |a~NA= tained at RT
overni ght (for convenien and aqugous citric acid
(20% wW v, 2nL) was a e | owed by net hyl ene
chloride (15nL). The upper aqueous |ayer was extracted
with two further extractionggpf nethylene chloride (2
x 15m.) and the organic |ayers conbi ned. Evaporation
of the nethylene chloride afforded (5-

o AL B (72 312 ROk ot YA 98120032 Sk vt

(75mL) and the mixture heated to 99°C. A solution of methyl 5-[(2E)-3-

(dimethylamino)prop-2-enoyl]-2-methoxybenzoate (15g, 56.3 mmol) in DMSO (75 mL)
was then added over 180 minutes. The reaction was stirred at 99°C for a further 90
minutes and cooled to 60°C. Water (75mL) was then added and the reaction maintained at
60°C for a further 60 minutes and then filtered off to afford a beige solid. The solid was
washed with fresh water (75mL) and dried visibly dry thus affording 19.6g of water wet
solid (9).

NMR Spectrum: 'H NMR (400.132 MHz, DMSO-ds) 3 3.84(3H, s), 3.92(3H, s), 7.31-7.34
(1H, d), 7.79-7.82 (1H, d), 8.26-8.29 (1H, d), 8.31-8.35 (1H, dd), 8.48 (1H, d), 11.41 (1H,
broad s), 11.67 (1H, broad s).

M.pt. 301-303°C.
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a yellow solid (133ng). NWR Spectrum 1 NWVR (400. 132
MHz, DMSO-d 6) d 1.23 - 1.28 (3H, d), 1.35 -1.40 (3H,
w@2009353647 3. 27 (IH, nm), 3.40 - 3.50 (IH, m, 3PGBEGB2009/050695
3.79 (6H, m, 3.87 (3H, s) 3.84- 3.97 (3H, m, 4.38 -
4.47 (2H, m, 4.58 (2H, s), 4.74 - 4.81 (IH m, 5.19
(IH, broad s), 7.08 - 7.13 (¢-H, d), 7.56 - 7.63 (IH,
d), 8.05- 8.09 (IH dd), 812 - 8.16 (IH, d), 8.32
(IH, d). Mpt. 202-205 0C. (5- {2,4-bis r(3
Mevvrfetdinblqropyiidel2.3+dIpvpimiditn7AvPa2-shethoxvbenzoate (10).
pyrimdin-7-vU 2- net hoxyphenvDnet hanol 6) (Alternate
Met hod) (6) Potassium hydroxide solQtion (9.96nl,
133.20 nmol ) was added over 30 pgnu es to a solution
of 5- {2, 4-bis[(35)-3-nethyl mgfphyl i N4-yl]pyrido[2, 3-
J] pyrimdin-7-yl}cHbowoet ’ « val ate prepared
by the alternate method Y 16gN 0. 80 rffol ) in
met hanol ( 244nlL) at ~500C yAder an at nosphere of
nitrogen. After 120 mcﬁut es at 500C, HPLC anal ysis
showed conpl et e di sappear angﬁ} of the starting
material. Seed crystals of g desi red conpound were

Methhye 5-(@dddidx¢- | D22 Aryctrab§dmopptido[A3el/pemidad tyl pA-makoxybenzoate

(. 5@93 g nﬁg‘g%a%t @%8W1t%1@fQ@%?8§%315% tluene 422 k).

Phés%h&'ﬂ@ Bx?&ﬁ&?ﬁeq\! a5 % 1ps 'i‘ﬂrﬂé{S s %h%&éd‘drﬁl&h@nﬁﬁﬁféﬂe‘a{éd to 80°C.
tenperature of 500 The reaction mxture is

Afteo &%mlnlmsgﬂﬁchdlyshého‘egmhﬁ|r¢a}tlye kd bwcgmblﬁt@ T@o Irgecon was
coqfd 9 56 AFY 4 8ot e on &fiey S B B TERG e {06k 143
of MB&iUhatl cﬂfi@\/ll@arﬁﬂlyé% doftained 31% by Wel ht of the desured cornpound (10).
2, 4- bls[(35) 3- met hyl nor phol i n-4 rldog ysg%/
Spectruny|'H NYIR W@QH&)’(W fyP§ ke ﬁ&ﬁ (8) 483 (3Hy) 7.6%7.19
0
<1%%écf14é%3?'%’ 9, SIS ST e N . 150k

314327(IH m, 3.40 - 3.50 (IH n), 3.55 - 3.79

: , 3 84, 3 07 (3H 4. 47
Me(tbﬂs-gg,éi-b ethyimorphelin-4-yl m midis
geo, 19 -713(IH d) 7.56-763(|H d),
, dd), 8.12 - 8.16 (IH d), 8.32 (IH,
d). [Oj
N7
=z | NN
CH,00C \N N/)\N/\\O
~ A
O N
(11)

Methyl 5-(2,4-dichloropyrido[2,3-d|pyrimidin-7-yl)-2-methoxybenzoate (0.37g, 0.315
mmol) was added to anisole (1.85mL), (35)-3-methylmorpholine (0.095¢g, 0.945 mmol)
and catalytic quantities of glacial acetic acid at RT. The reaction was then heated to
130°C. After 270 minutes, HPLC analysis showed the desired reaction to be complete.
The reaction was cooled to RT and saturated aqueous citric acid solution (3mL) added
followed by ethyl acetate (7.5ml). Upon separation of the two layers, further saturated

aqueous citric acid solution (4mL) was added to the upper ethyl acetate layer. The
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M pt. 202-205 OC Exanple 2 - Methyl Ester Route Mt hyl
5-acetyl - 2- net hoxybenzoate 7) (7) Methyl

WG 2@eas3b7 2- hydr oxybenzoat e (95.3g, 490. 6 nmol PCTEB2009/050695
added to DMF (38InL) and potassium carbonate (82.2g,
588.8 mmmol ) at RT under an at nosphere of nitrogen. To
the resulting suspensi on wa dded net hyl i odide
(90.5g, 637.8 mmol) whil st mal ntaining good agitation.
After stirring at RT for 30 mnutes, the crude

comaed aqrons strur aidvedutamaiwese theh wad@ddertio frsshr ethylmgetate (7.4mL).

Unpg ARG ORAL 1° {resft) PR CUNO oAt The g (e er RBiep g PHase was
tredtéd Wﬁh%@l(lé;fug séQuAHyarski 2029 nflf, 3tiemAesl rmad resivit sol’i%f;on was

pr oduct . NMR Spectrum: 1 NMR (400.132 Mz, '
extepcred@yiqeamrth §Fsh @hdac¢tdid (2 )7.5sLband tBeiorgic 1gyqpgcamipged and

(] H _d .10-8.13 (1 H, .d . (| d), t.
arifl Sl i st oo i Ko o BB e o
distiBatioRtin @% et 26@tE0.8)g 689 ydkivhyill that upon NMR analysis contained 71%
5-acetyl - 2- net hoxybenzoate ( 11.98 g, 48.0 nmol) was
by wgpadgot e dsverdrerivpradiidoni de di met hyl acetal (44.6 g,
[ i : t D The _
N T 0,132 M R OrR B e P TRl ot dl Las —1.40

(3EVEl PR tBB 20 LOH] n)v9a40-30Em( LR ry 845 by3. 26 (965 phed BE (3H, s), 3.93

orfiheb iy 2 de b G5 gt g8 KB g o1- 7.66 (111,

8.1B§§.lﬂb‘(if@,9d1)sg>.h2't—i8‘?ﬂsM@Edﬁﬁ%ts%ctlﬁt, d5C for a further 270

m nutes.” The reaction’ was then ¢ooled to 500C and

M.ptt BYH10&Eet at e (35nL) added. Sol vent (35nl) is renpved
fromthe reaction by atnospheric distillation and
fresh ethyl acetate (35nL) added. Further sol vent

5-( BoMig) (35T 3LrAEMYIREbrHHIMA- 2B ym 1D eric

( gis?%%?g?}on a%b géesh e?ﬁ%&ﬂggetg?%ﬁ%gChL)%gEded. The

methezyphcoslmictheneld6) scool ed to RT whereby the desired
product crystallises out as a grgnular, free flow ng
solid. The solid was isolated py Hhiltration, washed
twice with fresh ethyl acetateE;éj% 30n) and dried to
constant weight to afford 11.39dVof “t he desired met hyl
5-[(2E) - 3-

(6)
A solution of lithium aluminium hydride (2M solution in THF, 1.01mL, 2.01 mmol) was

added to a solution of methyl 5-{2,4-bis[(3.5)-3-methylmorpholin-4-yl]pyrido[2,3-
d]pyrimidin-7-yl}-2-methoxybenzoate (1.47g, 2.68 mmol) in THF (19.8 mL) at 0°C under
an atmosphere of nitrogen. After 60 minutes, further lithium aluminium hydride (2M
solution in THF, 0.67mL, 1.34 mmol) was added and the solution allowed to stir at RT for
900 minutes. The resulting solution was quenched by the addition of water (11.76mL) and
extracted with ethyl acetate (22mL). On evaporation of the ethyl acetate, 1.2g of (5-{2,4-
bis[(35)-3-methylmorpholin-4-yl]pyrido[2,3-d]pyrimidin-7-yl}-2-
methoxyphenyl)methanol (6) is obtained as a yellow solid.
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(di mehyl am no) pr op- 2- enoyl ] - 2- net hoxybenzoate (8). NWR
Spectrum: 1 NWR (400.132 Miz, DVMsO-d 6) d 2.93 (3H
whewadssy7 3. 15 (3H, broad s), 3.81 (3H, s), 3rP@GEGBAMI/N50695
s), 5.79-5.84 (IH, d), 7.15-7.22 (IH, d), 7.67-7.75
(IH d), 8.07- 8.12 (1H, dd), 8.17 (1H, d). Mpt.
112-1 14C. Met hyl
5-(2, 4-di oxo-1, 2, 3, 4- tetrahvéﬁopyrldorz 3-</1Ipyrimdin
-7-yl)-2- nethoxybenzoate 9) (9) 6-Am nour aci
NMR $p82gym: L EINVIRH#OD)1 32A46H 2 O ds) g1 1225 -all 28 ¢3Hj ¢), 435 d1.40

(3t i b G NRALE %@ﬂ% rpfgéts 3", N G, 52 84-

3.9¢ gﬁﬂeﬁ@ﬂ 338"1 lfll<4)7 Qﬁlqpm% 3)2 4“7&“14381/5@11 ZQAptse 9((lﬁ9broad S),
1) hen added over

7.08nt 6l H, ﬁhe7 Yeadt 63 6 was §ﬁ1 $ POl Fatddy KT oB. 18 (ﬂHr dréB2 (1H,
90 minutes and cooled to 600C. Water (75nL) was then

added and the reaction mai ntained at 600C for a

further 60 mnutes and then filtered off to afford a

bei ge solid. The solid was washed with fresh water
E_XQE%Q_&M@_EQEMW dry thus affording 19. Gg of
LR 3 fy 08 G 16408 13

d.

2-rhdthiox hhen ) ARHENSEDIpHdsphdte. 8. 26- 8. 29 (| H d),
8.31-8.35 (I H_dd), 8.48 (IH d), 11.41 (IH, broad s),
11. 67 (I H, bg? s). Mpt. 301-303 OC. Met hyl

5-(2, 4-di chljprogyrido

\ 23-d] pyri m diNi- 72yl ) - 2- met hoxybenzoate (10). (10)
Met hyl
5H( 2, 4- d{ox0 I 3 4-tetrapypogpyridof 2, 3-<i]pyrinidin

Y3 te(O 59, 15rm0|) was stirred
PEAl\‘(O'\h26 3029 mmol ) and toluene (2.5 rnL).
rus oxychlo e (1.1 5g, 7.5 mvol) was then
Qdded and the mixture heated to 800C. After 180

i g S e Rl SRR 28 PR R T
meﬂmb(ﬁphdngl)m@mramie(mﬁﬁglkﬁmtmiei)yphi]sphoﬂd axid @7 8gn6\8mlmx!165) and
meth?lla?gg spirit 1ndust19al 74 O.P. (15.0ml) were charged to a 100ml reactor and heated to
reflux. On cooling in stages product solidified. Product was isolated, washed with
methylated spirit industrial 74 O.P. and dried in vacuum oven at 50C to yield 1.81g of (5-
{2,4-Bis[(35)-3-methylmorpholin-4-yl]pyrido[2,3-d]pyrimidin-7-yl}-2-

methoxyphenyl)methanol Diphosphate as a yellow solid.
NMR Spectrum: 'H NMR (400.132 MHz, DMSO-dq): & 1.28 — 1.36 (3H, d), 1.45 -1.55
(3H, d), 3.33-4.01 (13H, m), 4.23 (1H, d), 4.30 (1H, d), 4.59 (2H, s), 4.72 — 4.80 (2H,

broad m), 7.15 (1H, d), 7.84 (1H, d), 8.12 (1H, dd), 8.33(1H, s), 8.35 (1H, d).

Example 3a(i) (5-{2.4-Bis[(395)-3-methvimorpholin-4-vl]pvrido[2.3-d]pvrimidin-7-vI}-

2-methoxyphenvl)methanol phosphate

On a 50mg scale using a 1:1.1 molar ratio of (5-{2,4-Bis[(35)-3-methylmorpholin-4-
yl]pyrido[2,3-d]pyrimidin-7-yl}-2-methoxyphenyl)methanol : Phosphoric acid. 50mg of
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of an oil that upon NWVR anal ysis contai ned 31% by

wei ght of the desired conpound (10). NWMR Spectrum: 1
WORMI(8307 132 MHz, CDCl 3) d 3.95 (3H, s), 4. 03P(BEB2®Y/050695

7.15-7.19 (IH d), 8.14-8.18 (IH d), 8.55-8.59(1H

dd), 8.58-8.61(1H, d), 8.75(1H, d). Methyl 5-{2,4-bis

r (3S) - 3- met hyl nor phol i n-4-yldy pyrido f2,3-d

pyrimdin-7-yl}-2- methoxybenzoate (11) (H) Methyl

5-(2, 4-dichloropyrido[2,3-J] pyrimdin-7-yl)-2-nethoxyb
(5-€h# 48[ ) B-BEtyrhordhsl invinyl [pyndd 2 SedlpwrimaldiedTid i2e

S N B R A o T B s

wad [Rn h8d&t drgﬁ-vﬂ@estotahﬁiﬁl doaatife the pﬁ@%ﬂ\@ric Abtderhiéy baused a yellow
C an e

m nutes, H nal ysis showed the desired reaction to
solislto dompsidtady prswitewathe exponssntwes dign {adt RBtiaader night at room

sat urated agueous citric id sol.ution (3nm.) added
tenfig R fe AHERU it Befiitil o0 (STL) 2o o

the two layers, further saturated aqueous citric acid
solution (4nl) was added to the upper ethyl acetate

A paydar X-Tie dEfBftHEdPH IR OGS refared usieg @ Baikgr iDHNQ0 affctometer
(W&\J%?e%gmaép %qra t1h54flr8€z§hc tsgﬁﬁlce,a%ft%%ee461{\ﬁnﬁﬂameyp Qfhission 40mA).
separation of the unwanted upper thyl ‘acetate)
Sarppias éveré ReanhedvEfonaQuAEO LD piiage §83° tepahedc WMskdond per step time
aqueous_sodi um hydroxi de (0.25nm., 3.15 mml). The
coyngs(see Figgrabl uti on was extracted twice with fresh
ethyl acetate (2 x 7.5nmL) and the organic | ayers
conbi ned and dri ed over anhydrous nagnesi um sul phate
Pedk3g)ere Gidayledacet at e was then renoved by distillation

