
CONRPOSMON WITH AND PROCESS FOR METPAYLMORPHOLIN-SUDSTITITED PYRID012343:
PY RKM1DKNES        The present invention relates to a process and
intermediates useful in the preparation of certain pyrido-pyrimidine
compounds, which act as inTOR.kinase inhibitors; to salt forms thereof, and
their formulation, particularly in tablet form, and use 5thereof.
Background        Growth factorlmitogerric activation of the
phosphatidylinositol 3-kinase (PI3K)/AKT signalling pathway ultimately
leads to the key cell cycle and growth control regulator inTOR, the
mammalian tuna of rapamycin (alternatively referred to as FRAP (FKBF12 and
rapamycin associated protein), RAFT (rapainyein and FKBPI2 target IF RAPTI
(rapamycin target 1) - all derived from the interaction with the
EK-506-binding protein FKBP1.2, and SEP (sirolimus effector protein)).
inTOR is a mammalian scrine/throonine kinase of approximately 289 kDa in
size and a member of the evolutionary conserved eukaryotic TOR kinases
(refs. 1-4). The mTOR protein is a 15member of the P13-kinase like kinase
(PIK.K) family of proteins doe to its C-terminal homology (catalytic
domain) with PD-kinasc and the other family members, e.g. DNAPKes (DNA
dependent protein kinase), ATM (Ataxia-telangieclasia mutated). In addition
to a catalytic domain in the C-tumines, inTOR contains a PREP 12/rapamyein
complex binding domain (FRB). At the N-terminus up to 20 HEAT (Huntingtin,
EF3, alpha 20 regulatory subunit of PP2A and TOR) motifs are found whilst
more C-teininal 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 25phospholylation of 56-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 (e1P4E)-binding protein I
(4E-BP1 (FilAS-1)). This modification prevents PHAS-1 binding elF4E9
thereby permitting formation of an active elF412 translation complex
(reviewed in refs. 10211,12).  30 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 PDKIAKT signalling cascade
lies  WO rPCT/CJfl000fflSRC95 upstream of inTOR and this has been shown to
be deregulated in certain cancers and results in growtn thetor independent
ad: 'Nail E3 in, for example, PTEN deficient cells. inTOR lies at the a,xis
of control tbr this pathway and inhibitors of this kinase (e.g. sirolimus
(myelin or Rapamune') and everohmus (RADOOI or Cc:neat already approved for
immun)suppr-eluting sterns (reviewed in refs 3, 14), and are now receiving
particular interest as novel agents for cancer treatment,        Tumour
cell growth arises from the deregulation of norrnal growth control
mechanisms such as the toss of tumour suppressor function(s). One such
tumour suppressor is the phosphatase and tensin hOMO togue! deleted from
chromosome ten (PTEN), This gene, also known as mutated in multiple
advanced cancers thirMAC?), has been shown to play a significant role in
cell cycle arrest and is the most highly mutated tumour suppressor after
p53. Up to 30% of glioblastonia, endometrial and prostate cancers have
somatic mutations or deletions of this locus (refs. IS, 16). POK converts
phosphatidylinositol 45, bisphosphate (PIP2) to phosphatidylinositol 3,4,5,
triphosphate (131P3) whilst PTEN is responsible for removing; the 3'
phosphate from PIP3 producing P1132. PI3-K and PTEN act to maintain an
appropriate level of PIP3 which recruits and thus activates AKT (also known
as PK.B) aand the downstream signalling cascade that is then initiated. In
the absence of PEEN, there is .napproprate regulation of this cascade, AK
I' becomes effectively constitutively activated 20and cell growth is
deregulated. An alternative mechanism for the deregulation of this cell
signalling process is the recent identification of a 'mutant form of the
PI3K isoform, pi lOalpha (ref 7). The apparent increased activity of this.
mutant is thought to result increased 131P3 production, presumably in
excess of that which the ['unction of PUN can counteract, increased
signalling from 1313K, thus results in increased signalling to inTOR 25and
consequently, its downstream activators. In addition to the evidence
linking in-FOR with cell cycle regulationCI to phase) and that inhibition
of inTOR results in inhibition of these regulatory,s it has been shown that
down regulation of inTOR. activity results in coil growth inhibition
(Reviewed in refs. 7, 18, 19). The known inhibitor of mTOR, raparnycim
potently inhibits 30proliferation or growth of cells derived from a rang,e
of tissue types such as smooth muscle, T-cells as well as cells derived
from a diverse range of tumour types including rhabdoniyosareorna,
neuroblastorna, gliobiastoma and medulloblaritoma, small -1] lung  WO
2009/153397peric09/050695 cancer, osteosareorna, pancreatic carcinoma and
breast and prostate carcinoma (reviewed in ref. 20). Rapamycin has been
approved and is in clinical use as an immunosuppressant, its prevention of
organ rejection being successful and with fewer side effects than previous
therapies (refs. 20, 21). Inhibition of inTOR by raparnycin and its
analogues (RAD001, 



CO779) is brought about by the prior interaction of the drug with the FK506
binding protein, FKBP7.2. Subsequently, the complex of FKBP12iraparnyein
then binds to the FRB domain of MIOR. and inhibits the downstream
signalling from niTOR. The potent hut non-specific inhibitors of 13713K,
LY294002 and wortmannin, also have been shown to inhibit the kinase Cumnion
of raTOR but act through targeting the 10catalytic domain of the protein
(ref. 21). Further to the inhibition of mTOR function by small molecules
targeted to the kilns domain, it has been demonstrated that kinase dead
mTOR cannot transmit the upstream activating signals to the downstream
effectors of mTOR, PHAS-1 or p7056 kinase (ref 22). it is also shown that
not all functions of niTGR. are rapamycin sensitive and this may be related
to the observation that rapartrycin alters the 15substrate profile of
triTOR rather than. inhibiting its activityper se (ref 23). Analysis of the
interactions of mTOR with other cellular factors has revealed that in
addition to the mTORRaptor complex, there is also an mTOR-Rietor complex
representing a ranamycii insensitive activity of mTOR (B) (Sarbassov et at
Current Biology (2004) 14, 12961302). This activity likely accounts for the
discrepancy between kinase dead naTOR and the 70alteration of inTOR
si6malling by raptimycin and its derivatives, The discrepancy also
identifies the possibility of a therapeutic advantage in inhibiting,
directly the catalytic activity Of 1/1TOR. It has been suggested that a
catalytic inhibitor of inTOR may be a more effective antagonist of cancer
cell proliferation and survival and that rapamycin may be more -useful in
combination with agents that can compensate for its failure to completely
dismpt pathway signalling (Choo and Blenis, Cancer Cell (2006) 9, 77-79;
Hav, Cancer Cell (2005)8. i 79183). Therefore, it is proposed that a
kittase domain directed inhibitor of rnTOR may be a more effective
inhibitor of rriTOR,         in addition to rapamycin's ability to induce
growth inhibition (cytos asis) in its own right, rapamycin and its
derivatives have been shown to potentiate the cytotoxicity of a 30number of
chemotherapies including cisplat in, camptotheein and doxombicin (reviewed
ref. 20). Potentiation of ionising radiation induced cell killing has also
been observed following inhibition of triTOR (ref 24). Experimental and
clinical evidence has shown  20P9/153597peI7c13200')/05005 that rapamycin
analogues are showing cynienee of efficacy in treating cancer, either alone
or in combination with other therapies (see refs. 10, 18, 20). 'these
Findings suggest that llarmacolo{ccal inhibitors of tnTOR kinase should be
of therapeutic value for treatment of the various forms of cancer
comprising solid tumours such as carcinomas and sarcomas and the
ieulcaemias and lymphoid malignancies. In particular, inhibitors of niTOR
kinase should be of therapeutic value for treatment of for example, cancer
of the 'breast, colored:urn, lung (including small cell lung cancer,
non-small eel lung cancer and 'bronellioaiveolar cancer) and prostate, and
of cancer of the bile duct, bone, bladder, head and neck, kidney, liver,
gastrointestinai tissue, oesophagus, ovary, pancreas, skin, testes,
10thyroid, uterus, cervix and vulva, and of leukaemiaa (including ALL and
CML), multiple rnyeloma and lymphomas.        Renal cell carcinoma in
particular. has been identified as sensitive to the raparnycin derivative
CC 779. resulting from a toss of VIM, expression (-Thomas ci al" Nature
Medicine (2006) 12, )22-127). TIMIOUtS that have lost the promyelocytic
leukaemia (1)M11,) tumour suppressor, have also been shown to be sensitive
to inhibition of EnTOR. by rapatnycin as a consequence of disruption of the
regulation of the MIOR signalling pathway (Bernath, Nature (2006) 442,
779-785) and the use of an rifFOR kinase inhibitor in these diseases should
be of therapeutic value.'InvIes in addition to those of PTEN deficiency or
PI3K mutation indicate where a targeted approach to the use of 20nITOR
in:MI-if-tots may prove particularly effective due to an underlying genetic
profile, but are not considered to be celusive targets.        Recent
studies have revealed a role for MIOR kinase in other diseases (Easton &
Houghton, Exert Opinion on Therapeutic Targets (2004) 8, 551-564).
Rapamycin has been. demonstrated to be a potent inimunostippressant by
inhibiting antigerainduced 25proliferation of T cells, 13 cells and
antibody production (Sehgai, Transplantation Proceedings (2003) 35, 7S-14S)
and thus nITOR kinase inhibitors may also be ust.ltil immunosuppressives.
Inhibition of the kinase activity of inTOR may also be useful in the
prevention of restenosis, that is the control of undesired proliferation of
normal cells in the vasculaturc in response to the introduction of stents
in the treatment of vascidature disease 30(Motive 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 c,.asculonathy (Eisen et al., New ThvgJand Journal of Medicine
(2003) 349, 847-  858). Elevated inTOR kinase activity has been associated
with cardiac hypertrophy; which is of clinical importance as a major risk
factor for heart failure and is a consequence of increased cellular size of
cardiomyrieytes (Tee & Blenis, Seminars in Cell and. Developmental Biology
(2005) 16, 29-37). Thus rnTOR kinase inhibitors are expected to be of value
in the prevention and treatment of a wide variety of diseases in addition
to cancer.       The vast majority of niTOR pharmacology to date has
focused on inhibition, of mTOR via rapatnycin or its analogues. However, as
noted above, the only non-rapamyein agents that have been reported to
inhibit rnTOR's activity via a kinase domain targetted 10 mechanism are the
small molecule I,Y294002 and the natural product wortmannin (ref 21). 



Certain miTOR inhibitors have been described in W02007/060404.
W02008/023161 and W02009/050506. There is a need for processes and
intermediates that are useful in the preparation of certain
pyrido-pyrimidine derivatives, which act as inTOR kinase inhibitors, and
also to formulations, particularly in tablet form for use in the prevention
and treatment of a wide variety conditions. Summary of the Invention
According to a first aspect of the present invention there is provided a
proces for the preparation of a compound of Formula 1, 20  NH -0  wherein
R/ is hydrogen or OW; R2 is CI-120R4, CN, CO2R5 or CONR6R.7; R3 is
CI-talky! group; 25Rs is a --COR8 gr aup wherein Rs is a secondary
C3_6alky1 or ittiary C4.6ti1ky1 group;  6 R5 is a C r,aky, a carbocyclyi, a
earbocyclylCh4alkyl. a Fieterocycly1 or heicrocyclylC14alkyi group which is
optionally substituted by one or more substituent groups selected from
halo, eyano, nitro, hydroxy, oxo, C 5alkyl, Ch_oikoxy, haloC; haloCL
-5aLko.x.Y, hYdroxYC h6alkyl, hydroxyC .6aly CE.,aikoxyCC1_6a1koxyC
.salkoxy, amino, C alkylammo, bis(C ;_6alkylino, 13:11:31.0(711alkyl, (C
.6aikyl)aminoCh bup:.6alk'yi)anunoC1al1cvl, cyanoCi4alkyl, C _6a kyi S-LE
Cony CI.  alkyl,sullonyiamino, C:_6a1kysulfonyt(C14,alkyl)airdno, suinimoyi
, Ci.calkylsulfamoyi, bis(CC .6alkanoyiamino, C14alkarsoyl(CI4atkyparnin0,
carbamoyi, ,salkylearbamoy: and Ins(Cholkyl)carba.moyi, 10R.' is hydrogen
or C4 alkyi group which is optionally stthstituted, by one or more
substithent groups selected from halo, cyano, nitro, hydroxy, axo. CallcyI,
Ch5alkoxy, haloC1 .6alkyt, baloCmAtkoxy, hydroxyCholkyl,
hydroxyCh_c"alkoxy, CL.6alkoxyCh6a1kyl, C)4,alkoxyCtkoxy, armuno,
C.1.6alkylamino, his(CucalicvUamino. aminoCht,alkyi" (C. ;
alicyl)aminoCh6alkyl" bis(C;_6alkyl)aminoCI4salkyl., cyanoCalkyl,Cu 15
6alkyisuligonylainino, C sill fonyi (C holk,y0amino, suifamoyl. C i_;
:alkykudfaitiovi, bis(ChGaikyl)suifamoyl, C4.6alkanoylasaino"
Cholkanoyl(C401k.y0amino, carbamoyl, 6alkylcarba Eno), and
bis(Ch_olkyl.)carbamoyi; and.          R is CI .(3, alkyl group which is
optionaly substituted by one or more substituent groups selected -from
halo, CyaE3.0% nitro, hydroxy, oxo, Ch6alkyl, C h6alk,oxy" haloCh.olkyl,
20haloC16alkoxy, hydro xyC 1.0141, hydros.yCh.6aikoxy, .6alkoxyCC7,alkoxyC
arni005 C ,Olky amino, bis(C .5aikyDamino, am inoC(CI ky DarninoC 3.
6alky1, his(C 4alkyl)aminoCey a noel_ ,salky I, Ch.alkyisuifonyl, C
?salkylsultbnyhimino, Ch,saikyisulfoiryt(C h,sasulfamoyt,
C16aikylsalfamoyl, bisi\s-C1_6alkyOsuifaraoyl, Calkanoylarnino.
C1h,alkailoyi(C1.6alkyl)anlitiO, carbamoyh C.. 256alicylearbarnoyl and
hiis(Ci_calky)carbarnoyl, comprising reacting a compound of Formula 2 0 



wherein Rj is hydrogen or OR3;  7 R2 is C1420R,4" UN, CU2R or CONIeR]; R3
is C:;a1kyi group; R11 is a --CORs group wherein R is a secondary C 3_6H
kyl or C:44eitiary aiky: group; 5R5 is aa carbocyc1y1, a
carbocyclyiCLullicyl,a heterocyelyt or heterocycly1C14akyl group which is
optionally substituted by one or more subs:Mk:1u groups selected from halo,
cyano, nitro, hydroxy, oxo. Caikyl, CN,allcoxy, haloCk6allcyl,
haloCI.6alkoxy, hydroxyC 1. 6 alkyl, hydroxyCalkoxy, CL6alkoxyC1_oalkyl, Ci
_6aFKOXyci 6:3 lkoxy" amino, C14,ak,ianimo, bisiC1,.6alkyDarnino,
annnoCaIicyh (CGalky)tuninoCt. 063.1 kyl " s(C1:4a1 Da inoCaIky cyanoe [ ky
C ; .01 ky kulkonyi C 6atkyisulfonylamino,
Cl_olitylstitionyl(C,..6alkyparnino, sulfamoyi, C,..6alkyisulfamoyl,
bis(CaikkOstricarnoyl, C, 6alkanoylamino, C salkanoy[(1CL6alkypamino
earbampyl, C 6alkylcarbanoyi and his(Choficypcarhamoyl; Rt. is hydrogen or
C:."1 allcyi group which is optionally substituted by one or more
ISsubsiduent grou ps selected thun halo. C yanck nitro, hydroxy, OXO, Ca
lkyl, C.11.5alkoxy,             haloCi.6alkoxy, hydrokyl.11.01.kyl,
hydroxyC1..6aikoxy, C1 calkoxyC L6a1 C1,5ailtoxyCi kallwxy, amino,
Cj5akyiarnino, biS(Cky} )amino, ;MI in oC.:1 .6071, (C1.
6ailcyl)ainitioC1nilkyl, bis(CI.,6alkyDarniE3oC!4alkyl, c-y-anoC6allcyh
Ci.ftaikyisulfonyi, CL. 6alkyisulfonylatin 310,, C;.6alkyl.6111.thilyl(C
1,6alkyl)amino, sulfamoyl, :20bistel [kY 061.11tanlOYI, C [
_61111(ancylarnin C I.6aikancyl(C,.6alky)aimino, earbamoyl, talkylearbamoyl
and bis(C1:.6alkyl)earbamoyk, and       R7 is (2 alkyl group which is
optionally substituted by one or more suhstituent groups selected from
halo, cyano," Mho, hydroxy, oxo, C&dkyL Ci_6alkoxy, haloCLolkyl, hatoC.
A..6alkoxy, hydroxyCl..oalkyl, hydroxyC:..62,1koxy. C:1.6aikoKyCi.6alkyl,
e;.calkoxyCi_ 25salkoky, amino, C1.6alkylamino, his(C11..6al kyDarni [30,
aminoCI.alkyl, (C1.6alkyl)atninoC1. bis(Ci.6alkypaininoC14alkyl, cyanoCkyl,
C 4a[kylS1311011:1E, C .sdk").1 SW 10 is artlino, C:.; 45a
kylsolfonykCi.6aLkyl)amino, sollantoyl, Ci_6alkylsnikatnoyl,
bis(Ci.oticyl),sulfamoy), C1_6alkanoyEarnino, C-foaikanetYl(C
alk)11)ariline C arb arriOy C . 6alkylcarbamoyl. and his(C EJ, kykarbanoyl
; and 30L is a leaving group, with a 6-subsl1tiAled uracii equivalent.  WO
2(!)fi53597PC1 /GB290!1105t.695        In one embodiment L is a leaving
groupselected from Nine. ORC. SR.d and halogen, and wherein le, R. Rc and
Rd are each independently hydrogen or a group selected from Calkvl, a
carbocyclyl, a carhocycly1CL5alkyl, a heteroeydy;and heterocycly1C;_6alicyl
group which group is optionally substituted by One or more substiment
groups selected from halo, Cyq3/10, ohm, hy-droxy, oxo. CallcyE, CH;alkox,
haloCt,6a1 koxy, hydroxyCl "aalkyi, hydroxyC -oalkoxY, C [4.1.1x0x.}.{:
Ci..salkoxyCi.6alkoxy, amino, C 4alkyl amino, Inst.:CTaminoCix,alkyl,
,alkyl)aminoC "6 iktii hislCi_olkyllaminoC, eyanoCI..6alkyl,
Ci_calkylsnifonyi, 6aikylsulfidnylantino,
C.L.6alkyisuithnyi(C,..aalkyparnino, suifamoyl, CElkylsulfamoyl, ot
fli",alk.y1.)sul ihtnoyl, C,..oalkanoylamino. C1.oalkanoyi(C1,6alkyl)amino,
carhamoyl, C.    yicarbamoyl and bis(Ci4alkylicarbatnoyi. or R.' and Rh
together with the nitrogen atom to which they are attached form a 4- to
ID-membered heterocyclic ring wherein 1,2 or 3 ring carbon atoms is
optionally replaced with. N, 0 or S and which ring is optionally
substituted by one or more substiMent groups selected from halo, cyan,
nitro, hydroxy, 5oxo, C7.alkyi, C1.6allcoxy, haloC3.6aiks4, haloCi,salkoxy,
hydroxyCihydroxyC,.. 6alkoxy.Ci.6alkoxyCl_6a1koxy, amino, C:14..aikylatni
DO, bis(C1. ralkyOammo. aminoCi4a;(C.3.0.11cynamitio.Ci_6alkyl, 



eyanoC,.6alkyl, Ci.caikylsulionyl. CL6alkylsullonylatnino., 6alicyl)amino,
sul fan:toy:, C1.5alkylsultartioyl, his(C1.6alkyl)sulthmoyl,
Cj.aranoylamino, C1,:ialkanoyi(CL5alkyl)aminc,,, carbatnoyl,
C3.011cylcarbartioyl and bis(Ci..6alkyDearbairioyi.        In one
embodiment the 6-substituted uracil equivalent is a 6-arninouraeli or
6ammot.htouracil or derivatives thereof, For example, 6-aril:mum-wit, and
derivatives thereof me hide eorrqouncls 0fbrmula R N 1 " N 25wherein RN and
RN each idependently are hydrogen or0 -ring group, for example oup,
&aminothiouraeif and derivatives thereof. include compounds of  WO
20091153597PCTIG132(7091050695 9 H?I\1  N4. wherein RN3 and Ric4 each
independently are hydrogen or a protecting group, for example a henzyt
group. When a 6-aminoihiouracil or 6 aminouracil derivative is employed any
protecting 5groups may be optionally removed in a further step to give a
compound of formula 1.        in another embodiment the 6-stibstiluted
uracil equivalent may- result from the reaction of ammonia, and a
6-substituted uracil wherein the substiment is C3_6alicsdoxy,
carbocyclyloxy, a carbocycly1CL6alkyloxy. C16alkylthio, a carbocyclyithio,
carbocyclyICH:alkylihio group. 10in one embodiment, the process may be
carried out in the presence of a solvent, for example water miscible polar
solvents such as dimethylforniamide. N-rtiethylpyrollitione,
dimethylsulphoxide or sulpholane.        In a further embodiment, the
process of the present invention may be carried oni in the presence of an
acid, for example an organic acid such as acetic acid. 15in a further
embodiment, the compound of Formula 1 is isolated as the potassium salt by
reaction with a potassium base, such as potassium carbonate or potassium
hydroxide. In a further embodiment, the potassium salt is precipitated and
collected, for example, by filtration. The compound of formula I can then
be regenerated from the potassium salt by treatment with acid, for example
citric acid. 20According to another aspect of the present invention there
is provided a process fb the preparation of a compound of Formula 1, 0
'N'NH  10 RI is hydrogen or OR3; R2 is CH201e, CN, CO2R5 or CONR6R7; 



