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PHARMACEUTI CAL COMPOUNDS Priority of Invention

This application clainms priority to United States

Provi sional Application 5 Nunber 60/ 794,966 that was
wd 2doStho?s) 26 April 2006. The entire content ?T io(?‘nuomss

provi sional application is hereby incorporatée erern

by reference. Field of the Invention . The

present invention relates to pyrimdine derivatives

and their use as 10 inhibitors of

phosphati dylinositol 3-Icinase

t he | nventi o EHARMACEBRECA

(herei nafter abbrevi ated as PI ") is one of a nunber

of phospholipids found in cell nmenbranes. In recent

_J&gﬂ[giﬂmgggggbecone cl ear that Pl 15 plays an
|np Lant, nintr al, .t ction.
s iR roRR S nd St g St AptRE o
Nubﬁeﬁﬁﬂ/mmﬁﬁhm Immhmszﬂwprwzane SThdéntide @%dnt bPihisOf

t to] . of, phosphati dyl.inositol (D. Whitman
ok gt S50l S b SR o s
origlnally considered to be a single enzynme, but it
has now been clarified that a plurality of subtypes
Field of the buventionn P| 3K. Each subtype has its own 20

cIgg%ggéﬁ%{@ﬁg%§§¥ﬁaveﬁﬁgg%hm§ %hPﬁp%SSd His

inhibfitotshediphodphatidylinosiwlib&kinust @I3¥peci ficity (B.
Vanhaesebr oeck, 1997, Trend in Biol. Sci, 22, 267).
Substrates for class | PI3Ks are PlI, Pl4-phosphate

Badlisréitid fttle Bhvestion bi phosphate (Pl (4,5)P2). Cass |
rther divided. into two groups, class la

Z m%? pha ‘{ngﬂﬁl (heremaligh ahbﬁ‘éﬁwttﬂda@t"g%ﬁ @) ofe HERFLTH
tﬁﬁ@ﬂs Foutld3K3ell RehprRe il caR yRirs i@ﬁs b&omtQledr AREPI

08 su types which transmt sSignals fromtyrosine

plam Magpedupired in weapsilples sigwl arpgsduptiang Irsthe late [ Yssa Bl3p

ok O T2 5, B 3R SLBEBLBL g g

lﬂOsﬂoétBBg bf phekspitasidyiGloasal (DI WlitBids el aic [ 288 NRtuBd 3626641211

cont SRR sl RS Bk e SRR foffs now beon

clarifidd that atmﬁt@ﬂy of kst ¥pek hite ps2ifiSin IPS3ICIE20R kybtygdhak € ofth 3K
ubt the class la subtype has been nost

mec Véggtl HRR Ackyity TRl OfiPL K have beemidppified
on tBE b ATIhdiRiARo E\ﬁisﬁﬁ@%é&ﬁi 0h. @mﬁﬁts%%tagmblyoﬁmh@%

subunit and regul atory subunlts of 8510a or

Biolyfel, 23307 a tSybsiratasifonviass 1 Escarn PR 4 bashais (BHE) bichBl
4 5.5@ %ﬁlgé éﬁ%ﬁt@ﬁ?@déﬁs PPSRE P%rﬁﬂtﬁ‘ér%ﬁ’é/d ,g{o %&@g s

fosine ['dnase actl Vi
JE] zqni ddwdbsin terhsrod Iﬂ;etr adctidion mgechmmnPlcaKssda:PI%tmcmde RIBK

P11 R R A S B el L

coujiled Reems30CIasd E@Mﬁﬁbhﬁiéh b pPDly subtyBé héiva@B Gy a G protein-

ci nggenesi WO 01/083456 describes a series
couifd o BLAPT I OP S35 oW FUbRemiPs or it | B Closs T
PI3REint e pm@c.gg i dp atner@y@ﬁbtﬂ»e% ¥nRA dre¥hh Ghte eSS

cancer cell
containing C2 domains at the C terminus. The substrate for class T PI3Ks is PI only.

In the PI3K subtypes, the class Ia subtype has been most exiensively
investigated {0 date. The three subtypes of class Ia are heterodimers of a catalytic 110

1



Summary of the Invention It has now been found
that a particular thienopyrimdine is a potent

i nhi-bitor of PI3K with drug-Iike physicochem cal and
phar macoki netic properties. The conmpound exhibits
selectivity for class la PI3Ks over class Ib, in

particular for the P110a, subtype. - In a first
aspect, there is provided a conpound which is a
t hi enopyrimdine of forrmula (1): 0 s/

or a pharmaceutically acceptable salt thereof.
kamﬂﬁmﬁembﬁgmaﬁﬂeﬁﬁmmﬁhﬁﬂekDaopﬁﬁmmﬂémaa;pkMﬁysﬂnﬁﬂs

oS 88 oIS 55, S0 S0 BB ) 0 AL SRS
recitd:B wAM 23 FoRRe RinalefeityPoroMdogene products, thereby
inducing the PI3K activity of the p110 catalytic submmit which phosphorylates its
lipid substrate. Thus, the class Ia subtypes are considered io be associated with cell

J:l

_ proliferatién and carcinogenesis.
WO 01/083456 describes a series of condensed heteroaryl derivatives which
have activity as inhibitors of PI3 K and which suppress cancer cell growth.

Summary of the Invention

It has now been found that a particular thienopyrimidine is a potent inhibitor
of PI3K with drug-like physicochemical and pharmacokinetic properties. The
compound exhibits selectivity for class Ia PI3Ks over class Ib, in particular for the

P110a subtype; - |
In a first aspect, there is provided a compound which is a thienopyrimidine of
* formula (I): '
_ o
N .
N a .
N\ | =N
E:::) N NH
7\
0

or a pharmacentically acceptable salt thereof.



(V) cl0 in the presence of a suitable reducing
agent . In athird aspect, there is provided a
process for producing a conpound as defi ned above,

whi ch process conprises treating a conpound of

formula (M) O wth a boronic acid or ester thereof

of formula (1V): (1V) in which each R15 is H or

C1- 1862 abdopkd aspect,hibetews meGdeh 2 gRIGST Srrniprodesieg Acpmpound as

defm.eh Iglb(g\na,ewhich process comprises treating a compound of formula (11I):

e

with an amine of formula (V)
H
N
N
:
& | o

in the presence of a suitable reducing agent.