N vaciin tao afford 0 1090 of a9 vallow aoil that vunan N
\/ ] f g 110w } gt f

Angled |’ g8i(5=b ohktAnadd-manitsy Aei ght of 1 HelafBsilpiasity / %
onpotnd—{ 11— NMR-Spectrunmt— I NWVR (400132 vHz;

SOBVEO d 6) d 1.23 F4Tg (3H d), 1.3% 99740 (3H d),

783.17-3.27 (IH m[1132#0- 3.50 (IH, mM[403 55 - 3.99
(9H ) 387 (3H s) 303 (3H_s) |4 38 - 4 A7 (2H

718y, 4.74 - 4.81 (|B¥3k), 7.28 - 7.35|%H, d), 7.61-
66— (1t H—d)— 8157819 (iH—d)—832 836 (+H

4%y 8.56 (1H )| pt. 97-101 0c, | 344

12.6&- {2, 4- b1 s[ (35) -[37.p2t hyl nor phol | n- 4-{yi3]@yr i1 do[ 2, 3-J] p
yrimdin-7-yl}-2-1 met hoxyphenyl ) net hgnol (6)

13.55 6.53 12.3

22.11 4.02 322

24.49 3.63 18.8

Example 3a(ii) (5-{2.4-Bis[(35)-3-methyvlmorpholin-4-vlipvrido|2.3-dlpvrimidin-7-vI}-

2-methoxyphenvl)methanol phosphate

On a 50mg scale using a 1:1.1 molar ratio of (5-{2,4-Bis[(35)-3-methylmorpholin-4-
yl]pyrido[2,3-d]pyrimidin-7-yl}-2-methoxyphenyl)methanol : Phosphoric acid. 50mg of
(5-{2,4-Bis[(3S5)-3-methylmorpholin-4-yl]pyrido[2,3-d|pyrimidin-7-yl } -2-
methoxyphenyl)methanol was dissolved in the minimal amount of Ethyl Acetate, this
solution was then added drop-wise to a vial containing the phosphoric acid which caused a
yellow solid to immediately precipitate. The experiment was then left to stir over night at

room temperature before filtering and isolating the precipitate.
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(6) A solution of lithium alum nium hydride (2M
solution in THF, 1.0 InL, 2.01 mvl) was added to a
W@ i0at53507 of et hyl PCT/GB2009/050695
5-{2, 4- bi s[(35) - 3- net hyl nor phol i n-4-yl ] pyri do[ 2, 3-
J]pyrimdin-7-yl}-2-nethoxybenzoate ( 1.47g, 2.68
mol) in THF (19.8 nl) at under an at nosphere of
nitrogen. After 60 m nutes, further lithium alum nium
hydri de (2M solution in THF, 0.67nL, 1.34 nmol) was
PowdaeXi randiffidvtios aditatahthal thowetkrtabwss amogthoST f or 900
m nutes. The resulting solution was quenched by the
addi tion of water ( 11.76nlL) and extracted with ethyl

Ex@measte- sz&s[@s)-@\/ﬁ@ﬂfvﬁhbﬁihoﬁfn-ct PRp@lidy k. 328y Anfidin-7-v1}-

hpxrieny ty aiate- 4-yl | pyrido[ 2, 3-J] pyri midin
-7 yI} 2- net xyphenyl)rret hanol (6) is obtained as a
yel | ow sol i df Spectrum 1 NWMR (400.132 WHz, DVMsO-d
6) d 1.23 - (3H d)o 1085 -1.40 (3H, d),

314327(IHNn’) 350 ,_'H m, 3.55 - 3.79

87 3H S)H L (3H n, 4.38 - 4.47

. 5f Eh-04-81 (IH m, 5.19 (IH,
¢ X (IH d), 7.56 - 7.63 (IH, d),
d&g}d 12 - 8.16 (IH d), 8.32 (IH,
Peepdration of Salts Exanple 3a -

(5- ?4@&[@&)@1&@@&61?&0% h@gﬁayﬂ@&@ 33d]P§1hﬁydmm3qM- 7-yll-

met hoxyphen hanol

methaxmhe«m;' [h(as@l)(l 30y ﬁ?%ﬁﬁWpﬁdImmO]@S)/ Drieyterid kRl @-5Jgp
t
3 4¥1rm(?q]eés )and nhe¥h§}|cl)eﬁ &d ISpérlél 18?%%}(3 %\ey%yé )PnEl SEU’:m,g lwe{fej cha%’d to a21 00ml

reabit hiyd Bl t5pEflixt Prodius begaal to ?)ﬂec@lﬁte (Qbcébting rme @roduct
charged to a 100m reactor and heated to reflu

preékp&rlﬁeﬁgl’rpﬁuvét“@g e Hedb arrehedswith methydated mﬂaalaévstwdsﬂ O.P.and

dnéé?@' &gﬁgm ari e%%ﬁr% gglﬁ u n#’ lcg)%ileﬁé%d %@I{z:?%)B%/ lﬂg??jg fh %h§(lﬁ1%rphohn-

4 y(b]fpy(l&o[2 3-d|pyrimidin-7-yl}-2-methoxyphenyl)methanol D-Tartrate as a yellow

Hjl2 - Bi s[ (35) - 3- et hyl nor phol i n-4-yl ] pyrido[ 2, 3-J] pyri
solifi di n- 7-yl }- 2- met hoxyphenyl ) net hanol Di phosphate as a

Nh%?'SbWEH%MW/gO@HQQMH?‘DMSNV@) 5341(5)55% (12%%'1)2[ )PVBD-d 39
(3H.d3:3. 14-0 D013, oveylappin@8){ HRO @H, 54430 ((HHD),d)37 @HES), 4.72-
4807, §hady*s 1£-525%180 blca, 7.00 (11, 4, 7.60 (11, ), 8.05 (1H, dd), 8.16

(1H, d), 8.31 (1H,s).
M.pt: Begins to decompose from about 128°C onwards forming a resin.

A powder X-ray diffraction patterns was recorded using a Bruker D5000 diffractometer
(wavelength of X-rays 1.5418 A Cu source, Voltage 40kV, filament emission 40mA).
Samples were scanned from 2-40° 20 using a 0.02° step and a 1 second per step time

count. (see Figure 2)
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broad m, 7.15 (I

8.33(1H, s), 8.35
w0 ¢@9INsB9net hyl nor

pyrimdin-7-yl}-

H d), 7.84 (IH d),
(IH d).

pholin-4-yll pyrido

8.12 (IH dd),

Exanple 3a(i) (5-12,4-Bis
[ 2, 3- </ | PCT/GB2009/050695
2- met hoxyphenyl ) net hanol

phosphate On

a 50ng scale using a 1:1.1 nolar ratio of

(5-{2, 4- Bi s[ (35) -

yl ] pyrido[2,3-J]p
ol : Phosphoric a

{2, 4- Bi S[ (3S) - 3-net hyl noi pholin -yl]pyri
nmet hoxyphenyl ) nmet hanol
amount of MeCN,

im di n-7-

Peqk] wermotetetiaf

hol i n- 4-
}-2- net

3- net hyl nor
yrimdin-7-y
cid. 50ng of (5-

hoxyphenyl ) net han

do[ 2 pyr
was di ssol ved

this solution was then

e 0
Angife? Qeq%cﬁsﬁgﬁged

0d- a\é;@l/,&;ont al ni ng
a vellow solid to i

H@ﬁmﬁ%9§ﬁﬁﬁﬁhﬂ%
medi ately

cid wh
6.1preci pitate. The

13?%olating the pre

edp®ri ment was then

116010 to stir over

eri ng and

eratiure bhefore filt
efrattHe—petrorFe—+H

c@ﬁ}tate. A powder >

X7 di ffraction

4 B@UTEerm was recorjgeg; using a Br uker L?M
dlffractoneter (mave?enqth of X-rays 5418 A Cu
16.89urce, Voltage 4Ck¥3 filament em ssi|@3.40m). Sanpl es

were scanned fron

2-40 ')ﬂ|C| nn a0 0d

cfnn and-a 1

17.38cond per step t

ggsm ved at: EXH”DZIS 33(' ) (51
18, - mret hyl nor phol ijn-4-yl |l pyrido \2, 3-

i 780 count (see Fi gur]

@9f§ Peaks were

2,41

EXAS

18pgrimdin-7-vU 2
19.06-{ 2, 4- Bi s[ (35) -

methoxyphenyl)nethc

isal1 phosphate On

o—of

34ﬂ%thylnnrpholln 4-

502

2083”’}”' dof 2, 3-<1|

péygbﬂl dirm=7- ylj 2-TTH

t3r,}.u_.3xyphenyi JRLLEINAL:!

nol Phosphori c

acid. 50ng of

(5- {é 4-Bi s[(35) - 3- nethylnnrpholin 4-yl ] pyrido[2,3-J]p

rimdin-7-vyl

ma%?lﬁl tcﬁﬁrgln@g g[gg é

stir

W@%%W%EOV grﬁdwr

}-2- nmet hoxyphe
TGAywahecordad Heing adguHstrement;
Whif R, @aé’h@allteidcd%)&

Tk
ESI

caused a

oomte

Qﬁlﬁ

met hanol

e0ycaics.thypicalplqgs then Smg of
ﬁ'{e:}%rﬂ?%rta&?e range 25°C

OW SO
to 32(5ﬁ€dtt atehsyand heannglratatoe? 10Khecraxinatal. e nitrogess ptge gad whe used

was di ssol ved

Pﬂ@%{%@i{%{eﬁé‘ﬁ%“%&%‘@/ﬁ uR1e 40°C
foué,wea %?%'a@&tﬂoﬁ&l' 1?@03%1 m?gwasegﬁ 708h&1 hRL ABSeRAR KRR B ESmaterial

mswhskﬂethylnnrpholln 4-yl 1 pyrido[2,3-</IPyrimdin-7-yl}

- 2-nmet hoxyphenyl

) met hano

D-Tartrate ( -

-Bis -

-met hyl norpholin -y pyrido - Tlpyrimdin-y-yl}-!-
The product was further dried in a vacuum oven at 50°C overnight. Powder X-ray

diffraction indicated some loss of crystallinity. (see Figure 3)

Example 3b(i) (5-{2.4-Bis[(3.5)-3-methvimorpholin-4-vl]pvrido|2.3-d]|pvrimidin-7-vl}-

2-methoxyphenvl)methanol D-Tartrate

50mg samples of the (5-{2,4-Bis[(35)-3-methylmorpholin-4-yl]pyrido[2,3-d]pyrimidin-7-
yl}-2-methoxyphenyl)methanol D-Tartrate were slurried for five days in (i) EtOAc at room

temperature, (ii) MeCN at room temperature, and (iii) MeCN at 60°C in MeCN.




10

15

met hoxyphenyl ) net hanol (1.50y @96%W/ w, 3.1 mmol es),
D-tartaric Acid (0.5 Ig, 3.4mmol es) and net hyl at ed
wa@piopi1s3sphdustrial 74 O P. (15.0m ) were char gedr/Ga2@9/050695
100m reactor and heated to reflux. Product began to
precipitate. On cooling nore product precipitated.
Product was isol ated, washedys th nethyl ated spirit
industrial 74 O P. and dried’in vacuum oven at 5CC for
4h to yield 1.98g of
Po8er{2-raly BifsdctidSpaBernetvhyd nevorpérbhsime a Brukel PpOO@ difEa@emiter

Bt bt 18 A SR Vellaeb TORNR gt 435Rggl ma)
IQM%M@ scBnred4form 2]-4=02 Qeﬁéﬁg a‘-@ 02° ]st%zland]a }’g&cég’d'ber@ep time
3.14-4.00 (19H, overl appi ng , (2H, s), 4.40

coynt.H, d), 4 57 (2H, s), 4.72- 4 80 (IH, broad), 5.1

Th? pwgei(;;-rayylgfga% 1S€1|’patg§' 09' %ffefhﬂp)l?té?r eag»é E{’e ég%brncgohggions

abARCOERRIRed MmadriaRAdl sﬁ@s%@a@ﬁ Waide cfy@fam‘dﬂﬁls aThe#laferiafisolated
powder X-ray diffraction patterns was recorded using a

froprthi slurrPB0 Oy Hidetatawe vrpscaied (b Bleangst Arystallioer ay s
1.5418 A Cu source, Voltage 4CkV, filanent emn ssion
40md) . Sanpl es were scanned from 2-40 2Qusing a 0. 02

Pedlsereradekeacl agecond per step tine count (see Figure

2) Peaks were observed at: TGA was recorded usj ng a TA

Angiegt R0 bnt. 54rk§A) csemcmgr/u/les. Typi cal |1$elate/§§nﬁenew /By

1 eont 1 [ a'a%" | =
freter+ad €Ot } Hr—a—1am pl Hpaf—wWaS—
61ﬁeat ed over the tien %ngature range 25C L[OQ 325C at a

n

|___purge gas was use
13The material exhih.2d a Ioss of 4. 4°oll;i|d)to 500C

anal nf 1 204 bhot wopon 70 Nl
13'§§G)C suggesti ng tq‘é\% the material i9 1§ vat ed. The

g egonstant heating [f@afg of 100C per mny€. A nitrogen
d wth flowrate 100m per ninute

168H0dUCt Was Turthegsgiried in a vacuumygvEn at b500C

overni ght. Powder| X-ray diffraction ilndicated sone
17b0ss of crystallijm. 03/ (see Figure \)455)(arrpl e 3b(i)

5 {2 4 BI S r(s \V\J l.IIyI TToUT 'JIIUI T II 4 'Jyl I dU \\23 A\
19. Bzrl mdin-7-vU 2- ‘hé{hoxyphenyl ) met han ét D-Tartrate
25.20 3.53 37.0

Example 3¢ - (5-{2.4-Bis[(3.5)-3-methvimorpholin-4-vl]pyrido[2,3-d|pvrimidin-7-yl}-2-

methoxyphenyl)methanol Fumarate salt.

(5-{2,4-Bis[(35)-3-methylmorpholin-4-yl]pyrido[2,3-d]pyrimidin-7-yl } -2-
methoxyphenyl)methanol (10.00g @ 96%w/w, 20.6 moles), fumaric Acid (2.63g,
22 .7mmoles), water (84ml) and methylated spirit industrial 74 O.P. (16.0ml) were charged

to a 250ml reactor and heated to reflux (92°C). The hot solution was filtered to remove



50nmg sanpl es of the
(5-{2, 4-Bi s[(35) - 3-net hyl nor phol i n-4-yl ] pyrido[2, 3-J]p

wQ@ etoaitsisez 7- yl} - 2- met hoxyphenyl ) net hanol D TBECT/GBR@9/050695
were slurried for five days in (i) EtQAc at room
tenperature, (ii) MeCN at roomtenperature, and (iii)
MeCN at 600C i n MeCN. Powder oy ray diffraction patterns
were recorded using a Bruker D5000 diffractoneter
(wavel ength of X-rays 1.5418 A Cu source, Voltage

extrh@kdys rhatteandhe fidar wad washéd with)a mBdump o svatee I E7rslcaandmeethylated

soiti] QAL EH T Oy B ot TR PP ad F g S RP BT et irBed.