R3 is Ci4 alkyl group; R4 is a -COR8 group wherein Rs is a secondary
C3,aikyi or tertiary Ct_balkyl 5group; R5 is C1.4 alkyl group; R6 is
hydrogen or C1_4. alkyl group; and R7 is C1.4 alkyl group; comprising
reacting a compound of Formula 2a 0 I0   wherein R is hydrogen or OR.3; R2
is C1120R8, CN, ('OR? or CONR61e; R3 is C )4 alkyl group; 15R4 is a -COR8
gimp wherein RS is a secondary C3_6alky1 or tertiary C4.6alkyl group; R5 is
C14 alkyl group; R6 is hydrogen or C1.4 alkyl group; R7 is (21.4 alkyl
group; and 20Ru, .Rb are each independently hydrogen or a group selected
from C1.6alkyl, a carbocyclyl, a carboeyely10_6alkyl, a heterocy-clyi and
heterocycly1C1_6alkyl group which group is optionally substituted by one or
more substiment groups selected from halo, cyan, nitro, hydrmty, oxo,
C16a11cyl, CE.6alkoxy, haloCi.6alky-1, baloCE.6alkoxy, hydroxyCi_6aiky1,
hydroxyC1..6alkoxy, C1_6alkoxyCl_balky-1, Ct_oalkoxyCi_fialkoxy, amino,
25Ct.6alkylarnino,aminoC, _6alkyl, (C1,6alkyl)arttinoCk yl, his(C I _
6a1kyl)aminoCi_6alky1, eyanoCI.6a.ikyl, C1..60,1kylsitironyl,
C1_6alky1sulfonylarnino, C t_ 6alkylsu1forty1(C2.6alkyl)amino, sulfamoyl,
C1.6a1kylsulfamoyl, his(C1_6alkyl)sulfamoy1, C 6alkanoylarnino,
C1..6a1kanoyi(C1_6alky1)timino, carbamoyl, Ct_6alkylcarbamoy1 and bis(Ct.
/3alkyl)earimgnoyi, or         R and Rh together with the nitrogen atom to
which they are attached form a 4- to I 0-membered heterocyclic ring wherein
, 2 or 3 ring carbon atoms is optiona:ly replaced with N, 0 or S and which
ring is optionally substituted by one or more substituent groups selected
from halo, cyan, nitro, hydroxy, oxo, Calkyl, C4aikoxy. halo93"oalkyi,
haloC; ..;;aikoxy, hydroxyGlkyl, hydroxyCl.6alkoxy, C.; _5alkoxyCi_calkyl,
C)4,alkoxyC1, 6alkoxy, amino, Ci_ollglatunao, bis(C; .6al kyl )amino;
arnitioC!.6alltyl, (C1.6ailtyparnintoC
his(C3.6alkyl)andinoCi_6alkyl, gyanoC.!_6alltyi, Ctgalkylsulfenyl, C!-
,3alkyisulfonylamitio, C,1_6alkyisulionyllCi.6alkyltathino9 aulfarnoyl,
C1.4alkylsulfamoyi, bis(C1.silsyl)sulfamoyi,C1_4alltanoyl(C14alkyi ?amino,
carbarnityl9 C1, 6alky1earbarnoyl and his,(C;_,allsyl)carhamoyl, with
6-aminouraell,         in one embodiment, the compound of Formula 2 is
added to a mixture of (5- aminouracil and an acid, for example an organic
such as acetic acid. in a further embodiment, the compound of Fern:1nd 1 is
isolated as the potassium 15salt by reaction with a potassium base, such as
potassium carbonate or potassium 



hydroxide, in a further embodiment, the potassium salt is precipitated and
collected, for example, by filtration. The compound of formula can then be
regenerated from the potassium salt by treatment with acid, for example
citric acid.              A compound of Formula 2 where 1.. is a leaving
group selected from NRtb and 20 OR' may be prepared by reacting a compound
of Pori:auto 3 wherein 0 ,R) is hydrogen or OR'; R2 is C1120R4, CN,
CO2Ftsor CONn7; 25R3 is C. alkY1 grouP; 1R4 is a -CDR?' group wherein P2 is
a secondary C3.0lIcyl or C.4.4ertiary alkyl group; R5 is a C.91.94alkyl, a
carbocyclyl" a carbocyclyiC;Aalkyl, a hetcrocychilor hoterocyciy1C1_4ailcyl
group which is optionally substituted by one or more subs:Matra  groups
selected from halo, cyan, ratro, hyciroxy, act, C1salkyi. C1.6alkoxy, h h
aloe alkoxy, hydroxyCi.6aikyi, hydroxyl:: .6aikoxy, 6atkoxy, amino,
C1.6atkylarnino, bis((kvLamino. aminoC1rakyl, (CL.6alkyDa rfl [IOC t.
cyanoCI..5alkyl, C i_sal kvkul Cony', Ct. 6alky Is unnyiamine.,
C1_4alkylsiilfortyt(Ct.6arayt:antino, sul toy], C1.6alkyls Li lfamoyl,
CCi4:11.1<anoyi(C3 4atkyl)artlino, carbamoyl, 6alkylcarbamoyl and
bis(C.1_6alkyDearbamoylt          is hydrogen or C alkyl group which is
optionally substituted by one or more substituent groups selected from
halo" cyano, nitro, hydroxy, oxo, Ct_salkyl, C1.6atkoxy, 0haloCt.6alkyl,
haloCI.6alkoxy, hycIroxyCLSallcyl, hydroxyC;_olkoxy, C;akoxyCaikvi
C15alkoxyC 3 .6alkoxy, amino, C,4atkylamino, his(C t _sal kyl)arnino,
aminoC.aikyl, (C1 6alkyl:tatnt noClkyOkurdnoC6alkvl, c,yarioCi _Gal loft ,
Cl.(4Licytsuifoy.yi, c, 6alk.ylsolibnylarnino,
C1_6alkyistitfonyi(Ci,6alkyl)amino, suifarnoyl, Ct_6alkytsulfamoy, bis(C;
.5alkyOsulfamoyl,.6alkatioylam in 0, C i_Kalkanoyl(C1.6alkylliamino,
c,arbamoyl, Cr 15xalkylcarbamoyi ;Ind his(C t_Galkyl)carbamoylt and
R7 is C; .4 alkyl group Whi Ch is optionally subsinuted by one or more
substtittie, groups selected from halo, cyano, nitro, hydroxy,
oxo,Ct_salkoxy, h&c/Q..601(0r/, hydroxyCt4alkyi, hydroxyt 6a1k0 Ky, Cye ;C
1..6aticoxyCl_ 6alkoxy, amino, Ci.6alkyhtmirto, bis(C1..6alkyDamirto,
aminoC1_6aikyl, (21_6al kyRaininot.: 206a1kyl, is(CminoCcyanoC, Ci
.4alkyltailfortyl, C I _ 6a; icytsulthoylaraillo,
C:t.oatkytstitfonyl(Ct..6alkyl)amino, anifamoyi., C 1..6a tkylsulfamoyl"
bis(t_olkyl)sulfamoyl, C;..6alkanoylarnino, C1xalkanoyi(C1.5alkyLtamin.o,
carbamoy 6alkylearbatnoyl and his(Ci_tialkyl)carbainoyl, with
aminomethyiene derivative or an orthoforatate derivative. In one embodiment
the aminomethytene derivative is substituted alkoxy his(amino)mcthane such
as Firedereck's reagent (t-butoxy bis(dimettylatnino)methanc). In another
embodiment the atr,inoinethylene derivative is a substituted formamide 



acetal. for example a dimethyl forinamide dialkyl acetal such as dimethyl
Run/amide dimethyl acetal. 30The reaction ofa compound of Formula 3 with an
ammomethylene derivative may  WO 200/153597PCTI6B20419/050695
niethylpyrol33clone or dirnethylthrthath 'AV CI m mixtures of a polar
non-polar solvents such as a!,.. atie solvents such as toluene. In one
cmbodimem the ortholbrmate is trimethylorthorormate.       A compound of
Formula 2 where L is a leaving group selected from S.Rd and nalogen may be
prepared front the corresponding phenyl acetylenic ketone lw for example
hydrohabgenation, or by reaction withy thiols, (see Yakabiko Nishio et. el,
J.C.S Perkin I, 1981, 934-938; Jose Juan Conde et. AL, Tetrahedron Letters
2000 00 4709-471 Shengming Ma. et al., J.Orgfhern. 1992 (573 709-713)
Compounds of Formula 3 may be prepared by literature methods.
According to a Further aspect of the present invention there is provicLoci
a recess of Ike preparation of a. compound of Formula 'N11 N N 0 1-1
comprising acting a compound of Fortnt3la $ 0  wherem RI is hydrogen or
OR3; 0420R4, CN, CO2R5 or CO3 11- al Y1 group; 20COW group wherein RR is a
secondary Catiyl giom       P.- is a C'hyaikyl, a earboeyelyl, a
carboeyelyle1.4alkyl, a beterocyciy: or beterocyclyIC1.4alkyl group which
is optionally substituted by one or more substiluera groups selected from
halo, cvano, nitro, hydroxv, oxo, C36alkyt. Ci 6al koxy, lialoCi 6n  14
haloC44ativoxy hydroxyC1.aJkyi, hy, droxyC ; .6alkox y C1 altroxyC 4.6alky
I, C .calko ye 4 amt no, C .r.akylarn ;SIC?, NSW; _;aiky );:itninO,
Tali-Erne -6a ikYl, (.0 -4Sdkyl)antittoC 6athyL b_6alkyllarn I noCCyartoe
.s& kyt,rialkylsullonyl C , 6liii<511suniffC1 alkY LS. lionYVC
L6alicyl)ainino, su tfainittyl, CLSalkylsuifamoyl. 5bislCirialkyDsulfamoyl,
Cialkanoytaminct, Cir,alicanoyi(C1,6alleyi.)amino, carbamoyi, C3_
,saikylcarbamoyl and bis((4,6alky1)earbarnoyt:        ce is hydrogen or (24
4 ?act group Which is optionally substituted by one or more subktituent
groups selected from halo, eyano, nitro, hydroxy, oxo, C alkyl, t.-;:;
_calkoxy" haloC1 _;tal kyl, hatoC4,6al koxy, hydroxyC _01 ky hydroxyC 4ta
koxv, C3 rail koxyC IdC.; ralkoxyC4salkoxy, ammo, C46atkylarnino,
bis(C46alky)arnino, aminoC46alkyl, (C 6a lkyl )aminoC _salty!, bts(C;
_6aAyllatninoCt cyanoC C _6alkyl sul Cony'. C oalk yl s ufforiviarnino,
Cuoalky is id tbnyl(Ct _01 kyl )a.rnino, SU:fa:1100, c,xathyisulfa.moyi"
bis(C4.6alkyl)stillamoyl, Cir,alkatioylamino, C4Gaticannyl(C:6alkyl)amino,
earbamoyl, C 6alkykarbamoyl and bis(C _64illtypcarbantoyl; and        RisC1
.4 alkyl group which is optional by substituted by one or more vubstindent
groups selected from halo, cyan, nitro, hydroxy, oxo" C4,6alkyl,
Cl.c.itikoxy, ha loC?Hittikyl, haloC4 4thilitoxy, hydroxy-C1salkyl,
hydroxyC _6al koxy, C _6allvox y(7 ; 62 kyi, C1 6alkoxyC1- 6atkoxy, aimno.
Cl..6alicylamino, 1yis(C40thyOarnino, aminoC .4,alkyl, (Ci .6alkyl)aminoC4
6ti ikyl, b ts( C 45alltyi)arninoCcyanoCtC 1 aik\d.saiionyl, C4. 205al
kylsul fortyl mine, Curathykutfonyl(C ;..oalkypainitto, suliramoyl, C
riathy ist3 



bitt(C .6alkyltsulthrooyl, Ci.c,n tkianiayl Mine, (Laaikaraiyi(CDam i no,
earbamoy I, C4.. 6a ky Icarbamoyt and bis(C I .5tti kyi)carbamoyl, with an
amino methylene derivative to give a compound of FOrtall9a1 2 0 25wherein
is hydrogen or OW; R2 is GLOW% UN. CO2R5 or COM:e'R7: R C1.4 alkyl mow;  WO
2009/153597per/cimoi 15 R1 is a --COR8 group wherein Rs is a secondary
Cjalkyi or C.4ertiary alkyl group;        12) is a Ci.olkyl, a carbocvelyl,
a carbottycly1C1.1alkyl, a hercrocyclyi or heterocycly1CL,Ialkyl group
which is optionally subsPtuted by one or more substituent groups selected
from halo, cyan, nitro, 'yd OX oxo, C1.6alkyl, Ci ..6al1 oxy, ha IOC I .6a1
kroc ye hvctroxyL1aikyL hydroxyCt .6alkoxy, Cl .6alkox y C 6a ikyl, C
_6alkoxyCi 6alkoxy, amino; Cl.r;alkyiarnino, bis(c 1.6a1kyl)amino;
aminoC:.salkyl, (CI rialkYpamiltoCi- bis(C.1.6alkyDaminoCI.6alkyl,
cyanoC:.6alkyl,_nalkyisul fonyl, ralkylsultbnylaminci;
sulfonyl(C:.6alkyl)amhao, sulfamoyl, C .6alkylsulfai yl,
0bisrCi.6alkylyiulfarrioyl, C;.6alkanoylarnino;carbamovl, C:.
6alkylearbamoyi and bis(C(.6alkyOcarbarnoy1; R6 is hydrogen or Ct.,' alkyl
group which is optionally substituted by one or more substinient groups
selected from halo, cyarto, nitro, hydroxy, mro, CI.6alkyl, C1.6alkoxy,
itakCi.6alkoxy, hydroxyCi..6alkyl, hydroxyCi.6alkoxy" C!,,alltoxyC;
ifCi...6alkoxyCl.6alkoxy, amino, Calkylamino,Le:alkyl-pmarninoCtalkyl,
6allyitaminoCt.6alky1, bis(CI.6alkyl)aminoCt.6alkyl,
eyanoC..6allrytsuirdnyl, C 6akyi.suftnryIamino, Ci.6alkylstil Cony I (C
.6alky tam: no, anifamoyl, Cialkylstillatnoyl; his(Ci.talkyl)sulfamoyl,
C71.6a1kanoyittiriino, C1.6atkanoyl(C1.6alkyl)amino, carbamityl,
6alkylcarbamoyl and bis(Ci_salkyl)carbamoyl; and 20R7 is CI .1 alkyl group
which Is opliona1ly substituted by one or more substhuent groups selected
from halo, cyano, nitro, hydroxy, oxo, Cr6allryl, Ci_ordkoxy,
ha1oCi.6alkoxy, hydroxyCi4alkyt, hydroxyCi.6alkoxy, C1.6alkoxyC a Lk yl ,
Ci.calkoxyCi. 6alkoxy, amino, C;..-,alkylamino, bits(Cl_salkyl)arnino,
amittoCi.6alkyl, (C!.6'atnirtot 6alkyl, bia(CE.6alkyl)arainoCialkyl,
cyanoCi.6alky1, C3.6a11 ylsu ifonyl, C 6alkylsulfonylaminm u4aikvlsuiionyh
C. 1,a1kyt)a.nuno,C16alkyiSttififiley[, litia(CE.6alkyl)sult'amoyi,
C.1.5alkanoylamino, C ,ialkanovIrCalicyparnitto, carbantoyl, C," aittamoyi
and his(C!_alky-ficafbamovl; and L is a Leaving group,  16       According
to a further aspect of the present invention there is provided a process of
the preparation of a compound of Formula 1 0 



composing 5 i) reacting a compound of Formula 3 0  wherein RI is hydrogen
or OR3; R2 is CI-120R4, CN, CO2R5 or CONR6R7; 10R3 is C14 alkyl group; R4
is a -COW group wherein R6 is a secondary Ci_olkyl or terti. group;
C4..6alkyl   R5 is CIA alkyl group;            R6 is hydrogen or C1.4 alkyl
gaup; and 15R7 is C E4 alkyl group with au amino methylene derivative to
give a co 0 1747'- wherein RI is hydrogen or OR3; 20R2 is CH2OR4, CN, CO2R5
or CON'int 7; R3 is C14 alkyl group;  WO 2t09/153597pettin009/45069.5 1.2'
15 a -COW group wherein Rs is a secondary C alkyl or tertiary CX \ groin);
ft is Ci _4 alkyl group; R6 is hydrogen or C L4 alkyl group; R is CL4 alkyl
group; and IC, Rh are each independently hydrogen or a group selected from
Ct.6alky1, carbocyclyi, a carbocycly1C1_salkyl, a beterocyclyl and
heterocyciy1C1.6alkyl group which group is optionally substituted by one or
more substiment groups selected from halo, cyan, nitro, hydroxy, oxo.
Cijaikyl, Ci_olkoxy, haloC1_6alkyl, haloC1.6alkoxy, 10hydroxyC; 6alkyl,
hydroxyCL.(:nikoxy, Cl_talkoxyCt_6alkyl, Ci.calkoxyCi_Galkoxy, amino,
C156alkylamino, bis(C: alkyDamino, am inoCL6 a [kyi, (C1_6alkyparninoC1_ 6
aiS(C _ 



6atIcyl)aminoC1,6alkyl, cyanoCsalkyl, C!_6alkylsulionyl,
Ci.oalkylsulfonylainino, C eialkylsullony1(C1_6atkyl)amino,
sulfamoy1,bis(Ciaalkyl)sulfatnoyi, Ci, 6alicanoy1ainino, Cl_oikanoyl(c
;_ealkyl)amirio, carhamoyl, Ci_stiikylcarbamoyl and bis(Ci_
156alkyl)carbamoyl, or It and Rh together with the nitrogen atom to which
they are attached form a 4- to 10- membered heterocyclic ring wherein I, 2
or 3 ring carbon atoms is optionally replaced with N. 0 or S and which ring
is optionally substituted by one or more aubstinient groups selected from
halo, cyano, nitro, hydroxy, oxo,C,aalkoxy, haloCt_6alkyl, 20haloCkoalkoxy,
hydroxyC 1_6 a lkyl, hydroxyC1_6alkoxy, oalkoxy, amino, C .6alkylarnino,
his(Ci _f; alky Darnino; affl OC(C1_6atisyDaminoC,_       his(C1_6alkyi
)atninoColkyl, eyanoC1_6alkyl, C; .6 al kylsulthnyi, C1_
6alkylsutfonylatnino, C!_6alkylaulfonyi(CL.6a1kyltargino, su lfamoyl,
Ct_aal_kylaulfamoyi, bis(C;.6alkyl)suifamoyh C [_6alkanoylarnitio,
C16a1.kanoyl(Ci _6a lkyparnino, carbamoyl, Ci 256alkylearbamoyi and
bis(C_Gallsyl)carbamoyl, and it) reacting a compound of Formula 2a with
6-aminouracil to give a compound ot Formula       Compounds of Formula 2a
may be reacted with certain halogenating agents or enolate trapping
reagents to give a compound of Formula 2b  18  wherein Z is halogen or
0S02R9, where R9 is periluoroClialkyl, and K is a counterion, such as PF6-.
Examples of halogenating agents include phosphomsoxychloride.    Examples
of enolate trapping agents include trifluommethancsulphonyl chloride. Thus,
according to a further aspect of the present invention there is provided a
process of the preparation of a compound of Formula 1 9  10 comprising 1)
reacting a compound of Formula 3  wherein 15RI is hydrogen or Ole; R2 is
C1-120R4, CN, CO2R5 or CONR6R2; R3 is C14 alkyl group; IC' is a -COW group
wherein R5 is a seconda group; 20R5 is Gt4 alkyl group; R6 is hydrogen or
C1.4 alkyl group; and ,3_6a1kyl or tertiary C4_1alky1  



WO 2009/153597PCTIGH20091059695 19 H. is Cuj aikvigroup with an amino
methylene derivative to give a compound of Formula 2a wherein H is nydmgen
or OP. ; RP is CH2OR', ON, CO2R5 orNR6R.7, R3 is Cul alkyl group; is a
--COO group wherein Rs is a secondary C34alkyi or tertiary Caikyl group;
10R.' is C1_4 alkyl grotip R' is hydrogen or CI A ' y] group; 1R7 is C3
alkyl group; and       W, Rh are each independently hydrogen or a poop
:sdeekd from C earbocyclyi, a carbocyclykT a!kvL.a heterogyelyi and
heterocyely1C; .011: 15group is optionally substituted by one or more
substiment groups selected from halo, cyano, nitro, hydroxy, oxo,
C1.6alkyl, C34-alkoxy, hatoC1.6alkyl" haioCi6alkoxy, hydrmsyCi..6alky1,
hydroxyC I .5allroxy, C EralkoxyCutalkyl" C L6alkoxyCjxaikoxy, am:no. C;
_salkylamino, bis(Ci_oalkyl)amino, aininoC!4,aficyl,;_oalkyparnnoC; _6 alky
biS(C 62WV-DarninOC3.6alkyl, cyanoC:_eialkyl, C1 _6 alkyistilfonyl,
206alkyhaillimyl(C1..6alkyDamino, sulfamoyi, C;r;a1kyisulfamoyl,
bis(CualkyOstalfamoyl, Cr.    canoylarniCi_6alkanoyi(C14alkyliamino,
carbamoyl, (1)..6alkylcarhamoyl and his(Ci. 6alkyOcarbarnoyl, or Ra 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, 0 or S and which ringis optionally substituted
by one or more substituent groups selected from halo, Cyan:), nitro,
hydroxy, oxo. CaikyL Cu.salkoxy, haloCi _A:133 koyy, hydroxyCl.6alkyl,
hydroxyCi.6alkoxy, Cu6alkoxyC1.6alkyl, 01.6alkoxyCl. 6alkoxy., amino, C;
.5alkylaih ;no; bis(Ci.6aikyl)amino, aminoCt 6alkyl., 6a1 kyi
bilK1-6iiikyOarninoC aEky 1. eyanoC,..6alkyl, Cuolkylsulfonyl,  WO
20091153597C1/GB 2009/05049S 20 6alkylsuifortylarnino,
(21.5alkysulfonyl(Cfr.,6 lkyl ammo, sulfarnoyi, C1fr6frilkyltramoyl.,
bis(Cfr_6alky ulfamoyi, C icanoyiamin 0 , C [,;alkaliey paininofr c
arhainoy I , ,fra ky c a rbamoy and b s(C, frfr 6 alkyl )e arb am oyl ,
ii)reacting a compound of Formula 2a with a halogenating ent or etiolate
trapping S agent to give a compound of Formula 2h 7: R N fr. 