In a third aspect, there is provided a process for producing a compound as defined

above, which process comprises treating a compound of formula (VI)
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boron atomto which they are attached, a pinacolato
boronate ester group, in the presence of a Pd
catalyst. In a fourth aspect, there is provided a
process for producing a pharmaceutically acceptable
salt as defined above, which process conprises
treating a thienopyrimdine of fopmula (1): with a
suitable acid in a suitabl e sol yént In a
fifth aspect, there \g prOV|ded[§ éﬂarn&ceutlca
conposi tion which conprlses ap ceutically
acceptable carrier or diluent and as an active

i ngredi ent, a conpound as defd ne bove. In a
si xth aspect, there is providle ound as defined

a griim
above for use in a nethod ofN\tr QtﬁJQE of the hunman
or ani mal body by er apy. Nri” a~sevent h aspect,
there is provided K?E;?Ee of a conpound as defi ned
above in the manuf g e of a medicanent for treating
a di sease or der arising from abnormal cel
gr ow h, functi o’ O behavi our. In an eighth
~aspect, there is prvided a process for producing a
phar maceuti cal conposition which process conprises
conmbi ni ng a conpound as defined above with a
witlP R BbiTRkakid g abilbythareept falhea gans i er . In a ninth
aspect, there is provided a kit for treating a
P13K- nedi at ed condltéﬁﬁvsconprlé' g: (a) a first
phar maceuti cal conpo t| conprising a conmpound as
defi ned above; and (B) instructions for use. In
a tenth aspect, thgre |[s provided a product
conprising (a) a coppolind as defined above; and (b) a
conmpound havi ng anti ypeﬁproliferative activity; for

separate, sinmultaneous or sequenti al adn1n|strat|on
in Which BechorRBpby ac Ci-€saikyl e tepmuot groupsr @a% fiorm, iogether with the

cancer. WO 2007/129 PCT/ |1 B2Q0 /OO
borgegior BOTRF GFY FIG At PO BODRIE Sgk B DO s Ragecace
ofJﬁH ]§ﬂﬁl) is 2-(111-1ndazol 4-y1)-6- (4-
anesul f onyl - Elpera2|n | -y Ineth¥ ) - 4- nDrphoLln- s Yicall
| - tllm efioph2spdcpyihraiig pinided a process orgpredycingyy gharmaceutically

h ! f 1 11
PRSI STHR RSS! B RELE e, AU e o
forfigrart a (11):

0
) [: t]
N
S— N y
(/“‘N \ N | M_NH
.
o—s
N\

0

with a suitable acid in a suitable solvent.
2b



Starting fromthis precursor the synthesis conprises
performng, in either order, a palladi um nedi ated
(Suzuki -type) cross-coupling reaction and a reductive
am natiort. Thus, a compound of the invention may be
prepared by a process which 10 conprises: (a)

t r eﬁ'I 4 Afh 8seiTRRIE pRividearaPhasindckddcal €onpditioh Wiidh comprises
a boronic acid or ester thereof of formula (W:

W
a Pmma(:ftmaﬂmcm@w tEYeEIRERCNERd 0 DO HBBIngrrdigh} @fompound

is Hor Cl-C6 alkyl or the two groups OR' s
asﬁg%?damfggether Wi th the boron atomto which they are
at t Bcheikth aspectalet & probiied raactcenmmnté ks gebegd, atiowe tidreuse in a

S he e G ki B34, &Y b Lhe resul ting

In a seventh aspect, there is provided the use of a compound as defined above in
the manufacture of a medicament for treating a disease or disorder arising from abnormal
cell growth, function or behaviour.

In an eighth aspect, there is provided a process for producing a pharmaceutical
composition which process comprises combining a compound as defined above with a
pharmaceutically acceptable carrier.

In a ninth éspect, there is provided a kit for treating a P13K-mediated condition,
comprising: (a) a first pharmaceutical composition comprising a compound as defined
above; and (b) instructions for use.

In a \tenth aspect, there is provided a product comprising (a) a compound as
defined above; and (b) a compound having anti-hyperproliferative activity; for separate,
simultaneous or sequential administration in the prophylactic or therapeutic treatment of

cancer.
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i ' [ he presence of a
th an amne of formula (V) in t
2Litab|e reduci ng agent; or (b)treating a conpound of
formula (11) O N W) 2007/ 129161PCT/ 182007/ 001058

wdbdeP A5 @m ne of formula (V) PCT/TR2007/001058

Detailed description of the Invention
The thienopyrimidine of formula @is 2 1H-Indazol-4-y1)-6-(4-

methanesulfonyl-piperazin-1 -ylm ethyl)-4-morpholin-4-yl-thieno [3,2-d]pyrimidine

A suitable synthetic strategy for producing the compound of ﬁle invention
5  employs the precursor carboxaldehyde of formula (IT):

@]
() ENj
S

Starting from this precursor the synthesis comprises performing,
order, a palladium

Ci

in either
-mediated (Suzu]d—type) cross-coupling reaction and a reductive

amination. Thus a compound of the mventlon may be prepared by a process which
16 comprises: L

(a) treaﬁﬁg a compound of formula (II):

. 0
‘ L)) ’: j _
C N

with a boronic acid or ester thereof of formula (IV):

W
B(OR™), ™

\N
S/
15



in the presence of a suitable reducing agent; and
treating the resulting conmpound of 5 fornmula (VI):
(V1) NL1-N with a boronic acid or ester

f formula (1V) 10 i n which each
wBQ&%ﬁ 10aI kyl or the two groups OR15 form 0g 0@?0'{558

with the

- . _. 15 «
in whichreach R" is H or C1-Cg alkyl or the two groups OR™ form, together with the

boron atom to which they are attached, a pinacolato boronate ester group, in the

presence of a Pd catalyst; and treating the resulting compound of formula (H1):

e

S

=~ N
N J =N
H N NH
5
with an amine.of formula (V)
H
N
[ j V)
N

in the presence of a suitable reducing agent; or

(b)  treating a compound of formula an

e

15



boron atomto which they are attached, a pinacolato
boronate ester group, in the presence of a Pd
catal yst. WD 2007/ 129161PCT/ 1132007/ 001058
wé'erishhogl y, the present invention further Qﬁ?ﬁﬁﬁﬁoo%ss
process for producing a conmpound of the invention as
defi ned above, which process conprises treating a
compound of formula (I11): O N with an am ne of
formula (V) in the presence of a suitable reducing
| The process thus defined may further
vg%fn%nr?n%%‘eﬁf@&ﬂl}]iaﬁg)the conpound of formula (I111) by
treating a conpound of formya (I1): O NNjt,

N V)
)
“o

n the presence of a suitable reducing agent; and treating the resulting compound of
5 formula (VI): '

w0

n

N
| <L
N e
o;t,ézQ r
"

with a boronic acid or ester thereof of formula

B(OR5), ™)

N
N
7/

N

10

. . 15 .
m which each R" is H or C1-Cs alkyl or the two groups ORY form, together with the

boron atom to which they are attached, a pinacolato boronate ester group, in the
presence of a Pd catalyst,



10

15

15NCI with a boronic acid or ester thereof of fornula
(1V): 6 WD 2007/ 129161PCTN132007/ 001058 in which
each R1-5 is Hor Cl1-C6 al kyl or the two groups ORI5

woé HozoiQoet her with the 5 boron atomto whigh they .0
are attached, a pinacolato boronate ester group, In

the presence of a Pd catalyst. Yet further, the

present invention provides a process for producing a
conmpound of the invention as defined above, which
process conprises treating a conpound of formula (W: .
10 ( VAPousiingly, dhapresentinyentionifartias pbvies & phdRbss 5B @cing 2

RnpbRid¥# Be fbdtionkd gigﬁned above, which process comprises treating a
compound of formula (TIT):

- O

with an amine of formula (V)

in the presence of a suitable reducing agent.