Prddﬁgﬂ watiSslated; axlas‘h@d W@tﬁ%tﬁ’ilaﬂéh §%1§11t Hfdhk%rlﬁpWOtP QRS dried to yield
above, the isolated material s d substantiall

10201 Gr {2@4%&[@S)+3cmwhylnmahqm‘éﬂ]ayn¢®él3 adlpyrithydom/ tythe-2-
rnealour ; Brn {h ?._{pl I%%?atrat Gs 1= &P gﬂ{ ed to be the most

crygg at P VRS P ak S T &° BpseTV Exanpl e 3c -
NMISS{)@GtﬂmBI SI'NBIR (400.132 MHz, DMSO-d¢) & 1.28 — 1.36 (3H d), 1.44 -1.52

GH. 3, 15t H&bﬁfﬁm&%@d’ Ui d?i-f o, &3915 Ty kolbn,

brogén{r?i2663%[ﬁ§3§£5 éﬁ%‘ﬁoxy eny ’l) ﬁo ( 1305d(%§sgdhp

ove@ﬁde/ 20. 6 rml es), fumaric Acid (2. 63g, 22. 7mmol es),
84m ) and nethylated spirit industrial 74 O P.
M?tllé%olrﬁ(g éwere charged to a 250m reactor and heated to
reflux (920C). The hot solution was filtered to
renoveextraneous matter. The filter was washed with a
PowdeﬁXHray dffravtibe paifd mas aembrdogtdmd Bruddr BRidriftactometer (wavelength

d ' 74 Q. P. | th i, ned e
of iy hok® A Suautcep Bl A0 A srb it onsD TAD R o humidicy
stap@gReRcdMXMRD pEkdd @EI%@G@CHHéd UndeP da4§inki dkmidify EdniditichBCthe

dried to yield 10. 12¢ of (5-
mafePialhw s (iBHl) fngn Fet(h 2 Pmsinghicitémsize ofl 0. QMY iadd p 2, 23seddmdsmier step

- tho yphenyl)rret hanol Fumarate as a
“H%PPW %H re trum 1" NMR (400. 132 Mz,
DVBO d6) d 1.28 - 36 (3H, d), 1.44 -1.52 (3H, d),

3.31-4.00 (14H, n) 4.19 (IH, d), 4.38 (IH d), 4.59
Pea(@nvergg»bsatmgai 4.80 (2H broad m), 6.63 (2H s) 7.15

Anflel Bl N AR 7500 Ponedar R g IRESIS /P
GBS AT S M
9.602 (9.6) 9.20 (9.2) 14.4 (14)
12.20 (12.2) 725 (7.2) 6.5 (6)

12.98 (13.0) 6.81 (6.8) 5.0 (5)

17.06 (17.1) 519 (5.2) 9.2 (9)

17.60 (17.6) 5.03 (5.0) 9.6 (10)

17.93 (17.9) 4.94 18.2 (18)
18.30 (18.3) 484 9.9 (10)

19.16 (19.2) 4.63 12.1(12)
19.41 (19.4) 457 10.0 (10)
21.63 (21.6) 410 11.5 (11)
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of X-rays 1.5418 A Cu source, Voltage 4CkV, fil ament

em ssion 40 niA) with the humdity stage attached. XRD
WQ210va53587 wer e recorded under varyi ng hum di t yPCT/GB2009/050695

conditions; the material was scanned from 5-40 2Qusi ng

a step size of 0.014 and a 0.2 seconds per step tine

count (see Figure 4 - FormA) Peaks were observed

:ln situ in the X-Ray foractorreter when t he

hum dity levels were reduced to 20% humi di ty or |less,

In situein plondtayXPifayctometer, azvdtehahﬁ lpanitdéty tevebtwérnectiuced to 20%

d d h Thi s . :
bR ae BT ec SRR B nr REB ob BT rT gf hehenee i
cryb@l foras T‘hlikecﬂaﬁ L @hd veRDId, Ak ﬁﬁ@a ?% Rturdddi 8 tN@riginal form as the

confl r med @z@g e powder X-ray d raction. Under | ow

humigity g asyraig alpe smp@fmén’ovéme pawdet SetayRlifftacios -
Form B) A variable tenperature XRPD experinent was
performed on Form A, which showed that on heating Form

Underdow\trbdidity G5 peakBwdrdlobdegittl a0f thi s observati on,

nr'eltlnn points for Form A mav reflect the nr'eltlnn

Angkm/nt%éii F&H&/SB I\ﬂbﬁltqcf@/p%i nt: 1800C P(eéﬁsv@tlntrmty)/%\

CO%TEHE wi th & uf 1] BRI A81 ume of - werl- elFSOCO(ﬁQ@FI cve

8.56‘%@.‘5} Ity wthout [cgmy @t()ej)y di ssol vi g sample. A
' sl then added and the VI a

9.60109.6) stirrer plat e9&® (92))om t enper at ur@&@)sti r at

approxdately—26 mor—5—weeks Hre—sturt WaS—
12?%# sol at eé and f%m@ d by XRPD. I\/Qa%@enentsywere

130898 ¢S Nng a Br ukleg g ffractoneter 3(1/\?3\5e| ength of
Xr gvs%i 5418 A Cu soﬁf%gIj Vol t age 4QKV, | anent

17é3n(h7sl)on 40 n| A) %aﬁﬁﬂ EB are spun at 73D(7r)pmto

1 1 YRDhN At aAr NG \wor o
172%(17\1 ed over ;ﬂhe5 ﬁ‘%nge 2 to 40q USI ggéﬁsstep si ze of

1791 PPRy0 _and a 0. (3; §e¢cond per step cqui (fighme. (See
Figure 6 - Formd) Melting point of Form C neasured by

18.8508159C (onset 1443@. DSC. Typi cal |y ﬂ(ee(s t han 5ng of

Al oantod Avor

At N A caml A nan wAac + hn
19{2%‘ f?)ature range ‘b@Qj to BOSOC gt a cc?h@(@int heat i ng

(Se%%gthTS G4}  mnute. A purge gas Using nitrogen

was  used - flow rate 100m per mnute. Exanple 3c -
(5-{2,4-Bisr(3 _
A %a%igf)lg‘%énqgeraturepﬁﬁbb expe rallsdp%{rfzoi‘rned< él!l PX K‘ IhPc_h75_hX\|)vled that

on heating Form A converts to Form B. In light of this observation, melting points for

Form A may reflect the melting point of Form B. Melting point: 180°C (onset 174°C)

A 10-30mg of Form A material was added to a sample vial, along with a sufficient volume
of water to achieve mobility without completely dissolving the sample. A magnetic flea
was then added and the vial was placed on a stirrer plate at room temperature to stir at
approximately 200-300rpm for 5 weeks. The slurry was then isolated and analysed by
XRPD. Measurements were made using a Bruker D4 diffractometer (wavelength of X-
rays 1.5418 A Cu source, Voltage 40kV, filament emission 40 mA), samples are spun at 30
rpm to improve counting statistics. XRPD patterns were collected over the range 2° to

40°0 using a step size of 0.00570° and a 0.03 second per step count time.
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nmet hoxyphenvDnet hanol Fumarate salt. (Alternate
Met hod)

W@ 2000/253%9Bi s[ ( 35) - 3- met hyl nor phol i n-4-yl ] pyri de¢RGB20P050695
yrimdin-7-yl}-2- methoxyphenyl)net hanol prepared by
the alternate nmethod (10.00g, 20.6mmvles), fumaric
Acid (2.63g, 22. 7mmuol es), vvag (84m ) and net hyl at ed
spirit industrial 74 O P. .0mM ) were charged to a
250m reactor and heated to refl ux (920C). The hot
sol ution was filtered to renove extraneous matter. The

Anal&/hy?«m"»"ZES%"“ SN PSR (A “a%ﬁtﬁvgiﬁ ey
WW& Az e added
6.29 £6- e filtrates to’l ngtigte crystallfi satolacoso)a

9.10€80) ti ng suspensji@al (B6hel d at 600C |f401 (4 hours to
- establish crystallisation and the grd j
10.4¢ £kbllcrystal's. THe7E5Tk ed product préetiQitated out

*%l—ﬁu%‘t‘h?r—cw—rn% e SUSPENST Or. 41 product vvas
[ sg at'ed, washed Ww ?z(n@t hyl at ed spi 1]i tfﬁ%dust rial

142 0P4.4nd dried to ¢ielal1)10. 12g of (5-4.8(5)
I')ARl:f(QR\- - fh\/lnmrnhnllnA\/I]h\/rldnf') -

185?@&?% di n- 7- yl} 4.30 (4v8x hoxyphenyl)rrelt He8) Fumar at e
20 T e 58 L SR Thh 1 an SO (B a)

21898 00 (14H, m4.044® (IH d), 4.380(1H0)d), 4.59

(?H Q\A7?-AR() (?H hrnndrﬁ: 6163 (?H, Q)71L—\
(SceiFigurgp — ForgeCY | H, d), 8.12 (IH, dd), 8.35 (2H, s and

d overlapped). Mpt 175-1780C. Exanple 4 Conparison of

bi oaccessibility of a conpound of Fornula 5a free base

an dMelLt[ﬁgflﬁillﬁ Falotm Bl masuesishbDECtIoaf (ansetorgsoand of
rmula 5a in the formof a free base and a fumarate

DS&‘m Tyrigadlydess daaneing of mgtcsahqaptaingd in; sapiptegaantwasrcated joer the
tentflebdt 256N 684 dttaeoRtatt HeBting AR J¥eighery
orfleh e FREE 22 AR T R Heing AR O CIrERBfR e pguree
gasfuser oasgenfwasmsad - flowaetet 108l persmofutd. Ong/ m and doses
of 200mg and 500ngy were perfornmed using a standard
protocol (lipid- fasted with starting gastric pH of 2

Examp1e3 GASL HlLBRABE)-BIHEhfmaDhdlin 4 ridd)8.3L ’Pﬂ(ihﬁdin-%yu-z-
rug

showe | e or no d erence I n e anount O
methozivpheid)mhethanol Fumarate salt.  (Alternate Method)

o)

(5-{2,4-Bis[(3S5)-3-methylmorpholin-4-yl]pyrido[2,3-d|pyrimidin-7-yl } -2-
methoxyphenyl)methanol prepared by the alternate method (10.00g, 20.6mmoles), fumaric
Acid (2.63g, 22.7mmoles), water (84ml) and methylated spirit industrial 74 O.P. (16.0ml)
were charged to a 250ml reactor and heated to reflux (92°C). The hot solution was filtered
to remove extrancous matter. The filter was washed with a mixture of water (17ml) and

methylated spirit industrial 74 O.P. (3ml) and heated to 60°C. Seed crystals of Formula 5a
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absorption (see Table 3). Table 3 Bioaccessibility of

the free base of the conpound of Fornula 5a using
WQabawi1535e7 vi tro nodel of dose 200 ng sol uti on POOGBRO09/050695

suspensi on Total jejunum Absorption 57.90 54.90 Tot al

Il eum Absorption 22.10 23.50 Total jej+i|l Absorption

80.00 78.40 Total ileumefflgient 10 .50 13.50Tot al

resi dues and rinses 6.30 5. Total recovery 96. 80

97.60 500 ng solution 500 ng suspension Total jejunum
FurAhsigr goe added32 tHefil5ate9 @o ifatiad criybte lisntikos oFhptreantiBBsuBpension is

3 Total jej+il 75.90.75. 40 |
nelff PEHPr ook sudR i PRUPR AR RO i ety een
cry§tal%o Thetdabirddgs oM Rk re%?pﬂﬁ@d%t SO RUFRABY S ing B tHNRSRPGIY. The

dose, in situ sagg from the duodenum conpart nment
prosih@vsm iptlefhdrwasbedeith maettlilﬁaisd apiriemdustriel HeOFoind dri¢dto yield

10,37 Eaf 0 B MR IRB pRR B Rk B AR E S ity 1>

metﬂaappla:npl)glb&l@n@&sﬁmarae pkla g8ltbw, s6lid.r educed gastric
enptying tinme could | ead to reduced bioavail ability

NMR; Spprsrunt HlyMRat0Bdp? MidedPMSOndar lifcr basaHi i 1 152

t [
R R R T R e U g e
broadl m)Oeg2 MAH sspeheclihny, 082 (e d) e pdseldars3 ¥ Qs ahéd
salt of the conpound of Formula 5a were conpared (see
0Vﬁ§@P§84, Figure 8). Table 4 Bioaccessibility of a

hmﬁpﬁ@gggqlof Formul a 5a (free base and fumarate salt)

Example 4

Comparison of bioaccessibility of a compound of Formula 5a free base and fumarate salt

Bioaccessibility of a compound of Formula 5a in the form of a free base and a
fumarate salt was assessed using a TIM-1 multi-compartmental in vitro model (TNO
Quality of Life, The Netherlands).

Initial assessment of solutions and suspensions of the free base form at
concentrations of 10mg/mL and doses of 200mg and 500mg were performed using a
standard protocol (lipid-fasted with starting gastric pH of 2 and a gastric half-time of 30
minutes). The results showed little or no difference in the amount of drug available for

absorption. (see Table 3).

Table 3 Bioaccessibility of the free base of the compound of Formula 5a using TIM-1

in vitro model

% of dose

200 mg solution 200 mg suspension

Total jejunum Absorption 57.90 54.90
Total ileum Absorption 22.10 23.50
Total jej+il Absorption 80.00 78.40

Total ileum effluent 10.50 13.50




using TIMI1l in vitro nodel Dosage Form 200 ngfree base
200 ngfree base 200 ngfumarate salt suspension
W@ ®pasEsIDN gastri c suspension gastric pH 5 gaBCT/GB2(PI050695
2 pH5 Total jejunum Absorption 54.90 17.91 58.57 Tot al
il eum Absorption 23.50 10.83 20.47 Total jej+il
Absorption 78.40 28.74 79.0 grot al ileumeffluent
13.50 47.46 9.16 Total residues and rinses 5.80 16.77
6.91 Total recovery 97.60 92.96 95.121t was concl uded
Totahadsidubeaddummeat € sal to.5f the conpoumsggoof Fornul a 5a
dosed as 200ng (tree base equi val ent%. of a IOrrg/m_
Towlixgsevesyon at hi gh ga8680c pH gave tHe6@
bi oaccessible fra fr a d under
standard conditi oﬁ??%gélu[rlglg ci 5?9 “?%%ﬁpgnosi% in vivo
Towdidjahinh Abyorpiitwis, the2fiomarate saltswae sel ected for
further work. Exanple 5 Stability study The stability
Togf ileywa Abspitiane $alt 8#-89he conmpound2df0Formul a 5a in
e was i tigated for, | es stored at
TOEE®% ;bgoe g?l?ve hum Z??g (RH) in dougl g’pl i ned
Topad)hlymhleg?ﬂhmne bags$ i nsildlé0a f breboardl.dtter for Iong

testin n addition, cel erated and

To?ifeé %Ia % Pity te%’r‘?dwg was perforsﬁd at 40C/ 75% RH
Tod ke8Pl AH (anbient bygpdity) in dogbhg |ined
—DRol vethyl ene bagsé inside fbreboard outers, Further

stress testing was perforned on exposed sanpl es at

40C/ 75% RH a | ent tenperat reinali

chartRYeVeRgh @%‘é@bwg%nﬁ S RATEHE o g qitf%ﬁm%ﬁ@mam@em
sho\(x!'e%l' bR chlgﬁhtrgtﬁqls %pgar Eghﬁ'fsslfomh% s%tlloh%‘&)mpaﬁ'%on to the

hown"in Table 5. Tabl Sta Ility study Test Initial 1

susn;tmldn prescdta@ion @Setaigyre4@MOC/ nont hs, nont hs, nonths,
H glilfli_s led to a concern that a higher gastric pH and / or reduced gastric emptying

time could lead to reduced bioavailability. A further study was performed with an
increased initial gastric pH of 5 and a reduced gastric half-time of 20 min. In this study,
200mg (free base equivalent) doses of 10mg/mL suspensions of the free base and fumarate

salt of the compound of Formula 5a were compared (see Table 4, Figure 8).