R    wherein s halogen or 0S02R9, where R9 is perfluoroCi4a1kv], and A- is
a counterion, such as PF6' 10and reacting a compound or horroulaith
6aminouracii to give a compound of Formula Compounds of FormuLa I may find
use in the preparation of mTOR kinase     inhibitors, for example the nifOR
kinase inhibitors described in W02007/060404 and 5W02008/023161 .
Thus, according to a further aspect of the present invention there is
provided process for the preparation of a mTOR kinase inhibitor of Formula
5 -N  compri smg preparing a compound of Formula I by 0110 OttflOtC of the
processes described bereinbefore,  WO 2609/153597 GOreacting the compound.
ofForrnula I with a halogenating agent to give a compound of Formula 4
wherein (iii) reacting the compound of Formula 4 with methyhnotphoth (iv)
and optionally r,s"rnoving protecting groups to give an mTOR kinaso
inbibilor of Formul EF D.    in a further aspect of the present invention
there is provided a. process for the preparation of a MFOR. kinase
inhibitor of Forimita 5 10   comprising (i)prepannu a compound of Formats 1
by one or more of the processes described hereinbefore, reacting the
compound ofFonnula 1 with a halogenating agent to give a compound of
Formula 4   



WO 2009/53597Pcric B20091050695 22 wherein X is a halogen, (iii)reacting
the compound of Formula 4 with metitylmorpholiEIC, civ)optionally removing
protecting groups to give an rnTOR kinase inhibitor of Formula 5, (v)and
optionally isolating the compound of formula 5 as a salt.       It will be
appreciated that certain of the various ring substituents in the compounds
of the present invention may be introduced by standard aromatic
substitution reactions or generated by conventional functional group
modifications either prior to or immediately following the processes
mentioned above, and as such are included in the process aspect of 10the
invention. For example compounds of Formula 5 may be converted into timber
compounds of Formula 5 by standard aromatic substitution reactions or by
conventional functional gimm modifications. Such reactions and
modifications include, for example, introduction of a sultstiment by means
of an aromatic substitution reaction, reduction of substituents,
alk.ylation of substituents, hydrolysis of esters, esterification,
amidatiort and 15oxidation of substintents. The reagents and reaction
conditions for such procedures are well known in the chemical art.
Particular examples of aromatic substitution reactions include the
introduction of a nitro group using concentrated nitric acid, the
introduction of an acyl group using, for example, an acyl halide and Lewis
acid (such as aluminium trichloride) under Friedel Crafts conditions: the
introduction of an alkyl group using an 20alkyl halide and Lewis acid (such
as aluminium trichloride) under Friedel Crafts conditions; and the
introduction of a halogen group. Particular examples of modifications
include the reduction of a nitro group to an amino group by for example,
catalytic hydrogenation with a nickel catalyst or treatment with iron in
the presence of hydrochloric acid with heating; oxidation of alkylthio to
alkylsulfinyt or alkylsolfonyl; hydrolysis 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, lithium aluminium hydride or
Misobutylahiminium hydride: and reduction of a nitrile to give an alcohol
by for example first carrying out reduction of the nitrile io an imine
using metal hydrides, such as diisobutylaiuminium hydride, followed by
hydrolysis of the imine to give an aldehyde and 30reduction of the aldehyde
using metal hydrides, such as sodium borohydride.       It will also he
appreciated that in some of the reactions mentioned herein may be
necessary/desirable to protect any sensitive groups in the compounds. The
instances where  WO 209/15351,7PCT1G132069/050695 23 protection is
necessary or desirable and suitable methods for protection are known to
those skilled in the art. Conventional protecting groups may be used in
accordance with standard practice (for illustration sec T.W. Green,
Protective Groups in Organic Synthesis, John Wiley and Sons, 1991). Thus,
if reactants include groups such as amino, carboxy or hydroxy it may be
desirable to protect the group in some of the reactions mentioned herein.
A suitable protecting group for an amino or alkylamino group is, for
example, an acyl group, for example an alkanoyi group such as acetyl, an
allcoxycarbonyl group, for example a metlioxycarbonyl, ethoxycarbonyl or
tert-butoxycarbonyl group, an arylmellioxycarbonyi group, fbr example
henzyloxycarbonyl, or an aroyl group, for 10example benzoyl. The
&protection conditions for the above protecting groups necessarily vary
with the choice of protecting group. Thus, for example, an acyl group such
as an alkanoyl or alkoxycarbonyl group or an aroyl group may be removed fbr
example, by hydrolysis with a suitable base such as an alkali metal
hydroxide, thr example lithium or sodium hydroxide. Alternatively an acyl
group such as a tert-butoxycarbonyi group may be 15removed, for example, by
treatment with a suitable acid as hydrochloric, sulfuric or phosphoric acid
or trifluoroacetic acid and an arylmethoxycarhonyl group such as a
benzyloxycarbonyi group may be removed, for example, by hydrogenation over
a catalyst such as palladium-on-carbon, or by treatment with a Lewis acid
for example boron tris(trifluoroacetate). A suitable alternative protecting
group for a primary amino group is, 20for example, a ptithaloyl group which
may be removed by treatment with an alkylamine, for example
dimethylarninopropylamine, or with hydrazine.         A suitable protecting
group for a hydroxy group is, for example, an acyl group, for example an
alkanoy1 group such as pivaloyl. The deprotcction conditions for the above
protecting groups will necessarily vary with the choice of protecting
group. Thus, for 25example, an aeyl group such as an alkanoyl or an amyl
group may be removed, fbr 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 pal lad i
urn-on-carbon , 



30A suitable protecting group lix 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 far example a tert-bu tyt group which  WO 2009/153597PCTIGR2009/050695
24 may be removed, for example, by treatment with an acid, thr example an
organic acid such as trifitioroacetic acid, or for example a benzyl grump
which may be removed, for example, by hydrogenation over a catalyst such as
palladium-on-carbon.       The protecting groups may be removed at any
convenient stage at ti1C synthests using conventional techniques well known
in the chemical an. In a further embodiment, the compound of Formula 5 may
be isolated as a salt       Salts fOr use in pharmaceutical compositions
will be pharmaceutically acceptable salts, hut other salts may be -useful
in the production of the compound of Formula 5 and their pharmaceutically
acceptable salts, Pharmaceutically acceptable salts of the invention 10may,
for example, include acid addition salts of compound of Formula 5, as
herein defined, wherein the compound of Formula 5 is sufficiently basic to
fbrin such salts, and base salts of compound of Formula 5, as herein
defined, wherein the compound of Formula 5 is sufficiently acidic to fOrit
such sails,       in One embodiment the compound of Formula o i.s isolated
as a phosphate, sulphate, hydrogcnsulphate, madam, citrate, tartrate or
Fundarate salt. In one embodiment the compound of Formula 51s isolated
asitt ate, 1)- tartrate or finnarate salt.       In another embodiment the
compound of Formula 5 is "Notated as a fittnarate salt. Many of the
intermediates defined herein are novel and these are provided as a
20Farther feature of the invention, In :his specification the generic term
"Cp_gaLincludes both straw,ht-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-propyi and isopropyl) and
references to individual branched-chain alkyl groups such as "tert-butyl
are specific for Lithe branched chain version only. The term "secondary
Cp_o" indicates branched-chain alkyl groups,the branching is at the alpha
carbon atom, for example "secondary C3-4alkyl" The prefixCp,"alkyl and
other terms (where p and q are integers) inindicates    the range of carbon
atoms that are present in the group, for example C;_aalkyi includes
30C,a[kyl (methyl), C2alkyl (ethyl), Ccialkyl (propyi as n-propyl and
isopropyl) and Ctalkyl (n-butyl, sec-butyl, isoinityl and tert-butyl). The
term C>aikoxv comprisesgroups  'WO 200/1S3597PCTIGB2009/050695 The term
Cft.4alkanoyi comprises --C(Qialkyi groups. The term halo includes fluor,
chloro, b:03110 and iodo.       "Carbocyclyr is a saturated, unsaturated or
partially saturated monoeyelic, bicyclic or tricyclic ring system
containing from 3 to 14 ring atoms, wherein a ring CH:2 group may 5be
replaced with a C-0 group. "Catbocyclyi" includes "aryl", "Cmcycloalkyl"
and "Cp_ gcyclordkenyl", "aryl" is an aromatic monocycle, bicyclic or
tricyclic carbcyclyl. ring, system.       "Cp.."cycloalkcm.y1" is an
unsaturated or partially saturated E10:10CyClic, bicyclic or tricyclic
carbocyclyi ring system Ceiltailliiik; at least. C-C. bond and wherein a
ring CIL group may be replaced with a C-0 group. 



"Cp.,icycloai kyr is a saturated rfieft0CyCliC, bicyclic or tricyclic
carbocyclyl ring system and wherein a ring CH group may be replaced with a
C-0 group,       "Ileterocyclyl" is a saturated, unsaturated or partially
saturated monocyclic, bicyclic:: or tricyclic ring system containing horn $
to 14 ring atoms of which , 2., 3 or 4 15ring atoms are chosen from
nitrogen, sulfur or oxygen, which ring may be carbon or nitrogen linked and
wherein a. ring nitrogen or sulflir atom may be oxidised and wherein a ring
CH2 group may be replaced with a C-0 group, "Heterocycl yr includes
"lieteroary1"; "cycloheteroalkyl" and "cycloheteroalkenyr, "Heteroaryl" is
an aromatic monocyclic, bicyclic or tricyclic: hetcrocyclyl, 20particularly
having 5 to 10 ring atoms, of which I, 2., 3 or 4 ring atoms arc chosen
from DittOgeO. Sultht or oxygen where a ring nitrogen or sulfur may be
oxidised.       "Cyclolleteroalkeyyr is an unsaturated or partially
saturated monocyclic, bicyclic or tricyclic hetcrocyciyi ring system,
particularly having 5 to 10 ring atoms, of which 1, 2, 3 or 4 ring atoms
are chosen from ninogem sulfur or oxygen, which ring may be carbon or
25nitrogen linked and wherein a. ring nitrogen or sulfur atom may he
oxidised and wherein a ring CH7 group may be replaced with a C-0 group.
"Cyclohetemalkyl" is a saturated monocyelic, 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 30a ring nitrogen or
sulfur atom may be oxidised and wherein a ring CH.2 group may be replaced
with a C-0 group.  This specification may make use of composite terms to
describe groups conprtsti more than one functionality, Unless otherwise
described herein, such terms are to be interpreted as is understood in the
art. For example earbocyclyiclkyl comprises  alkyl. substituted by
earboeyetyl, heterocycMCaikyi comprises (21alkYl substituted by
heterocyclyi and his(Clic,ialkyDamino comprises amino substituted by 2 C
alkyL groups which may be the same or different, -thioE,.a1icyl is a
(2,-,..galkyl group thatanbstitutd by I or more halo suhsttuents    and
parliculatly I, 2 or 3 halo substituents, Similarly, other generic terms
containing halo such as haioe8..,,a1koxy may contain I. or more halo
substituents and particularly 1, 2 or 3 10halo substinients. .-lydroxye,
441 SS a Cfrqc..group that is substituted by 1 or more hydroxyl
substituents and particularly by 1, 2 or 3 hydroxy substiMents. Similarly
other generic terms containing hydroxy such as hydroxyc.catkoxy may contain
1 or more and particularly 1, 2 or 3 hydroxy subs:intents.
Cp...4alkoxyCyclalkyl is a C",,alkyl group that is substituted by or more
Clmkalkoxy substttuems and particularly 1, 2 or 3 Co_gallKoicy
subs:it:lents. Simiiariy other generic: terms containing Cp...ialicoxy such
as ealkoxyCiygalkoKy may contain I or more CP- substiruents and
particularly 1, 2 or 3 CIalkoxy substituents. Where optional substituents
are chosen from "I or 2", from2, or 3l' or from " 202, 3 or 4" groups or
substituents it is to be understood that this definition includes all
substituents being chosen from one oldie specified groups i.e. all
substitherds being the same or the substithents 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 witn the aid of computer
25software (A.C.D/Name version 9.0):        Suitable Nalues for any R group
or any pari. or substiMent For such groups include; for Cmethyl, ethyl,
propyl, butyl, 2-methyipropyl and tert-botyl; for c:kyCI4aikyl, perttyl,
2,2-diniethylpropyl, 3-methylbutyl and hexyl; 30for C.-3..ocyclcyclopropyi,
eyelebutyl., eyelopentyt and fcir C34-lkyltcYclopropy;inethyl,
cyclopropylethyl, eyclobutylmethyl, cyclopentylmethyl and cyckthexylmethyl;



27 for aryl;phenyl and naphthyl; for atyle1,4alkyl:behzyl, pi/methyl,
naphthy imethyl and Ha thyl iy1; for earbocv!varvi, cyclobexenyt and
C3..6cycloalkyl; for halo,fluor, ehloro, bromo and Milo; 5for
halogen:fluorine, chlorine, bromine and iodine; for CiAalkoxy:methoxy,
ethoxy, propoxy and isopropoxy; for Ci_Galkoxy:CL4alkoxy, pentyloxy,
1-ethylpropoxy andy.oxy; for Ci_salkanoyl:acetyl; propanoyl and
2-methylpropanoyi; for heteroaryl:pyridyl, imithzoiyl, quinolinyl,
cinnolyl, pyrimidinyl, thienyl, pyrrolyl, pyrazolyl, ihiazolyl, thiazolyl,
triazolyl, oxazolyi, isoxazolyt, furanyl, pyridazinyl" pyrazinyl,
henzofuranyi; dibenzol-Thdranyl and benzothionyl; for
heteroaryICpyrrobylmeihyl,imidazolylmethyi, inticiazotylethyl,
pyrazolylmethyl, pyrazolylethyl, 15furanyltnethyl, furanylethyl,
thienylmethyl, thienylethyl, pyridylmethyl, pyridviethyl, pyrazinyimethyl,
pyrazinylethy pyrimidinylmethyr, pyrimidinylethyl, pyrimilinylpropyl,
pyrimidinylburyl, imidazolylpropyl, imidazolylbutyl; quinohnylpropvh
134-triazo1ylpropyl d 20oxazolyimethyl; for neTerocyclyl:heteroaryl,
pyrrolidinyl" isoquinolinyl, spinosa) my!, benzothiazolyl, henzoxazolyl,
piperidinvl, piperazinyi, azelidinyb morpholinyl, tetra.hydroisoquinolinyl,
tcirailydrorminolinyi, indolinyl, dihydro-2H-pyranyl and
25tctraby'drofuranyl. It should be noied that examples given for terms used
in the description are not limit Particular values of Rt, 52, 53, 54,K5,
fl6, 57, re, Ra, Rb,Rd, L and X are as    follows. Such values may be used
where appropriate, in connect with any aspect of the 30invention, or part
thereof, and with any of the definitions, claims or embodiments defined
herein.  in one aspect of e invention R is hydrosen or methyl. R2   in one
aspect or lc invention R is 71-120C0C(CF1:03, CN, CO2013 or 2NliCbti R3 In
one aspect of the 1I3VC1111:S 0101,y R4 



In one aspect of the invenbo-COR wherein R5 is C4. tertia In one aspect of
the invention WIis -C C(CH3)3. R5 In one aspect of the invention .lks-1,
phenyl or benzy group In one aspect of the invention_ R.3 is methyl. In one
aspect of the invention R" is hydrogen or CI In one aspect of the invention
R is hydrogen or methyl. In one aspect of the invention R{' is hydrogen it
lit oneet of the in entC1_4alkyl,  in one aspect of the in R8 in one aspect
in one aspect R9 In one aspect of or  . enti n R. ts methyl.  in one aspect
of the invention R is hydrogen or Cahc. E. in another aspect of the
invention R.' is hydrogen or methyh in another aspect of the invention R.'
is methyl. 124 In one aspect of the invention R is hydrogen or C1_4allityl.
another aspect of the invention Rh is hydrogen or methyl. In another aspeci
of the invention Rb is methyl.  29 In one aspect of the invention Re is
sckteted from Rd In one aspect of the invention Rd is sdeeted from W and W
in one aspect of the invention oniy one of Ra and Rh is hydrogen. In
another aspect of the invention Ra is hydrogen and Rh is C. in another
aspect of the invention Ra is hydrogen and Rh is methyl. in another aspect
of the invention R.' and R.b is C1.4alkyl. I0In another aspect of the
invention Wand Rb is methyl. 



In another aspect of the invention Ka and Rh together with the atoms to
winch they are attached form a ring.            in one aspect of the
invention L is NR'Rb 15In one aspect of the invention L is NNI.e2. X In one
aspect of the invention X is cHorine or bromine. In another aspect of the
invention X is chlorine. 20in one aspect of the invention Z is chlorine or
-0S02C173. in another aspect of the invention Z is chlorine, in another
aspect of the invention Z is 0S02GEt.       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  WO 2009/153597PCT1O
B2009/050645 30 , or salt thereof, comprising (i)preparing compound of
Formuli a wherein 5is 00:13; R is CH2OCOC(CE13)3or CO2013; by one or more
of the processes described hereinbefore, 1.ii)reacting the compound of
Formula 1 with a halogenating agent to give a compound of Formula 4 1U
wherein Xis a halogen, (40reacting the compound of Forint& 4 with
methylmorpholine, and either                  when R2 is CE120C0C(C1-13)3
hydrolysing this ester protecting group to give a 15mTOR kink:se inhibitor
of Formula 5a or when R2 is CO2C.FL 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, 20in one einhodirnent the processes
described herein may be used to prepareimarate salt of
(5-12,44)is[(3S)-3-methylmomholin-4-yillpyrido[2,3-d]pyrimidim7-y1) -2
methoxyphenyl)methanol,  



31       A particular compound of formula 5a is (5-
(2,4-bis[(3.5)-3-rnethylmorpholin-4- yljpyrido[2,3-ripyrimidin-7-yll
-2-methoxyphenyl)methanol.       The active compound or pharmaceutical
composition comprising the active compound may be administered to a subject
by any convenient route of administration, whether systemically/
peripherally or at the site of desired action, including but not limited
to, oral (e.g. by ingestion); topical (including e.g. transdermal,
intranasal, ocular, buccal, and sublingual); pulmonary (e.g. by inhalation
or insufflation therapy using, e.g. an aerosol, e.g. through mouth or
nose); rectal; vaginal; parenteral, for example, by injection, including
subcutaneous, intradermal, intramuscular, intravenous, intraarterial,
intracardiac, 10intrathecal, intraspinal, intraeapsular, subcapsular,
intraorbital, intraperitoneal, intratracheal, subcuticular, intraartieular,
subarachnoid, and intrasternal; by implant of a depot, for example,
subcutaneously or intramuscularly. While it is possible for the active
compound. to be administered alone, it is preferable to present it as a
pharmaceutical composition (e.g., fihmulation) comprising at 15least one
active compound, as defined above, together with one or more
pharmaceutically acceptable carriers, adjuvants, excipients, diluents,
fillers, buffers, stabilisers, preservatives, lubricants, or other
materials well known to those skilled in the art and optionally other
therapeutic or prophylactic agents. Formulations suitable for oral
administration (e.g., by ingestion) may be presented 20as discrete units
such as capsules, cachets or tablets, each containing a predeteimined
amount of the active compound; as a powder or granules; as a solution 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. The active ingredient may be administered in the
form of a tablet. A tablet may be 25 made by conventional means, e,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 fitc-flowing folio 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, 30microcrystalline 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 wetting  32
agents (e.g., sodium lauryl sulfate); and preservatives (e.g., methyl
p-hydroxyhetizoate, propyl p-hydroxybenzoate, sorbic acid). Moulded tablets
may be made by moulding in a suitable machine a mixture of the powdered
compound moistened with an inert liquid diluent. The tablets may optionally
be coated or scored and may be fruululated so as to provide slow or
controlled release of the active compound therein using, for example,
hydroxypropylmethyl cellulose in varying proportions to provide the desired
release profile. Tablets may optionally be provided with an enteric
coating, to provide release in parts of the gut other than. the stomach.
We have now discovered a novel formulation comprising a fumarate salt of a
10 compound of Formula 5a.        One phdrmaccutical comprises a fumarate
salt of a compound of Formula 5a with marinitol. Another pinuitdeeutical
composition comprises a thmarate salt of a compound of Formula 5a, marmite'
and dicalcitim phosphate.       Another pharmaceutical composition
comprises a fumarate salt of a compound of Formula 5a, mannitol and
dicalcium phosphate, wherein the weight ratio of inannitoLdicalcium
phosphate is from about 10:1 to about 1:1. For example, the weight ratio of
mannitol to dicalcium phosphate is from about 7.5:1 to about 3:1. in
another embodiment the weight ratio of mannitol. to dicalcium phosphate is
about 7.5:1 to about 205:1. in a thriller embodiment the weight 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
(PhFur). The composition according to the invention may use any marmitol
suitable for use in 



25 pharmaceutical compositions such as tablets. in one embodiment the
maimitol has average particle size in the range of from about 25 to about
180 ton, 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 gm. Suitably the bulk
(poured) density of the inarmitol (prior to incorporation into the
composition) is about 0.6 30to about 0.7 g/cm3 and the tapped density is
about 0.8 to about 0.9 g/cm3. For example in one, the bulk (poured) density
is about 0.66 gicrri3 and the tapped density is about 0.85  33 g/cm3. In
one embodiment the mannitol is substantially free from moisture prior to
incorporation into the composition according to the invention (for example
containing less than 5, 2 or I% by weight water). in another embodiment the
mania tol contains about 0.1 to 0.5% by weight of water prior to
incorporation into the composition, for example about 50.2%. Marmite' as
used herein may also refer to roarinitol sold under the trade name
Pcarlitol(r) (ex Roquette Freres S.A.), In one embodiment the marmitol is
Pearlitolc'' 160C.       Dicalcium phosphate refers to calcium hydrogen
phosphate, anhydrous as described in the European Pharmacopoeia (PhEur),
The composition according to the invention may use any dicalcium phosphate
suitable for use in pharmaceutical compositions such as 10tablets. Suitably
the bulk (poured) density of the dicalcium phosphate (prior to
incorporation into the composition) is about 0.6 Wcin3 to about 1 glcm3 and
the tapped density is about 1.25 g/cm3 to about 1.35 Went". For example in
one embodiment the tapped density is about 1.28 glem3, In one embodiment
the dicalcium phosphate is substantially free from moisture prior to
incorporation into the composition according to 15the invention (for
example containing less than 10, 5 or 3% by weight water). In another
embodiment the dicalcium phosphate contains about 0.3 to 2% by weight of
water prior to incorporation into the composition, thr example about 1%.
Dicalcium phosphate as used herein may also refer to dicalcium phosphate
sold under the trade name Caliphami (ex Innophos, Inc.). In one embodiment
the dicalcium phosphate is Calipharm 20One ph.annaceutkal composition
additionally contains one or more disintegarits, fri another aspect, the
pharmaceutical composition additionally contains one disintcgrant. In
another aspect, the pharmaceutical composition additionally contains
low-substituted hydroxypropyl cellulose (1.,--HPC). Any grade of 1.2-1-1PC
suitable for pharmaceutical formulation may be used, for example LH-21
(Shin Etsn Chemical Co.). 25One phamuiceutical composition additionally
contains one or more binders. Suitable binders include, for example,
lactose, starches, modified starches, sugars, um acacia, gum tragacanth,
guar gum, pectin, wax binders, methylcellulose, carboxymethylcellulose,
hydroxypropyl methylcellulose, hydroxyethyl cellulose, hydroxypropyl
cellulose, copolyvidone, gelatine, polyvinylpyrollidone (PVP or Povidone)
30and sodium alginate. Another pharmaceutical composition additionally
contains one binder selected from lactose, starches, modified starches,
sugars, gum acacia, gum traeacanth, guar gum, pectin, wax binders,
methyleellulose, carboxymethylcelltilose,  34 hydroxypropyl
methyleellulose, hydroxyethyl cellulose, hydroxypmpyl cellulose,
copolyyidone, gelatine, INA yvinylpytollidone (Povidone) and sodium
alginate. In another aspect, the pharmaceutical composition additionally
contains hydroxyrropyl cellulose. The skilled reader will understand that a
component of the tablet can act in more 5than one capacity. For example
microcrystallice cellulose could act as a binder and/or a disintegrant as
well as a filler.       One pharmaceutical composition additionally
contains one or more lubricants. Suitable lubricants include, for example,
magnesium stearatc, stearic acid, paimitic acid, calcium stearate, talc,
carnuba wax, hydrogenated vegetable oils, mineral oil, polyethylene
10glycols and sodium stearyl fumarate. In another aspect, the
pharmaceutical composition additionally contains one lubricant selected
from magnesium stearate, stearic acid, palmitic acid, calcium stearate,
talc, camuba wax, hydrogenated vegetable oils, mineral oil, polyethylene
glycols and sodium stearyl fumarate. In another aspect, the pharmaceutical
composition additionally contains magnesium stearate. 15One pharmaceutical
composition. contains from 2 to 50% by weight of a fumigate salt of a
compound of Formula 5a. For example it contains from 15 to 35% by weight of
a fitmarate salt of a compound of Formula 5a. In one the composition
contains 20 to 30% by weight of a fumarate salt of a compound of Formula
5a. In par: cular it contains 23 to 27 A by weight of a funiarate salt of a
compound of Formula 5a. Suitably the composition, such as a capsule or
tablet, contains 12.5 mg of a furnarate salt of a compound of Formula 