The process thus defined may further comprise producing the compound of
formula (II) by treating a compound of formula (ID):

- )

with a boronic acid or ester thereof of formula v

6



WO 2007/ 129161PCT/ 1 B2007/ 001058 in which each R15 is

Hor CI-C6 al kyl or the two groups OR15 form

together with the boron atomto which they are
wébdodsRes, a pinacolato boronate ester gr OUD?Cir)i'B}oFﬁoomss

presence of a Pd catal yst. The process thus

defined may further conprise producing the conpound

of 5 formula (VI) by treating a conpound of fornula

(1) (HH ON with an amne of forrmula (V) in the

presence of a suitable reducing agent. A

pharmaceutical ly acceptable salt of a thienoprimdine

of forrmula (1) may be :reggred usi(iNg conventi ona

t echni ques. Typical |y $®B 3 ocess conprises treating

15 the thienopyrimdipe of fornmula (1) as defined

above with a suitabl@ acid “™n a suitable sol vent.

In the process of the in enpwon as defined above,

both the amination st®&p”an®y t he Pd- nedi at ed

cross-coupling step take place under conventiona

condi tions. The pall adium catal yst may be any that is

. i cal .y s f Suzuki -t ype cross-couplings, 20
”%ﬁ%ﬁg@’ cig‘?‘iﬂﬁ%)cz.ﬂkrh@r the b E1egp@B tfoins togethiee avith Yhe
bero ol oW hidk thely Qfe dtRAShANS 6 Btd ot

NaCNBHg, in pare?i cular %%W@WB esier group, in the
PE§RRRe 959 7'd eaelysts 132007/ 001058 The pi nacol ato

bor onaf SRSt .or | nstance, prepared by a

process as_agéégﬁ%gﬁﬁvﬁLg?Pﬁgﬁk%?pﬁﬁﬁgﬁ@ﬁggﬂEﬂﬁﬁbles
compayad 6f theiintentioh hodefined above, which process comprises treating a.
compound of formula (VI):

O—_—'_-S/

N\
O -

with a boronic acid or ester thereof of formula avy:

v

B(OR3),

\N
/

.ﬁ'
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A conpound of fornula (11) as defined above may be
prepared by a process which conprises treating a
compound of formula (VII): O Na 5 with a lithiating

wEARM0tQ! | oved by N, N -di net hyl f or mani de ( DpMEag-hiMoorass

-reaction is typically conducted by adding a solution
of the lithiating agent in a non-polar organic
solvent, for instance a hydrocarbon sol vent such as
hexane, to a suspension of the conpound of fornula

E&I in aﬂygr%ﬁgic sol vent such as tetgahydrofuran
1"@3“.‘*‘ i R7gs Higr GreCoplled of fhe twe @ravips AR o, tppetie veith the
HKordrOMbrh @5 RAIAL -z e lithiatin

aéent i s ty§?§§%ﬁ§eg%“%?ﬁ%ﬁ??%ﬁ?ﬁﬂ%£§%ﬂﬁ% ﬁ%?&ﬁ@gnﬂm
mespeeafpiPdivatalist. A conpound of formula (VI1) as

def ut roduced by a progcess which
corpr 5 8o ¥ e B AUARS colodtg Bhficing o qompoesd of

fommty (Vi) b treaingrecdampeundi offoratigaj ¢ sol vent. The
solvent is typically an al cohol, such as nethanol .

The reaction is generally conducted at room

t enper at ure. The co d of formula (VII1) may
be prepared byH he procesqd des¢ribed in Reference :
Exanple 1, or anal ogy with _such a process. 20A

t hi enopyrimdine of formulaNT) may be converted into

a phar-maceutical | y

SN

with an aﬁine of formula (V)

in the presence of a suitable reducing agent.

A pharmaceutically acceptable salt of a thienopyrimidine of formula () may
be prepared using conventional techniques. Typically the process comprises treating
the thienopyrimidine of formula (I) as defined above with a suitable acid in a suitable
solvent.

In the process of the invention as defined above, both the amination step and
the Pd-mediated cross-coupling step take place under conventional conditions. The
palladium catalyst may be any that is typically used for Suzuki-type cross-couplings,
such as PACL(PPhs), The reducing agent is typically a borohydride, for instance
NaBH(OAc);, NaBH; or NaCNBHg, in particular NaBH(OAc)s.
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13

20

acceptable salt, and a salt may be converted into the

free conmpound, by conventional nethods. Exanpl es of

pharmaceutically acceptable salts include salts with

' i, WO 2007/ 129161PCT/ M2007/ 001058 agj
“Kggﬁﬁ%%?%chloric acid, hydrobrom c acid, hyd?gﬁgﬁﬁgﬁmuﬁs

acid, sulphuric acid, nitric acid and phosphoric

acid; and organi c acids such as nethanesul fonic acid,

benzenesul phottic acid, formc acid, adetic acid,

triflyoroaceti¢ acid, Propionic acid, oxalic acid,

mal oni & PHRFefato dorquals sstep ay be.fiorimptreceapieparediy & process as

dasdribed {rP&ithe | | taéah%' WS wili ri,c acid,

citric acidfmgﬁﬁgﬁgﬁulfo #géqggﬁaﬂhgg%QP ic acid and

gl ut dnsenpeand of foymple 4T gs defiped abbave isiy e pPrcpytediby a Rocess

' : t a be nesul phonate or a

%(Iq{) ate.égl\}g%{m??g&gg@ﬁ?ogﬁ%msu%&ﬁs a nmesylate or a
hydrochloride.\@pe salts, for_instance salts wth any
of the'inorganf or organifc acjds nentioned above,

may be nono-salts or bis-galtsy Thus, for exanpl e,
the nmesylate 10 salt may benthe nono-nesyl ate or the
bi s-mesyl ate. The conpounds |[of forrmula (1) and their
salts may exist as hyd sol vates. A
conpound of the prese venq on has been found in

bi ol ogi cal tests to be tnhikj t or of PI3 kinase.

The conpound is selective f¥ cl'¥ss 1a PI3 kinases
wath @Mitiia HoRafh -call i bi. { st a. .
20_“‘;1'41 gmgéea%ggttfibg?ty f%bréﬁgltg%lg@g%a% asss'l © prpgtion 1s

typirally eendupied b pddingik solptiothe tholifhinting agest fed mat poler dr@inic

| 104 | A d of the present
S L — T TN

cdupraisd pf fonmplhr(IX)cinlaa orghickobleatsich & BshydkdTass (THF). If
cor di rf}%l ... conmpound of the present invention can
150 Bitakes placaiadow terapaeiterf Horsi7RTC. Mhom

lithPAaE HEdnt fs@ti(ﬂl;icaa@ A AW it G ih&g}mg @hﬂgﬁlﬁéﬁhﬁﬁ‘ r. Such

abnornmal ce %;O\M h,” funct’ion or ouri's
t y pi 4 &P PO sorared Witds dpfidedeibnesmay bxpmophes befa

A R 0

[ i nExper “14(5): 703 -
-732..'These i nclude cancer,. i mune disorders, = - . -
car di o'\,/asc:;u;;lf‘,al‘r(-‘\'nm't sease, viral infection, - -
i'nfl ammat i on, ‘net abol i'sm endocri ne di sorders and
neur ol-ogi.cal disorders. ‘Exalfpl es 25 of .
met abol i snf endocri ne disorders include di abetes and
obesity. Exanpl es of s~whi ch the present

conpounds can be use N o trefﬂ\\
o
N

with morpholine in an organic solvent. The solvent is typically an alcohol, such as

Cl

methanol. The reaction is generally conducted at room temperature.

The compound of formula (VIT) may be prepared by the process described in
Reference Example 1, or by analogy with such a process.