Table 4 Bioaccessibility of a compound of Formula Sa (free base and fumarate salt)

using TIM-1 in vitro model

Dosage Form 200 mg free base 200 mg free base 200 mg fumarate salt
suspension  suspension gastric suspension gastric pH 5
gastric pH 2 pH 5
Total jejunum Absorption 54.90 17.91 58.57
Total ileum Absorption 23.50 10.83 20.47
Total jej+il Absorption 78.40 28.74 79.04
Total ileum effluent 13.50 47.46 9.16
Total residues and rinses 5.80 16.77 6.91

Total recovery 97.60 92.96 95.12
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759%RH 250C/ 400C/ 500C exposed exposed 60%RH 75%=H

Assay (water and 99.4 100.3 99.7 99.3 96.8 95.5
wa00wasms9free, %ww O ganic inpurities LargeRCT/6BR@h©50695

inmpurity 0.16 0.16 0.16 0.16 0.16 0.97 (% ww Total

organic 0.31 0.36 0.31 0.26 0.44 2.28 inpurities a (%

ww) Water content (% w w) 5.0 4.5 5.6 0.6 5.0The

results show that sanples stored at 25C 60% RH,

40C/ 75% RH and 500C AH exhi bit no significant

deghaﬁambnduwubmmah@éﬂhmdwsﬁhBfﬁnmbh@ouﬂ&mﬁEDﬂHMaﬁmmkmedas

b BE B R o SRRERE 18P G e Bie e B The same

bloﬁ&‘eﬁislll.t)lle PRStiort Meths AP bescRPcFddder farldRa c&iﬁﬁ’@&%dthus reducing the
surfaces and a | oss of assay and correspondi ng

risk picinedeevariabiitgakiivs, therpumdreiceslt was seleded fqm\rfuréln@m atoykle

was the | argest observed inpurity in this sanpl e.

These data indicate that that funarate salt of the

Exg@prosind of Forrmula 5a nmay be stored at room

tenperature however protection agai nst exposure to
%h}l’éiﬁf;%y anel i orate degradation effects. Al dehyde

I mp

Compi Rt KindERle et Plhe TR0t M ilh ol state
Wasrhwaﬁtigateldrfedsauqﬂesgstmdl ag Ao 08b l‘@ﬁtl\&ﬁﬂilﬂﬂdllt}emﬂ) in double lined

co i on ocesses, .using the fumarate salt of a ...
pola%fﬁ%‘aaﬁ a%fmﬁg%er lIPEDSS e Wel%%}?&assr%l&mesgﬂ% gddition,
acchRPIt& Shd sTl%QAeﬁ s@db@ﬁ? gés’élh%r E&Torﬁfeﬂ RPSHId/ @5%61&@' and 50°C AH

process selection s Pri mary Second ary
(ambient humidity) in double lined polyethylene bags inside fibreboard outers. Further

stress testing was performed on exposed samples at 40°C/75% RH and at ambient
temperature in a light chamber (exposed to a minimum of 1.2 million lux hours visible

light and 200 watt-hours/m” UV light), as shown in Table 5.

Table S Stability study

Test Initial 1 month, 3 3 3 10 days,
40°C/ months, months, months, light-
75%RH  25°C/ 40°C/ 50°C exposed
exposed 60%RH 75%RH

Assay (water and 99.4 100.3 99.7 99.3 96.8 95.5

solvent-free, % w/w)

Organic impurities

Largest single impurity 0.16 0.16 0.16 0.16 0.16 0.97
(% wiw)

Total organic 0.31 0.36 0.31 0.26 0.44 2.28
impurities®

(% wiw)

Water content (% w/w) 3.4 5.0 4.5 5.6 0.6 5.0
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Run Process Level Filler Filler D sintegrant Lubricant
Bi nder 1 Dry 10 Mannitol DCPA L-HPC SSF PVP 2 Wt 10
woBBIDEBY L- HPC SSF HPC 3 Dry 10 Mannit ol DCPDPUFEB®09/050695
MySt HPC 4 Dry 40 MCC DCPA L- HPC SSF HPCDrug Primary
Secondary Run Process Level Filler Filler D sintegrant
Lubricant Binder 5 Wet 40 itol DCPD L-HPC SSF PVP
6 Wet 40 MCC DCPD SSG MySt 7 Wet 10 MCC DCPA L-HPC
MySt PVP 8 Wet 10 Mannitol DCPD SSG MgSt PVP 9 Wet 40
Manni t ol DCPA L HPC MgSt HPC 10 Wet 10 Mannitol DCPA

SSG SSE HP 40 nj 0 HP
oS b e LR R R
exhsiEnd Mpn%allﬁr de ﬂagaﬁ&fow eiod0 M) BlontiBC Therd? Yorfl®evidence of
Manni toI DCPA SSG MgSt PVP 16 Dry 10 MCC DCPD SSG SSF
thepg degradpféordioy tlmsawiﬁsstoneﬁ et Yo eEOél@kurggqr@Qslén talight under
s TSI he Bty 194 AT SFEROSPRLPAC! B0 B 3R\ ana

corédspendinbRicAasein(drighid Lhimiraice waakdenofAd dgclcdopay it 1afgest
Formula 5a ) . The lubricant was added to the m xture

obssryedrimpurigiaaithis sarlcbil ergidaty indiatephad pt fergargsriplt €6 ded
t @Rl I \Yj

corp g Ty e T G ErP AL gl O By eins
expapeas dphtanayt am¢leateetegpdacesdiectshe povvder ed

i ngredients (other than the lubricant) were charged to
Aldehsde iRphEG{réRitive itblfduifdmhss 4g308yce a uni form

di stribution of drug substance (Formula 5a fumarate

salt). Water added gradually to the powders with

further m xing

N

~

Example 6

Composition and process selection study

Tablets were manufactured using wet granulation and direct compression
processes, using the fumarate salt of a compound of Formula 5a and the compositions

shown in Table 6.

Table 6 Conditions for composition and process selection study

Drug Primary Secondary

Run Process Level Filler Filler Disintegrant Lubricant  Binder
1 Dry 10 Mannitol DCPA L-HPC SSF PVP
2 Wet 10 MCC DCPD L-HPC SSF HPC
3 Dry 10 Mannitol DCPD L-HPC MgSt HPC

4 Dry 40 MCC DCPA L-HPC SSF HPC
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until a suitable wet mass was fornmed. The resultant
granules were dried to an appropriate noisture content
W@ b@sas3shan 2% by wei ght). The dry granul es wePE€I/GB2099/050695
passed through a suitable screen (nmesh size 1.0mm,
before the lubricant was then added prior to bl ending.
The bl ended granul es were cogressed into tablet cores
using a single station press to give tablets of the
required hardness, disintegration and appearance. Table

7 Conposi ti f%llﬁggpossetcbﬁ)&h nd process sel ection
study 10% free base ( tablet) 40% free base

Rufil rayess t dizivek ) Fillprt ab O,Elﬂg/ t ab 9Disortegriaat 5d dhmenat e Binder
31 25 12 5 125 50 Mannital or MCC 1 156 25 62 5 62 5

5 25 BGPD or 40CPA Mahaithl 1DGEFD5 15 IDHRMt egr argSFL2. 5 5 PVP
12.5 5 Binder 10 4 10 4 Lubricant 2.5 1 2.5 1 1 Direct

6 Compregssi onpgr ad@scaere yseppi n thes@ry proceggst and  HPC
wet granul ation grades were used in the wet process -

7 seeywkabl e }JoThesg @bl et sD%p e tesigfpsi ng tl@l@ PVP
Corrpound Assay Test descri bed above, and water content

8 atel)c/} aftetM?er apar %C and $§(§er peri q\q PVP
storage under vari ous cond| ons o enperatur and

relgtive h dit O\an Ie8 le 8

? st ag\}eltl ty g@t Mﬁi(-P&} f ﬁ%ﬁ‘go& ti d pr oc@gg HPC
sel ection tablets | nL i al S rage 25 400C

10 700®¢Y00C /! /% 609R é For mr?én(?Sa (ng/ taBl et ) HPC
23.80 23.97 23.82 22. 24 21.41 (25ngSGA| dehydeSS(F% 0. 34

110, 3810, 42 #010 2Mgnngpl) DCPD HPC
12 Dry 40 MCC DCPD L-HPC MgSt PVP
13 Wet 40 MCC DCPA SSG SSF PVP
14  Dry 10 MCC DCPA SSG MgSt HPC
15 Dry 40 Mannitol DCPA SSG MgSt PVP
16  Dry 10 MCC DCPD SSG SSF PVP

In the dry process, the powdered ingredients (other than the lubricant) were charged
to a suitable blender and mixed to produce a uniform distribution of drug substance (the
fumarate salt of the compound of Formula 5a ). The lubricant was added to the mixture
prior to additional blending. The blend was compressed into tablet cores using a single
station press to give tablets of the required hardness, disintegration and appearance.

In the wet process, the powdered ingredients (other than the lubricant) were
charged to a suitable mixer and mixed to produce a uniform distribution of drug substance
(Formula 5a fumarate salt). Water was added gradually to the powders with further mixing
until a suitable wet mass was formed. The resultant granules were dried to an appropriate
moisture content (less than 2% by weight). The dry granules were then passed through a
suitable screen (mesh size 1.0mm), before the lubricant was then added prior to blending.
The blended granules were compressed into tablet cores using a single station press to give

tablets of the required hardness, disintegration and appearance.



Total inmpurities (% 1.25 1.30 1.34 4.36 6.13 Water

content (%W w) 1.73 Not determ ned Run 2 Fornul a 5a
WQ@2008953347 88 25. 85 25.50 23.52 (25ng, (ng/tablBC)/GBR10Y/050695

Al dehyde (% 0.46 0.41 0.52 2.03 0.86 Total inrnrities

(%9 1.53 1.38 1.53 3.93 3.00Initial 4 weeks storage

25C / 400C 700C 700C / 609%RH80%RH Water content 3.91

Not determ ned (%W w) Run 3 FOrnula 5a 22.97 22.72

23.05 23.23 22.70 (25ng, (ng/tablet) dry) Al dehyde (%
TabBle32 Congsiliotd far GinposithonTandpraceysseleciies sy 1. 21

1.18 1.33 2.46 1.56 Water content 2.74 Not determ ned

E;W(\J/de\/)g Ruﬂgl4 tZ 6@3?%@%‘?%#%&760 95()61215%% %:7( g&}lg%ablet)

0.59 0.37 Tot al uriti 1.16 1.1 22 1.63
1.41 Water conl?lg)ﬁ{gu 36 E%t det er ni ned® }&v/vv) Run é

““““““ Formut g} 5a-101;°2-945798:2997:0694; 83 (1 COTg; s

FOI‘(I%? Pabetyc7 Wet) Al dehyde (% 0.29 P25 0.28 0. 8Y
Manmtol or MCC'  156.25 62.5 62.5 25
DCPD or DCPA' 37.5 15 37.5 15
Disintegrant 12.5 5 12.5 5
Binder 10 4 10 4
Lubricant 2.5 1 2.5 1

1 Direct Compression grades were used in the dry process, and wet granulation

grades were used in the wet process — see Table 1

These tablets were tested using the Compound Assay Test described above, and
water content immediately after preparation and after periods of storage under various

conditions of temperature and relative humidity (RH), as shown in Table 8.

Table 8 Stability data summary - composition and process selection tablets

Initial 4 weeks storage
25°C/ 40°C  70°C  70°C/
60%RH 80%RH

Run1  Formula 5a (mg/tablet) 23.80 23.97  23.82 2224 2141
(25mg,

Aldehyde (%) 034  0.38 042 210 281
dry) Total impurities (%) 1.25  1.30 134 436 6.13
Water content (Yow/w)  1.73 Not determined
Run 2 Formula 5a 25.89 24.88 25.85 2550 2352

(25mg, (mg/tablet)
wet) Aldehyde (%) 046 041 052 203 086
Total impurities (%)  1.53  1.38 153 393  3.00




Tot al

w@®8w945867 1 1 97.81 99.51 95.14 (I OOy,
wet) Al dehyde (% 0.26 0.27 0.29 0.89 0.33 Total

20 1.21 1.24 2.10 1.35 Water content

' 4 weeks storage 25C

inmpurities (% 1.
4.47 Not determ ned
/ 400C 700C 700C / 609%=H 809

23. 78 24.29 23.68 22.20 (25m,

impurities (% 1.33 1.17 1.23 2.05 1.54 \Water
content 4.35 Not determned (% w Run 6 Fornula 5a

(% W) |

i al

( g/ t akCBEGB2009/050695

Run 7 Fornul a 5a 24. 48

(no/tabl et) wet)

Al dehyde (9% 0.38 0.36 Middl 14 W8cks. sBagot al

(% 1.32 1.31 1.38 3.50 3.78 Water content 55
determined (9% w) Run 8 For mAxaCsa 23096 210@ 210§6/

22.82 22.87 (25my, (ny/tabletgoomely) Al dehyde (
0.41 0,45 .2.76.0.80 Total

1. 44 5.93icd cSdchat er cogbent 4. 10 Notnslef-gi-midfR8

imurities (%

1.43

inpurities

Not

i

(% w) Run 9 Fornula 5a 93.96 92.65 94.21 93.31 91.41
(1 COny, (%wiy)t abl et )

Run 3
(25mg,

dry)

Run 4
(100mg,

dry)

Run 5
(100mg,

wet)

Run 6
(100mg,

wet)

Formula 5a

(mg/tablet)
Aldehyde (%)

Total impurities (%)
Water content
(Yow/w)

Formula 5a

(mg/tablet)
Aldehyde (%)
Total impurities (%)

Water content

(Yow/w)

Formula 5a

(mg/tablet)
Aldehyde (%)
Total impurities (%)

Water content

(Yow/w)

Formula 5a

(mg/tablet)
Aldehyde (%)
Total impurities (%)

Water content

(Yow/w)

22.97

0.32
1.21
2.74

90.61

0.29
1.16
4.36

101.2

0.29
1.33
4.35

96.74

0.26
1.20
4.47

2272

0.30
1.18

91.76

0.27
1.15

94.57

0.25
1.17

96.11

0.27
1.21

23.05 2323
044 1.07
1.33 246

Not determined

95.15 9647
029 059
122 1.63

Not determined

98.29 97.06
028 0.89
1.23 205

Not determined

97.81 9951
029  0.89
124 210

Not determined

22.70

0.45
1.56

91.37

0.37
1.41

94.83

0.39
1.54

95.14

0.33
1.35




wet) Al dehyde (% 0.24 0.23 0.28 0.56 0.39 Tot al

inpurities (% 1.15 1.14 1.19 1.58 1.27 Water content
WQ@2®9/158597 det er mi ned (%Vv w) Run 10 Fornul a 5a PGI/882009/050695

24.26 24.17 22.72 23.27 (25ny, (ny/tablet) wet)

Al dehyde (% 0.45 0.39 0.50 3.35 0.67 Total inpurities

(%9 1.39 1.32 1.44 6.30 1.78jater content 1.45 Not

determined (% w) Run 11 Fornula 5a 95.26 92.43 92. 34

98.03.94.92 (100, (mu/tablet)lnitial 4 weeks storage

25C / 400C 700C 700C / hA&H 86¥8H sbryde Al dehyde (%
0.26 0.26 0.29 0.67 0.29 Total_impurities (70@ 1.17
1.17 1.19 1.74 1.32 Water comeht’ 5. 29°®Not 78&t er 19°%ed
(% w) Run 12 Formula 5a 95. 1fho93558 94. 41 101. 83@arprt
(1 OO, (mo/tablet) 2 dry) Al ethdle (%._0.29 0.2% 0.28