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
the composition, such as a capsule or tablet, contains 125 mg of a fumarate
salt of a compound of Formula 5a. Anotherphamiaceutical composition
contains from 50 to 95 '->1i by weight of filler. 25In another the
composition contains from 60 to 75% by weight of filler. in particular, it
contains 65 to 69 % by weight of filler.        In one pharmaceutical
composition, the filler is marmitol. In another aspect, the filler is
mannitol and dicalcium phosphate. In oric,the composition contains about 35
to 60 % by weight of mannitol, for example about 45 to 49% by weight. In
another,the 30composition contains about 15 to 25% by weight of dicalcium,
phosphate, for example about 18 to 22 % by weight. In particular, the
composition contains 19.0 to 21.0 % by  35 weight of diealcium phosphate.
In another the composition contains from about 45 to 49 % by weight of
marmitol and about 18 to 22 % by weight of diealcium phosphate.
Another pharmaceutical composition contains from I to 10% by weight of
disintegmnt, In particular, it contains 6.5 to 7.5 % by weight of
disintegrant.  Another pharmaceutical composition contains from 0 to 5 % by
weight of binder. icular, it contains no binder.      Typically one or more
lubricants will be present in an amount from 0.5 to 2.5 % by weight,
particularly 0.75 to 2 % by weight and especially 0.75 to 1.25 Ai by
weight. One pharamt:eutkal composition comprises:  a fumarate salt of a
compound of Formula 5a in an amount of 23.0 to 27,0% by weight;  mannitol
in an amount of 45 to 49% by weight (for example 45.5 to 48.5 % by weight);
and dicalcium phosphate in an amount of 18.0 to 22.0 % by weight. In
another aspect the invention relates to a pharmaceutical composition
comprising; Irmarate salt of a compound of Formula 5a in an amount of 23.0
to 27.0% by 'eight;  mannitol in an amount of 45 to 49 % by weight (for
example 45.5 to 48.5 % by weight); 20O dicalcium phosphate in an amount of
18.0 to 22,0% by weight;  L-hydroxypropyl cellulose in an amount of 6,5 to
7.5 % by weight; and  one or more lubricants in an amount of 0.75 to 2.0%
by weight ([or example 0,75 to 1.25 % by weight.            in another
aspect the invention relates to a pharmaceutical composition comprising:
25fumarate salt of a compound of Formula 5a in an amount of 23.0 to 27.0%
by weight;  mannitol in an amount of 45 to 49 % by weight (for example 45.5
to 48.5 % by weight); dicalcium phosphate in an amount of 18.0 to 22.0 % by
weight; 30 L-Hydroxypropyl cellulose in an amount of 6.5 to 7.5 cAti by
weight; and  36  magnesium stearate in an amount of 0.75 to 2.0% by weight
(for example 0.75 to 1.25 % by weight). Another pharmaceutical composition
comprises;  a fumarate salt of a compound of Formula 5a in an amount of
23.0 to 27.0% by weight;  mannitol in an amount of 45 to 49 % by weight
(for example 45.5 to 48.5 % by weight); 



dicalcium phosphate in an amount of 18.0 to 22.0 % by weight;
L-Ilydroxypropyl cellulose in an amount of 6.5 to 7.5 % by weight; and 10s
one or more lubricants in an amount of 0.75 to 2.0% by weight (for example
0.75 to 1.25 % by weight. Another pharmaceutical composition comprises:  a
flanarate salt of a compound of Formula 5a in an amount of 23.0 to 27.0% by
weight; is rnannitol in an amount of 45 to 49 % by weight (for example 45;5
to 48.5 % by weight);  dicalcium phosphate in an amount of 18.0 to 22.0% by
weight;  L-Hydroxypropyi cellulose in an amount of 6,5 to 7.5 % by weight;
and          inaltmesium stearale in an amount of 0.75 to 2.0 % by weight
(for example 0.75 to 201,25% by weight).    As will be realised, where
herein compositions arc described in turn:: of % by weight of components of
the composition, the sum of the % by weight of all of the components of the
composition. is 100%.         A further pharmaceutical composition, as
described herein, may be prepared by wet 25granulation. The tablets
described herein may be prepared by pustulation, 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
30carefully selected with regard to particle size distribution, density,
physical form in order to avoid seuegation during mixing and to ensure
suitable flow and compression properties.  37 Such properties may also be
conferred by granulation, which is a process by which primary particles
(powders) arc made to adhere to form larger, multipartieulate entities
called granules. Granulation noimally commences after initial dry mixing of
the powdered ingredients so that a fairly uniform distribution of
ingredients through the mix is achieved. 5Granulation methods can he
divided into two typos, wet granulation methods that utilize a liquid to
form the granules and dry methods that do not, Wet granulation involves
mixing the components to be granulated as a dry mix (for example a fumarate
salt of a compound of Formula 5a, diluent(s), disintegrant(s) and
optionally a binder). The dry mix is then massed using a granulating fluid
to form 10granules. Sufficient granulating fluid is added to the dry mix to
form granules during the granulation process, for example 10 to 50% by
weight, suitably 15 to 25% by weight, of granulating fluid 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 (hinder) 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 20granulation. 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 planetary mixers), high shear mixer granulators (such
as Vector, Fielder, Collette Gral or Diosna) and fluid bed granualtors
(such as Aeromatie or Glatt). Following wet granulation the resulting wet
mass may be passed through a coarse 25 mesh (for example a 9Enrn 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. 30in dry granulation methods, primary powder
particles are aggregated under 



pressure (or compaction). There are two main processes: a large tablet
(also known as a slug) is produced with a heavy duty tablet press or the
powder particles are compressed  38 between two rollers to produce a sheet
or 'ribbon' of material (process known as roller compaction). In both
cases, the compacted material is milled using a suitable milling technique
to produce granular material. The granules can then be compressed in a
standard tablet press to produce tablets.       Following granulation the
granules might be used in a capsule composition or compressed to form a
tablet. Suitably to form a tablet, the granules may be blended with a
lubricant and then compressed into tablets. A suitable coating may then be
applied to the tablets as described herein.            Another
pharmaceutical composition, as disclosed herein may be prepared by a. 10wet
granulation process that is suitable for oral administration.       Another
pharmaceutical composition may be obtainable by a wet granulation process
comprising a fumarate salt of a compound of Formula 5a with mannitol and
dicalcium phosphate.         The present inventors have found that they are
able to manufacture satisfactory 15batches of the preferred composition,
using either a direct compression grade or a wet granulation grade of
mannitol, by a wet granulation process. TM "Direct compression grade
mannitol", for example Parteck NI glides of marmitol supplied by Merck
Chemicals Ltd., can be produced by a spray drying process causing the
inannitol to crystallise in a needle-like microstructure while building up
a granular 20macrostructure. Suitably the average particle size of the
direct compression grade mannitol is about 150 to 350 pm, for example 200
to 300 Juni. Suitably the direct compression grade marmitol has a bulk
(poured) density (prior to incorporation into the composition) of about 0.4
to 0.5 gic.mil and the tapped density is about 0.55 gicm3 to about 0.65
gcms. Examples of direct compression grade mannhol prepared by spray drying
TMTMTM 25 include Parteck M200, Parteck M300, Pearlitol SD200 or Mannogcm
EZ. In one rm embodiment of the invention the mannitol is Parteck M200.
"Wet granulation grade 111am-titer generally has a more granular particle
shape than direct compression grade mannitol. Suitably the wet granulation
grade mannitol has  39 C supplied by Roquette Freres S.A., comprises cubic
crystals having a mean diameter of 160 microns.       Another
pharmaceutical composition may be obtainable by a wet granulation process
comprising wet granulation of a fumarate salt of a compound of Formula 5a
with 5marmitol and dicalcium phopshate wherein direct compression grade
man-1MA is used in the wet granulation process.       Another
pharmaceutical composition may be obtainable by a wet granulation process
comprising wet granulation of a fumarate salt of a compound of Formula 5a
with mannitol and diealcium phosphate wherein wet granulation grade
marmitoi is used in the 10wet granulation process.        Where the
composition comprising a finnarate salt of a compound of Formula 5a with
mannitol and dicalcium phosphate is prepared by wet granulation,
particularly wet granulation grade mannitol is used. Another pharmaceutical
composition may be obtainable by a wet granulation 15 process comprising
wet granulation of a fumarate salt of a compound of Foonula 5a, mannitol,
dicalcium phosphate, L-Hydroxypropyl cellulose, optionally a binder and a
lubricant,        Another pharmaceutical composition may he obtainable by a
wet granulation process comprising wet granulation of a fumaratc salt of a
compound of Formula 5a, 20maimitol, dicalciurn phosphate. L-hydroxypropyl
cellulose, optionally a binder and 



magicsium stem-ate.       Another pharmaceutical composition may be
obtainable by a wet granulation process comprising wet granulation of a.
finnarate salt of a compound of Formula 5a, marmitol, diealcium phosphate,
L-h?fdroxypropyl cellulose, optionally hydrititxypropyl cellulose and a
lubricant.       Another pharmaceutical composition may be 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 hydroxwropyl cellulose and magnesiuna stearate
30Another pharmaceutical composition may he obtainable by a wet granulation
process comprising wet granulation of a furnarate salt of a compound of
Formula 5a, mannitol, dicalcium phosphate, L-hydroxypropyl cellulose and
magnesium stearate.  40       Another pharmaceutical composition may be
obtainable by a wet granulation process comprising wet granulation of a
feanarate salt of a compound of Formula 5a, mannitol, dicalcium phosphate,
L-hydroxypropyl cellulose and optionally a binder.       Another
pharmaceutical tablet composition may be obtainable by a wet granulation
process comprising:        (i) wet granulation of a fumarate salt of a
compound of Formula 5a, mannittd, dicalcium phosphate, L-hydroxypropyl
cellulose and optionally a binder;        (ii) blending the resulting
granules with a lubricant; and        (iii) compressing the mixture from
step (iii) into tablets. 10in these compositions any of the mannitol,
diealcium phosphate, L-hydroxypropyl cellulose, binder and lubricants
described herein may be used. In particular, the marmite' TM is a wet
granulation grade mannitol such as Pearlitol 160 C.       One
pharmaceutical composition is in a solid dosage form, such as a tablet or
capsule. In another, the pharmaceutical composition. is in the footi of a
tablet. In a further, 15the composition is in th.e form of a tablet
desigied 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 A process for the preparation
of a pharmaceutical, composition according to the 20 invention comprises
mixing a fumarate salt of a compound of Formula 5a and the mannitol and
dicalcium phosphate and forming the mixture into a unit dosage four! such
as a tablet or capsule. in one process, foliowing mixing of a fkimarate
salt of a compound of Feaid 5a and the mannitol and. dicalcium phosphate
(and other optional ingredients as required such 25as a binder and
disintegrant as hereinbefore described) the mixture is granulated and
formed into a suitable unit dosage form. Suitable granulation methods are
as hereinbefore described. For example the mixture may be wet granulated as
described herein. When a binder is used in the composition the binder such
as hydroxypropyl cellulose may be incorporated into the mixture prior to
granulation as a dry powder. Following granulation 30the granules may be
dried and milled and, for example, compressed into a tablet. as described
herehabefore. Suitably the composition is provided with a means for
protecting  41 a fumarate salt of a compound of Formula 5a from light
degradation as described hereinafter. For example, when the composition is
in the form of a tablet, the tablet is provided with a light protective
coating as desetibed hereinafter,           A process for the preparation
of a phartnaceutical immediate release tablet 5composition according to the
invention comprises:  (i) mixing a fumaxate sail of a compound of Formula
5a and the mannitol and dicaleitim phosphate; 



(ii) granulating the mixture formed in step (i) to form granules;  (iii)
optionally milling the granules; 10(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 (1) of the process as described bereinbefore and
illustrated in the examples.        In particular the granulation step (ii)
is a wet granulation as described hereinbethre. 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 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 particular a fumarate
salt of a compound of Formula 5a is in crystalline Form A.       In another
pharmaceutical composition as hereinabove defined, a famarate salt of a
compound of Foiiiuda 5a is in a crystalline form. Another pilafmaceutical
composition as hereinabove defined comprises a flimarate salt of a compound
of Formula 5a wherein the salt is present in one or more crystalline forms.
Another pharmaceutical composition as hereinabove defined comprises a
futnarate salt of a compound of Formula 5a wherein the salt is present in
one or more crystalline forms selected from Finn A, Form B and Form C.
30Yet another pharmaceutical composition as hereitibefore defined comprises
a fumarate salt of a compound of Formula 5a substantially as crystalline
Form A.  42       Another pharmaceutical composition as hereinabove defined
comprises a furnarate salt of (5-
(2,4-bis[(35)-3-methylmorpholin-4-yfjpr'ido[2,3-r-if pyrimidirt-7-y1)-2-
methoxyphenyOmethanol wherein the salt is present in one or more
crystalline forms selected from Form A, Form B and Form C.       Yet
another pharmaceutical composition as hereirthefore defined comprises a
fumarate salt of (5- t2,4-his[(3.51-3-methylmorpholin-4-yfjpyrido[2,3-d.
pyrimidin-7-y111-2- methoxyphenyttmethanol substantially as 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 % 10Form 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
geater than 99.8 % Form A. There is provided a crystalline form of a
fumarate salt of (5- (2,4-bis[(35)-3-
methylrnorpholin-4-yl]pyrido[2,3-69pyrimidin-7-yll-2-methoxyphenyl)methanol
having an 15XRD pattern comprising peaks at 2-theta (A=1.5418A) 6.0, 9.6,
12.2, 13.0 and 17.9.       There is provided a crystalline form of a
furnarate salt. of (5- (2,4-his[(35)-3-
inethylmorpholin-4-Apyrido[2,3-djpyrimidin-7-y1}-2-methoxyphenyl)methanol
having an XRD pattern comprising peaks at 2-theta (A.=1.541 8A) 6.0, 9.6,
12.2, 13.0, 17.1, 17.6, 17.9, 18.3, 19.2, 19.4 and 21.6.       There is
provided a crystalline form of a furnarate salt of (5- {2,4-his[(3.5)-3-
methylinorpholin-4-ylThyrido[2,3-ci]pyrimidin-7-yl-2-trtetlioxypheriy1)meth
anol having an XRD pattern comprising peaks at 2-theta 0,-1,5418A) 6.0,
8.5, 9.6, 12.2, 13.0 and 17.9.       There is provided a crystalline fotin
of a furnarate salt of (5-(2,4-his[(38)-3-
methylmorpholin-4-yl]pyrido[2,34:pyrimidin-7-yl] -2-rneflioxyphenyOmethanol
having an 25XR_D pattern comprising peaks at 2-theta (2"=1.5418A) 6.0, 8.5,
9.6, 12.2, 13.0, 17.1, 17.7, 17.9, 18.3 and 19.3.       There is provided a
crystalline form of a fumarate salt of (5-{2,4-his[(38)-3-
methylmorpholtn-4-Apyrido[2,3-dipyrimidirt-7-y11-2-melhoxyphenyi)methanol
having an XRD pattern comprising peaks at 2-theta (2=1.5418A) 6.3, 9.2,
10.1, 14.4 and 18.9. 30There is provided a crystalline form of a fuinarate
salt of (5-42,4-his[(35)-3- 



methylmorpholin-4-ylipyrido[2.3-dlpyrimidin-7-y11-2-methoxyphenyOniethariol
having an  43 XRD pattern comprising peaks at 2-theta (A.-1.5418A) 6.3, 92,
10.1, 113, 14.4, 18.9, 20.3 arid 220       A person skilled in the art will
appreciate that the diffraction pattern data presented herein is not to be
construed as absolute (for further information see Jenkins, R & Snyder,
5RE_ 'introduction to X-Ray Powder Diffiractometry ;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 10herein. 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; 15relative 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 height at
which the sample sits in the diffractometer and the zero calibration of the
diffractometer, and surface planarity of the sample. As mentioned
hereinbefore, when the composition is in the form of a tablet, the 20tablet
is suitably coated with a film, ln one, the composition is in the form of a
tablet coated with a coating, suitably a film coating, comprising an iron
oxide pigment. The iron oxide pigment is suitably present at about 0.025 to
1% by weight of the tablet. in one, the iron oxide pigment is present at
about 0.06% by weight of the tablet. In a further, the iron oxid.e pigment
is present at about 0.6% by weight of the tablet, The tablet coating may be
25applied using for example a commercially available coating such as the
Opadry films supplied by Colorcon Inc,       One pharmaceutical composition
is a tablet with a coating comprising one or more colouring agents. In
another, the pharmaceutical composition is a tablet with a coating
comprising one colouring agent. in another aspect, the pharmaceutical
composition is a 30tablet with a coating comprising an h-on oxide pigment.
In another, the pharmaceutical composition is a tablet with a coating
comprising iron oxide yellow. Coatings containing  44 iron oxide pigments
are commercially available, for example Opadry II Yellow (Colorcon85F38196
or CoImola 85F32410), which may he applied to the tablet as an aqueous
solution or suspension.       One 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 coaling is 3 to 4 % by
weight of the tablet core weight. In another the weight of the coating is
from about 1 to about 2% by weight of the tablet core weight.. One
pharmaceutical composition is a tablet with a coating comprising one or
more 10film formers. In another, the pharmaceutical composition is a tablet
with a coating comprising one film former, in another, the pharmaceutical
composition is a tablet with a coating comprising a water-soluble
film-former such as a polyvinyl alcohol (defined in the Phfitar). One
pharmaceutical composition is a tablet with a coating comprising one or
more 15pacifiers. In another, the pharmaceutical composition is a tablet
with a coating comprising one pacifier. In another, the pharmaceutical
composition is a tablet with a coating comprising titanium dioxide. One
pharmaceutical composition is a tablet with a coating comprising one or
more anti-tack agents. In another, the phaimaceutical composition is a
tablet with a coating 



20comprising one anti-tack agent. in another, the pharmaceutical
composition is a tablet with a coating comprising talc.       One
pharmaceutical composition is a tablet with a coating comprising one or
more plasticisers. In another, the pharmaceutical composition is a tablet
with a coating comprising one plasticiser. In another, the pharmaceutical
composition is a tablet with a 25coating comprising a polyethylene glycol
plasticiser, for example Macrogol 3350 (defined in the PhEur). Tablet
coating may be carried out using con ventional methods well known in the
art, for example coating in a pan coater, The film coat may be applied by
spraying an aqueous suspension of the film former, opacifier, plasticiser
and colouring agents onto the 30tablet Cores.       Another pharmaceutical
composition comprises a furnarate salt of a compound of Formula 5a which is
a tablet with a coating comprising iron oxide yellow.  45 Another
pharmaceutical composition comprises a ihmarate salt of a compound of
NilHuila 5d which is a tablet with a coating comprising polyvinyl alcohol,
titanium dioxide, Maerogol 3350, iron oxide yellow and talc.       Another
tablet comprises a core comprising a a fiimarate salt of a compound of
Formula 5a with mannitol and dicalchim phosphate and a coating comprising
iron oxide yellow and talc.       Another tablet comprises a core
comprising a fumarate salt of a compound o Formula 5a with marmitol and
dicalci um phosphate and a coating comprising polyvinyl alcohol, titanium
dioxide, Maerogol 3350, iron oxide yellow and talc. 10In another, 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.       In another, the
coating contains from 5 to 25 1/0 by weight of pacifier. In one embodiment,
it contains 8.0 to 12.0 % by weight of pacifier. in a further embodiment,
it contains between 21.5 and 25.5 % by weight of opacifier. 15in another,
the coating contains from 10 to 30 % by weight of plasticiser. In
particular, it contains 18,2 to 22,2 % by weight of plasticiser.       In
another, the coating contains from I to 20 % by weight of iron oxide
pigments. In one, it contains 13.0 - 17.0% by weight of iron oxide
pignents, In a further, it contains 1.0  2.0 % by weight of iron oxide
pigments. 20In another, the coating contains from 14,5 to 15.1 % by weight
of talc. In another, the coating contains from 0.05 to 1.0% by weight of
iron oxide pigment(s) and from 0.25 to 1.5 % by weight of titanium dioxide.
For example in one, a coating containing about 0.6% by weight of iron oxide
and about 0.4% by weight of titanium dioxide, or in a further, a coating
containing about 0.06% by weight of iron oxide 25and about 0.94% by weight
of titanium dioxide, wherein the weights are % weight relative to the
weight of the tablet core to which the coating is applied.       One
pharmaceutical composition comprises a tablet core and a coating wherein
the tablet core comprises:            a fumarate salt of a compound of
Formula 5a in an amount of 23.0 to 27.0% by 30weight of the core; marmitol
in an amount of 45.5 to 48.5 % by weight of the core; and  4(i diealeium
phosphate in an amount of 18.0 to 22.0% by weight of the core; 



and wherein, in one, the coating on the tablet core comprises:  iron oxide
yellow in an amount of 12.5 to 17.5 % by weight of the coating; and;
titanium dioxide in an amount of 8.0 to 12.0% by weight of the coating and
in a further, the coating on the tablet core !comprises: airon oxide yellow
in an amount of 1.0 to 2.0% by weight of the coating; and;  titanium
dioxide in an amount of 22.0 to 25.0% by weight of the coating.
Another pharmaceutical composition. comprises a core comprising a fumarate
salt of a compound of Formula 5a and, in one, a coating comprising: l0 a
water-soluble film-former such as polyvinyl alcohol in an amount of 38.0 to
42.0 % by weight;  a polyethylene glycol plasticiser such as Maerogol 3350
in an amount of 18.2 to 22.2 % by weight;  talc in an amount of 14.5 to
15.1 % by weight 15a iron oxide yellow in an amount of 12.5 to 17.5 % by
weight of the coating; and;  titanium dioxide in an amount of 3.0 to 12.0 %
by weight of the coating; In a further, the coating comprises: a a
water-soluble film-former such as polyvinyl alcohol in an amount of 0 to
42.0 % by weight; 20a a polyethylene glycol piasticiser such as Maerogol
3350 in an amount of 18.2 to 22.2 % by weight;  talc in an amount of 14.5
to 15.1 % by weight;  iron oxide yellow in an amount of 1.0 to 2.0 % by
weight of the coating; and;  titanium dioxide in an amount of 22.0 to 25.0%
by weight of the coating; 25wherein the weights arc % by weight of the
coating.        Another pharmaceutical composition comprises a core
comprising a fumarate salt. of a compound of Formula. 5a and maanitol with
optional dicalcium phosphate and, in one, a coating comprising:  a
water-soluble film-former such a.s polyvinyl alcohol in an amount of 38.0
to 42.0 30"A by weight;  47 a polyethylene glycol plasticiser such as
Macrogol 3350 in an amount of 18,2 to 22.2 % by weight;  talc in an amount
of 14.5 to 15.1 % by weight  iron oxide yellow in an amount of 12,5 to 17,5
% by weight of the coating;;     titanium dioxide in an amount of 8.0 to
1.2.0% by weight of the coating. In a further, the coating comprises:  a
water-soluble film-former such as polyvinyl alcohol in an amount of 38.0 to
42.0 % by weight;          a polyethylene glycol plasticiser such as
Maerogol 3350 in an amount of 18.2 to 1022.2 % by weight;          talc in
an amount of 14.5 to 15.1 % by weight;          iron oxide yellow in an
amount of 1.0 to 2,0 % by weight of the coating; and; 



titanium dioxide in an amount of 22,0 to 25.0% by weight of the coating;
wherein the weights are % by weight of the coating. 15Another
pharmaceutical immediate release tablet composition comprises a tablet core
and a coating, wherein the tablet core comprises:  a fianarate salt of a
compound of Formula 5a in an amount of :3.0 to 27.0% by weight of the
tablet core;  .mannitol in an amount of 45,5 to 48.5 % by weight of the
tablet core; 20 &calcium phosphate in an amount of 18.0 to 22.0 A by weight
of the tablet core;  irhydroxypropyl cellulose in an amount of 6.5 to 7.5
Il/* by weight of the tablet core; and  a lubricant (for example magnesium
stearate) in an amount '0.75 to 2.0% by weight (for example 0,8 to 1.75 %
by weight); and wherein the coating on the tablet core comprises an iron
oxide pigment and wherein the coating is present in an amount of 3 to 6% by
weight of the tablet core.    Another pharmaceutical immediate release
tablet composition comprises a tablet core and a coating, wherein the
tablet core comprises;          a fianarate salt of a compound of Formula
5a in an amount of 23,0 to 27.0% by 30weight of the tablet core;
maimitol in an amount of 45.5 to 48.5 % by weight of the tablet core;  48
dicaleium phosphate in an amount of 18.0 to 22,0 % by weight of the tablet
cove; L-hydroxypropyl cellulose in an amount of 6.5 to 7.5 A by weight of
the tablet core; and         a lubricant (for example magnesium stearate)
in an amount of 0.75 to 2.0% by 5weight (for example 0.8 to 1.75 (1/0 by
weight); and wherein, in one embodiment, a coating on the tablet core
comprising:  a water-soluble tilm-lbrmer such as polyvinyl alcohol in an
amount of 38.0 to 42.0 % by weight; a a polyethylene alycol plasticiser
such as Macrogol 3350 in an amount of 18.2 to 1022.2 % by weight;  talc in
an amount of 14.5 to 15.1 % by weight  iron oxide yellow in an amount of
12.5 to 17.5 % by weight of the coating; and;     titanium dioxide in an
amount of 8.0 to 12.0 % by weight of the coating; In a further, the coating
comprises; 15a a water-soluble film-fotflier mill as polyvinyl alcohol in
an amount of 38.0 to 42.0 'A by weight;  a polyethylene glycol plasticiser
such as Maerogol 3350 in an amount of 18.2 to 22.2 A by weight; a talc in
an amount of 14.5 to 15.1 % by weight; 20a iron oxide yellow in an amount
of 1,0 to 2.0% by weight of the coating; and;     a titanium dioxide in an
amount of 22.0 to 25.0% by weight of the coating; wherein the weights are %
by weight of the coating.       Suitably the coating is present in an
amount of 2.5 to 5% by weight of the tablet cove, for example about 4.0% by
weight of the tablet core. 25It is known that InTOR kinase and the PI3K
enzymes have voles in tumourigeriesis as well as numerous other diseases.
Pharmaceutical composition comprising a fbmarate 