A thienopyrimidine of formula (I) may be converted ino a pharmaceutically
acceptable salt, and a salt may be converted into the free compound, by conventional
methods. Examples of pharmaceutically acceptable salts include salts with inorganic

9
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i ncl ude | eukaem a, brain tunours, renal cancer,
gastric cancer and cancer of the skin, bl adder,

breast, uterus, lung, colon, prostate, ovary and
from

. A human or animal patient sufferin
““F%ﬁ%@éﬁéisorder, cancer, cardiovascul ar disggg 0071001053

viral 30 infection, inflamuation, a
nmet abol i snf endocri ne di sorder or a neurol ogi cal
di sorders may thus be treated by a nmethod conprising

gg mnistration thereto of a - WO

2 ?P%Z@Mi@éﬂpnsz@d,mamc @oﬂpbydgciocﬁh abfﬂf?s%ﬁﬁ@ Béid,
t t

ﬂlﬁl‘é%@iﬂlaﬁﬁgﬁéspﬂer - %ﬂgg@ ?%?18@@? 6?0?1 I Iq%@po nic acid,

pati ent

hgp@@g@éﬁmamdwxdofm‘miu awid; acdtic @Bidai o fREMc i ploBiochii&icid,
OFEEIE gcgnglontlg” s.inventia ncl.ude, but are not

imte AL Spocigr g ic Beiflggalein apid loptispeidy malic
acidy @itaniamid) loitric 501d,| eﬁm&ﬁﬂfoﬂc%@ﬁ' BRhriR. agfdsaﬁagﬁttanﬁx gkilsC

aut oi mune di sea

T%P %ﬁ @1 eral sease
KeDO0E S 15 aesy. P@ﬁ@@?@orl%émhe@h@e abdneergiuiphonate
otlh Sulplees. SMothfAigdIRBhE Ofbis HGHE oﬁk@%&% 1@% s

hor e rel ated di sease, conditions

or ga ?@#ﬁ%?@mﬁmq@hsmemmoﬂbémmgmmyx@q&Mdﬁwﬁ,

tive dj rders,

AR Ly PN QIR o LTl e BHE: 106 Tonstauble i mseribe

i nfectious eases, con

safiamhbe ﬂ.l@nldnpmmdsylatd ardhﬂ:lﬁd-n@lsﬁaﬁl et aggregation,
liver dlsease

o oé’mé’%l"ﬂ?%%us it et %m’rﬁgﬂrﬂ%@m‘ws or

pat ho
sodretiésvat i on, and CNS disorders in a patient. In one

enb i ment da human patient is treated with a
GrAPQndred e Arasent igventian pasbarn fewdiin Aldlgical tests to be

eASEOATIETS A6 Ofpe o3 RS so1@rivd O ofdsf 1o M TS over

id corrpound of Formu present

sa
claps fhan ?ﬂ)éﬁ’wlﬁlat lepta Z@rfnbi%leaﬂmwﬂof Mass Ia over class Ib

PISR s ST ﬁﬁhﬁg! be tre ted acco d|ng to the nmethods |
of this irnvention: |n18P(ﬂ’8 15 55lretdg for thetp 1l Pevisolegms o,
b r edstomuprad v e kst imRRASS Haf this 8 busd a5 an inlibitor oFPI3

| arynx, { S

|to trac esophagus, :
neu ?@%‘ﬂ%ﬁ%f a cl9s§ RIS kingge. rﬁcckéﬁlalba@amhmmmprgsm

mpmeamedlswwaaparamds@w&s&séﬂ arfgﬁllg% %Dgg?q il mﬂ" B

" gell .20 Iun carC|nona
‘Yﬂ%gf“ﬁ haviqusfuc ermadgﬂbgnownje’mmaian opwﬁmea:sm
tyrehel t i t carc
9%@6&%% é&;&rﬁ%?nona[’%f) 3{)?110}1 QW“S%MﬁW are

undi fferentiate
disgussechiaspreesel Cdmﬁapemﬁpmdﬂn:r Maﬁsxgoommes)mﬁ& 73h1 Mfke
ssa i dney carci nong,
uw%?é?%?% |sordesg]"da ﬁ%ﬁSWﬁg§W§3$@§%§“mﬁaﬁﬁvﬂbelIs
mfbum:aabn,maﬁ(ﬂlsﬁmild@&ﬁeﬁ%rde% Adneutdlddical Qﬂgx]lﬂgrs ]Ej:PaH_Ilpl?es

I ntesti ne, col on-rectum

Oflgq?:h%]rsfnﬁeél%o?%t #Ardsss Hchyda Aigbelesiandatbesity: vous syst em’
Fodgieities aTashdo LT fe pFALSIBNASGILAL, 58336510

an be treated accordlng to the*ne
inchude lenkacgHia.ibrein tiseours wenaheanceny pastintanest a6 cancer of the skin,
bh&ﬁﬁﬂﬁ&@@h& cardi her os Ier05|s nyocardla
infarction R%‘“” &%gﬂ rve’ éeﬂfm %qnl‘”ffﬁ% hurhan or animal
patient suffering from an immune disorder, cancer, cardiovascular disease, viral

™~y

infection, inflammation, a metabolism/endocrine disorder or a neurological disorders
may thus be treated by a method comprising the administration thereto ofa
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30Neur odegener ati ve di sease which can be treated
according to the nethods of this invention include,
but are not Iimted to, Al zheiner's disease,

i n's WD 2007/ 129161PCT/ 1132007/ 0010 _
W‘g?@z’é@)‘ anmydrophic |ateral sclerosis, Hunt ?ﬁmm@owss
i schem a, and neur odegenerati ve
di sease caused by traumatic injury, glutamte

neurotoxi city and hypoxi a. I nfl ammat ory
I seases ich cart be treated according to the

%ﬂ%’&'&‘g"%ﬁgi’ﬁ’?ﬁ@t BvERRQayAsidefingdabbur & he berditioreofiiad patient

thiynthéRBy bOimprHeid R bLeflo %{ihri tis, psoriasis, contact

dermatitis, "and del aye ypersensitivity reactions.

| n addpeesqud eonsbidons sshtable biaedingiocht mREHEHEYHA invention

IBRO R G ot 1By ntion exhibits physicochem cal

and phar rracoo%?ﬁtgfi ?éé%ﬁlﬁcgfiﬁeegl%% E‘el?ﬁé%@%am cardiovascular

disaraes Sleheimiors @iséetsi@@aﬁi Bistodiavirdl diGkabks Butoihlth fd dieciQ "
in.the results, of e biologica
-afhgf"sagl%g&%&e S3i PYriasis Ap@ioslingesn nmimation, pewrological

assays descCrl
disarderscaihamohbeclgeadRbRe, d ' Qus
LSolubility at physiol o idggﬁﬁgﬁ’%?%ée%sﬂof&&%ﬁ%@y is

gr QE'ID O HErunaecrigpey %nsglﬁe@od%mmﬁvewom disorders,

ol atiie Ao Medis L. knce it. pronpte
IJbi Oﬁ]\gaiel abigclﬁikst’i/. ugeﬁ#ﬁ%%%ﬁ%%%ﬁﬁ“ﬁf@%dw%ﬁéé@a
thﬁi?;e Aeduserdplpte eéfigﬁrbgaﬁpy,, chmﬁshgmgémgp%r@rﬁgl)((mp Mivgr
dik ce .assay described in Exanple
.in \NE ] cﬁfog _Ee colﬁrrlﬁggéfgﬁ(l% l%fé"’éﬁ g\ﬁﬁﬁPﬁJWHQ% ang {uIN:
diprrgers dvapasient daoasembodiment)s PahOCYitRnChk §RHANGE, o

w rate of liver nmetabolism It

j t | .
°°§_§%’%§¢P§°§%¥ﬁ£ 1308 8 ahmragticalby aesepipblasuior, adkweat, or
vehicls siht: innsaRNdoniduRd 56 w5 i.cochem ca _
. ﬂ% ﬁ{}ﬁz@rgacoki‘neti c pr%%glrti egﬁﬁﬁtﬁ]ﬁ%ﬁ%ﬁﬁ%%&ably
m@l L S1c%8tency as an inhibitor of PI3 kinase.