Ru0777 1.@gmlet @l |mpurithess (4338 21 byl 1p18g1. 950
2.29 Water content 7.17 Not determned (%W w Run 13

(2584 mul anEzitadB198 92. 54 94.81 94.56 91.97 (| OOmy,
wet)no/ t abl et

Aldehyde (%) 038 036 044 1.78  1.80
Total impurities (%)  1.32  1.31 1.38 350 3.78
Water content 3.55 Not determined
(Yow/w)

Run § Formula 5a 2396 24.19 2486 2282 2287

(25mg,  (mg/tablet)

wet) Aldehyde (%) 050 041 045 276  0.80
Total impurities (%)  1.43 1.35 1.44 513 1.92
Water content 4.10 Not determined
(Yow/w)

Run 9 Formula 5a 9396 92.65 9421 9331 9141

(100mg,  (mg/tablet)

wet) Aldehyde (%) 024  0.23 0.28 056 039
Total impurities (%)  1.15 1.14 1.19  1.58 1.27
Water content 235 Not determined
(Yow/w)

Run10  Formula 5a 23.89 2426 2417 2272 2327

(25mg,  (mg/tablet)

wet) Aldehyde (%) 045 039 050 335 0.67
Total impurities (%) 1.39  1.32 144 630 1.78
Water content 1.45 Not determined
(Yow/w)

Run 1l Formula 5a 9526 9243 9234 98.03 94.92

(100mg,  (mg/tablet)




wet) Al dehyde (% 0.27 0.26 0.31 0.97 0.76 Total

inpurities (% 1.20 1.19 1.28 2.24 1.73 Water content
WQ@2@9/158597 det er mi ned (%Vv w) Run 14 Fornul a 5a PGI/682009/050695

23.24 25.17 23.10 22.70 (25ng, (ny/tablet) dry)

Al dehyde(% 0.33 0.30 0.38 1.40 0.85 Total inpurities

(%9 1.24 1.20 1.40 2.84 2.4 ater content 4.69 Not

determined (% w) Run 15 Formula 5a 93.48 95.40 95.79

92.37.92.65 (100, (m/tablet) dry) Al dehyde (%.0.28

0.26 0.30 1.35 0. 42 nitiraliald dveekls sdragage 25C / 400C
700C 700C / 60%H 80%H Total _jnpurities (0%% 1.19 1,19
1.22 2.78 1.43 Water content 2°68 Nott0det erfithed’0°C/

(% w) Run 16 Fornula 5a 24.24p2dp84 24.69 27. 10g@3p7P
(25ng, . (moltablet). dry) Aldehvcé {'%..0.39.0.33.0.38

dry). 95 1. fhiltcabs) mpuri thes (%2d- 32 bob7 1935 3. 999
3.49 Water content 6.57 Not determ ned (%Vv w Exanple
Z) St abi téthlimplutieys @40 and7l OOre7t abl et1l9, wif/h coasdng

Water content 5.27 Not determined
(Yow/w)

Run 12 Formula 5a 95.10  93.58 9441 101.8 95.54

(100mg,  (mg/tablet) 2

dry) Aldehyde (%) 029 026 028 077 102
Total impurities (%)  1.21 1.16 1.19 1.95 2.29
Water content 7.17 Not determined
(Yow/w)

Run 13 Formula 5a 96.98  92.54 9481 9456 91.97

(100mg,  (mg/tablet)

wet) Aldehyde (%) 027 026 031 097 076
Total impurities (%)  1.20 1.19 128 224 1.73
Water content 2.87 Not determined
(Yow/w)

Run 14 Formula 5a 2348 2324 2517 23.10 2270

(25mg, (mg/tablet)

dry) Aldehyde(%) 033 030 038 140  0.85
Total impurities (%)  1.24  1.20 140 284 242
Water content 4.69 Not determined
(Yow/w)

Run 15 Formula 5a 93.48  95.40 9579 9237 92.65

(100mg,  (mg/tablet)
dry) Aldehyde (%) 028 026 030 135 042
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A conposition conprising 25% Fornul a 5a fumarate salt,

W t hout a binder, was selected for further study.
waapwbas3sevdres of 10 and | OOrg strength active BYEGB2009/050695

were prepared and coated with a yellow filmcoating

havi ng a high content of iron oxide pignent and were

investigated in a stability udy varying tenperature

and humdity. Al Ong tablet conposition is shown in

Table 9. Table 9 1 Qm tablet (10ng Formula 5a,

manni tol / di basic cal cinitialphbspéiatseoraghydrous filler)
Ingredient nmg / % of core weight Function tablet
Tabl et core Formul a 5a fumarateCdalt 49L 5 28 D?Qjéj/
substance Mannitol 23.5 47.0 fokkgr D basic cal ci ggryg
phosphat e _anhydrous 10.0 20.0 Fi #ﬁer Low-substitution
hydr oxypsi@vlpudtios TA))O Dy gpntegjant cglhul osggMagngsi um
stearate 0.51.00 Lubricant Core tablet weight 50.0
Tabl et waakicogefth) my /3980f coating Nutnigtdr@metiabl et
wei ght If)’ol vi nyl al cohol 0.800 40.00 Filmformer

Ti t ani UHWYOxi de 0.200 10.00 Opacif er Pol yet hyl ene

RuBIX00 JESTOBIACH our  ng adhl T4 0. 29800a, 80 fnt 12150k

(25agent W&ﬂg/tagg)e wei ght Nom nal coating wei ght 2.000

dry) Aldehyde (%) 039 033 039 195 134
Total impurities (%) 132 1.17 135 399 349
Water content 6.57 Not determined
(Yow/w)

Example 7

Stability Study (10 and 100mg tablets, with coating A)

A composition comprising 25% Formula 5a fumarate salt, without a binder, was
selected for further study. Tablet cores of 10 and 100mg strength active agent were
prepared and coated with a yellow film coating having a high content of iron oxide

pigment and were investigated in a stability study varying temperature and humidity.

A 10mg tablet composition is shown in Table 9.

Table 9 10mg tablet (10mg Formula Sa, mannitol / dibasic calcium phosphate

anhydrous filler)
Ingredient mg / % of core weight Function
tablet
Tablet core
Formula 5a fumarate salt 12.5 25.0 Drug substance

Mannitol 23.5 47.0 Filler




10

15

The tablets nmay be prepared using the foll ow ng wet
granul ation process: TM Fornul a 5a funarate salt

W@ 20028885ky), mannitol (Pearlitol 160 C, RoquetPEI/EB108H50695
S. A, 0.470 kg); Dibasic cal ci um phosphate anhydrous
(Cal i pharm A , I nnophos, 0.200 kg); and
Low substituti on hydroxypro cellul ose (L-HPC LH 21,
Shin Etsu Chemical Co., 0.0 kg) were m xed together
ina Qllette Gal 10 high shear mxer. \ater (0.2150

Ditiegic catibilirh ipbosphate @nbfdrOusl 00 0kiy/ mi nu2®) was sprayediilat o
the m xture and the m xture_ granul ated for about 6.5
Loy sybsteationrpedruarromyd s was Passed thPough a screerisintegrant
cel h size 9.5 mm. The granules were dried in a
Vector FLM 3 fluid bed dryer (inlet air tenperature 60
Ma@@esnanistehtatav rate sufficidnf to fluDAi se t he grardulbeicant
0 .a poi sture contentzggd < 2% w w and the dried

be t
Cobertgl?ﬁlﬁﬁ_@%lgm Iled using a Qi¥dta Comi| 194 (screen mesh
TalleQ@Atihdiches (1.6 mm), 40Qppm . Twy, fHcokde above Function
portions are conbi ned and 0.020g magnesi um stearate
added. The 2 kg batch is ttellasf er reeighb a Phar mat ech
VBl bl.ender (10 litre dr and m xture bl ed.
POIWQ%IQ?hL?#e i s then conpr edSJ@é)d int%&ﬁ%bl ets (50 ?Fg%lgomr

TitgdoRr&ssion wei ght, plain,0z0und, tiegonvex 4.5 rWpacifier
di anet er) usi ng a Riva Piccola tablet press (30,000

Polygthylene picohtddP, 3 kN conpft¥¥si on #b2Qe). The t adilestisiser
re: oated using an a La t TMHX c .
Iml?fgld%ﬁgﬁmgr um with Opadr;/a'ﬁy Yel Ii([)g\?v Col or con C@Jl&ﬁrmg
85F38196, 200 g/ kg aqueous solution). The total agent
coating solution applied is_equivalent to 40g/ kg o f
Talepadry per mass o f tabl etV-€®es. ®-¥ t abl et Anti-tack agent
conposition is shown in Table 10. Jaly.g ei%ﬁprrg
tablet (I OOn Fornula 5a, mannitol / (fi E)a5| cal ci um
Nopinog pbating veeiphytdr ous fill erd.000ngredé.8dt mg / %o f

\\“\“\“\(\;\@f\\e\\“%i\“g\h{\“\“@ﬂ@{“\}“@ﬂm{\\aw\\e{\“\m‘;aQL\e{\\\\\@@F\e\\\\““\\\\\““\\\\\““\\\\\““\\\\\““\\\\\““““\““““““““m

The tablets may be prepared using the following wet granulation process:
Formula 5a fumarate salt (0.250 kg), mannitol (Pearlitol 160 C, Roquette Freres

S.A., 0.470 kg); Dibasic calcium phosphate anhydrous (Calipharm A , Innophos, 0.200
kg); and Low-substitution hydroxypropyl cellulose (L-HPC LH-21, Shin Etsu Chemical
Co., 0.070 kg) were mixed together in a Collette Gral 10 high shear mixer. Water (0.150
kg, addition rate of 0.100 kg/minute) was sprayed into the mixture and the mixture
granulated for about 6.5 minutes. The wet mass was passed through a screen (mesh size
9.5 mm). The granules were dried in a Vector FLM-3 fluid bed dryer (inlet air temperature
60 °C, air flow rate sufficient to fluidise the granule bed) to a moisture content of < 2%
w/w and the dried granules milled using a Quadro Comil 194 (screen mesh 0.062 inches
(1.6 mm), 400rpm).

Two of the above portions are combined and 0.020g magnesium stearate added.
The 2 kg batch is transferred to a Pharmatech MB100 blender (10 litre drum) and the
mixture blended. The mixture is then compressed into tablets (50 mg compression weight,

plain, round, bi-convex 4.5 mm diameter) using a Riva Piccola tablet press (30,000 tablets



Formul a 5a fumarate salt 125.0 25.0 Drug substance
Mannitol 235.0 47.0 Filler Dibasic cal cium phosphate
w@ewydsses 110000..00 20.0 Filler Low substit up¢GB2009/050695
hydr oxypropyl 35.0 7.0 Disintegrant cellul ose
Magnesi um stearate 5.0 1.00 Lubricant Core tablet
wei ght 500.0 Tablet coating (& mg / %o f coating
wei ght Function tablet Polyvinyl al cohol 8.00 40.00
Filmformer Titanium dioxide 2.00 10.00 Opacif er
perPoluy,et 1Y bempregdige Girced 350 ¢ dablets 26.tRO dlagstusmigserO THagnLabcoat
oxi de yell ow 3.00 15.00 Ggl ouring agent Talc 2.96
[I-X 4086r Antincht drokn) agdrdpato ] Yellev (@ olgtron NORBHIB6, 200 g/kg
coatine weieht 20.0 4.0The | OOng tablets may be
aquspepsolettbn)s Thetodal cantagspdutnrapphatistequivhlznt tdedgrkignd @padry per
forf t@et %r eparation of the |Ong tablets shown in Table
mags Of K¢ty rr?srty study covering long-term (25C 60% RH),
accel erated (40C/ 75% RH) and stressed (500C anbi ent
RH) conditions was performed on batches of yellow
fi | Acldfmedallot eomepastiongs shamineinglableeldar ed as descri bed
in Tables 9 and 10 which were stored in US
Tabledi- @t tabletd(l (émp FHoemaly HHPEnHitod ¥ dimsig dakeium phosphate
t ndah‘ﬂ%‘il I ned, screw neck closures; and the results
anbyY@OUSFHER; sed i n Table 11. Table 11 Stab lity data
s SEHRBE Y FOR -t Bl 8 6 81 P O S It ORS B f R R B B A FHRBR AL B
Inggedigntwi t h coating A Initi &84 weekés ofe@eagght  Function

tablet
Tablet core
Formula 5a fumarate salt 125.0 25.0 Drug substance
Mannitol 235.0 47.0 Filler
Dibasic calcium phosphate anhydrous  100.0 20.0 Filler
Low-substitution hydroxypropyl 35.0 7.0 Disintegrant
cellulose
Magnesium stearate 5.0 1.00 Lubricant
Core tablet weight 500.0
Tablet coating (A) mg / % of coating weight Function

tablet
Polyvinyl alcohol 8.00 40.00 Film former
Titanium dioxide 2.00 10.00 Opacifier
Polyethylene glycol 3350 4.04 20.20 Plasticiser
Iron oxide yellow 3.00 15.00 Colouring

agent

Talc 2.96 14.80 Anti-tack agent

% of core weight

Nominal coating weight 20.0 4.0




10

25C/ 609%RH 40C/ 759%:H 40C/ 75%RH 50Q0C (cl osed) (open)
| Omg Fornmula 5a 9.6 9.5 9.5 9.5 9.7 tablets

W@ pht1sdshet ) Largest single 0.16 0.16 0. 16 0. 1BCODGBS009/050695
impurity (% Total 0.36 0.38 0.41 0.37 0.46 inpurities
(% Dissolution 98 98 99 97 99 (% rel ease after 45
m nutes) | OOng Fornul a 5a 9%0%9 99 98 99 tablets
(mg/tablet) Largest single 0.16 0.17 0.17 0.16 0.17
impurity (% Total 0.31 0.32 0.39 0.36 0.47 inpurities
(% The 10Gthg thblateksy b¢ prepgred 2504 G0 WRHodOG/ ESGHRHo that described

fordeF St pup e B BRSBTS N oS gni 11 cant

change in description, assay, degradation products or

di ssol uti on has been observed for tablet conpositions
o f Afseabififly stuBla chueriedprg-saamt (208 ¢/A0%Gd¥), ngeekerated €40°C/75% RH)

and stressed (50°C ambient RH) conditions was performed on batches of yellow film-
coated 10 and 100mg tablets prepared as described in Tables 9 and 10 which were stored in
US high-density polyethylene (HDPE) bottles with standard, lined, screw-neck closures;

and the results are summarised in Table 11.