salt of a compound of FOTMUI.O. 5a may possess potent anti-tumour activity
by way of inhibition of MTOR kinase.            Accordingly, the compounds
are. of value as anti-tumour agents. Particularly, the 30compounds are of
value as anti-proliferative, apoptotic andlor anti-invasive agents i.n the
containment and/or treatment of solid and/or liquid tumour disease.
Particularly, the  49 compounds are expected to be useful in the prevention
or treatment of those tumours which arc sensitive to inhibition of triTOR.
Further, the compounds are expected to he useful in the prevention or
treatment of those tumours which are mediated alone or in part by rnTOR.
The compounds may thus be used to produce an mTOR enzyme inhibitory e ct
Sin a warm-blooded animal in need of such treatment.       Inhibitors of
inTOR 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,
eolorcetum, lung (including small cell lung cancer, non- 10small cell lung
cancer and bronchioalveolar cancer) and prostate, and of cancer of the bile
duet, bone, bladder, head and neck, kidney, liver, gastrointestinal tissue,
oesophagus, ovary, pancreas, skin, testes, thyroid, uterus, cervix and
vulva, and of leukaemias [including acute lymphoctic leukaemia (ALL) and
chronic myelogenou,s leukaemia (CML.);, multiple myeloma and lymphomas.
15Anti-cancer effects which are accordingly useful in the treatment of
cancer in a patient include, but arc not limited to, anti-tumour effects,
the response rate, the time to disease progression and the survival rate.
Anti-tumour effects of a method of treatment of the present invention
include but are not limited, to, inhibition of tumour growth, tumour growth
delay, regession of tumour, shrinkage of tumour, increased time to regrowth
of 20tumour on cessation of treatment, slowing of disease progression.
Anti-cancer effects include prophylactic treatment as well, as treatment of
existing disease.       A inTOR kinase inhibitor, or a pharmaceutically
acceptable salt thereof, may also be uses' for the treatment patients with
cancers, including, but not limited to, haernatrolonte malignancies such as
leuka.emia, multiple myeloma, lymphomas such as 25Hodgkin's disease,
non-Hodgkin's lymphomas (including mantle cell l)aphoma), 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, Misimtbryorilastie
nenrocpithelial tumour, gliohlastoma multifbrme, mixed 30gliomas,
medullohlastorna, retinoblastoma, netirohlastoma, germinorna and. teratoma,
cancers of the gastrointestinal tract such as gastric cancer, oesophagal
cancer, hepatocellular (liver) carcinoma, eholangiocarcinomas, colon and
rectal carcinomas,  50 cancers of the small intestine, pancreatic cancers,
cancers of the skin such as melanoma.s (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 oncoeytoina),
squarnotis eel' 5 carcinomas, sarcomas such as osteosareorna,
chondrosarcoma, leiotriyosarcoma, soft tissue sarcoma, Ewing's sarcoma,
gastrointestinal stromal tumour (GIST), Kanosi's sarcoma, and paediatric
cancers such as rhabciomyottarcomas and nettroblastomas.       The
compounds, or a. pharmaceutically acceptable salt thereof, are expected to
he particularly useful for the treatment of patients with lung cancer,
prostate cancer, 10melanoma, ovarian cancer, breast cancer, cudometrial
cancer, kidney cancer, gastric cancer, sarcomas, head and neck cancers,
tumours of the central nervous system and their metastases, and also for
the treatment of patients with acute myeloid leukaemia. The compounds can
also be used in combination with existing therapeutic agents for the
treatment of cancer. Such therapeutic agents may include one or more of the
15following categories of anti-tumour agents:-        (i) other
ardiproliferativelantineoplastie drugs and combinations thereof, as used in
medical oncology, such as alkylating agents (for example cis plant],
oxaliplatin, carboplatin, cyclephosphamide, nitrogen mustard, inelphaltm,
chlorambucil, busulphart, temozolamide and nitrosourcas); antimetabolites
(for example genteitahine and antifolates 



20such as fluoropyrimidines like 5 fluorouracil and tegaftir, raltitrexed,
methotrexate, cytosine arabinoside, and hydroxyurea); antiturnour
antibiotics (for example anthracyclines like adriatnyein, hieornyclin,
doxoruhicirt, daunomycin, eptrubicin, idarubicin, rnitomycinC,
dactinornycin and mithrainycin); antimitotic agents (for example vinca
alkaloids like vincristine, vinblastine, vindesine and vincirelhine and
taxolds like taxol and taxotere and 25polokirtase inhibitors); and
topoisornerase inhibitors (for example epipod.ciphyllotosnis like etoposide
and teniposide, ainsacrine, topotecan and camptothecin);        (ii)
cytostatic agents such as antioestrogens (for example tamoxifen, fulves
torernifeat, raloxifene, droloxicene and icidoxyfenc), antiaridrogens (for
example hicaktamide, thitamide, Minim-tide and cyproterone acetate), LHRFI
antagonists or1,14RH 30agonists (for example goserelin, leupporelin and
buserelin), progestogens (for example megesirol acetate), arornatase
inhibitors (for example as anastrozole, letrozole, vorazole and exemestane)
and inhibitors of 5*-reductase such as finasteride;  51 (iii)anti-invasion
agents (for example c-Sre kinase family inhibitors like 446- chloro-2
,3-methylen ed ioxyanilino)-7 42-(4-metlaylpiperazin-1 -}11)etboxy1-5-
tetrahydropyran-4-yloxyquinazoline (AZD0530; international Patent
Application WO  52       97/30035, WO 97/32856 and WO 98/13354 and
compounds that work by other mechanisms (for example linomide, inhibitors
of integin avb3 function and angiostatin)];         (vi) vascular damaging
agents such as Combretastatin A4 and compounds disclosed in international
Patent Applications WO 99/02166, WO 00/40529, WO 5 00/41669, WO 01/922249
WO 02/04434 and WO 02/08213;        (vii) antisense therapies, for example
those v,thich are directed to the targets listed above, such as ISIS 2503,
an anti-ras antisense;        (viii) gene therapy approaches, including for
example approaches to replace aberrant genes such as aberrant p53 or
aberrant BRCA1 or BRCA2, GDEPT (gene directed 10enzyme pro drug therapy)
approaches such as those using cytosine deaminase, thvrnidine kinase or a
bacterial nitroreductase enzyme and approaches to increase patient
tolerance to chemotherapy or radiotherapy such as multi drug resistance
gene therapy; and        (ix) immunotherapy- approaches, including for
example ex vivo and in vivo approaches to increase the immunogenicity of
patient tumour cells, such as transfection 15 with eytokines such. as
interleukin 2, interleukin 4 or granulocyte macrophage colony stimulating
factor, approaches to decrease T cell anergy, approaches using transfected
immune cells such as cytokine transfeeted dendritic cells, approaches using
cytokine tnmsfected tumour cell lines and approaches using anti idiotypic
antibodies, It is to be understood that the uses and methods of treatment
described herein may 20 use any of the compositions comprising a fumarate
salt of a compound of formula (5a) described herein. General Experimental
The invention will now be further explained  by reference to the following
25illustrative examples.        The following abbreviations are used herein
or within the following illustrative examples :- IIPLC High Performance
Liquid Chromatography GCGas Chromatography 30NMPPvi-methylpyrrolidin-2-one;
DM80 dimethylsulfoxide;  51 DMFAT,N-dimethyltbrinarnide;
THFtetrahydrofuran; 



Me0H methanol; Bredereek's reagent ;
14mil-ba3toxy-NANW-tetramethylmethanediamine MeCN acetonitrile;
DCMdiehloromethane; DIPEA N,..A1-diisopropylethy1arnine;
MCCmicrocrystailine cellulose DCPD dibasic calcium phosphate dihydratc 10
DCPA dibasic calcium phosphate anhydrous SSGsodium starch glycolatc L-HPC
low substitution hydroxypropylcellulose SSPsodium stearyl fumarate
MgStmagnesium stearate 15PVPpolyvinylpyrrolidone (povidone)
11PChydroxypropyl cellulose RTroom temperature (approximately I 7 to 25C);
tRretention time; tia/zmass/charge ratio. 20 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. 25
54 Materials  Table I Materials: Material pharmacopeiil status,
Pharmacopeia    function, grade Function     and supplier Example Supplier
Mannitril PhEur Filler (direct ParteckM200 Merck Chemicals 



USP-NF compression) EMPROVE(r) Lid. (UK)  JP Filler (wet granulation)
Pearlitol160C Roquette Freres S.A. (France) Cellulose, microcrystalline
PbEur USP-NF Filler (direct compression) Avice101k) PH-102 FMC Biopolymer
(Ireland)  JP Filler (wet granulation) Avieelt PH-101  Dibasic calcium
PhEur Filler (direct Encomprese JRS Phanna Inc. phosphate diftydrate USP-NF
compression)  (USA) Dibasic calcium PhFur Filler (wet Calipharrn D 



los (USA) phosphate dihydraie USP-N17 JP granulation)   Dibasic calcium
phosphate anhydrous PhFur LISP-NP JP Filler (direct compression) Anhydrous
Eneompress(r) JRS Phanna Inc, (USA) Dibasic calcium PhEur Filler (wet
Calipharm Intiophos (USA)      phosphate anhydrous LISP-NE JP granulation)
Povidone PhEur Binder PlasdotieR. 1SP Technologies,  



USP-NF  K29/32 Inc. (USA) Bydroxypropyl cellulose PhEur LISP-NE' Binder
MucciR. Ashland. Inc, (USA)  JP     55  Supplier Example lyeolya'R'
EVRoquette Freres S.A. (France) L-HPC L1-1-21Shin Ftsu Chemical Co. Ltd.
(Japan Polyplasdonetinternational Specialty Products (USA) lyMallinckrodt
inc. (USA) IRS Phartna (USA) Opadry' IICatch:on Limited Yellow4(UK)    



Iron oxide, yellow (Fe(011)3, goethite, CAS#20344-49-4)  Polyethylene
glycol (Macrogt )  PhEur USP-NE  Plasticiser  56 . USP-NE: United States
Pharmacopeia 31 / National Formulary 26 (The United States Pliarmasop,ia
Convention) 2008. 3 JP: Japanese Pharmacopeia 15th Edition, English Version
(Society of Japanese Pharmacopoeia) 2006. 5The hitmeoat may be supplied, as
a. proprietary concentrate (eg, Opadry, product identifier 851738196) or
powder mixture that requires reconstitution in purified water, prior to
application as WI aqueous suspension to the tablet cores, Hardness
10Hardness testing was carried out using a Schleuniger Hardness Tester
Model 61) or equivalent, in accordance with the procedure specified in the
European Pharmacopoeia (Resistance. to crushing of tablets), except that
the number of tablets tested was as specified in the table. The hardness of
each tablet was measured along its diameter. The average 'hardness is
reported in kiloponds (19). 15 Disintegration Time       Disintegration
time was measured out in accordance with the procedure specified in the
European Pharmacopoeia, without a disc and using water as the medium.
Disintegration time is reported in minutes (min.). 20 Compound Assay Test,
The Compound of Formula 5a, Aldehyde, and total impurities contents were
determined using High Performance Liquid Chromatography HPLC. 54 sample was
injected into a mobile phase comprising 0.1% trifluoroacede acid in water
(Eluent A) / 0.1% trifluoroacetic acid in acetonthile (Fluent 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 aceionitrile:water as extraction solvent,
followed by filtration through a 0.45 micron PVDF filter, such that the
target concentration 30 of Formula 5a fumarate in the test solution is
0,6mg/mL.  57 Table 2 Gradient program - Compound Assay Test  Gradient
programmeTime (mins) 



%A %B 0 80 20 16 70 30 25 10 90 26 80 20 30 80 20         The. mobile phase
starts as 80% eittem Al20% eluent B at time zero, then the composition is
modified gradually and linearly such that after 16 minutes the mobile phase
comprises 70% ehtent A and. 30% einem B. A steeper linear gradient is then
applied, such that after 26 minutes the mobile phase comprises 10% eluent A
and 90% &tent B. Upon completion of data collection at 25 minutes, the
einem composition is adjusted to80% einem A/20% eluent B and held from 26
minutes to 30 minutes in order to re-equilibrate the column. 10Separation
of impurities was performed using a column 10 cm long x 4.6 nun internal
diameter packed with Thermo Scientific BetaBasic(r) C18 stationary phase
having 3 pin particle size. The mobile phase flow rate was 0.75 nth/minute,
temperature was controlled at 30C, and impurity concentration was
determined by comparison of absorbance at 245nrm measured using a variable
wavelength us; detector, with that of an 15external reference standard
solution comprising Formula 5a free base. Dissolution       Dissolution was
determined according to the general procedure of the United States
Pharmacopoeia (USP) using Apparatus 2 with 900mL of 0.02 M sodium acetate
buffer at 20pH 4.5 as dissolution medium and a stirrer speed of 75rprn. At
15, 30 and 45 minutes, 10 ml of dissolution media was withdrawn and
filtered through an unused 0.45 nm polypropylene filter. The amount of
Formula 5a in solution was determined by uv spectroscopy at a wavelength of
365rim against an external standard solution comprising Formula 5a free
base.  58 Friability       Twenty tablets were accurately weighed and
placed in a rotating drum (Copley TA-10 or equivalent). The dram was
rotated 100 times and the tablets removed. Loose dust was removed from dc
tablets and the tablets re-weighed. The friability is expressed as the
5loss of mass and it is calculated as a percentage of the initial mass.
Example 1 - PlYalate Ester Route 5-aeety1-2-methenbc zyl pivalate (1) 



10   (I) Pivalic acid (33.42g, 3272 mmol) was added to NNW (200mL) and
potassium carbonate (45.2g, 3271 mmol) at RT under an atmosphere of
nitrogen. To the resulting suspension was added I
-13-(chloromethyl)-4-metho.xyphenyijethanone (50g, 251.7 mmol) suspended 15
in NMP (100mL). Further NMP (50mL) was added to the reaction vessel. The
mixture was heated to 65C and held there thr 120 minutes, Water (600mL) was
then added thilowed by toluene (400mL). The resulting solution was allowed
to settle and the up. e organic layer retained, The lower aqueous layer was
extracted with further toluene (200mL) and the organic layers combined. The
resulting organic layer was washed with 20water (250mL) and concentrated in
vaeue to afford a colourless oil (125tnL) containing the desired product
(1) and toluene. bialges_tum: '11 NMR (400132 MHz, DMSO-do) 6 1.19 (9H, s),
2.52 (31-1, s), 3.92 (3H, s) 5.12 (2H, s), 7.12-7,17 (11-1, d), 7.88 (111,
d), 7.98 (1H, dd). 25  5-[(2E)-34dimethviamino)prop-2-enov11-2-methu,Mau 21
5(2) 5-acety1-2-methoxyhenzyl pivalate (6624 g, 251.7 mmol) was added to
Bredereek's reagent (175.5 g, 1000.7 mmol) held under a nitrogen
atmosphere. The resulting solution was heated at 54C for 240 minutes. Water
(600mL) was then added. and the mixture allowed to stir for an hour. Methyl
teit-butyl ether was then added (500m1) and the 10mixture stirred and
allowed to settle. The upper organic layer was separated off and retained.
Further methyl-tert-butyl ether was then added (500n-il) and the mixture
stirred and allowed to settle. The upper organic layer was separated off
and combined with the original upper organic layer. The combined organic
layers were washed twice with water (2 x 300mL), discarding the two lower
aqueous washes. Solvent (850mL) is removed from 15 the reaction by
atmospheric distillation and isc-hexane (l00-nth) added The clear solution
was allowed to cool to 20C whereby a white, crystalline solid was obtained.
Further isohexane (50mL) was added and the solid filtered off at around
20C. The solid was washed twice with fresh iso-hexane (2 x 100mL) and dried
to constant weight to afford 64g of the desired
54(2E)-3-(dimethylaminc)prop-2-enoyl]-2-methoxybenzyl pivalate (2). 20 NMR
Spectrum: 1H NMR (400.132 MHz, DMSO-d6) 6 1.19 (9H, s), 2.8-3,0 (3H, broad
s), 3.0 - 3.2 (3H, broad s), 3.88 (314, s), 5.11 (2H, s), 5.74-5.83 (1H,
d), 7.05-7.09 (1H, d), 7.6-- 7.7 (III, d), 7.84 (1H, d), 7.90 (111, dd)
fyLpt. 82-84C. 25  60 ,4-4 A-1:1,3A ririvirfilqL2tov
tfitfitt-7-v1)-2-triet1o, ivah  (3) 6-Aminourael1 (2.50g, 19.1 aural) was
added to glacial acetic acid (24.6 rtill) and water (6.1 mL) and the
mixture heated to 99C. A solution of 5-R2E1-3-(dimethy1aminoThrop-2-
enoy11-2-methoxybenzyl pivalate (11g, 9.5 ramol) in DMSO (9,2 inL) was then
added over 280 minutes. The reaction was stirred at 99C for a further 50
minutes and cooled to 10 0C. A solution of potassium hydroxide (24g, 3616
mine!) 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
(44m1) and the mixture 15maintained at 20C 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 3.34g of desired product (3).   NMR
Speetnnri: 111 NMR (500.132 MHz, DMSO-d5) 8 1.19 (9H, s), 3.92(311, s),
5.14(211, 20s), 7.31-7.34 (1H, d), 7.79-7.82 (111, d), 8,26-8.29 (111, d),
8.31-8.35(114, aid), 8.48 (1H, 



d), 11.41 (114, broad s), 11,67 (1H, broad s). M.pt, 260-266C. 25  61
S-(2,4:4im211,4,14-tet1akdro1a4pl 43-dflpvivatitlitt-7- \11-2. elk)ate (3)
(Alternate method)                                   (3)  6-Amirtouraell
(2.69g, 22.5 mmol) was added to glacial acetic acid (55.2 nth) and water
(13.8 nth) and the mixture heated to 95C. A solution of
5-[(210-3-(dimethylimlino)prop- 2-enoy11-2-methoxybenzyl pivalate (6.25g,
18.79 ramol) in DIVISO Uri nth) was then 10added over 240 minutes, After
25% of the solution was added (approximately 60 minutes) seed crystals of
5-(2,4-dioxo-1,2,3,4-tetrahydropyrido[2,3-cflpyrimidin-7-y1)-2-
methoxybenzyl pivalate were added to initiate crystallisation. After
complete addition of the DMSO solution, the reaction mixture was maintained
at 95C for a further hour then cooled gradually to 60C. After 60 minutes at
60C, the desired product was obtained by 15filtration and washed with water
followed by acetonitrile. The solid was dried to constant weight in vaato
thus affording 6.82g of desired product (3).   NNIR Spectntm: '171 NMR
(500,132 MHz, DMS0-(16) d 1.19 (911, s), 3.92(3H, s), 5.14(2H, s), 7.31-134
(111, d.), 739=7.82 (11-1, d), 826-8,29 (111, d), 8,31-8.35 (1H, dd), 8.48
(1H, 70d), 11.41 (1H, broad s), 11.67 (I H, broad s). M.pt. 260-266C.
542,4-diehloropyrido12,3-dInvrimidin-7-v1)-2-Fraethoxybenzvl pivalate (4).
25  CI                                   (4)
5-(2,4-dioxo-1,2,3,4-tetrahydropyrido[2,3-dipyrinti 7-y1)-2-rnethoxybenzyl
pivaiate  62 (5.20g, 13,29 namol) was stirred with D1PEA (4.29g, 3123 mmol)
and methoxybenzene (52 mL). Phosphorus oxychloride (6.11g, 39.87 mmol) was
then added and the mixture stirred at RT for 60 minutes. The mixture was
then heated to 80C. After 180 minutes, water 1 4rng, 1.33 mmol) was added
and the solution cooled to 5C. HPLC analysis 5showed the desired reaction
to he complete. Ethyl acetate (26m0 was then added followed by aqueous
dipotassium hydrogen phosphate solution (26m1, 2.0 mol Li). The resulting
yellow solid was isolated by filtration and dried visibly dry on the
filter. The yellow solid was then added to a fresh reaction vessel and
aqueous dipotassittam hydrogen phosphate solution (26m1, 2.0 motadded
followed by ethyl acetate (10.4m1). The resulting 10yellow solid was
isolated by filtration and washed with fresh ethyl acetate (10 m1). The
resulting solid was isolated by filtration and dried to constant weight in
vacua at 70C. affording 6.7g of
5-(2,4-dieldoropyrido[2,34]pyrimidin-7-y0-2-methoxybenzyl pivalate (4). The
structure of the desired compound was confirmed by III NMR analysis. NMR
Spectrum: /H NMR (400.132 MHz, DMSO-c16) 6 1.20 (9H, s), 3.95 (3H, s), 5.20
15(2H, s) 7.27-7.32 (1H, d), 8.36-8.44 (211, m), 8,44-8.49(1H, d),
8.69-8,74(1H, d), M.pt. 202407C. 