Ac SR lsventd on ca . . )
i Cg%}i(minst er ed_Bi?%Ibge gg%ﬁ%%oﬂgp] g&gé}%‘e mﬁ%‘{;r?? ,%n? Bvention
mn ng‘llté“‘o‘?‘ﬁ limjted de foreast, bvary.tdeevit,qrosuns, téab) RhSourinary
' ras filmcoated tablets, |iquid :
trag@%?i ohe oF SEL%I Bglﬁ?‘gt?ronﬁsneblf&’%’é?oé‘?ﬁ étP%'I?‘Fly*,Skngr exanpl e

sol uf

keratoeeapthosuuluag) apiddrmbideasiiaisd, Yared celURRMANE AN L ¥an JIE
stall ceft

di sease, and cerebr al

e QIRaund AmycthRer efore be given by injection or - T e
- T RARAE (R T caittnng hing et ipons, inciaic,

usion

 adenowby winoigas, béerdgacindii Ahjrof) %@éﬂﬁ%ﬁoﬁ?ﬂga oc;ig'}afg&tiafed

ca'rgati ent _and the route of adm nistration.

d’é%‘%é’@@'ﬁﬁ’%ﬁv%tsﬁmwomad@eﬂanma,samﬂa,vlﬂdddemminoma,

Hv@dﬁmﬁlbﬁ,qah@bﬂf@%,'a@gd i qeal T irements..in each .
rticul ar case.%y&%%ﬁ C%gllv\ﬁg\lll myglpid dd:%?%‘%ﬁ%lymphmd

discraapihany refls. buashl cavity endphaayind (oias)y Ti e \YASEh Dharymnx,

smAGHRMHAdiSq.Adnl.ni;st et ed .al one to adult humans s
0. 0001 t %d@b?e%g%gl%g%“g‘?“%ﬁﬁg'ﬁﬁwb@lﬁ g geTHERh BV Qs
systgmptedgkin's gndriguliemniabody wei ght, for 30 instance 0.01
to kq. ch a dosage nmay be given, for exanple,
o f roc'gaﬁr ac%gjé*_‘ft ’f?é%ﬂsa%@ﬁanrbsrﬂ%aw Aerpeding o thenethbioof this
- investion #:blude,dﬂt biy ndOERite® tof, FRH0si Q%o&r%g&ly%é(rgsclemsis,
myocardial infarction, and congestive heart failure.
Neurodegenerative disease which can be treated according to the methods of

this invention include, but are not limited to, Alzhetmer's disease, Parkinson's
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12 WO 2007/ 129161PCT/ | B2007/ 001058 body wei ght,
preferably from0.0001 to 0.1 ng/ kg body weight. A
dai | y dosage can be administered as a single dosage
cording to a divided dose schedul e.
W@%/Oﬂl%i%??y a dose to treat human patients rra§CT’§%2gﬂ%7’°01058
fromabout 10 ng to about 1000 ng of a conpound of
the invention. A typical dose nay be about 100 5 ng
to about 300 ng of the conmpound. A dose may be
%drri nistered,once a day (Q D), twice per day (M), or
B e A q hterad sglemdisrigumsington’s dishasermwiaetobed ischamid,
fldaenad st ety ' ~Jncl.udi.n bsorption,
distri bigté?ﬁon, %ﬁﬁ%ﬁéﬁdﬁ% an 5‘!38 f‘né‘flg “@F‘afel'f@'“mto’ﬂc@
®4-ar conmpound. In addition, toxicity factors

may ilﬁééﬂﬁﬁ . dosage d adm ni stration reginen.
‘V\heg adm nlg edr]%gsegr“%‘%?a%?)ﬁgewP‘fcoﬁd&‘ﬁ%ﬁﬁ’ltb‘?m@ ds of this
pegstien inclule, hat anegeskaitedin] fituRhioldESink for a
ﬂﬁfsiﬁgdgﬁr%fg of time .The regi rrenila’géblﬁ%ﬂfé%ngﬁed
or a nunber” o DRIl reacdpesy. A conpound i s
f or mint addétibnfto bodss R ﬁﬁrapm [ or_veterinar
e%@[}%?mt j orl a_go cg%prnigcg?ng a pﬁ%&ﬁ%@é@?&%ﬁ@ewm ont
RREPPyiet ast isreacokinetiepropertiel whiehinakdie particularly
well apgdd fop ' ared fol | qwi L
convent i on gll%gﬁgetfe P;Itc])%ﬁk %@ngﬂn%? gng{éméeolﬂiﬂ?ﬁ @F@F@% %Perbl‘éloglcal

AP dessibed ioBranplod whitheh chollawss. 1k partielial Sodiflt plisses
-Ne mnl s r I N an conventil ona
?ﬁl raﬁi‘ﬂp%?"rwlé‘?aaﬁﬁgs OFf Pﬁw S;exl}lbj\fiﬂ is\greatay thandpiMe,
sobubllizy at, phesialogital 511 ksCdeSir. €S, .. ...
| ozenges.  ac hg us orﬂggll y s%bg‘f%ﬂ%ﬁg%fé’%?egg’tﬁaamhbﬂ@-

sol utiesEpo RYseAsees jughrmetebadic stability 28 Shown in particular
S_0or

byetiie hepatieste diardo®hssePlilsc %‘?‘%%Pﬁgriil i FrgmpRund

Conposi tions 1 ntende

el ixirs.
Wﬁr%ﬂ% &yhaye dow hﬁ:mgacﬁftlf c:kra;rame:ﬂw\dll:épa@%ﬁe icIétaf_aB@e &frfeéz{t&r
ke b B e N N UL O

such conposi tions nay
thepiescnt ertionposdess ORISRk hinBaDhd BREIRDLNGC
col ouri ng agents an

p_r%%ﬂ:ﬂ:ts Svhil BUQU @lg?]}a?g]g?% Eg’)te@caf 352 Jitdleitor of P13 kinase.