Table 11 Stability data summary for tablet compositions of formula Sa fumarate salt

with coating A

Initial 4 weeks storage

25°C/60%RH 40°C/75%RH 40°C/75%RH 50°C

(closed) (open)
10mg Formula 5a 9.6 9.5 9.5 9.5 9.7
tablets (mg/tablet)
Largest single 0.16  0.16 0.16 0.16 0.16
impurity (%)
Total 036 038 0.41 0.37 0.46
impurities (%)
Dissolution 98 98 99 97 99
(% release
after 45
minutes)
100mg Formula 5a 98 99 99 98 99
tablets (mg/tablet)
Largest single 0.16  0.17 0.17 0.16 0.17
impurity (%)
Total 031 032 0.39 0.36 0.47

impurities (%)
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storage for up to 4 weeks under the conditions
studi ed. The extent o f the observed degradati on at
W@ b@98883¢ condition is considered acceptabl e fRCT/&BR009/050695
tested strengths. Exanple 8 Photostability Study (10
and 20ng tablets, with coating B) The tablet core
conmposi tion from Exanple 7 vg g sel ected for further
study. Tablet cores o f 10 and 20ng strength active
agent were prepared and coated wth a vyellow film

coati ng havi ng dnltav dontekmttotagk 1ron oxi de pi grrent

were investigated |na%€/otostab|||t¥ O”R .
tabl et conposition is28Heo®RA”RAL T4RIC iéRHTa‘ﬂ)(P 53/15% Brnyp0°C
tabl et (10ng Formul a 5a, manni tot) éeg basi c %3}10| um
phosphat e anhydrous filler) Ingr clil en m g

cor eDigbERbn FUNCId on tighl et Tabl ep core Forgwul a 5a 100
fumarate salt 12.5 25.0 Drug substance Mannitol 23.5

47. 0CkirFledse Di basi ¢ cal ci um phosphat e anhydr ous

1100 ft%O 20.0 Filler Low substitution hydroxypropyl
? AB sintegrantcel | ul ose Magnesi um stearate 0.5

1 OOnilmhes)cant Core tablet weight 50.0 Tabl et coating

/ B\ Y VN W W W X at\\4\\\n\g\\“‘g\w‘g\t\“{“@n\“\t\\ah| et i ght

PoI yvi nyI al cohol 0.800 40 00 Fi | mformer Titanium

di o e - -

33500 en0i Soc 50 P SRR g, AU FHAGRRIEY §gtution hes
beeh. dbOerad foutabilg compositions of formula 5a fumarate salt with coating A after
storage for up to 4 weeks under the conditions studied. The extent of the observed

degradation at the 50°C condition is considered acceptable for all tested strengths.

Example 8

Photostability Study (10 and 20mg tablets, with coating B)

The tablet core composition from Example 7 was selected for further study. Tablet
cores of 10 and 20mg strength active agent were prepared and coated with a yellow film
coating having a low content of iron oxide pigment were investigated in a photostability
study.

A 10mg tablet composition is shown in Table 12.

Table 12 10mg tablet (10mg Formula 5a, mannitol / dibasic calcium phosphate

anhydrous filler)
Ingredient mg / % of core weight Function
tablet
Tablet core
Formula 5a fumarate salt 12.5 25.0 Drug substance
Mannitol 23.5 47.0 Filler
Dibasic calcium phosphate anhydrous  10.0 20.0 Filler

Low-substitution hydroxypropyl 3.5 7.0 Disintegrant




agent Talc 0.296 14.80 Anti-tack agent %o f core

wei ght Nom nal coating weight 2.000 4.00 The tabl et
w@edsisay b e prepared using, for exanple, theCTHEB2009/050695

granul ation process described previously (see Exanple

7). The tablet cores are then coated using an O Hara

TM Labcoat H X coater with Qggdry Il Yellow (Colorcon

85F32410, 200 g/ kg aqueous solution). The total

coating.solution applied is. equivalent to 40a/kg o f

cellpadry per mass o f tablet cores. A 20ng tabl et
conposition is shown in Table 13. Table 13 20ng tabl et

Magpesyn SRR a 5a, mannit ol di basi ¢ cal €Pum phodpivscent

cO?e}QMQ{@e&ghﬂ‘i Iler) Ingredieptomg / %o f core weight
Function~tabl et Tablet core Fornula 5a fumarate salt

Talgdet @afig B)Dr ug subst ance Mughit ol %af@odtimgd Fi | | dfunction
Di basi ¢ cal ci um phosphat e q&ﬁidrous.z 00..00 20.0
Filler Low substitution hy@exyprop§e'%.0 7.0

PolBiyPhleHANt cel | ul ose Magngsy um st ear ajogol- O 1. Gjim former
ubficantlngredient ng / % of core weight Function

Titersbinatiox@de e t abl et wei ght Q4. 0 Tabl et 236¥ i ng ( B)pasifier

Pol/yet%’ype];m %Rl%toll Ve ght Funq}.h(ﬁln tabl et 20.20 Plasticiser

Iron oxide yellow 0.030 1.50 Colouring
agent

Talc 0.296 14.80 Anti-tack agent

% of core weight

Nominal coating weight 2.000 4.00

The tablet cores may be prepared using, for example, the wet granulation process

described previously (see Example 7). The tablet cores are then coated using an O’Hara

Labcoat I1-X coater with Opadry 11 Yellow (Colorcon 85F32410, 200 g/kg aqueous

solution). The total coating solution applied is equivalent to 40g/kg of Opadry per mass of
tablet cores.

A 20mg tablet composition is shown in Table 13.

Table 13 20mg tablet (20mg Formula 5a, mannitol / dibasic calcium phosphate
anhydrous filler)

Ingredient mg / % of core weight Function

tablet

Tablet core

Formula 5a fumarate salt 25.0 25.0 Drug substance
Mannitol 47.0 47.0 Filler

Dibasic calcium phosphate anhydrous  20.0 20.0 Filler
Low-substitution hydroxypropyl 7.0 7.0 Disintegrant
cellulose

Magnesium stearate 1.0 1.0 Lubricant
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Pol yvi nyl al cohol 1.600 40.00 Filmformer Titanium
di oxi de 0.940 23.50 Opacif er Polyethylene glycol 3350
w@28985307 20 Pl asticiser Iron oxide yell ow 0. 0BOI/GB3@®9/050695

Col ouring agent Talc 0.592 14.80 Anti-tack agent % of

core wei ght Nom nal coatine weieht 4.00 4.0 The 20ng

tabl ets nmay be prepared usi an anal ogous nethod to

that described for the preparation of the | Ong tabl et
conpositions. shown in Table 12. Photostability was

Inggskansed for the 10 ng andn@0 ng tlablf edrecaigtasi t iKumstion
described in Tables 12 and 13 above. An illum nati on
of not less than 1.2 mill ¥t ux hours and an

MCO %ﬁg{@% ﬁtoﬁéai' “urtravitor qb grergy” ofThotTressTrhanT

urs per square netre (Wh/ n2) was applled to
the 10 ng and 20 ng yellow fil mcoated tablets in an
open petri dish, HDPE bottles only and HDPE hottles in
Tablgloon g%ggB)pack consi sti ngnéﬁ/sa cardRbsPdnEarYEH \iupgtion
cardboard l'iner. The photeggbility data are presented
in Tables 14 and 15. Table 14 | Org tabl ets Test
POMWHwidbdﬁpen HDPE bottl e HOBPE bottle i H09Ocondar yWilm former

conta ner. Descri ption Pla| round, hK%r
ﬁb ®yellow fil mcoat gﬁotablets §§8|ut.§ﬁqéycg&r
Po% QQ Kyféél 1sput es) Test lgryoi al  Open lj@% bottl@l&é@*’c”éer

l e 'n secondary contai ner Active agent 9.8 9.

Irog oglde yellow 0.060 1.50 Colourlng
agent
Talc 0.592 14.80 Anti-tack agent

% of core weight

Nominal coating weight 4.00 4.0

The 20mg tablets may be prepared using an analogous method to that described for
the preparation of the 10mg tablet compositions shown in Table 12.

Photostability was assessed for the 10 mg and 20 mg tablet compositions described
in Tables 12 and 13 above. An illumination of not less than 1.2 million lux hours and an
integrated near ultraviolet energy of not less than 200 watt hours per square metre
(Wh/m2) was applied to the 10 mg and 20 mg yellow film coated tablets in an open petri
dish, HDPE bottles only and HDPE bottles in secondary pack consisting of a cardboard
carton with cardboard liner. The photostability data are presented in Tables 14 and 15.

Table 14 10mg tablets

Test Initial Open  HDPE bottle HDPE bottle in
secondary container

Description Plain, round, NCH* NCH* NCH*
biconvex, yellow
film-coated tablets

Dissolution 99 99 100 100
(45 minutes)
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(nmg/tablet) Largest single 0.13 2.50 1.13 0.12

inmpurity (% Total inpurities 0.25 3.80 1.58 0.23 *NCH
we2Mo/1s3sange frominitial tinme -point Tabl e 15PQODGH2009/050695

tablets Test Initial Open HDPE bottle HDPE bottle in

secondary contai ner Description Plain, round, NCH

NCH* NCH* bi convex, yell ow fj I3m coated tablets

Di ssolution 98 98 99 98 (45 mnutes) Active agent 19.5

18.9.19.4.19.5 (no/tablet) . Sinale dimurity 0.12%w w

Test. 75 0.49 0. Latidlot al inpuriOpes O.HBPE.bb#t0. HDDE Ddttle in
NCH = No change frominitial tinme -point For gebédary container
tablets with coating B, degradation occurred in the

Actimpaeked tablets apd in the tabl et padked in the HORE

(m@eaibldte only. No significant degr adati on, or changes
wer e.observed in taplets pac |nH bottl es W|th|n

Largest i ary cardb&aﬂi carton: ackangﬁg consi sti ng %o

ImpprBe) pottle in a secondary cardboard carton with

To P@Qﬁ) ['iner i t her ef op mel i ofage |ight )
OF sontabletsrna%,vlth coatlgggaB Exarr%l?eQStablllty3

tlld\/ (10...2.0.and. . Q0. tablets, . with (‘natlnn R\

*Nﬂgsé@sch@mﬁ%n#lm%ltﬂampplmty was performed for the 10 mg
and 2 0 mg tablet conpositions described in Tables 12

TaBRA5130mBeysletsand in addition for a | OOy tabl et

Test Initial Open  HDPE bottle HDPE bottle in
secondary container

Description Plain, round, NCH* NCH* NCH*
biconvex, yellow
film-coated tablets

Dissolution 98 98 99 98
(45 minutes)

Active agent 19.5 18.9 19.4 19.5
(mg/tablet)

Single impurity 0.12% w/w 1.75 0.49 0.13
(%0)

Total impurities 0.18 2.47 0.76 0.24
(%)

NCH = No change from initial time-point

For the tablets with coating B, degradation occurred in the unpacked tablets and in
the tablet packed in the HDPE bottle only. No significant degradation, or changes were
observed in tablets packed in HDPE bottles within a secondary cardboard carton.
Packaging consisting of a HDPE bottle in a secondary cardboard carton with cardboard

liner imay therefore ameliorate light effects on tablets with coating B.



conposition as shown in Table 16. Table 16 | OOny

tablet (I OOrg Formula 5a, mannitol / dibasic cal cium
wW@bwepsede anhydrous filler) Ingredient mg / PEDGB2009/050695

core wei ght Function tablet Tablet core Fornula 5a

fumarate salt 125.0 25.0 Drug substance Mannitol 235.0

47.0 Filler Dibasic cal ciumgphosphate anhydrous

110000..00 20.0 Filler Low substitution hydroxypropyl

35 O 7.0 Disintegrant cellul ose Magnesi um stearate 5.0

Q &9 ubricant Core tablet weight 500.0 Tablet coating

j.on tabl et

ST 880 4o B =3 mer Ti tani um

di oxi de 4. 700 23 50 OpaC|f er Pol yet hyl ene gl ycol

3350 4. 040 20.20 Pl asticiser Iron oxide yellow 0.300

1. 56sCstrount dhgabidisnwasadriormed 6o tha 1 @orgrmdi 20trag kabéﬂg ent
corfsdiert FofatEt Anb D8 D P ORoL Rl T ARG s G oL bt
coripdsitamh 4sghbwatin Ugdensbed for the preparation of the

| Org tabl et conpositions shown in Table 12. A
Taﬁteaﬂal Lo0nig &im&y(memg "HoPehull:P 5 vh Hiritol 2 afHa8R%@aRillm phosphate

accel erated (40C/ 75% RH) and stressed (500C anbi ent
anlRydrous filén)i ons was performed on batches of yell ow

filmcoated

Ingredient mg / % of core weight Function

tablet

Tablet core

Formula 5a fumarate salt 125.0 25.0 Drug substance
Mannitol 235.0 47.0 Filler
Dibasic calcium phosphate anhydrous  100.0 20.0 Filler
Low-substitution hydroxypropyl 35.0 7.0 Disintegrant
cellulose
Magnesium stearate 5.0 1.00 Lubricant
Core tablet weight 500.0
Tablet coating (B) mg / % of coating weight Function

tablet
Polyvinyl alcohol 8.000 40.00 Film former
Titanium dioxide 4.700 23.50 Opacifier
Polyethylene glycol 3350 4.040 20.20 Plasticiser
Iron oxide yellow 0.300 1.50 Colouring

agent

Talc 2.960 14.80 Anti-tack agent

% of core weight

Nominal coating weight 20.00 4.0




10

10, 20ng and | OOng tablets prepared as described in
Tables 12, 13 and 16 which were stored in US

whe@hAasEsasi ty pol yet hyl ene (HDPE) bottl es w t hPCT/GB2009/050695
standard, lined, screw neck closures, and the results
are summari sed in Table 17. Table 17 Stability data
sunmary for tabl et corrpositi]jlgs of fornmula 5a funarate
salt with coating B Initial weeks storage 25C/ 60%H
40C/ 759%:H 40C/ 75%8RH 50Q0C (cl osed) (open) | Orng

Théb0Gmg aibtetOm8y Bd pBpared 2Fing-antanblbgts methdd aithatdescribed for the

T O YN LT

Di ssolution 99 99 100 101 100 (% rel ease after 45
m nutes) 20ng Formula 5a 19.5 19.4 19.3 19.0 19.2
A sﬁéﬁblll@tsgldyrvgmrm letlg tq_rm(@é%/ 6@%ri§ﬂl)a apeeigratgd 1@"@/ 71‘!% &H)znd

1 ur 0.18 0 2 2
strelss d5 @P%E{)%%lbkeéé f{@ £91 1ta %15 Weg erfo ? a%ne ngltejs @&y W film-coated
10,%5@%%04@%%&@%&@% (d'ébcﬁ)ﬁ)%d Jn Talen)2, 13 and 16 which were
stored in US high-density polyethylene (HDPE) bottles with standard, lined, screw-neck

closures, and the results are summarised in Table 17.