5.12,4-diehlor wrido a 'din 7 1E2.-niet  '41 Al ernate method) 20     (4)
5-(2,4-dioxo-1,2,3,4-tetrahydropyrido[2,3-a]pyrimidin-7-y1)-2-metboxyhenzyi
pivaiate prepared by the alternate method (6.95g, 18.1 mmol) was stirred
with D1PEA (6.8g, 52,7 25mtnol) and toluene (55.6 itiL). Phosphorus
oxyeldoride (8.1.g, 52.7 minol) was then added and the mixture stirred at
RT for 60 minutes. The mixture was then heated to 80C over 120 minutes.
After 140 minutes at 80C, water (0.16g, 9.0 minol) was added and the
reaction mixture monitored by TIPLC. I-IPLC analysis showed the desired
reaction to he complete. Tetrahydrofuran (13.9mL) was then added and the
solution cooled to 5C. The  63 resulting yellow solid was isolated by
filtration, washed with fresh. tetrahydrofuran (13.9mL) and dried visibly
dry on the filter. The resulting solid was further dried to constant weight
tn vacuo at 70C affording 6.55g of 5-(2,4-dichioropyrido[2,3-
dThyrimidin-7-y0-2-inethoxybenzyl pivalate (4). The structure of the
desired compound was cot-liltHied by III NMR analysis. NNIR Spectrum: tH
NMR (400.132 MHz, DMSO-d6) 6 L20 (9H, s), 3.95 (311 s), 5.20 (2H, s)
7.27-7,32 (1H, d), 8.36-8.44(211, m), 8.44-8.49(1H, d), 8.69-8.74(1H, d).
M.pt. 202-207C.     (5)
155-(2,4-diehloropyrido12,3-dimtrimidin-7-y1)-2-methoxybenzyl piyalate
(1.12, 2,49 mmol) was added to toluene (5.50mL) and DIPEA (0.321g, 2.49
minoi) (38)-3- inethylmorpholine (0.755g, 7.46 nimol) was then added and
the mixture heated to 50C. After heating at 513C for 10 minutes, the
reaction was then further heated to 110C. After 480 minutes, 1-1PLC
analysis showed the desired reaction to be complete. The reaction was
20cooled to RT and water (5.5mL) added. followed by ethyl acetate (3.3m1).
Upon separation of the lower aqueous layer, 2-methylpentane (7.7m1") was
added dropwise at 60C to the ethyl acetate extract. On addition of further
2-methylpentate (3.3m1") 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 z,consistent
with the desired compound (5). NMR Spectrum: 1H NMR (500.132 MHz, CDC13) 6
1.24 (91-1, s), 1.35 (3H, d), 1.46 (3H, d), 137 (III, m), 3.56(1 Id, nn),
3.64 -4.02 (911, m), 3.90 (311 s), 4.30 - 4.40 (1H, m), 4.57  64 --- 4.69
(1H, m), 4.93 (1H, broad )22 (2H, s), 7.00 (Ifl, d), 7.42 (114, d), 7.98
(1H, d), 



8.12 (11-1, d), 812(111, dii). M.pt. 107110C. 5-1bis I
(IM-3-methstriorpholin-t- yllpyrido12,3-dl pyrind d in-7-v11-2- meth
oxyberizvi pivalate (5) (Alternate Method)  (5) 10
5-(2,44ichloropyrido[2,3-alpyrimidin-7-y1)-2-medioxyhenzyl pivalate (15.1g,
35.6 initial) prepared by the alternate method was added to toluene
(60,0m1,) and potassium carbonate (10.0g, 71.2 inmol).
(33)-34-nethAmorpholine (8.4e, 81.8 mmo.1) was then added and the mixture
heated to 110C. After heating at 110C for 16 hours, 11PLC analysis showed
the 15desired reaction to he complete. The reaction mixture was cooled to
60C and fresh toluene (30mL) added. Water (45m14 was added and the mixture
allowed to stir and subsequently settle. Upon separation of the lower
aqueous layer, 2-methylpentane (150m1,) was added dropwise at 60C to the
upper toluene extract. Seed crystals of the desired compound were then
added (40mg, ?Iwo!) and the reaction mixture cooled 20steadily to 20C. The
resulting solid was filtered off at 20C 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:
11-1NMR (500.132 MHz, CDC13) (3 1.24 (9H, s), 1.35 (3H, d), 1.46 (3H, d),
3.37 (11-1, rn), 3.56 (11-I, in), 3.64 -4.02 (9H, in), 3.90 (3.H., s), 4.30
-4.40 (Iii; in), 4.57 25--- 4.69 (Im), 4.93 (111, broad s), 5.22 (214, s),
7.00 (111, d), 7.42 (1H, d), 7.98(1K, d), 8.12 (1H, d), 8.22 (111, dd).
M.pf. 107-110C.  65 (5-{2.4-bis1(3S)-3-methy lorpholin-4-yllpyrido12.,3-4
DV rinidin-7-01-2- fraethoxvphenyllinethanoi (6)   (6) Potassium hydroxide
solution (1.7mL, 110 minol) was added. to a solution of 5-(2,4-
10his[(35)-3-methylmorpholin-4-yllpyrido[2,3-4pyrirnidin-7-y1}-2-mothoxyben
zy1 pivalate (172mg, 0.30 mmol) in THF (6.9 ml..) and methanol ( 1,7m. L)
at RT under an atmosphere of nitrogen. After 240 minutes, HPLC analysis
showed complete disappearance of the starting material. The reaction was
maintained at RT overnight (for convenience) and aqueous citric acid (20%
wiv, 2rith) was added followed by methylene chloride (15uaL). The upper
aqueous layer was extracted with two further extractions of methylene
chloride (2 x 15w1) and the organic layers combined. Evaporation of the
methylene chloride afforded
(5-12,4-hisr(35)-3-methAmorpholin-4-ylip:yrido[2,3-dIpyrimidin-7-ylI-2-
methoityphenyOtnethanol (6) as a yellow solid (133ing). 20 NMR Spectrum: Ii
NTIMR (400:132 MHz, DMSO-d6) 6 1.23 - 1.28 (3H, d), 1.35 -1.40 (3H, d),
3.14-3.27 (11-1, m), 3.40 - 3.50 (IH, m), 3.55 -- 3,79 (OH, in), 3.87(311.
s) 3.843.97 (3H, m), 4.38 - 4.47 (2H, m), 4.58 (21-1, s), 4.74 4.81 (1H,
m), 5.19 (1H, broad s), 7.08 -7.13 (Hi, rt), 7.56 - 7.63 (1H, d), 8.05-
8.09 (1H, dd), 8.12 8.16 (1H, d), 832 (1H, d). 255/1.pt, 202-205'C.  66
(5-12,4-bist(3S)-3-methvimorpholin-4-yllpyrido12,3-d1psTiraidin-7-y11-2-
nlethoxynhenvIlmothanol (6)  (Alternate Method) 0, 



(6) Potassium hydroxide solution (9.96mL, 133.20 ramol) was added over 30
minutes to a solution of 5-
(2,4-bis[(35)-3-methyfiriorpholin-4-ylipyrido[2,34pyrimidin--7-y1) -2-
inethoxybenzyl pivalate prepared by the alternate method (25.16g, 0.30
rnmol) in methanol ( 244mL) at 50C under an atmosphere of nitrogen. After
120 minutes at 50C, HPLC analysis showed complete disappearance of the
starting material. Seed crystals of the 10 desired compound were then added
( 122ma, 257umol) and the reaction was maintained at 50C for 2 hours to
establish crystallisation of the desired product. Water, (244m1,) is then
added over 15 minutes maintaining a reaction temperature of 50C. The
reaction mixture is then cooled to 20C and the resulting yellow solid
isolated by filtration. The yellow solid was washed with water (3 x 97m1;)
and dried initially in air and then in vacuu at 45C to 15give (5-
(2,4-bisR3S)-3-methylmorpholin-4-yllpyrido[2,3-d]pyrimidin-7-y1) -2-
methoxwhenyl)inethimol (6) as a yellow solid (19.33g). NMR Spectrum: IH NMR
(400.132 MHz, DMSO-do) 6 123- 1,28 (3H, d), 1,35 -1.40 (311-1, d),
3,14-3.27 (11-1, m), 3.40 - 3.50 (11-1, in), 3,55 3.79 (6H, in), 3.87 (311,
s) 3.84- 3.97 (3H, m), 4.38 - 4.47 (211, m), 4.58 (2H, s), 4.74-- 4.81 (I
11, in), 5.19 (1H. broad s), 207,08 -7.13 (1H, d), 7.56 -7.63 (1H, d),
8.05- 8.09 (114, dd), 8.12 8A6 (11-1, 4 8.32 (11-1, d). M.pt. 202-205C.  67
Example 2 - Methyl Ester Route  Methyl 5-acetv1-2-methoxybenzoate (7)  (7)
Methyl 5-acety1-2-hydroxyberizoate (95.3g, 490.6 mmol) was added to DMF
(381m1) and potassium carbonate (82.2g, 588.8 mmol) at RT under an
atmosphere of nitrogen. To the resulting suspension was added methyl iodide
(90.5g, 637.8 mmol) whilst maintaining good agitation. After stiffing at RT
for 30 minutes, the crude reaction mixture was analysed by GC demonstrating
complete reaction. Water (380mL) was added followed by 10further water
(380mL) and the resulting white solid. Filtered off to afford 82.5g of the
desired, water wet product (7). NMR Spectrum: 11 NIAR (400,132 MHz, CDC13)
8 2.60 (3H, s), 3.92 (3H, s), 3.98 (31-1, s), 7.03-7.05 (1.11, d),
8.10-8.13 (1H, dd), 8,40 (1H, d). 9394C 15 Methyl
54(2E)-3-(dimethylaminolprop-2-enoyll-2-methoxybertioxite (8)  (8)
20Methyl 5-acetyl-2-rnethoxybenzoate (11,98 g, 48,0 mmol) was added to N,N-
dimethylfoimamide dimethyl acetal (44.6 g, 374.5 mmol) held under a
nitrogen atmosphere. The resulting solution was heated at 95C for 60
minutes. Methanol (10m1) was then removed by atmospheric distillation and
further N,N-dimethylfonnamide dimeihyl aeetal (8.90 g, 74.9 mmol) added.
The resulting solution was heated at 95C for 75a further 270 minutes, The
reaction was then cooled to 50C and ethyl acetate (35mL) added. Solvent
(35mL) is removed from the reaction by atmospheric distillation and fresh
ethyl acetate (35mL) added. Further solvent (35EriL) is removed from the
reaction by atmospheric distillation and fresh ethyl acetate (50mL) added.
The reaction mixture is  68 cooled to RT whereby the desired product
crystallises out as a granular, free flowing solid. The solid was isolated
by filtration, washed twice with fresh ethyl acetate (2 x 30m1) and dried
to constant weight to afford 11.39g of the desired methyl 5-[(2E)-3-
(dimehylamino)prop-2-enoy11-2-tnethoxybcrizoate (8). NIMR Spectrum: 1H. NMR
(400.132 MHz, DMSO-d6) 6 2.93 (3H, broad s), 115 (3H, broad s), 3.81 (3H,
s), 3.89 (311, s), 539-5.84 (1H, d), 7.15-7.22 (111, d), 7.67-1,75 (1H, d),
8078.12 dd), 8.17 (1H, ci). M.pt. 112-114C. 



10Methyl 542,4-dioxo-1.2.30-tetrahydropyridel2J-dipvrimidin-7-v1)-2-
nnethowberazoate (9)   (9) 6-AminotErni' (14.32g, 1123 mmol) was added to
glacial acetic acid (112,5mL) and water (75mL) and the mixture heated to
99C. A solution of methyl 5-[(2E)-3-
(dimethylamino)prop-2-enoyll-2-methoxybenzoate (15g, 56.3 mmol) in DM80 (75
int..) was then added over 180 minutes. The reaction was stirred at 99C for
a further 90 minutes and cooled to 60C. Water (75mL) was then added and the
reaction maintained at 60C. 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), 25 NMR
Spectrum: '11 NMR (400.132 MHz, DMSO-d6) d 184(3H, s), 3.92(3H, s),
7.31-7.34 (H-I, d), 719-7.82 (1 fl, d), 8.26-829 (11i, d), 8.31-8.35 (1H,
ad), 848 (1H, d), 11.41 (1H, broad s), 11.67 (1H, broad a). ft./pt.
301-303C.  69    ci  (10) 5Methyl
5-(2,4-dioxo-1,2,3,4-tetrahydropyrido[2,3-d]pyrunAdin-7-y1)-2-inethoxybenzo
ate (0.5g, 1,5 mmol) was stirred with DIPEA (0.426g, 3.29 ramol) and
toluene (2.5 mL). Phosphorus oxychloride (1.15g, 7.5 initial) was then
added and the mixture heated to 80C. After 180 minutes, HPLC analysis
showed the reaction to be complete. The reaction was cooled to RI and all
volatile components removed by distillation in vacua to afford I .43g 10 of
an oil that upon MAR analysis contained 31% by weight of the desired
compound (10). N.M.R Spectrum:NMR (400.132 MHz, CDC13) (i 3.95 (311, s),
4.03 (3H, s), 7.15-7.19 (1H, d), 8.14-8.18(114, d), 8,55-8.59(1H, dd),
8.58-8.61(1H, d), 8,75(IH,     Methyl
5-:2,4-bis[(3S)-3-methylergorpholin-4-v1Ipyriele]2.3-dlpyrimidin-7-y11-2-
15 methoxybeluoate (111  Methyl
5-(2,4-dichloropyrid.o[2,3-ci1pyrimidin-7-y1)-2-methoxybenzoate (0.37g,
0.315 mrnol) was added to anisole (1.85m1..), (3S)-3-inethylmorpholine
(0.095g, 0.945 anniol) 90and catalytic quantities of glacial acetic acid at
RT. The reaction was then heated to 130C. After 270 minutes, }PLC analysis
showed the desired reaction to he complete. The reaction was cooled to RT
and saturated aqueous citric acid solution (31111,) added followed by ethyl
acetate (7.5m1). Upon separation of the two layers, further saturated
aqueous citric acid solution (4naL) was added to the upper ethyl acetate
layer. The  70 combined aqueous citric acid solutions were then washed with
esh ethyl acetate (7.4m14. Upon separation of the unwanted upper (ethyl
acetate) phase, the lower aqueous phase was treated with aqueous sodium
hydroxide (0.25m1" 3.15 inmol). 'The resulting solution was extracted twice
with fresh ethyl acetate (2 x 7,5m1,) and the organic layers combined and
5dried over anhydrous magnesium sulphate (3g). Ethyl acetate was then
leirnmicil by distillation in vacua to afford 0.19g of a yellow oil that
upon NMR analysis contained 71% by weight of the desired compound (11). NMR
Spectrum: 'H NMR (400.132 MHz, DMSO-d5) 6 113 118 (3H, d), 1,35 -1.40
(31-1, d), 3,17-3.27 (1H, m), 3.40-, 3.50 (114, m), 3,55 - 3.99 (911, m),
3.87 (3H, s), 3.93 10(3H, s), 4.38 4A7 (21-1, m), 4.74 - 4.81 (114, m),
7.28- 7.35 (114, d), 7.61- 7.66 (111, d), 8.15- 8.19 (1H, (0, 8.32 8.36
(114, dd), 8.56 (1H, d), 



M,pt, 97401C. (5- (2,4-his[(35)-3-inethylnierpho4-yilpyrido[2,3-d]pyrt.
-7-yl } -2- 15rnethoxyphenyl)mettanol (6)  A solution of lithium aluminium
hydride (2M solution in THE, 1.01mL, 2.01 nutter) was added Los solution of
methyl 5- (2,4-his[(3,5)-3-methylmorpholin-4-yl]pyrido[2,3-
20a]pyrimidirr-7-y1}-2-methoxyberizoate (1.47a, 2.68 mmol) in TI-IF( 19.8
mi,) at Oct under an atmosphere of nitrogen. After 60 minutes, further
lithium aluminium hydride (2M solution in THF, 0,67mh, 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 (11.76raL) and extracted
with ethyl acetate (22m1,). On evaporation of the ethyl acetate, i.2g of
(5-12,4- 25bis [(35)-3-methylm orpholin-4-yl]pyrid.o
[2,3-efjpyrimidin-7-yll -2- methoxyphenyHmethanol (6) is obtained as a
yellow solid.  71 N.MR Spectrum: 11 NMR (400.132 MHz, DMS0-46) 6 123 ---
1.28 (3H, d), 1.35 -1.40 (3H, d), 3.14-3.27 (1F1, in), 140 - 3.50 (1H, in),
3.55 - 3.79 (6H, in), 3,87 (311, s) 3.84- 197 (314, m), 4.38 ---- 4.47
(2171, in), 4.58 (214, s), 4.74 --- 4,81 (11-1, in), 5.19 (114, broad 0,
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 (114, 5d). Example 3 - Preparation of Salts  Exantple 15-12A.
Bi s(38)-3--methylmormaill hi-4- v11Pyritioyrimidin-7112
2-methoxyphenv1knethanol Dipholphate 10 (5-
(2,4-Bis[(38)-3-methylmorpholin-4-yl]pyrido[2,3 -dl pyrimidin-7-y11-2-
rnethoxyphonyHmethanol (1.50g, 3.2 mmoles), phosphoric acid (0,78g,
6.8mmoles) and methylated spirit industrial 74 O.P. (15.0m1) were charged
to a 100m1 reactor and heated to reflux. On cooling in stages product
solidified. Product was isolated, washed with 15methylated spirit
industrial 74 O.P. and dried in ya.cuum oven at 50C to yield 1.81a of (5-
{2,4-Bis[(331-3-methylmorpholin-4-yllpyrido[2,34]pyrimidin-7-y11 -2-
triethoxyphenyOrnethanol Diphosphate as a yellow solid,   NMR Spectrum: 'H
NNW (400.132 MHz, DMSO-d6): 6 1.28 1,36 (3H, d), 1.45 -1.55 20(314, d),
3.33-4.01 (13H, m), 4.23 (1H, d), 4.30 (111, d), 4.59 (2H, s), 4.72 - 4.80
(2H, broad in), 7.15 (114, d), 7.84 (1H, d), 8.12(114. dd), 8.33(114, s),
8.35 (111, d). Example 31-4SintlitTelbolin-4-EmII-
2-ratethoxyphenthinethanol phosphate  25  72 (5-
(2,4-Bis[(3.5)-3-methylinorpholin-4-ylipyrisici[2,3-dlpyrimidin-7-y11-2-
methwiyphertyl)methanril was dissolved in the minimal amount of MeCN, 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. A powder X-ray diffraction pattern was recorded
using a Braker D5000 diffractometer (wavelength of X-rays 1.5418 A Cu
source, Voltage 4001, filament emission 40mA). Samples were scanned from
2-40' 20 using a 0.02' step and a 1 second per step time  10 count. (see
Figure 1) 



Peaks were observed at: Aiigle/20e,.=1.5418A) d-spacing A  5.99 14.74  7,87
11.23  7.18 12.31  11.97 739  12.60 7.02  13.55 6.53  27A1 4.02  24.49 3.63
is[(3.5)--3-otettivireetphotin-t-liwrideip43-411pytin 'd 15
2-methonphenyl)mettionol phosphate  On a 501ing scale using a 1:1.1 molar
ratio of (5-12,4-Bis[(35)-3-inethylmorpholin-4-
yl]pyrido[2,3-arlpyrimidin-7-y11-2-methoxyphenyl)methanol : Phosphoric
acid. 50mg of
(5-12,4-Bis[(33)-3-metlaylmorpholin-4-yl]pyrido12,3-dipyrimidin-7-yll -2-
methoxyphenyl)methanot was dissolved in the minimal amount of Ethyl
Acetate, this 20solution 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.  



73 Powder X-ray diffraction indicated that the material was amorphous.
katnpk 31z"(}42.4-Bis((3,5)-3-meitlivIrtuitpholin--:. 11  Tido 2
2-inethoicvphenvOmethariet DLiatiut  OH OH 6  (5-
{2,4-Bis[(3.5)-3-inethylmorpholin-4-yl]pyrido[2,3-dlpyrimidin-7-y1}-2-
methoxyphenypinethanol (1.50g (i,P, 94%wiw, 3,1 nunolcs), D-tartaric Acid
(0,51g, 3.4nrunoles) and methylated spirit industrial 74 O.P. (15.0m0 were
charged to a 1.00m1 reactor and heated to reflux. Product began to
precipitate. On cooling more product 10precipitated. Product was isolated,
washed with methylated spirit industrial 74 O.P. and dried in vacuum oven
at 50C for 411 to yield 1.98g of (542,4-Bis[(357)-3-methylinorpholin-
4-yllpyrido[2,3-d. pyrimidin-7-y1}-2-mclhoxyphen.yOniethariol D-Tartrate as
a yellow solid. NMR Spectrum: 'H NM.R (400.132 MHz, DtVISO-d6) 6 1.22 ---
1.26 (3H, d), 1.34 -1.39 15(3H, d), 3.14-4,00 (1914, overlapping in),
430211, s), 4.40 OH, d), 4.57 (2H, s), 4.72- 4.80 (iH, broad), 5,11-523
(1H, broad), 7.09 OH, d), 7.60 (11:1, d), 8.05 (111, dri), 8.16 d), 8.31
(1Ks), M.pt: Begins to decompose from about 128C onwards forming a resin.
20 A powder X-ray diffraction patterns was recorded using a Bruker D5000 di
fib:ammeter (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)  74 Peaks were
observed at: Angle / '20 (11,=1.54] 8A) d-spaeing! Relative intensity / ./0
6.17 14.31 100.0 13.33 6.63 17.8 14.58 6.07 34.4 



16.29 5.43 23.5 17.50 5,06 29.6 18.20 4.8! 39,7 18.80 4.71 34.1 19.76 4.491
50.2  1 20.63 4.30 37.5  TGA was recorded using a TA Instrument TGA, Q5000
series. Typically less than Sing of material, contained in a 1000 platinum
pan, was heated over the temperature range 25C 5to 325C at a constant
heating rate of I Oct per minute, A nitrogen purge gas was used with flow
rate 100mi per minute. The material exhibited a loss of 4.4% up to 50C
followed by an additional loss of 1.7% between 70 and 140C suggesting that
the material is solvated 10 The product was further dried in a vacuum oven
at 50C overnight. Powder X-ray diffraction indicated some loss of
crystallinity, (see Figure 3) aw i) (5-12,4-Di (331-3-meiln
Imorphollutlipmidot2ttio-7-'41- 2-ractizoxyphen,Thmethanol D-Tartrate 15
50m.g samples of the
(5-12,4-BisR381-3-methylmorpholin-4-2,4lp:,Tido[2,34]pyrimidim7-
y11-2-inethoxyphenyibnethanol D-Tartrate were slurried for five days in (i)
Et0Ac at room temperature, (ii) MeCN at room temperature, and (iii) MeCN at
6C11C in MeCN. 20Powder X-ray diffraction patterns were recorded. using a
Bruker D5000 diffractometer (wavelength of X-rays 1.5418 A Cu Source,
Voltage 4001, filament emission 40 mA).  75 Samples were scanned from 2-40'
20 using a 0.02c step and a I second per step time count.   The powder
X-ray diffraction patterns indicated that for each of the slurry conditions
above, the isolated materials had substantially similar crystal forms. The
material isolated 5from the slurry in ethyl acetate was appeared to be the
most crystalline. 