O

eserving a : : :
prasmemmnt e by p oAt Ul LIS

in the active I'ngre

- ,.25Tabl ets. cont
- dofgae Rt 151 ST pral s i e Formooldatibiabiapoudo bip s

- filnveorbd AbRtsS Winti@ BdieHER" facture aof ftabléts.
. These_excj p’i%nt s&ﬁ%é&boétsﬁkﬁ%r%ij%r@? V’(gOHP’FW s,
IntZHapruleslye mireyaneng s obsatiencossigti The @afleRdity HAGhRIe:
givéiﬂsﬂn%%amapﬁﬁg ose; cellulose, corn star cﬁ,
potat o starch, cal ci um phosphate or sodi um phosphat e;

gr abhel desigeglependds oh aivatieiof Fiches BOLAYEHhSace Rhicht and
al ginat 6¢ of

cong'o %rkn ﬁigtpgﬁc%ﬂi %cf@lg%&g’? @? zlid%tlﬁgllsg'at?gnl. %aily dosages can vary
within wide limits and will be adjusted to the individual requirements in each
particular case. Typically, however, the dosage adopted for each route of
administration when a compound is administered alc;ne to adult humans is 0.0001 to
50 mg/kg, most commonly in the range of 0.001 to 10 mg/kg, body weight, for
instance 0.01 to 1 mg/kg. Such a dosage may be given, for example, from 1 to0 5

times daily. For intravenous injection a suitable daily dose is from 0.0001 o 1 mg/kg
12
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- gragles egniliéanisyiedd br sofi cfapﬁtﬁes &Csy%s%thﬂrsh
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bi ndi ng agents, for exanple starch, gelatin or
acaci a; lubricating agents, for exanple 13 WO

2007/ 129161PCT/ 1 1320071001058 silica, nagnesium or

W(%Ufﬂ#gggst earate, stearic acid orméﬁlfhge;ggﬁ\?/@%@z 1058

dyestuffs, sweeteners,
as lecithin, polysorbates or |auryl sul phate. The
tabl ets nmay be uncoated or they may be coated by

known techni ques to delay disintegration and

2 reggtg r@ n.the gastrointestinal tract and thereby

L RrerhlyEynh 8408k to (hmeikerbody m:@em aﬁry @age can.

Hémﬁnﬁﬁﬁﬂﬁﬂﬁs Sinble WsAEls rl al .. ﬁ%f{/] cery
m)nosrt ear at eaorégl yoer ?X(ffgisad Bl 4dvi dc?ﬁés Pléyed
Such 1¥pieply adess rﬁ@ﬁm@umen paticntsaniyaget fém %b&&qw}u%to
aaaﬁrlgog f 4 QY eans.. of Xin granul at i
tabl et ﬁlg?;fszﬁ‘g}a coa %ltha]%?mf‘?q An%%?%emd@stbw 100

e el e300 mg didhe amapouts.e Armye Ak Be Bl RI&N R a &y

a5d | 1Q wh th t
B By B S oo e b et
i phat .
R or oo ppRAILing SRR SABARR. BeBloion,
elriop ﬂg‘?’é drditlay %Onpm@é nln addlithmctoxicity faviore thaWiiitfhence

ac
t _oil

. theabeige shrar i
bsige @id aniishaBficllen’ oﬁ%%ﬁp ol Oty B 5ilh gapsle,

ctﬁlﬂu' d paraffl n,
g%?tesiudaéy mlesy :&aitmnﬂl}rtfoadﬁpebiﬁéfd ctibd Bf hme. The

facture of aqueous

re@bftnRh AN EH?EJ exc?%?ré’z?%"ﬁ]% fstapyendi ng agents

suspenS|ons
f or mmw;l 1smwmeda@mﬁmf,ﬂmhﬁséduum?
nmet hyl -cel Tu ose

Iulose r oXypr qp
S 8%9 g| FaRrsin qWP?ﬁﬂ“ |0irér©tnengdm¢qepﬁghleamﬂar or

i um a
Jupnd. 'Qhﬁmmemans &t Rl T)%pgf %Hg C rglgﬂécrsn@.[m )éthogs

{gat ur.al.l. ¥ ﬁcul ting phosphatl
&% afministerg %t‘ihsﬂlymro@twh&ﬂyfsmmlaﬁfohﬁl ‘BRe

‘compingte ﬁ&r ¥ ddmihited iR GhfSonvERo gﬁﬁ@ﬁ@,ﬁ{ Brtapseasfellavsf

pol yoxyet h Iene stearate, or C

et h{#¥ ene efor gkankple, iy gabddtalcnatadl tapledt! 46 @éscﬁ&%sg

. Iozfaﬂg %ﬁéﬁﬂs Gr H%P&%g%%go%%,f (ﬂiﬂ? hARY agg%l:‘]\gp POWdsas on al

con ensatlon

hgg 11:1(?11%0 h as

%/l ene, sor bi-tol rmnool eate, or. CO ensati on

© BPH Y BRRATEL peerine b apmiciiuk kosweristhe art for

products O

'the @Qnufaetﬂreﬁcﬂ’ Iftlﬁmriﬁcf:ﬁichyc c@ﬁmﬁ@%l ! gﬂrl]ﬁoor%% 3%%355@97%31@11

oxyethylene sor
one! Oﬁ?gggq‘ﬁg ti6d frolsibe geoup wgnénﬂyng@lf svmeemiilﬁ n@Ne or
P

ﬂavommg SHeaS oI Rrink GSent! e n-pr opy!
. hydroxybenzoag émong&“{ol?z)é&rll%n §d¥ Ff% yERYde” such
b angac elegsnt gud pHatabln preparations.
Tablets contain the active ingredient in admixture with non-toxic

pharmaceutically acceptable excipients which are suitable for the mamufacture of

tablets. These excipients may be for example, inert diluents, such as calcium
carbonate, sodium carbonate, lactose, dextrose, saccharose, cellulose, com starch,
Ppotato starch, calcium phosphate or sodium phosphate; granulating and disintegrating
agents, for example, maize starch, alginic acid, alginates or sodium starch glycolate;
binding agents, for example starch, gelatin or acacia; lubricating agents, for example
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300 |y suspension may be fornul ated by suspendi ng the

active ingredient in a vegetable oil, for exanple

arachis oil, olive oil, sesane oil or coconut oil, or

' 2007/ 129161PCT/ 1132007/ 001058 ni ner
stfl}gﬂug}gﬁ iquid paraffin. The oily suspensi oh ‘ET%W““I"S’;

contain a thickening agent, for exanple beeswax, hard

paraffin or cetyl al cohol. Sweetening agents, such as

those set forth above, and fl avouring agents may be
preparation_ These

| at abl |
%E’q%%%?%l@w ¥ ilgiubei eeny add kit
e bl ¢
s mﬁgg T TR e S
3%% Jil FEmay bpurspated or dugtinayde coftediay Eiovﬁﬁ@é’ﬂzﬁ’«ﬁm to
déibpdighitdeyRioh BHd Q&blgﬁ'im'lﬂ]th%%%%} greufin adispersing

or .wetting agent suspen
° SyshEedragtien oves 2 I@git pebiod. Birspamle0tias dVBS kRE.AQENLS