Table 17 Stability data summary for tablet compositions of formula Sa fumarate salt

with coating B

Initial 4 weeks storage

25°C/60%RH 40°C/75%RH 40°C/75%RH 50°C

(closed) (open)
10mg Formula 5a 9.8 9.7 9.7 9.5 9.7
tablets (mg/tablet)
Largest single  0.13 0.12 0.12 0.12 0.15
impurity (%)
Total 0.25 0.25 0.27 0.23 0.34
impurities (%)
Dissolution 99 99 100 101 100
(% release
after 45
minutes)
20mg Formula 5a 19.5 194 193 19.0 19.2
tablets (mg/tablet)
Largest single  0.12 0.12 0.12 0.12 0.15
impurity (%)
Total 0.18 0.24 0.26 0.23 0.33

impurities (%)




Di ssolution 98 98 100 99 99 (% rel ease after 45
m nutes) | OOng Fornmula 5a 99 100 101 100 102 tablets
W@ pht1sdshet ) Largest single 0.13 0.12 0.13 0. 1BCDGB2009/050695
impurity (% Total 0.19 0.24 0.29 0.26 0.54 inpurities
(%9 Dissolution 97 96 95 97 96 (% rel ease after 45
m nutes) No significant cha i n description, assay,
degradati on products or dissolution has been observed
for tablet compositions of formula Sa fumarate salt

with coating B dhitet storage for up4ﬁ@emsM@ﬁg§ at
under the conditions studi of

observed degradation 3§<®ﬁ@%é@bcﬂgdﬁa?%Réh ﬂ%(y79%R}1 50°C

consi dered acceptable for all te g
strengt hs. Reference List The folf &gﬁb docu%@n?s are

al | Imggseiufiohncor pag at ed byggref erenceopol) Brown,9et al, 99
Nat ure, 369, 756-758 (1994) 2) Chiu, et al, Proc Natl
Acad(%Gdpleasy1, 12574- 12578 (1994) 3) Sabatini, et al .,

Cel | ﬂ%. 35-43, (1994) 4) Sabers, et al., J Biol

Chen? 825-822 (1995) 5) Abrahan1 Curr Opin

Innunﬁhmné 412-418 (1996) 6) Schmel ze and Hall, Cell
103, 253 262 (200 7) Burnett, et al, Proc Natl Acad
10Qspg | Fgenulg 235 1439/3(1998) 101 100 102

tablets (mg/tablet)
Largest single  0.13 0.12 0.13 0.13 0.14
impurity (%)
Total 0.19 0.24 0.29 0.26 0.54
impurities (%)
Dissolution 97 96 95 97 96
(% release
after 45

minutes)

No significant change in description, assay, degradation products or dissolution has been
observed for tablet compositions of formula 5a fumarate salt with coating B after storage
for up to 4 weeks at under the conditions studied. The extent of the observed degradation

at the 50°C condition is considered acceptable for all tested strengths.
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6 7. R is CH20R4, CN, CO2R5 or CONR R ; Ris

C _4dal kyl group; R4 is a -COR 8 group wherein R8 is a
weewonsimey C3_6al kyl or tertiary C4_6al kyl gr oR@I/GB2009850695

a C _4al kyl, a carbocyclyl, a carbocyclyl G _4alkyl, a

heterocyclyl or heterocyclyl C _ 4al kyl group which is

optionally substituted by o or nore substituent

groups selected from hal o, cyano, nitro, hydroxy, oxo,

G _6al kyl, Ci _6al koxy, hal oG _6al kyl , hal oC _6al koxy,
28)1§K¢nmng¢t®158hamtalc¢utl’u}b$@m}c@s” aathkaglxq,qn pub. Lippincott, Williams &
W% g{) xyQ _6al kyl, d _6al koxyGi _ al koxy, ami no,

'™ | ani no, bis(C _6al kyl )ami no, ami noG _6al kyl ,
29« ClanGBbdyd DIHTMAGUticAlH ients”, 2nd edition, 1994.

bi s( G _6al kyl ) am noG _6al kyl , cyanoC _6al kyl ,

C _6al kyl sul fonyl, G _ 6al kyI sul f onyl am no,

C _6al kyl sul f onyl (Ci _6al kyl )am no, sul fanoyl,

C _6al kyl sul fanoyl, bis(C _6al kyl ) sul fanoyl

G _6al kanoyl am no, C _6al kanoyl (G _6al kyl ) am no,

carbamoyl, G _ 6al kyl car barmoyl and

bis(C _ 6al kyl)car banoyl; R6 is hydrogen or C _4 al kyl

group which is optlonally substituted by one or nore

substituent groups selected from hal o, cyano, nitro,

hydr oxy, oxo, G _6al kyl, G _6al koxy, hal oG _6al kyl

hal oC _6al koxy, hydroxyGC _6al kyl, hydroxyC _6al koxy,

G _6al koxyCG _6al kyl, G _6al koxyC _6al koxy, am no,

G _6al kyl am no, bi S(CI 6al kyl ) ami no, ani noC _6al kyl ,

(Cl- 6al kyl )am noG _ 6al kyl ,

bi s(C _6al kyl ) ani noCi _6al kyI cyanoC _6al kyl ,

C _6al kyl sul fonyl, G _ 6al kyI sul f onyl am no,

G _6al kyl sul fonyl (G _6al kyl )am no, sul fanoyl,

G _6al kyl sul fanmoyl, bi s(C _6al kyl ) sul fanoyl ,

C _6al kanoyl ami no, Ci _6al kanoyl (C _6al kyl )am no,

carbanoyl, G _ 6al kyl car bamoyl and

bis(C _ 6a| kyl Ycarbanoyl ; andR7 is G _4 al kyl group

which is optionally substituted by one or nore

substituent groups selected from halo, cyano, nitro,

hydr oxy, oxo, G _6al kyl, G _6al koxy, hal oG _6al kyl

hal oG _6al koxy, hydroxyC _6al kyl , hydroxyGC _6al koxy,

C _6al koxyCG _6al kyl, G _6al koxyCG _ al koxy, am no,

C _6al kyl am no, bis(C _6al kyl )am no, anm noC _6al kyl ,

(G _6al kyl )am noG _ al kyl,

bi s( G _6al kyl ) am noCG _6al kyl , cyanoC _6al kyl ,

C _6al kyl sul fonyl, G _ 6al kyI sul f onyl am no,

C _6al kyl sul f onyl (CI 6al kyl )ani no, sul f amoyl ,

G _6al kyl sul fanoyl ,
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bi s(C _6al kyl ) sul fanoyl, G _6al kanoyl am no,
C _6al kanoyl (G _6al kyl )am no, carbanoyl, C _

W@ 2000453591 banoyl and bi s( G _6al kyl ) car barmyl PCT/GB2009/050695
conprising reacting a conmpound of Formula 2 wherein R1
I's hydrogen or OR3; R2 is CH2OR4, CN, CO2R5 or
CONR6R7; R is G _4 al kyl ggﬁ@; R4 is a -COR 8 group
wherein R8 is a secondary al kyl or C4_6tertiary
al kyl group; R5 is a G _4alkyl, a carbocyclyl, a

ClcdMdcycl yl G _4al kyl, a heter ocycl yl or
het erocycl yl G _ 4al kyI group which is optionally
substituted by one or nore substituent groups sel ected

1. fromhatls fdrk DatidrPof DOEH M 0P ¥EimiFh 162l kyl ,

G 6aﬂ|}koxy, h%dj o o A e
hydr oxyG _6al kylQ hydr oxyCl _6al koxy,
G _6al koxyCl 6al gyl , G _6al koxyCG _ al koxy, am no,
Yo bip(HCi _6al kyl ) ami no, ami noG _6al kyl ,
R2(C| 6al ky ) am noC| 6a| kyl,

Gt 6al kyI cyanoC _6al kyl, d
_ Neci- 8

al kyl sul f onyl am no,
yl sul fonyl (G _6al kyl ) am no, sul fanoyl,
R' G _6al kyl sul fanoyl, bi s(C _6al kyl ) sul f amoyl ,
C| _6al kanoyl ani no, G _6al kanoyl (G _6al kyl ) ani no,
wheigihanoyl , “ G al kyl car bamoyl ~ and
bi sRCi ﬁ@y hbe@rpamoyl; R6 is hydrogen or G _4 al kyl
grou c%flg% s opti onaIIy substituted by one or nore
subBf ist QIR U L0 Reloe CONRR'pm hal 0, cyano, nitro,
hydr.e C 6al kyl, C _6al koxy, hal oG _6al kyl ,
hal Bdg%leﬂaﬁ%( §OURy dr oxyGi_6al kyl , hydroxyG _6al koxy,
G _RAIKPXIOR® SRl ¥herh REH KQ¥arP el KON or BHRG C, salkyl
G _6al kyl am no, EI s( G _6al kyl) amalr?g am%{oo ial? fl6 Y
(Clgl@apkyl yanmi noG _6al kyl ,

bi s(&i oO 6al k L, C Ci,, 6al kyl
& el p L ey o9 S os il SR s f¥etocyely or
het@o_cﬁ@l IIQ{ |4ﬁ14*1fg361‘1‘ﬂ €vfﬂch 1@61&_{611@1? Sabatut&byf @y inore substituent
C _6al kyl sul fanoyl, bis( kyl ) sul f anoyl ,

grogps g¢ashiEgn dlon Byang; niga) ko, 0xp, Gariyl Xamtlkexy, haloCyalkyl,
relfRLORRY e ST, SRBRICYARY. Cyalfoxy( gl Cpgalkony .

salldxiyc min®, Optallonahing, i L lk v edinbyaroine Cogallogy @ salkyl)aminoC .

bst
6alkylf blsecl 6alﬂyl)arn1noC1 salkyl, cyanoC, ealkyl, C;¢alkylsulfonyl, C,

salkylsulfonylamino, C;_salkylsulfonyl(C,.salkyl)amino, sulfamoyl, C,.salkylsulfamoyl,
bis(Cy_alkyl)sulfamoyl, C, ¢alkanoylamino, C, salkanoyl(C, galkyl)amino, carbamoyl, C,.
galkylcarbamoyl and bis(C;.salkyl)carbamoyl;

R® is hydrogen or C,4 alkyl group which is optionally substituted by one or more
substituent groups selected from halo, cyano, nitro, hydroxy, oxo, Cisalkyl, C;salkoxy,
haloC, galkyl, haloC, ¢alkoxy, hydroxyC, salkyl, hydroxyC, salkoxy, C;salkoxyC,salkyl,
CisalkoxyC,salkoxy, amino, C;salkylamino, bis(C;.salkyl)amino, aminoC, salkyl, (C,.
salkyl)aminoC, ealkyl, bis(C,salkyl)aminoC, salkyl, cyanoC, salkyl, C; salkylsulfonyl, C,.
salkylsulfonylamino, C;_salkylsulfonyl(C,.salkyl)amino, sulfamoyl, C,.salkylsulfamoyl,
bis(Cy_alkyl)sulfamoyl, C, ¢alkanoylamino, C, salkanoyl(C, galkyl)amino, carbamoyl, C,.
galkylcarbamoyl and bis(C;.salkyl)carbamoyl; and
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groups selected from hal o, cyano, nitro, hydroxy, oxo,

C _6al kyl, d _6al koxy, hal oG _6al kyl, hal oG _6al koxy,
whyweos3se 6al kyl , hydroxyC _6al koxy, PCT/GB2009/050695

C _6al koxyG _6al kyl, G _6al koxyCG _ al koxy, am no,

G _6al kyl am no, bis(G _6al kyl )am no, am noC _6al kyl ,

(G _6al kyl )anmi noG _ al kyl , 120

bi s(C _6al kyl ) ani noCi _6al kyI cyanoC _6al kyl ,

C _6al kyl sul fonyl, G _ 6al kyI sul f onyl am no,

G BaiSk@/ﬂ skl @nqllp(x@nch Mp(ybhalgmu’msutu&dl Hya]my)lr more substituent

erogps pefS B tyiney B oyt et e R et hloCrali

halG@[ M{H&g' hyoﬁ%xycﬁi%hlh%yi ﬁ?dt@ﬁﬁ@b’éaﬂ@&? c]I alkoxyC.galkyl, c1 salkoxyC.

) car banoy is"a | eaving group
6allw><tyharam@, §u@éltylammedblaGCa@alkylé@{mmaatrempC1 lkyl, (§hodlseaminoC,.

i

6a11@1aﬁ8ﬁyla@ﬁho @a%ﬁﬁy@mf&@mﬁ %?Zlkylﬁanﬂns Sl fathod, Ky lsal@yieulilimoyl,
R4 is - égr oup wherein R8 is a secondary
1

bis(€3- 6eléfwl<)§lrlfamoyﬂ t6?lé$ﬁ151/03’¢%n’6‘81 kydalkgpayle: @&Yﬂ)gm@w garbamoyl, Cy.
G _4 al kyl . and
6al@‘}&%a%5ﬁ}9d PE@”%%{?Q&% fOIrSI ng rgac%/l ngr gugon'zgund

comﬁnﬁmgrmbﬂg?aawdwoemd oR]:‘orrﬁulhlydrogen or OR3; R2 is
CO2R5 or CONR6R7; R3 is C _4 alkyl group; R4

8 group wherein R8 is a secondary C3_6al kyl
4. 6al kyl group; R5 is G _4 al kyl group;
L

wherein

R' is hydrogen or OR?;

R” is CH,OR", CN, CO,R’ or CONR‘R’;

R’ is Cy4 alkyl group;

R is a —COR® group wherein R® is a secondary Calkyl or Cytertiary alkyl

group;

R’ is a Cy_qalkyl, a carbocyclyl, a carbocyclylC_salkyl, a heterocyclyl or
heterocyclylC, 4alkyl group which is optionally substituted by one or more substituent
groups selected from halo, cyano, nitro, hydroxy, oxo, Cisalkyl, C,salkoxy, haloC,salkyl,
haloC, salkoxy, hydroxyC,salkyl, hydroxyC, ¢alkoxy, C;salkoxyC,salkyl, CisalkoxyC;.
salkoxy, amino, C;.salkylamino, bis(C,.salkyl)amino, aminoC; salkyl, (C;.salkyl)aminoC;.
salkyl, bis(C,.galkyl)aminoC, salkyl, cyanoC,_salkyl, C,salkylsulfonyl, C,.
salkylsulfonylamino, C;_salkylsulfonyl(C,.salkyl)amino, sulfamoyl, C,.salkylsulfamoyl,
bis(C,;galkyl)sulfamoyl, C;_salkanoylamino, C;salkanoyl(C;salkyl)amino, carbamoyl, C;.
galkylcarbamoyl and bis(C;.salkyl)carbamoyl;

R® is hydrogen or C,4 alkyl group which is optionally substituted by one or more
substituent groups selected from halo, cyano, nitro, hydroxy, oxo, Cisalkyl, C;salkoxy,
haloC;_salkyl, haloC;_salkoxy, hydroxyCi.salkyl, hydroxyC; salkoxy, C;salkoxyC;salkyl,
CisalkoxyC,salkoxy, amino, C;salkylamino, bis(C;.¢alkyl)amino, aminoC, salkyl, (C,.



R6 is hydrogen or G _ alkyl group; R7 is C _4 alkyl

group; and Ra, Rb are each independently hydrogen or a
w@e@wansset ected from G _6al kyl, a carbocycl yl , PEI/GB2009/050695

carbocycl yl G _6al kyl, a heterocyclyl and

het erocycl yl G _ 6al kyl group which group is optionally

substituted by one or nore suhstituent groups selected

from hal o, cyano, nitro, hydroxy, oxo, C _6al kyl,

G _6al koxy, hal oG _6al kyl, hal oG _6al koxy,

sally BnonyGisalkal, R)ysi(Cl Jaﬁ@ﬂ)any@&ﬁ;a]kkb)cyanocl salkyl, C;_salkylsulfonyl, C;.

saliglsg By B 55 SV isp e R Himing s b ek fomort

blsg@gﬁt‘? fa)r?gﬁg @Qﬁﬂ{@@%ﬂéﬁlmobﬁs&ﬁémoyl(cl salkyl)amino, carbamoyl, C;.

cyanoO
sallgileag rmwlgud bts@ll 6alkczi)c@hamyyls agid onyl ami no, G _

5 6a| Eylsiél | f Elp%i Whﬁ !Illgs)(/%[:?tlogalﬂkm StlljtluFeﬁ%D%oqe or &mre substituent

groabgwn&yédaﬁmﬁ@lalogtmﬁ@l Kigo Oy dréy, 0ab kY. thkm 1Q.salkoxy, haloC salkyl,
carbanoyl, G _6al kyl carbanoyl and bi s(C

halgg|- W%alﬁ%%}gﬂl salisyl, RadranC Riglkos Yt ralkowy ¢ atleyd CisalkoxyC
t h t

S50, €10 L 60 9, 6 AARE R o

6allq&;ljsie(njlaztlbjnt3arinﬁoﬁ p(tailkym ajyhyo(ﬁla;plkat &t calkylBullpnyD ©r S and

0 o et b R e P B S,
blsﬁy ‘%ﬁﬂc?lrﬁsul%fbyl %l_egl%hll\‘éjlam@o,_@ﬁ alﬂ&ﬁbf l(@ aéaggl)aﬁfﬁl K¥hrbamoyl, C;.