Peaks were observed at: Angle / '20 (2,-1.5418A) d-spacingRelative
Intensity / 6.18 14.28 100.0 9 .62 9.18  13.16 6.72 12.0 13.55 6.5316.3
16.60 5.3323.5 17.60 5,0345.5 19.07 [ 4.65 45.2 25.20 3.53 37.0
11:41.9104.t Lis:j3-3,2,4-13isif3S)-3-methylimocultolle-4-y1d 10
methowphenvi)methataul Fumarate salt. (5- {2,4-Bi s
[(3S)-3-methylmorpholim-4-yl]pyri do [2,3 -d]pyrim
methox.yphertyl)methartol (10.00g (2i 96510w/w, 20,6 moles), famaric Acid
(2.63g, 22.7mmoles), water (84m1) and methylated spirit industrial 74 0.P.
(16.0m1) were charged 15 to a 250m1 reactor and heated to reflux (92C). The
hot solution was filtered to remove extraneous matter. The filter was
washed with a mixture of water (17m1 and methylated spirit industrial 74
O.P. (3m1). On cooling the combined filtrates product precipitated.
Product was isolated, washed with methylated spirit industrial 74 0.P. and
dried to yield 10.12g of
(5-1,2,4-Bis[(35)-3-methylmorpholin-4-yl]pyrido[2,3-d]pyrimidin-7-y11-2-
inethoxyphenyprnetlianol Fumarate as a yellow solid. NMR Spectrum: LH NMR
(400.132 MHz, DtvISO-d6) ri 1.28 -- 136 (311, d), 1.44 -1,52 5(311, d),
3.31-4.00(1411, in), 4.19 (114, d), 4.38 (11I, d), 4.59 (2H. s) 4.72 4.80
(2H, 



broad m), 6.63 (211, s) 7.15 (1H, d), 7.82 (1H, d), 8.12 (11-1, dd), 835
(211.s and d overlapped). M.pt 175-178T. 10 Powder X-ray diffi action
pattern was recorded on a Braker D8 diffractometer (wavelength of X-rays
1.5418 A Cu source, Voltage 401N, filament emission 40 mA) with the
humidity stage attached. XRD patterns were recorded under varying humidity
conditions; the material was scanned from 5-40020 using a step size of
0.014' and a 0,2 seconds per step time count. (see Figure 4 - Foim A)  15
Peaks were observed at: Angie!20 (2.-1.5418A) 6.036.0) d-spacing!A 14.64
(14.6)  9.602 (9.6) 9,20 (9,2)  12.20 (12.2) 7.25 (7.2)  12.98 (13.0) 6.81
(6.8)  17.06 (17.1) 5.19 (5.2)  17.60 (17.6) 5.03 (5.0) 



17.93 (17.9) 4.94   18.30 (18.3) 4.84   19.16 (19.2) 4.63   19.41 (19.4)
4.57   21.63 (21.6) 4.10   77 crystal form, This change was reversible, as
the sample returned to the original form as the humidity was raised again.
This was confirmed by the powder X-ray- diffraction. Under low humidity
(5%), peaks were observed at: Angle! "20 (2c=1.5418A) 6.04 (6.0) 8.55 (8.5)
d-spacing 14.62 (14.6) 1034 (10.3) 



Relative Intensity / % 100.0 (100) 5.0(5) 9.60 (ih) 9.20 (9.2)9.3(9) 12.20
(12,2) 7.25 (7.2)5.3 (5) 13.00 (13.0) 6.80 (6.8) 3.1 (3) 17.13 (17.1) 5,17
(5,2) 7.2 (7) 17.72 (17.7) 5,00 5.8(6) 17.91 (17.9) 4.95 9.7 (10) 18.33
(18.3) 4.83 5.6(6) 19.28 (19.3)4.60 6.0(6) (See Figure 5 Form B) A variable
temperature XRPD experiment was performed on Form A, which showed that on
heating Form A converts to Form 13. In light of this observation, melting
points for Form A may reflect the melting point of Form B. Melting point:
180C (onset 174C) 10 A 10-30tng 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 200-300tpm for 5 weeks. The slurry was then isolated and
analysed by 15 XRPD. Measurements were made using a Bruker 04 di
firaetometer (wavelenath 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.  Angle / '20
0,-1.541 $A)d-spacing A 



78 (See Figure 6 - FeC) Melting point of Form C measured by DSC 159C (onset
148'C).   DSC: Typically less than Sing of material contained in a sample
pan was heated over the 5temperature range 25C to 300C at a constant
heating rate of 1.0C per minute. A purge gas using nitrogen was used - flow
rate 100m1 per minute. Example 3s - (5-kli351-3-4-etvrimidin-7-v(E2,-
methoxyphenyflmethanol Fumarate salt.  (Alternate Method) 10 (5-
(24-13is[(357)-3-methylmorpholin-4-yl]pyrido[2,3-alpyrimidin-7-yll -2-
methoxyphertyltmethanol prepared by the alternate method (10.00g,
20.6fmnoles), fumaric Acid (2,63g, 22.7mmoles), water (84m1) and methylated
spirit indusrdal 74 0.1'. (16.0m0 were charged to a 250m1 reactor and
heated to reflux (92'C). The hot solution was filtered 15to remove
extraneous matter. The filter was washed with a mixture of water (17m1) and
methylated spirit industrial 74 O.P. (3m1) and heated to 60C. Seed crystals
of Formula 5a Fumarate are added to the filtrates to initiate
crystallisation. The resulting suspension is held at 60C for 2 hours to
establish crystallisation and the growth of suitably sized crystals. The
desired product precipitated out on further cooling of the suspension. The
79 product was isolated, washed with methylated spirit industrial 74 0.P.
and dried to yield 10.12g of(-
{2,4-Bisa38)-3-niethylinorpholin-4-vi]pyrido[2,3-Apyrimidia-7-y11-2-
methoxyphenyl)methanol Fumarate as a yellow solid. NMR Spectrum: 1H NMR
(400.132 MHz, amso-d) 8 1.28- 1.36 (3H, d), 1.44 -1.52 5(3H, d), 3.31-4.00
(14H, m), 4.19 (1H, d), 4.38 (1H, d), 4.59(2H, s) 4.72 - 4,80 (2H, broad
in), 6.63 (2H, s) 7.15 (111, d), 7.82 (1H, d), 8.12 (1H, dd), 8.35 (2H, s
and d overlapped). M.pt 175-178C. ID Reference Exampie 4  Comparison of
bioaccessibility of a compound of Foimula 5a free base and fumarate salt
Bioaccessibility of a compound of Formula 5a in the form of a free base and
a furnarate salt was assessed using a TIM-I multi-eompartmental in vitro
model (rNo Quality of Life, The Netherlands). 15initial assessment of
solutions and suspensions of the free base form at concentrations of
lOrrighnL and doses of 200nrig and SOOmg 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). 20 Table 1
Bioaccessibility of the free base of the compound of Formula Sa using in
vitro model                  % 200 ing solution of dose   200 mg suspension



Total jejunum Absinption 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 Total
residues and rinses 6.30 5.80 Total recovery 96.80 97.60  1 00 mg
solution500 mg suspension     80 Total jejunum Absorption 52.10  Total
ileum Absorption 23.80 23.40 Total jej-t-il Absorption 75.90 



75.40 Total ileum effluent 12.60 11.20 Total residues and rinses 5.00 5.20
Total recovery 93.60 91.70        However, at the 500mg dose, in situ
samples from the duodenum compartment showed higher concentrations at early
time-points for the solution in comparison to the suspension presentation
(See Figure 7). 5This 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/m1., suspensions of the free base and fumarate
salt of the compound of Formula 5a were compared (see Table 4, Figure 8),
10 Table 2 Illoaccessibility of a compound of Formula 5a (free base and
lumarate salt) using TIM-1 in vitro model Dosage Form 200 mg free base 200
mg /the base200 mg furnarate salt  suspension gastric pH 2 suspension
gastric suspension gastric pH 5 p115 Total jejunuin 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             It was concluded that the
fumarate salt of the compound of Formula 5a dosed as 15200mg (free base
equivalent) of a lOrnglitiL suspension at high gastric pH gave the same  SI
bioaccessible fraction as the free base dosed under standard conditions,
thus reducing the risk of in vivo variability. Thus, the fumarate salt was
selected for further work. Reference Example 5 5Stability study       The
stability of the furnarate salt of the compound of Formula 5a in the solid
state was investigated for samples stored at 25C160% relative humidity
(R11) in double lined polyethylene hags inside a fibreboard outer for long
teal, stability testing. In addition, accelerated and stressed stability
testing was performed at 40"C175% RH and 50C Ali 10(ambient humidity) in
double lined polyethylene bags inside fibreboard outers. Further stress
testing was performed on exposed samples at 40C/75% RH and at ambient
temperature in a light chamber (exposed to a minimum of 12 million lux
hours visible light and 200 watt-hours/m2 UV light), as shown in Table 5.
Table 3 Stability study       Test Initial I month, 40C/ 75%W! exposed 3 



months, 25C/ 60%Rill 3 months, 40C/ 75%Rli 3 months, 50C If) days,
light-exposed Assay (water and solvent-free, % w/w) 99.4 100.3 99.7 99.3 96
95,5 Organic impurities       Largest single impurity 0,16 0,16 4116 0.16
0.16 0.97 (1/4) w/w)       



Total organic impurities' 0.31 0,36 (131 0.26 0.44 2.28 (1/0 w/w)
Water content CA wlw 3.4 5.0 4.5 5.6 0,6 5.0     The results show that
samples stored at 25C/60% RH, 40'075% RH and 50C All exhibit no significant
degradation over a period of 3 months. There is some evidence of thermal
degradation for the sample stored at 50C. Following exposure to light
tinder stress conditions, the sample had darkened on exposed surfaces and a
loss of assay and corresponding increase in organic impurities was seen. An
aldehyde was the largest observed impurity in this sample. These data
indicate that that fumarate salt of the compound of Formula 5a may be
stored at room temperature, however protection against exposure to light
may ameliorate degradation effects. Aldehyde impurity (relative molecular
mass 463,52) 10   Reference Example 6 Composition and process selection
study Tablets were manufactured using wet granulation and direct
compression 



15 processes, using the fumarate salt of a compound of Formula 5a and the
compositions shown in Table 6. Table 3 Conditions for composition and
process selection study  Secondary Fifier Disiotegrant Lubricant Binder
DCPA 1,11PC SSE PVP DCPD 1..-11PC SSF 11PC DCPD I.-HPC MgSt HPC DCPA L-HPC
SSE HPC DCPD L-HPC SSF PVP  83      



NY.    Drug Primary Secondary    Rua Process Level Filler Filler
Disintegrant Lubricant Binder 6 Wet 40 MCC DCPD SSG MgSt HPC 7 Wet 10 MCC
DCPA L-FIPC MgSt 



PVF  Wet 10 Mannito1 DCPD SSG MgSt PVP 9 Wet 40 Maimitol DCPA L-HPC MgSt
HPC 10 Wet 10 Mannitol DCP A SSG SSF HFC 11 Dry 40 Marmite' DCPD SSG SSP
IiPC 12 



Dry 40 MCC DCPD L-HPC MgSt PVF 13 Wet 40 MCC DCPA SSG SSF PVT? 14 Dry 10
MCC DCPA SSG MgSt HPC 15 Dry 40 Mannitol DCPA SSG MgSt FVF 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
10until a suitable wet mass was formed. The resultant in-armies were dried
to an appropriate moisture content (less than 2% by weight). The dry
granules were then passed through a suitable screen (mesh size 1.0min),
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.  84 'fable
4 Compositions for composition and process selection study   10% free base
(25mg / tablet) mg/tab0/ /0 40% free base (100mgtablet) mo,ttitab0/ /0
Formula 5a furoarate ns .2.... 12.5 125 50 Mannitol or MCC` 156.25 62.5
62.5 



.-'s ricpp or DCPA I 37.5 15 37,5 15 Disintegrant 12.5 5 12.5  Binder 10 4
10 4 Lubricant 2.5 1 2.5 I         Direct Compression grades were used in
the dry process, and wet granulation grades were used in the wet process
see Table 1 5These 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 'fable 8, Table 5 Stability data summary -
composition and process selection tablets    Initial 4 weeks storage 25C. /
40C 60{1/0Rli 70C 70C / Run I 



Formula 5a (mg/tablet) 23.80 91.97 23.82 22.24 21.41 (25mg, dry) Aldehyde
(%) Total impurities (%) 0.34 1.25 0.38 1.30 0.42 1,34 2.10 4.36 181 6.13
Water content (44w/w) 1.73  Not determined  Run 2 Formula 5a 25.89 24.88
25,85 25.50 23.52 (25mg, 



wet) (mg/tablet) Aldehyde (%) 0.46 0.41 0.52 2.03 0.86  Total impurities
CYO 1.53 1.38 1.53 3.93 3.00  85   Initial 4 weeks storage 25C; 40C 60%R.H.
70C 70C / 80%R1i  Water content 3,91  Not determined.   (libw/w)     



Run 3 Formula 5a 22.97 22.72 23.05 2323 22.70 (25mg, dr1) (mg/tablet)
Aldehyde (A) 0,32 0.30 0.44 1.07 0.45  Total impurities (%) 1.21 1.18 1.33
2.46 1.56  Water content 2.74  Not determined   (%w/w)     



Run 4 Formula 5a 90.61 91.76 95.15 96.47 91.37 (100mg, dr30 (mg/tablet)
Aldehyde () 0.29 0.27 0.29 0.59 0.37  Total impunities (l/ii) 1.16 1.15
1.22 1.63 1.41  Water content 4.36  Not determined   (%wiw)     



Run. 5 Formula 5a 101.2 94.57 98.29 97.06 94.83 (I 00mg, wet) (lly/tablet)
Aldehyde (%) 7 0.29 0.25 0.28 0.89 0.39  Total impurities (%) 1.33 1.17
1.23 2.05 1.54  Water content 4.35  Not determined   (%w/w)    



Run 6 Fomuila 5a 96.74 96.11 97.81 99,51 95.14 (100mg, wet) (mg/tablet)
Aldehyde (%) 0.26 0.27 0.29 0.89 0.33  Total impurities (%) 1.20 1.21 1.24
2.10 1.35  Water content 4.47  Not determined   (liowlw)    



Initial 86 4 weeks storage 25C /40C70C 60%RH 70C I 80%RH Run? Formula 5a
24.48 23.78 24,2923.68 22.20 0. wet) (mg/tablet) Aldehyde (%) 0.38 0.36
0.441.78 1.80  Total impurities (%) 1.32 1.31 1.383.50 3.78  Water content
3,55  



Not determined   (%w/w)     Run 8 Formala 5a 23.96 24,19 24.8622.82 22.87
(2 )mg. (mg/tablet)     wet) Aldehyde (%) 0.50 0.41 0.452.76 0.80  Total
impurities 1.'/O) 1.43 I .35 1.445.13 1.92  Water content 



4,10  Not determined   (/0w/w)     Run 9 Foliatilit 5a 93.96 92,65
94.2193.31 91.41 (100m2, wet) (nag/tablet) Aldehyde (/{)) 0.24 0.23
0.280.56 0.39  Total impurities WO 1.15 1.14 1.191.58 1.27  Water content
2.35  Not determined  



(%w/w)     Run 10 Formula 5a 23.89 24.26 24.1722.72 23.27 (25mg, wet)
(mg/tablet) Aldehyde (%) 0.45 0.39 0.503.35 0.67  Total impurities (%) 1.39
1.32 1.446.30 1.78  Water content 1.45  Not determined   (9/0w/w)   



Run 11 Formula 5a 95.26 92.43 92.3498.03 94.92 (1 0093g, (mg/tablet)
'al 87 4 weeks storage      25C/ 40C 70C 70C!      



80%RH dry) Aldehyde (%) 0.26 026 (129 0.67 0,29  Total impurities (A) 1.17
1.17 1.19 1.74 1,32  Water content 5.27  Not determined   (lia,v/w)
Run 12 Fern:lulu 5a 95.10 93.58 94.41 



101.8 95.54 Ora& (mg/tablet)    2  dr3/) Aldehyde (l'AI,) 0.29 0,26 0.28
0:77 1.02  Total impurities (%) 1.21 1.16 1.19 1.95 2.29  Water content
7.17  Not deteiEtlined   (%w/w)    



Run 13 Formula 5a 96.98 92.54 94.81 94.56 91.97 (ieGrag, wet) (mg/tablet)
Aldehyde (%) 0.27 0.26 0.31 0,97 0.76  Total impurities (%) 1.20 1.19 1.28
2,24 1.73  Water content 2.87  Not determined   (%w/w)    



Run 14 Formula 5a 23A8 23.24 25.17 23.10 22.70 (25ing, dry) (mg/tablet)
Aldehyde() 0.33 030 0.38 1.40 0.85  Total impurities (%) 1.24 1.20 1.40
2.84 2.42  Water content 4.69  Not determined   (%w/w)    



Run 15 Formula 5a 93.48 95.40 95.79 92.37 92.65 (100mg, drY) (mg/tablet)
Aldehyde (%) 0,28 0.26 0.30 1.35 0.42  Total impurities (%) 1.19 1.19 1.22
2.78 1.43  88  Water content (l/ow/w) Initial 3.98 4 weeks storage 25C
/40C70C 60%RH Not determined 70C / SWAM 



Run 16 Formula 5a 24,21 21,84 24.59 27.10 23.79 (Thing, dry) (ng/tablet)
Aldehyde 041 039 0,33 0.39 1.95 1.34  Total impurities (%) 1.32 1.17 1.35
3.99 3.49  Water content 6.57  Not determined   (%w/w)     



Reference Example 7  Stability Study.11 0 and 100mg  tablets, with coating
.A1  A composition comprising 25% Formula 5a fumarate salt, without a
binder, 5 selected for further study. Tablet cores of 10 and 100ing
strength active agent were prepared and coated with a yellow film coating
haying a high content of iron oxide pigment and were investigated in a
stability study varying temperature and humidity. A lOrtig tablet
composition is shown in Table 9, I0 Table 1 10mg tablet (10mg Formula 5a,
mannitol anhydrous filler) dibasic calcium phosphate Ingredient mg / tablet
11/0 of core weight Function Tablet core    Formula 5a furnarate 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 



89 cellulose    Magnesium stearate 0.5 1.00 Lubricant Cure tablet weight
50.0   Tablet coating (A) mg / % of coating Function  tablet weight
Polyvinyl alcohol 0.800 40.00 Film former Titanium dioxide 0.200 10.00
pacifier Polyethylene glycol 3350 0.404 20,20 Plasticiser 



Iron oxide yellow 0.300 15.00 Colouring agent Talc 0.296 14.80 Anti-tack
agent   % of core weight  Nominal coating weight 2.000 4.00   The tablets
may be prepared using the following wet granulation process: ml Formula 5a
fignarate suit (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 Oral 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 10 60C, air
flow rate sufficient to fluidise the granule bed) to a moisture content of<
2% wiw and the dried crannies 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 transfeued to a
Pharrnatech MB100 blender (10 litre drum) and the 15 mixture blended. The
mixture is then compressed into tablets (50 mg compression weight, plain,
round, hi-convex 4.5 mm diameter) using a Riva Piecola tablet press (30,000
tablets per hour, 3 kN compression force), The tablets are then coated
using an O'Hara Labcoat TM II -X coater (15 inch drum) with Opadry 11
Yellow (Colorcon 85F38196, 200 g/kg  90 aqueous solution). The total
coating solution applied is equivalent to 40g/kg of Opadry per mass of
tablet cores. A 100mg tablet composition is shownTable 10. 5Table 6 1000!g
tablet (100m Formula 5a, maul-atoll dibasic calcium phosphate anhydrous
filler) 



Ingredient mg / % of core ',A, ight Function  tablet   Tablet core
Formula 5a funaarate salt 125.0 25.0 Drug substance Mat-mita] 235.0 47.0
Filler Dibasic; calcium phosphate anhydrous 100.0 20.0 Filler
Low-substitution hyclroxypropy1 cellulose 35.0 7.0 Disintep-ant 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 foosker Titanium dioxide 2.00 10.00 ()pacifier
Polyethylene glycol 3350 4,04 20,20 Plasticiser Iron oxide yellow 3.00
15.00 Colouring agent Tale 2,96 14.80 Anti-tack agent   % of core weight  



Nominal coating weight 20,0 4.0         The 100mg tablets may be prepared
using an analogous method to that described for the preparation of the
10ing tablets shown in Table 9.  91       A stability study covering
long-term (25'060% RH), accelerated (40'&75% RH) and stressed (50C ambient
R11) conditions was performed on hatches 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 7 Stability
data summary for tablet compositions of formula 5a fumarate salt with
coating A   Initial 4 weeks storage 25'060,10RH 40C/75%R1-1 (closed)
40'075%Rii (open) 50C 10mg tablets Formula 5a (mg/tablet) 9.6 9.5 9.5 9.5
9.7  Largest single impurity (%) 0.16 0.16 0;16 0.16 0,16  Total impurities
el 036 



038 041 0.37 0.46  Dissolution 98 98 99 97 99  (% release after 45 minutes)
100mg tablets Formula 5a (mg/tablet) 98 99 99 98 99  Largest single
impurity (%) 0.16 0.17 0.17 026 OA 7  Total impurities (%) 



0.31 0.32 0.39 0.36 0.47  Dissolution 99 100 99 99 100  (% release after 45
minutes)       92 No significant change in description, assay, degradation
products or dissolution has been observed for tablet compositions of
formula 5a furnarate salt with coating A alder storage for up to 4 weeks
under the conditions studied. The extent of the observed 5degradation at
the 50C condition is considered acceptable for all tested strengths.
Reference Example 8 Photostability Study  (10 and  20trig tablets, with
coating B) 10 The tablet core composition from Example? 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, 15A lOrrig
tablet composition is shown in Table 12. Table 1 10mg tablet (10mg Formula
5a, maanitol / dibasic calcium phosphate anhydrous filler)   



Ingredient / tablet % of core weight Function Tablet core    Formula 5a
thmarate 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
cellulose 3.5 7.0 Disintegrant N4agnesium stearate 0.5 1.00 Lubricant Core
tablet weight 50.0   



Tablet coating (B) mg / tablet % olcoating weight Function POI yvin yl
alcohol 0.800 40.00 Film former Titanium dioxide 0A70 23.50 Opacifier
Polyethylene glycol 3350 0.404 20.20 Plasticiser   93   iron oxide yellow
0.030 1.50 Colouring agent Tale 0.296 14.80 &Mi.-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 TM Labcoat 11-X coater with Opadry 11
Yellow (Coloreon 85F3210, 200 g/kg aqueous solution). The total coating
solution applied is equivalent to 40g/kg of Opadry per mass of tablet
cores. A 20mo:tablet composition is shown in Table 13. Table 8 20mg tablet
(Thug Formula 5a, mannitol / dibasic calcium phosphate anhydrous filler)
Ingredient ragj tablet % of core weight Function Tablet core    Formula 5a
fumarate salt 25.0 25.0 Dnig substance Mannitol 47.0 47.0 Filler Dibasic
calcium phosphate anhydrous 20.0 20.0 Filler Low-substitution hydroxypropyl
cellulose 7.0 7.0 Disintegant Magnesium stearate 



1.0 1.0 Lubricant Core tablet weight 100.0   Tablet coating (13) mg /
tablet % of coating weight Function Polyvinyl alcohol 1.600 40.00 Film
former Titanium dioxide 0.940 2$.50 Opacifier Polyethylene Elycol 3350
0.808 20.20 Plasticiser Iron oxide yellow 0.060 1.50 Colouring  94
Ingredient mg / tablet % of core weight Function agent 



Tale 0392 14.80 Anti-tack agent   ?/i? of core weight  Nominal coating
weight 4.00 4.0         The 20ing 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 (Whim2)
was applied to the 10 mg and 20 mg yellow film coated tablets in an open
petri dish, EIDPE bottles only and fiDPE bottles in secondary pack
consisting of a cardboard carton with cardboard liner. The photostability
data are presented in Tables 14 and 15, 10 Table 14 10 mg tablets Test
Initial Open DPE bottle 11DPE bottle in secondary container Description
Plain, round, biconvex, yellow film-coated tablets Nel-i* NCH* NCH* Dissol
99 99 100 100 (45 minutes) 



Active agent (mg/tablet) 9.8 9,3 92 9.8 Largest single impurity (%) 0.13
2.50 L13 0A2 Total impurities 0.25 3.80 1.58 0,23 (%)  Table 15 20mg
tablets 95   Test Initial Open HDPE bottle HDPE bottle in secondary
container Description Plain, round, biconvex, yellow film-coated tablets
NCH* 



-NCH* NCH* Dissolution 98 98 99 98 (45 minutes)     Active agent
(mg/tablet) 19.5 18.9 19.4 19.5 Single impurity 0.12% w/w 135 0.49 0.13
(94)     Total impurities 0.18 2.47 026 024 (%) NCH = No change from
initi4,i time-point 



For the tablets with coating B, degradation occurred in the unpacked
tablets and in 5the tablet packed in the FIDPB bottle only. No significant
degradation, or changes were observed in tablets packed in FIDPE 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 10 15 Reference Example
9  Stability Study  (10. 20 and 100mg tablets, with coating B)
Assessment of stability was performed for the 10 mg and 20 mg tablet
compositions described in Tables [2 and 13 above, and in addition for a
100ng tablet 20composition as shown in Table 16.  96 Table 16 100mg tablet
(100 mg Formula 5a, amanita! / dibasic calcium phosphate anhydrotts filler)
Ingredient mg / % of care 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 cellulose 35.0 7,0 Disintegrant Magnesium
stearate 5.0 1,00 Lubricant Core tablet weight 500.0   Tablet coating (B)
rig % of coating weight Function  tablet   Polyvinyl alcohol 8.000 40.00
Film former Titanium dioxide 4.700 23.50 pacifier 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        The 100mg tablets may be prepared using an analogous
method to that described for the 5preparation of the lOrng tablet
compositions shown in Table 12. A stability study covering long-term
(25C/60% RH), accelerated (40"C/75% R1-1) and stressed (50C ambient RH)
conditions was performed on batches of yellow film-coated 10, 20mg and
100mg tablets prepared as described in Tables 12, 13 and 16 which were  97
stored in US higludensity polyethylene (1-1DPE1 bottles with standard,
lined, serew-neck closures, and the results are summarised in Table 17.
Table 17 Stability data summary for tablet compositions of formula 5a
famarate salt with coating B   Iaial 25C/60%RIT 4 weeks storage
40PC/75%RE40C/75%R1-1 (closed)(open) 



50C 10mg tablets Fosaiu1a 5a (mg/tablet) 9.8 9.7 9.7 9.5 9.7  Largest
single impurity (GA) 0,13 0.12 0.12 0.12 0.15  Total impurities (%) 0.25
0.25 0.27 0.23 0.34  Dissolution 99 99 100 101 100  (% release tiller 45
minutes)    