SRk 0T a5t Rt ik Reremion

| ready nenti on

mey,be exenuwfttercd e keovim@antder X6Pbilahi e w Ffﬂ% kY mauhg%t i cal

al so be present
con%iou?ffag%ﬁg’gﬂgﬁrﬁ tﬁlﬁ\%#@m&ﬁawmemsbe in the form

f  didmulativei Ak
v I eﬁo I@f?or ex%lgl e oI Ve gixfafgﬂﬁg?lg%%?@sgﬁ s,

10 Wlbegeq%%lm qxfgy%qng@d}ent 15 gnxedatih ke inertgulidl dipigehi6) fidrl eRaple,
ing agents may

camxmibmﬁ@ﬂaeg t;abl.e enul sj f
be natural | ;Hg%% rrlglﬁléiégélfrfk%o SF 2558 a@‘ﬂg’ﬁl’ﬁ“&‘éé@e@m
f‘o?“%j% mgr%@?é eepresant asatelt, af inyxdGeH wite AR S

and esters or partia

ean. | eci thin
eris gerc‘%Ve(g&i?P PEQvEQilis an hexi t ol
anhNWWWPEMommaimiﬁhéﬁmﬂetnﬂ?eﬂMH s BAE wifh
15 excgé%]rq gatb!)e)ﬁ @roducts of the said partia esters vvlth
RyT & HEM THgRiagkEne adupis Snprybersy Siwhe xsipichistzad

suspontiel aaie, fof b, SRULS! ARaITCAL BAAOR! BBy cotyioee,

weet en g and fI avouring a
‘fﬁ%’%ﬁ‘@ Swwmwgmmm@vag@mhdéwg@ anpl e

traggbatiie ke t icular a syrup
%or di abgel%nl§ géa%ng{?ﬂ m% ﬁgfﬂ“ éf‘r‘?q“gﬁlb’ -pPfuEing

05]?}5@@@%, for ep:@;np]g i@rﬂaineoﬁmnﬁeﬁs@ﬁon l\iﬂ?ﬂlﬁ:li’s (ﬁ%'&ﬁgylene oxide

' i ch-only netabolise a very -
2w h?%eiggﬁo%g%% eglf" Oﬁstﬁyi%ggﬁﬁeﬁaﬁeo?rwanéw@w predpctlofo
eth}d@q%tmdw: mtwbﬁngmM1phau€h1@§ﬁdly %1: MEmBRd 1;] | avouri ng

| e arenteral l'y, “either
hep %g%ﬂ%gg%%quf%% (©T FoRdensation psadpcts of eﬂlﬂbnmmd&:witar I y, _
partiaf estors ﬂas‘t‘ﬂrfﬁﬁh bty a8i6s Bg 4 BEHSE QK ag )&g&yh&ga 8or 1t01

mong%m of sterile injectabl e aqueous oP°

f)tg n<| GRensationgredustsef sihytenamyids mﬂlqwﬂﬂ &t derived
25 from fatty acids and hexitol anhydrides for example polyoxyethylene sorbitan

monooleate,

The said aqueous suspensions may also contain one or more preservatives,
for example, ethyl or n-propyl p-hydroxybenzoate, one or more colouring agents,
such as sucrose or saccharin,

30 Oily suspension may be formulated by suspending the active ingredient in a

vegetable oil, for example arachis oil, olive oil, sesame oil or coconut oil, orina
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30 according to the known art using those suitable
di spersing of wetting agents and suspendi ng agents
whi ch have been nentioned above. The sterile

WD 2007/ 129161PCT/ 1 B2007/ 001058
“K%%éﬁgégﬁron may also be a sterile |nJectabI5C%o 2 e=®

or suspension in a non-toxic paternally-acceptable

di l uent or solvent, for exanple as a solution in

1, 3-but ane diol. Anong the acceptabl e vehicles

and sol vents that may be enployed are water, Ringer's

gkt dibmchns hqmldqaanafﬂn.f mbnyrmpmrdn@ &a@'&bﬂthin‘h’khzlclkéhmg
Qn teri [ are_conventional ly

gg&lform ‘épé E%P%é‘ﬁ{f aiﬁ‘ﬁlgbml fedi um For this

pur p (S%eﬁﬂiyig labéne] sthdhe GhdRb ket T8¥h BvE %ﬁ%@&ﬂqﬁ

B &H%e?ietl c npno- _or, _di gl ycerides. In addition F%%/&Elgy

5 0 FrYides Rflgdable gr@l preparaiipny %eaewommesxm@pwa&er on

pidseivid BF iAPIRIN on(f aB¥ndidXi@h dc s aécgrbtr%fm{gﬂ@ B?ﬁlble -

aerosols or solutions for ne |zers
PPWders ardrgigrulsy siiteble tﬁéirprqmqmoepﬁ PR dqUEpusBUSpegioh e ﬂﬂer ug
nt .whi ¢ch
aH&ilﬁ% Bf‘w?:eﬁg:b%fg? Ith% aﬂﬁ\% agm'%?cﬁ%pl ﬁ]aat du[;]#és(ing (I)rs

We@mgatgem;am;mpatdmgeigamrhnmohdz 011 mefeqfréueﬁfaﬂﬁést SthifibleBspersing
& {tmm to.rel.ease e dru Such ials are cocoa
of, g agenys R g&%“é"%ﬁfs’/ ‘@5‘ Sinse alrgagdy meptioned

abdve. Additivmil eXdigiants, foPbRPRI ¥weetchBlel fiSDurif®hld/ %dl&%ﬁﬁ?

m

sol ution gé suspensi ons. 15F)Vaginally, Tnt
AL, WEK 215 88 Preseifipons, creans, gels, pastes, foans or

spr aYhef FHPHAR O So R ARG bPfhe i AT b i Dis Be }nllge ﬁogm of

active ingredient such carriers as are known
oin-watgr g@ub@ps &Ehe.ody @®hase may bemarah]e ahily folr exegeple olive oil

OPJIQM&I Eﬁ?()ﬁ%P&um 16 é] yenti.on rm%g:\ese

prepare e exanp

Smabbamaﬂmﬁm agentsushy lﬁﬁraﬁﬁnyp@rcﬁﬁﬁ@ g@nﬁ%ﬁ EERHIOfum

i d hydrophopi c pol.ynmers contajning a co ound of
a"%% Ogﬁ%‘% &w&n#é@w pesaring BRosRhatdes oy el lesse e
leaitiih,cin@ 8ster® of partifl dsties dePedTr6Mm3s l?’%ﬂi@a% he%'mhfcﬁuﬁg for

susi ed- release matri ces include pol yesters,
e)ﬁw eosgg? W@condensaﬁon products of the said parﬁal esters

a co %Ill?e)ﬁgaﬁg l'yl'ac Ie?) s’k& %%5%4'1@1%9% %EJI%&H%{%{?‘S}“&&)
engdon WI&EO gntpingvgetaming amtﬂajfoandg 2&ents. Syrups and elixirs may
begf'a BRaed Wh s %,VF&%%%QQ&H%’ @29: q.iar |38’°F1'8L15P’3’1t°1 or sucrose. In

et hyl ene-vin
pagliyiubir glsymip fprodiagteiid pEt&mt};l CANeO1RaiBI4E Bardisrst daBy ]%rb‘fﬁ.%a\lfor

m. (i njectabl e her conpqsed actic
oxnpig SRR L IWEGCHEHR ot BisbPGApe ELese o o) angemagbeliEe)
veqminahk)i:ymﬁtﬁr@umgroxybutyrl c aci d.