6al koxy, hydr drox koxy,
6a11(3{1086‘a¢rkmy@1 b@é(lilksyllgyl)@lrb@abklomco 6a| koxy, ami no,
O Eal kyl ami no, bis(G _6al kyl)am no, am noG _6al kyl,
e TSNS al kyl,
wuhla%( ﬁbs@@kéamiﬁ@mqﬁ@@len@al kyl, cyanoGi _6al kyl,
C _6al kyl sul fonyl 6al kyI sul f onyl am no,
15 G _6al kyl sul fonyl (O 6al kyl ) ami no, suI fam)yl

O ggqlrk%eﬁg g co?({TRn% %’f‘éfajif%gﬁelo lgj]%é{)%ﬁg%’l ?tzo %(3ng%gund of Formula 1,

car banoyl, C _ 6@l kyl car banoyl and

bis(C _ 6a| kyl)ca banmoyl, with 6-am nouracil. 3. A
Claim2 for the preparation of a
conprising i) reacting a

wher ei n
wherein
R' is hydrogen or OR?;
20 R?is CH,OR?, CN, CO,R’ or CONR®R’;

R*is Ci4 alkyl group;
R*is a —-COR® group wherein R¥isa secondary Cs_galkyl or tertiary Cygalkyl
group;
R’ is Ci4 alkyl group;
25 R%is hydrogen or C; 4 alkyl group; and
R is C; 4 alkyl group;

comprising reacting a compound of Formula 2a
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Rl is hydrogen or OR3; R2 is CH2OR4, CN, CO2R5 or CONR
6R7" ; . Ris G _4 alkyl group; R4 is a -COR 8 group
woL@Pa5Is9R8 i s a secondary C3_6al kyl or terti aPgI/GB2009/050695
CA_6al kyl group; R5 is C _4 alkyl group; R6 is
hydrogen or C _4 al kyl group; and R7 is G _4 al kyl
group with an am no net hyl enI%Zderivative to give a
compound of Formula 2aRl is hydrogen or OR3; R2 is
CH20R4, CO2R5 or CONR 6R7; R3 is C _4 alkyl group; R4
is a -COR8 group wherein R8 is a secondary C3_6al kyl
R2or tertl ally C4 6al kgl group; R5 is G _4 al kyl group;
ydrogen o~C _4 al kyl group; R7 is G _4 alkyl
and Ra, Rb, are each independently hydrogen or a
W p&el ect ed fRom G _6al kyl, a carbocyclyl, a
car bocyclyl G _ 6al kyl, a heterocycl yl and
threet erocycl yl G _ 6al kyI group which group is optionally
uostit ut ed by one or nore substituent groups sel ected
fromma{y@rog@ya.ﬂo)Rnltro hydr oxy, oxo, G _6al kyl,

G _6al koxy, hal oG _6al k hal oG _6al koxy,
hydP\oWZ@%\l fof R H?@p&&f& 6al koxy,

g } %%‘Jé)\/ G _6al koxyd _6al koxy, ami no,
kyli am™n 's(C _6al kyl )ami no, ami noG _ 6al kyl ,

( G Rbad dyCORMzafiwhchsh RY s a ticsfdary Cadlkylloy amiimg@._alkyl
6al kyl, cyanoC _ 6al kyl, G _6al kyl sul fonyl ,
grogp- eal kyI sul fonyl ami no, G
6al 1@435@]] |g§(g .6al kyl ) ami no, sul fanoyl,
G _6al kyl sul farmyl bi s(CG _6al kyl ) sul farmyl G _
“R®is hydrogen or C 4 alkyl group;

R’ is Cy4 alkyl group; and

R?, R are each independently hydrogen or a group selected from Cigalkyl, a
carbocyclyl, a carbocyclylC,galkyl, a heterocyclyl and heterocyclylC,.salkyl group which
group is optionally substituted by one or more substituent groups selected from halo,
cyano, nitro, hydroxy, oxo, C;salkyl, C,salkoxy, haloC, salkyl, haloC; salkoxy,
hydroxyC,salkyl, hydroxyC,salkoxy, C;.salkoxyC; salkyl, C;salkoxyC, ¢alkoxy, amino,
Cisalkylamino, bis(C;salkyl)amino, aminoCsalkyl, (C;salkyl)aminoC, salkyl, bis(C;.
salkyl)aminoC, salkyl, cyanoC, salkyl, C,¢alkylsulfonyl, C,salkylsulfonylamino, C;.
calkylsulfonyl(C, ealkyl)amino, sulfamoyl, C, salkylsulfamoyl, bis(C, salkyl)sulfamoyl, C;
salkanoylamino, C;_ealkanoyl(C,salkyl)amino, carbamoyl, C; salkylcarbamoyl and bis(C;.
galkyl)carbamoyl, or

R* and R together with the nitrogen atom to which they are attached form a 4- to
10-membered heterocyclic ring wherein 1, 2 or 3 ring carbon atoms is optionally replaced
with N, O or S and which ring is optionally substituted by one or more substituent groups
selected from halo, cyano, nitro, hydroxy, oxo, Cisalkyl, Cisalkoxy, haloC,alkyl,
haloC, salkoxy, hydroxyC,salkyl, hydroxyC, ¢alkoxy, C;salkoxyC,salkyl, CisalkoxyC;.
salkoxy, amino, C,_salkylamino, bis(C,_galkyl)amino, aminoC, salkyl, (C,_¢alkyl)aminoC,.
salkyl, bis(Cj.salkyl)aminoC,salkyl, cyanoC, salkyl, Cisalkylsulfonyl, C;.
salkylsulfonylamino, C;_salkylsulfonyl(C,.salkyl)amino, sulfamoyl, C,.salkylsulfamoyl,
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6al kanoyl am no, C _6al kanoyl (G _6al kyl ) am no,
carbanoyl, G _6al kyl carbanoyl and bis(CG _
w@200R4t5358ar banoyl , or Ra and Rb toget her wi th BEEGB2009/050695
nitrogen atomto which they are attached forma 4- to
10- nenbered heterocyclic ring wherein 1, 2 or 3 ring
carbon atons is optionally rgglaced wwth N, Oor S and
which ring is optionally substituted by one or nore
substituent groups selected from halo, cyano, nitro,
bistyidrlyl)sul txmyl, € 1_lkhkopilamicio, €adakoxyyl(Gadak@l)adaids garbamoyl, C;.
hal oG 6al k hydr oxyCi 6al kyl , hydroxyCG _6al koxy,
@ﬂ@ﬁf%gTﬂ%ﬁﬁ%ﬁﬁég?%%ﬂ?ﬁé%ﬁ%gP oxyC _ al koxy, ami no,
withe-Gainkydagim no, bis(C _6al kyl )am no, am noG _6al kyl
(G _6al kyl )am noG _ al kyl, bis(C _6al kyl)am noG _
6al kyl, cyanoC _ 6al kyl, C _6al kyl sul fonyl, G _
6al kyl sul fonyl am no, G _6al kyl sul fonyl (G _
3. 6al kyrpesss aaording foadiayh 2 G thé akdpytasioh oimoyipound of Formula 1
bis(Ci_6aIkyI)su'fanDyI, C _6al kanoyl am no,
G _6al kanoyl (G _gal kyl )am no, carbanoyl, G _
6al kyl car ba d bis(C _6al kyl)carbanmoyl, and ii)

2t0 give a cogpound of Formula 1. 4. A process for the
; QA of ™o ki nase i nhibitor of Formula
sing (i) Hreparing a conpound of Fornula 1 by
18 e of the processes according to Clains 1 to 3,
R(ii) reacting the conmpound of Fornula 1 with a
cmﬂ%ﬁ? enati ng agent to give a conpound of Formula 4
WeVE n Xis a hal ogen, (iii) reacting the conmpound of
i) rbfiap h@ompbiidofMiriyla®r phol i ne, (iv) optionally
rennving(grotecting groups to give a mIOR ki nase
i nhibitorYof Formula 5 (v) and optionally isolating
R he conpagund of formula 5 as a salt.. 5. A process
‘ NTg T Claim4 wherein the conpound of Fornula 5
ated as a

R

wherein
R' is hydrogen or OR?;
R? is CH,OR", CN, CO,R’ or CONRR’;
R’ is Cy4 alkyl group;
R is a —COR® group wherein R® is a secondary Csalkyl or tertiary C4qalkyl

group;
R’ is Cy4 alkyl group;
R® is hydrogen or C14 alkyl group; and
R’ is C\4 alkyl group

with an amino methylene derivative to give a compound of Formula 2a

O
R? — ITI,R""
1 R’

R

wherein
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phosphat e, sul phate, hydrogensul phate, nal ate,

citrate, tartrate or fumarate salt. 6. A process
waewonsispy to Claim5 wherein the conmpound of FOF/GBR@IS50695

is isolated as a fumarate salt. 7. A fumarate salt of

the conpound of Fornmula 5a8. A fumarate salt of

(5-{2, 4-Bi s[(3S)-3-net hyl rmrrihol in-4-yl]pyrido[2, 3-

<i]pyrimdin-7-yl}-2-methoxyphenyl)nethanol. 9. A

phar maceutl cal conposition conprising a fumarate salt

of R' tsdmdmgedooDRIéorrrul a 5a wherein the salt is

present stalline forns selected from
For Cfﬁg?lgr{]goohd {;ﬁm‘i%}i 10. A pharmaceuti cal
conpé)issl ok Mk &ifp; conpri ses a fumarate salt of a
oun orrrula 5a with mannitol. 11. A
phaB\nt;sceet@@Bagm@p hsedin Ros awscemdacnFprallador terfiandiiatlsyl
1r%alt of a (5-{2,4- Bis[(3
go)pg met hyl nor phol i n- 4-yl ] pyri do[ 2, 3-
I ] pRP isn@ 0 dikyl-gyddp; 2- net hoxyphenyl ) net hanol with
mannitol . 12. A fumarate salt of
( 5- R2isdwdregep 95113kt &ipPpior phol i n- 4-yl ] pyri dof 2, 3-

<i ] pykd met hoxyphenyl ) net hanol for use as
a rrgd:[%q I%Igi%dp} e use of a fumarate salt of

(5- R, RP-aBt sdch3ndepBndratiyydmpphot 4 prodp yélbeyd froof @, Atkyl, a

carhaghfiet i ot v e L hox&%&f”’éﬁ%ﬁww&‘%&l@@mw which
gro\ﬁ}EH@&menQﬂ mtﬁﬁfﬁ@édﬂ% @he@f%ré Ql'ileﬂ'tlfeﬁf % oﬁlgg &‘Péctédrfr(ﬁn halo,

ani mal ,” such as man, such
cyanpeatrmalmdrm oko dbmpﬂqyls €5.cabloriyn ihslto€r1 k,edgylt kualsﬁj @llmnymal

nef t ra
ny G By B9y C bR, HOMBRSE s S lipry Googy. amino
C gallmamfﬁbdb@cdl 6¥lh<izl-)é’mﬁi%t hamppeheny) @&t mlﬁyg&mm&a saftkyl, bis(C
nmet’hod for producing an anti-cancer effect in a
sallyd lamind Qoaba L. aninedlsalkyle 1 sadkytar fonyh (hedlliylstlfenydgmino, C,.
LI
6allgﬁ§u2§o}ng@§3i%@<ygﬁgﬂ 10, ufffic'r%&flu nh?aﬂ%y‘cfgu%ra | ?3%( aﬁy%@ul@moyl Ci.
6a11(&m{zlam4nc5i(§[Alﬁsﬁ)oylﬁ(omatllayabmn@mmam@d,ﬂ JepMkIcdahoFt and bis(C.
pyrim din-7-yl}-2-nmet hoxyphenyl ) net hanol .
6alkyl carbamoyl, or
R* and R together with the nitrogen atom to which they are attached form a 4- to 10-
membered heterocyclic ring wherein 1, 2 or 3 ring carbon atoms is optionally replaced
with N, O or S and which ring is optionally substituted by one or more substituent groups
selected from halo, cyano, nitro, hydroxy, oxo, Cysalkyl, Cyalkoxy, haloC,_salkyl,
haloC;_salkoxy, hydroxyC,salkyl, hydroxyC_salkoxy, C;salkoxyC,salkyl, C; ¢alkoxyC;.
salkoxy, amino, C;.salkylamino, bis(C,.salkyl)amino, aminoC; salkyl, (C;.salkyl)aminoC;.
salkyl, bis(Cj.salkyl)aminoC,salkyl, cyanoC, salkyl, Cisalkylsulfonyl, C;.
salkylsulfonylamino, C;_salkylsulfonyl(C,_salkyl)amino, sulfamoyl, C,_salkylsulfamoyl,
bis(C,galkyl)sulfamoyl, C;_salkanoylamino, C;salkanoyl(C;salkyl)amino, carbamoyl, C;.
galkylcarbamoyl and bis(C;.salkyl)carbamoyl,
and
i1) reacting a compound of Formula 2a with 6-aminouracil to give a compound of Formula

1.

4. A process for the preparation of a mTOR kinase inhibitor of Formula 5
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comprising
(1) preparing a compound of Formula 1 by any one of the processes according to
Claims 1 to 3,

5 (i)  reacting the compound of Formula 1 with a halogenating agent to give a

compound of Formula 4

wherein X is a halogen,
(iii)  reacting the compound of Formula 4 with methylmorpholine,
10 (iv)  optionally removing protecting groups to give a mTOR kinase inhibitor of

Formula 5

(V) and optionally isolating the compound of formula 5 as a salt..

5. A process according to Claim 4 wherein the compound of Formula 5 is isolated as a

15  phosphate, sulphate, hydrogensulphate, malate, citrate, tartrate or fumarate salt.

6. A process according to Claim 5 wherein the compound of Formula 5 is isolated as a

fumarate salt.

20 7. A fumarate salt of the compound of Formula 5a
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[o
Nj\
T )
NT N/)\N
(o
MeO '

OH

8. A fumarate salt of (5-{2,4-Bis[(35)-3-methylmorpholin-4-yl|pyrido[2,3-
dlpyrimidin-7-yl}-2-methoxyphenyl)methanol.

9. A pharmaceutical composition comprising a fumarate salt of a compound of
Formula 5a wherein the salt is present in one or more crystalline forms selected from Form

A, Form B and Form C.

10. A pharmaceutical composition which comprises a fumarate salt of a compound of

Formula 5a with mannitol.

11. A pharmaceutical composition which comprises a fumarate salt of a (5-{2,4-
Bis[(35)-3-methylmorpholin-4-yl]pyrido[2,3-d]pyrimidin-7-yl}-2-

methoxyphenyl)methanol with mannitol.

12. A fumarate salt of (5-{2,4-Bis[(35)-3-methylmorpholin-4-yl]pyrido[2,3-

dlpyrimidin-7-yl}-2-methoxyphenyl)methanol for use as a medicament.

13.  The use of a fumarate salt of (5-{2,4-Bis[(35)-3-methylmorpholin-4-yl|pyrido[2,3-
dlpyrimidin-7-yl}-2-methoxyphenyl)methanol in the manufacture of a medicament for use

in therapy.

14. A method for producing a mTOR inhibitory effect in a warm-blooded animal, such

as man, in need of such treatment which comprises administering to said animal an
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effective amount of a fumarate salt of (5-{2,4-Bis[(35)-3-methylmorpholin-4-
yl]pyrido[2,3-dpyrimidin-7-yl}-2-methoxyphenyl)methanol.

15. A method for producing an anti-cancer effect in a warm-blooded animal, such as
man, in need of such treatment which comprises administering to said animal an effective
amount of a fumarate salt of (5-{2,4-Bis[(3.5)-3-methylmorpholin-4-yl]pyrido[2,3-
dlpyrimidin-7-yl}-2-methoxyphenyl)methanol.