20ing tablets Formula 5a (mg/tablet) 19,5 19.4 19.3 19.0 19.2  Largest
single impurity (%) 0.12 0,12 0.12 0.12 0.15  Total impurities (%) 0.18
0.24 0.26 0.23 0.33  Dissolution 98 98 100 99 99  (% release after 45
minutes)  



100mg tablets  99 100 101 100 102  Fat E Oil a 5a (mg/tablet)       98
Initial 25C/60%R1-1 4 weeks storage 40075,-13R1140C/75%R1E1 (dosed)(open)
50C Largest single impurity  (%) 0.13 0.12 0.13 0.13 0 



Total impurities (%) 0.19 0.24 0.29 0.26 0,54 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. 5at the 50C condition is considered acceptable for all tested
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for the preparation of a compound of Formula 1, R'' wherein R4 is hydrogen
or OR 3; R? is CH2OR4, CN, CO2Rs or CONR6127; Rs is C., alkyl group;
R4 is a --CORs group wherein Rs is a secondary- C2..5alkyl or tertiary
C4..6a1kyl 10group;       R5 is a Ci_alkyl, a earbocyclyl, a
carbocyclylCi_olkyl, a heterocyclyl or heterocycly10E4alkyl group Which is
optionally substituted by one or more substiuent groups selected from halo,
cyarto, nitro, hydroxy, oxo, C16alkyL, C1_6alkaxy, ha1oCi_6alkoxy,
hydroxyCi_6allcyl, hydroxyCi..6alkoxy, Ci"6alkoxyC3_6alkyl, C [_&alkrucyCl_
156alkoxy, amino, CE.6alkylamino, bis(C14,alkyl)arnirto, aminoC1.6alkyi,
(C1_5a1kyl)aminoCi. &alkyl, his(Cl_6alkyflarninoCialkyl, cyanoCi_olkyl,
Ci_olk:Asulfortyl, C 6alkylsulfonylarnino,
C1_6alkylsulionyl(C1_6a1kyl)amino, sulfamoyl, C1_6alkylsulfainoyl,
his(Ci"&alkyl)stilfamoyl, Cislkanoylamino, C3_6alkanoyl(Ct.6alky1)amino,
earbamoyl, 6alkylcarbamoyi arid bis(C2.6alkyl)carhamoyl; 20R6 is hydrogen
or C1..4 alkyl group which is optionally substituted by one or more
sttbstituent groups selected from halo, cyano, nitro, hydroxy, oxo,
C1.6a1ky1, Ci_oalkoxy, haloCl_fialkyl, haloCi.oalkoxy, hydroxyCi,,alkyl,
hydroxyC3.6alkoxy, 



Ci_5alkoxyCi_6alkoxy, amino, C1.6alkylatnino, bis(Ci_6alkypaininci,
aminoC3_6alkyl, (C1. 6alky1)aminoCalkyl, his(Cl_6alkyl)aminoCi_6alkyl,
eyanoCi.6alkyl, C 15alkylsulfonyi, Ci_ 256alkylsulfonylaraino,
C1..6alkyisulfortyK1_6alkyl)arnino, sulfamoyl, C1_6a1kylsu1famoyl,
bis(Cislkyl)sulfamoyl, C1,6alkanoy1anniE10, C1 .6a lkano y 1
(C1_6alkyparni310, carbamovl, C1_ 6alkylcarbwrioyl and
bis(C1_6alkyl)carbamoyl; and       R7 is Ci.,i alkyl group which is
optionally substituted by one or more substitueM groups selected from halo,
Cyan, nitro, hydroxy, oxo, C1_6alkyl, C1_6alkoxy,  102 halo C 1,aikoxy,
hydroxyC 1_6a lkyl, ilydroxyel_oalkoxy, C E_62ilkoxyC 14a1 kyi, Ci.oalkoxyC
1. 6alkoxy, amino, C1_6alkylainino, bis(e1.6alkyi)amino, aminoCI,6alkyl,
(C;4alkyl)aminoel_ 6alky-1, bis(C1..6alkyl)aminoC1_6alkyl, cyanoCi_oalkyl,
C,_6alkyisulthnyl, C1.. 6aikylsulfonylami no, e1..6alkyl sulfonyi(C _6a1
kyl)arn ino, sulfamoyl, C1aikyisl3.ifamoyi. bisi(C ;C1,6alkanoylaini no, C
..6alk.anoyl(C1_6alkyl)arnino, carbamoyl, C1_ 6alkylearhamoyl and
bis(Calky1)earbamoyl, comprising reacting a compound of Formula 2  wherein
10RE is hydrogen or OR3; R2 is C1-1,,OR1, CN, CO2R5 or CONR6R.7; R3 is C14
alkyl group; R4 is a --COW group wherein R8 is a secondary C34alkyl or
C4..6tertiary alkyl group; 15R- is a Chalky', a carbocyelyl, a
earboeycly1C,Aalky1, a heterocycly1 or heterogyely1C,_4alkyl group which is
optionally substituted by one or more substituent groups selected from
halo, eyano, nitro, hydroxy, oxo, C1,.6a1kyl, C14,alkoxy, haloC1.6alkoxy,
hydroxyeilkyl, hydroxye1_6alkoxy,               Galkoxy, amino,
C1.6alkylamino, bis(Ci_saikyeamino, aininoCt4alkyl, (e1_6alkyl)anaitioCt.
206a1kyl, bis(C1_6alkyparninoC,..6alkyl, cyanoC1_6alkyl, Calky1sti1fony1,
C,_ 6alkyl sultbny la fin , e t_ualkyl sullony-1(Csvifamoyl, C
34,alkylsulfamoyl, his(C6alkyl)stilfanioy1, C3_6alkanoylamino,
C1.6alkanoyl(C1_6alkyitamitio, earbamoyl, C,_ 6alkylcarhamovl and
his(Cl_6alkyricarbarnoyi;            R6 is hydrogen or Ci.e3 alkyl group
which is optionally substituted by one or more 25substittient groups
selected from halo, cyan, nitro, hydroxy, oxo, C1.6alky-1, C1.6;alkoxy,
haloC;.6alkyl, haioCalkoxy, h ydrox y-C.,_6alkyl, hydro xyC1_6alkoxy,
Ci6aikoxyC 1.6alkyl, _ealkoxyCl_ballcoxy, amino, C1.6alk yi am i o, bis(C
_6alkyl)arnitio, amino tkyl, (C I _ 6alkyl)arnin oC _6a1 kyl, b st,C1_6ai
no C1.6alkyl , cyanoel.6a1ky1 , C t_salkyisultbnyl, C _ oalkylsul fonylamin
o, C1 6aiky1sulthny1(C t_6alkyl)anaino, sulthmoyf C I.Kalkylsulfamoyl,
30bis(e1_6aikyl)sulfhriloy1,k anoyi amino, C1_6alkanoylte 1.6alky aini no,
carharnoyl, CI . 6alkylearbamoyi and bis(C1.6alkyl)carbarnoyl; and  I 03
R7 is C14 alkyl group which is optionally substituted by one or more
substituent groups selected from halo, cyano, nitro, hydroxy, OXA),
Ci_oalkyl, Ci_ealkoxy, haloCThealkyl, hal o C _Ga I koxy, h ydrox yC
.6alkyl, hydro xyC 1-6 111<:0 xy, C(SalkoxC6aikyi. C _6a1 ko xyC _
6alkw,,,, amino, C k_6alkylamino, bis(Ci.oalkypamino, aminoC16aIkyI. (C
i_6alkyl)aminoC      hiS(C1_5a1kyl)aminoCi_6alkyl, cyanoC34,alky1,
CE.("alkylsulfonyl, CL. 6alkylsulthnyhiinino, C .6alky I s fon yl
(C1a1kyflarnino, sulthrnoyl, bis(Cj 6alkyl)sul famoyl, C ,6alk ano ylami
no, C 1_6 al kano yl(C _6a I kyDamino, carbannoyl, C ,salkylearbamoyi and
bis(C 1.6alkyl)carbarnoyl; and L is a leaving group, 10with a 6-substituted
ikracil equivalent. 



2.A process according to claim I for the preparation of a compound of
Formula 1, '0  wherein 15R is hydrogen or OW; R2 is CH2OR4, (TN, CO2R5 or
CONR6R7; R3 is CM alkyl group; R4 is a -COR3 group wherein R.5 is a
secondary C36a1ky1 or tertiary Cpbalkyl mull; 20R5 is Ci4 alkyl group; R6
is hydrogen or CIA alkyl group; and R7 is CIA alkyl group; comprising
reacting a compound of FoiIliad 2a  104 wherein RE is hydrogen or OW; R2 is
CH2OR4, CN, CO2R' or CONR.ble; R3 is C1_4 alkyl group; R4 is a --COR8 group
wherein R8 is a secondary C3_6a1ky1 or tertiary C4.6alkyl group: RD is C
alkyl group; R6 is hydrogen or C1.4 alkyl :3,goup; 10R7 is C1.4 alkyl
group; and           Rb are each independently hydrogen or a group selected
from CI.6alkyl, a carbocyclyl, a carbocyclylCi_6alkyl, a heterocyclyl and
heterocyc1y1C3.6alkyl group which group is optionally substituted by one or
more substitu.ent groups selected from halo, cyano, nitro, hydroxy, oxo,
C3_6alkyl, C1_6alkoxy, haloC3_6alkyl, haloC3_6alkoxy, hydroxyCl.6alkyl,
hydroxyCi_oalkoxy, C6alkoxyCE$alkyl, C3_6alkoxyC _6alkoxy, amino,
CE.6alkylamino, bis(C1.6alk-yt)amino, arainoCI..6alkyl,
(C1.6alkyDaminoC3_6alkyl, bis(C3_ 6a1kyl)aminoC16alkyl, cyanoC1..6alkyl,
C3.6alkylstilfonyl, C3.6alkylsulfonylainino, Ci.
6alkylstilfortyl(C1_6a1ky1)ainino, sulfamoyl, C .6alkylsulfamoyl,
bis(C3.6alkyl)sulfamoyl, CI. 6alkanoylarnino, C1.6alkanoyl(Ci_6alkyDainino,
earhamoyl, C3_6alkylcarbarnoy1 and his(Ci_ 206alkyl)carbamoyl, or R.' and
Rb together with the nitrogen atomMich they are attahed fonu a 4- to
10-membered heterocyclic ring wherein 1, 2 or 3 ring carbon atoms is
optionally replaced with N. 0 or S and which ring is optionally substituted
by one or more stibstituent groups selected from halo, cyano, nitro,
hydmxy, oito, Ci5aikyt, C1..6alkoxy, 25haloC3_6alkoxy, hydroxyC3_6alkyl,
hydroxyC3_6alkoxy, C3_6alkoxyC1_ealkyl, CE..6alkoxyC1.. 6alkoxy, amino,
Ci_6alkylamino, bis(C3_6alkyl)atnino, aminoC3_6alky1, (C1_6a1kyDaminoC3 _
6ai kyl, bis(C.1_6a1kyl)arninoCi_5alkyl, cyanoC3_6alkyl, C6alkysu1fony1, C3
_ 6aikyisuifonylamino. C3.6alkylsulfony-1(C3..6alkyl)amino, sulfamoyl,
CE.6alkylsulfamoyl,  105 



bis(C1.6a1ky-1)sulfamoy1,..6alkamaylarnirto,_6alkanovt(Ci_5alkyl)amino;
carbainoyl, oalkylcarbarnayi and bis(C _6alky1)carbaanoyl, with
fi-uminouracil,  A process according to Claim 2 for hie preparation of a
compound of Formula 1 NH    comprising i) reacting a compound of Formula 3
0 wherein R' is hydrogen or OR; R2 is C1-120R4, CN, CO7R5 or CONR61e; R is
C 4 alkyl group; 15R4 is a -COle group wherein le is a secondary C3_5alkyl
or ertiary C4_6a1ky1 group; R is CIA alkyl group; R6 is hydrogen or C., 4
alkyl group; and R' is C14 alkyl group 20 with an amino methylene
derivative to give a compound of Formula 2a    'herein  106 RA is hydrogen
or OR3; R2 is C1-120R4, CN, CO2R5 or CONR6R7; R3 is C1_4 alkyl group; R4 is
a -COle group wherein itr; is a secondary C3_6a1ky1 or tertiary C.E_balkyl
gout); is CEA alkyl group; Rh is hydrogen or CE.4 alkyl group; 



7 . R' is C1_4 alkyl group; and pa, Rh are each independently hydrogen or a
group selected from Ci_balkyl, 10carboeyclyk a carhoeyely10E.6alkyl, a
heterocycly1 and heterocycly10E,6alkyl group which group is optionally
substituted by one or more substituent groups selected from halo, cyano,
nitro, hydroxy, oxo, C16a1kyl. CE.6alkoxy, haloC1alky1. haloCi_balkoxy,
hydroxyCE_6alkyl, hydroxyCE_6alkoxy, CE.6alkoxyCE"balkyl,
CE.6alkoxyCI.6alkoxy, amino, CE.6alkylamino, his(CE.balkyl)amino,
aminoCE_6alkyl, (CE.6alkyl)aminoCE.balky1, bis(CE_ 156alkyflaminoCE,balkyl,
eyanoCl_balkyl, C3_6alkylsuifon2,4, CE_Galkylsultbnylamino,
6alkyisulfenyl(CE.6alky1)amino, sulfur:soy], C ealkylsulfamoyl,
his(C1_6a1kyl)sulfamoyl, CE_ 6alkanoylamino, Cr_balkanoyl(c E.balkyl)amino,
carbamoyl, Cl_balkylcarbamoyi and his(CE_ 5'aikyl)carbamoyi, or and Rh
together with the nitrogen atom to which they are attached form a 4- to 10-
20 membered heterocyclic ring wherein 1, 2 or 3 ring carbon atoms is
optionally replaced with N, 0 or S and which ring is optionally substituted
by one or more substiment groups selected from halo, eyano, nitro, hydroxy,
oxo, CE_6a1ky1, Ci_balkoxy, halreChbalkyl, lialoCE_6alkoxy,
hy-droxyCi.6alkyl, hydroxyC1.6alkoxy, C1_6alkoxyCE.6alkyl, C1_6t3ElkoxyCE_
balkoxy, amino, CE_balkylamino, bis(CE_5alkyllEami310, aminoCE_balkyl,
(Cl_balkyl)aminoCE_ 6alkyl, bis(CE.6alkyl)arainoCE_balkyl, cyano(4,1..6alk,
C1.6alkylsulforty1, 6alkyltailfonylamino,
Cl_balkylsulfonyl(CE_balkyl)amino, sulfamoyl, C1..6alkylsulfamoyl, bis(C
E-Oalkyl)sulfamovl, Cl_balkanoylamino, CE,6alkanoyl(C1.6alk)'l)amino,
carbamoyl, CE_ ealkylearbamoyi and bis(CE.6alkyl)carbamoyl, and 30 it)
reacting a compound of Formula 2a with 6-aminouracil to give a compound of
Formula I. 4.A process for the preparation of a ritTOR kinase inhibitor of
Formula 5  107  wherein RI is hydrogen or OR3; R2 is CH2OR4, CN, CO2R5 or
CONR8R7; 5R3 is Cimikyl group; 11' is hydroged 03a -COR8 group wherein R8
is a secondary C36ziikyi or tertiary 6alkyl group; R5 is a Cholkyl, a
earbocyclyl, a carboeyelylCi_olkyl, a heteroeyely1 or heterocycly10E.4ilkyl
group which is optionally substituted by one or more substituent 10groups
selected from halo, cyano, nitro, hydroxy, oxo, CE_6alkyl, C1.6alkoxy,
haloCt_aalkyl, lialoCi.balkoxy, hydroxyCaikyI, hydroxyC16aikoxy, C
E_6alkoxyC I .6alkyl, C I ..6allco xyCl_ 6alkoxy, amino, C.t.6alkylamino,
bis(Ci_mikyl)airtino, aminoCE_6alkyl, (C1_(alkyl)aminoCE, 6alky1,
bis(CE_balkyl)arairioCE..6a1kyl, cyarioC1_6alkyl, CE_6alkylsulfony1, CI_
6alkyls-ultbitylarnino, C1_ealkylsulfonyl(Ci..6alkyl)a.inino, sulfamoyl,
CE_6alkylsulfamoyl, bis(Ct_6alkyl)stilfartioyl, CE_6alicartoylamino,
C1_6alkanoy1(CE..6alky1)arnino, earbantoyl, CE_ 6alkylcarbarnoyl and
bis(Ct_6alky1)carbarnoyl;       R6 is hydrogen or C14 alkyl group which is
optionally substituted by one or more substituerit groups selected from
halo, eyano, nitro, hydroxy, oxo, C3,aikyi, CE.mikeixy, haloCli.6alkyl,
haloCE.oalkoxy, hydroxyCi_6alkyl, hydroxyCE4alkoxy, CE_6alkoxyCE_6alkyl,
20Cl_6al1coxyCE,6a1koxy, amino, C3..6alkyia3ni310, bis(CE_6alkyl)amino,
aminoCt_6alkyl, (Cr. 6alkyl)itininoC 16alkyI, bis(C1,6alkyl)aminoC1.olkyl,
ey-anoC1.6alkyl, Ct.6alkyisulfortyl, C3_ 6alkylsul fonylamino,
C1_6a1kylsulfonyl(Cl_6alkyl)amino, sulfamoyl, Ct.6alkylsulfainoyl,
bis(Ci4alkyd)sulfamoY1, C3_6alkanoylamino, CE.6alkancry1(CE,6a1kyl)amino,
earbamoyl, CE. 6alkylcarbamoyl and bis(C E oalkyl)earbamoyl; and 25R2 is
C34 alkyl group which is optionally substituted by one or more substituent
groups selected from halo, cyano, nitro, hydroxy, oxo, C16a.iky,
C1_6alkoxy, haloC).6alityl, haloCE_ 6alkoxs,,, hydroxyC1.6alkyl,
hydroxyCl_6alkoxy, C1_6alkoxyC1_6alkyl, C1_6alkoxyC1_6alkoxy,  108 amino,
Ci_6a1kylamino, his(C,_6alkyllamino, aminoCr.valkyi,
(Ci_oalkyllarninoCk6alkyl, bis(C 1alkyaminoC1ialkv1, eyanoC1_6alkyl, 



C1.6;alkylsulfony1(C14alkyl)sulfamoyl, C16aikyisuifamoyl,
bis(Ci_6a1kyl)sulfamoyi, Ci_6a1kanoylamino, C1.6alkanoyi(C,.6alkyDamino,
carhamoyl, C ,_6a1kylcarbamoyl and bis(C k6alkyl)carbamoyl, comprising (i)
preparing a compound of Formula 1 by any one of the processes according to
Claims Ito 3, (ii) reacting the compound of Fotmula 1 with a halogenating
agent to give a 10compound of Formula 4 X  wherein X is a halogen, reacting
the compound of Formula 4 with methylmerpholine, (iv)optionally removing
protecting groups to give a ritTOR kinase inhibitor of 15Formula 5 and
optionally isolating the compound of fomuila 5 as a salt 5.A process
according to Claim 4 wherein the compound of Formula 5 is isolated as a
phosphate, sulphate, hydrogensulphate, malate, citrate, tartrate or
fumarate salt. 20  6. A process according to Claim 5 wherein the compound
of Formula 5 is isolated as a fumarate salt.       7. A process according
to claim 4 for the preparation of a rnTOR kinase inhibitor of 25 Formula 5
109  wherein RI is hydrogen or OR'; R2 is CI-I2OR4, CN, CO2R5 or CONR6R7;
R3 is C,.4alkyl group; ft.4 is hydrogen or a ----COR8 group wherein R8 is a
secondary C3.6alkyl or tertiary C4.. balky! group; R.5 is a C1.4a1ky1, a
earbocyclyl, a casboeyelylCi_aalkyl, a heteroeyelyt or
hetemeyelylC1..4alkyl group which is optionally substituted by one or more
substituent 10groups selected from halo, cyano, nitro, hydroxy, oxo,
Ci..6a1ky1, Ci_oalkoxy, haloC3_6alkoxy, hydroxyCaitcyl, hydroxyCl_tialkoxy,
C1.6alkoxyC1_olkyl, C1_6alkoxyCi_ 6alkoxy, amino, C k6alkylamino,
bis(CI_Galkyl)amino., 6alkyl, bis(C .6alkyl)aminoCi_6alkyl, cyanoC1_6alkyl,
C1_6a1ky1su1foriyi,       6alkyisulfonylarnino,
Calkylsuffortykei_olkyllainino, sulfainoyl, C1_6alkyisti1famoyl, 15bisic
i.6a/kyThstil thal yl, Ci.6alkanoy1amiE10, C E.salkanoyl(Ct_6alkyl)amino,
earbarnoyl, 6alkylearbamoyl and bis(C1_6alkyljearbarnoyl;        R6 is
hydrogen or C4 alkyl group which is optionally substituted by one or 3D.ore
substibuent wimps selected from halo, eyano, nitro, hydroxy, oxo,
Ci.Kalkyl, C1..6alkoxy, 



haloCi_balkoxy, hydroxyC1_6alkyl, hydroxyCi_salkoxy, C1,6alkoxyC1.olky1,
20CI .6alkoxyC14alkoxy, amino, C1_6alkylamino, bis(C1_6a1ky1)arnino,
aminoC1_6alkyl, (C                    bis(C1..6alkyl)arninoC1_6alkyl,
eyanoC1,6alkyl, C k6alkylsulfonyl, Cj
6alkylstilfbnylarnino,.6alkyisuifoinyi(C 1..6 al kyDatinino, sulfamoyl,
Ci_salkylsullamoyl, bis(C1_6alkyl)sulfamoyl, C143alkanoylamino,earbamovl,
CE_ oalkylcarbarrioyi and bis(C1.6alktAlearbamoyl; and 25R7 is C1.,; alkyl
group which is optionally substituted by one or more substituent groups
selected from halo, eyano, nitro, hydroxy, oxo, C,_6alkyl, C1_6alkoxy,
haloC6aIkyi, haloC 6atkoxy, hydroxyC 3,6tilkyl, ItydroxyCi_oalkoxy-,
C,C1.6alkoxyCi.6alkox 3,',  110 amino, C] 4,a lkylarnino,
bis(Cl_Galkyparnino, amiElOCI.'1,1..6alkyl)amirtoC 1..6 alkyl,
bis(Cisikyl)aminoCbealkyl, cyartoC1.6alky1, C5aikyisuitony1,
Ci_oalkylsnifimylamino, sulfamoyl, Ca1ky1suIfamoyI, bis(C
C1.6a1kanoylamino, Ct..6aikanoyl(C1..6alky1)ainino, earbamoyl,
Choulkylcarbamoyi and bis(C)_balkyl)carbatrioyl, comprising (i) preparing a
compound of Formula I by any one of the processes according to Claims 1 to
3, (ii) reacting the compound of Formula with a halogenating agent to give
a 10compound of Formula 4 wherein X is a halogen., (iii) reacting the
compound of Formula 4 with methylmorpholinc, (iv) optionally removing
proiecting groups to give a mTOR kirtasc inhibitor of 15Foxinula 5, and
where a compound of Formula 5 is converted into a further compound of
Famitila Shy standard aromatic substitution reactions or by conventional
functional group modifications, 8.A process according to Claim 4 for the
preparation of a inTOR kinuse inhibitor of 20Fortnula 5a  111  wherein RI
is OCI-13; R2 is CII2OCOC(C14)3 or CO2CH3; by any one of the processes
according to Claims I to 3, (ii)reacting the compound of Formula 1 with a
halogenating agent to give a compound of Felnula 4 X 



wherein X is a halogen, 10(iii) reacting the compound of Formula 4 with
methylmorpholine, and (iv)either when R2 is CH2OCOC(CH3)3 hydrolysing this
ester protecting group to give a nrfOR kinase inhibitor of Foimula 5a or
15when R2 is CQ,C113 reducing this ester group to give a InTOR. kinase
inhibitor of Formula 5a, and optionally converting th.e compound of Formula
5a to a salt. 