Such formulations may also contain a demulcent, a preservative and

flavouring and coloring agents;

B) Parenterally, either subcutaneously, or infravenously, or
intramuscularly, or intrasternally, or by infusion techniques, in the form of sierile
injectable aqueous or oleaginous suspensions. This suspension may be formulated _
according to the known art using those suitable dispersfng of wetting agents and
suspending agents which have been mentioned above. The sterile injectable
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A compound of the invention may be enpl oyed al one or
in conmbination with 30 other therapeutic-agents for
the treatnment of a disease or disorder described

i such as a hypeiproliferative disorder_(e.g.
W(ggorﬂg% "' certain enbodi ments, a WO gCTI&BZl}gHGOIOSS
2007/ 129161PCT/ M2007/ 001058 conpound of the ,
invention is conbined in a pharnaceutical conbination

formul ati on, or dosing regi men as conbi nation
with a second conmpound that has

th ,

Pé?ﬂ%% &%E&Ym@l hefagsicalle ingectablepoittion or euspértivn ih § nbS-ef
Rinsi ' @d]méﬂﬁf i f ti di der (e.g.,

pfgan ce ?)%@Eé he ! secon r(% éﬁ)g%tuﬁoé %’égfn\l/ﬁﬁ 3"1 %gog‘ﬁgﬂrnﬁégégw@éldﬁﬂ-

conbiAaarigche dseptablaveliclenindhohicn i iay®a oRLRHE Q%'vb’a:er
m@g%rtg%mﬁmﬂtisanc niactd'f.]_vi tjes.to the compound of the 7
AT SYHEY cHgrfotolinpelnaaddifions fiwde, fad bils

i nvention such
agtdegventiSoaly enpiprdagd g sakentol s ent =i N, .
M@’t‘i‘ﬁn in amount s t hat .gr%%%i?%%lt@‘?l\%-?%%s%mose
aér;}ﬁrpos e e cplogskinglygisaismthttic mome npdiglytérttes 4h
‘additien fatty @citlt 8Rh @9 BRI f .the.invention,
oy i patj on wi ta% ac %gnowﬁlg:}ge glﬁafn%ogﬁ'ﬁ[%g fch

in 10 co
as dg'}, cr i BEghpletien, in thetfern ofderasatsion solidieis@pyndbalzche

adm pj st . | eous or sequenti al_regi nen.
hert adm v e B S ARG pete Ty marne e
WHR 2 suifbin Rapeiritatingexripien W6 s Gt Bk PlehRarutd But
; nistration, incl ydes coadm nistration,
h(gg‘i{r%gﬂ%%r?%? g%‘"é’ e’f%%"rrﬁﬁ?‘g’t"’fll)%e e gueltiim flegectum to release the
drpéfivoh omtrialsake ddzok it laad hOF-< Rt GRRSRCUL | Ve
adm. i stratiop i.n_either order, "wherein preferably
therd i s ‘PIPHE Briforn aferang oimtmens, jellits) calbiriuwe,

sohugiens sr ssbpaakibafieousl y exert their bi ol ogi cal
ties._ Suitable dosages for any of the above

actiyi
coa :% ni stegaly. dgBetfornapEpaskriss, tamponspeream) pbIy, gses]
foor B ¥y T8 rmh INR .1 Q the.conhj ned action
(_synl{eg?gy of&%%lg newey F%gﬁ?l? ﬁ%ﬂ%@ﬂgm‘t chier
CARIRBAS ite agebe approptisieat ment s. The invention
wi | r.described in the Exanpl es which
fol gﬁgﬂ é#etéf{égenggpaéﬁ%q{la'oga_compound of th?invenﬁon may be
. breparzd.- Buitdbllosxamiphes o ouyHindildicne priflabdions incl(l.lfgA 4gi xture

Forfronla, 2 whichii@ribétard 8364 | shdps 2 "%yﬂ
.2007%}&29161PCT/ |aézo§]%%d§%o 8§ ngﬁlﬁ%%lﬁ?'se%’ 0% 0di um
TIPS aBples obsustainedamipasabattite inatidrpolestRy els
aci di fi ed (HCI,

(Rt E DB PSS SR AR araDi i one
polj(l!a%de&gl.}/.ﬁ. Batért &opB F8,01 Data@rolythkirs br MaRi6k 2ERLEE DY
gan{tﬁfl—&ilﬁ‘lt-t—%ﬂltamate, non-degradable ethylene-vinyl acetate, degradable lactic
acid~g1yqolic acid copolymers such as the LUPRON DEPOT™ (injectable
microspheres composed of lactic acid-glycolic acid copolymer and leuprolide
acetate) and poly-D-(-)-3-hydroxybutyric acid.

A compound of the invention may be employed alone or in combination with

other therapeutic agents for the treatment of a disease or disorder described herein
such as a hyperproliferative disorder (e.g., cancer). In certain embodiments, a
16
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' ' MHz
and air dried (9.49g, 66% . 5 111 NWMR (400 3
d6-DVMS0) 6.90 (1H, d, J=5.2Hz), 8.10 (1H d, J=5.2H4
11.60-11.10 (2H, br s). - A m xture of

o[ 3, 2-dbyri m di ne- 2, 4-di One (9. 49q, 21001058
W@Eﬁ@%@ [ and phosphor ous oxychl ori de (150??19?%%

h)

heated at reflux for 6 h. The reaction mxture was

then cool ed and poured onto ice/water w th vigorous

stiffing yielding a 10 precipitate. The m xture was
yield 2, 4-dichl oro-thienol[3, 2-

oo ‘#‘r?%‘iigl gg’f’fbt%!lllf combigedni at}élasnédeﬁhc(chcﬁ&ngaugﬁS %1 .
fOﬁMQtioE@ ﬂp@osm}%r)egi& e%%’%kélg %é%éﬁ% 1@/ Wlth%, s%cl:_gn)d coglpound
éﬂ ’tbhmeq:mhfemm propdrtiyd ertthiranadeful z%xdidaﬁﬁg gi di ne
Py b cibogfl e gy Db gecond compond o the~
mmemm@mﬂmmn @éﬁ&u@h BY aa,sm%l g&eﬁ}%fg%b%b%ﬁ%g,
h oI ine (8.11nL an 7
Cﬁg%%?y?ag%g e&?mP%%OQﬁleﬂEm@maswhehaﬁdwyliomot

ratﬁgr u S shed with
ﬁa{'ﬁ’e R N SRR Emrb AR b S DSt on Snliition i
ARAPRER ﬂlgbﬂqe&ffeqtmred‘qr e pl]_r@@%mtended In one embodiment, a

composition of this invention comprises a compound of the invention, in

combination with a chemotherapeutic agent such as described herein.

The combination therapy may be administered as a simultaneous or
sequential regimen. When administered sequentially, the combination may be
administered in two or more administrations. The combined administration includes
coadministration, using separate fornﬁulai:ions or a single pharmaceutical
formulation, and consecutive administration in either order, wherein preferably there
is a time period Whlle both (or all) ac‘uve agents simultaneously exert their biological

_ activities,

Suitable dosages for any of the above coadministered agents are those
presenﬂy used and may be lowered due to the combmed actlon (synergy) of the -
newly 1dent1ﬁed agent and other. chemotherapeuhc agents or treatments

The invention will be further described in the Examples which follow:

Reference Example 1: - 2,4-Dichioro-thieno|3g-d|‘|;_|xrimidine(Y!ﬂ[

o ' cl
N© To o N/J\Cl
(x) (v}

A mixture of methyl 3-amino-2-thiophenecarboxylate (13.48 g, 85.85mmol)

and urea (29.75g, 5eq.) was heated at 190°C for 2 h. The hot reaction mixiure was
17



1H NMR (400 MHz, d6-DMSO) 3.74 (4H, t, J=4.9Hz), 3.90
(4H, t, J=4.9Hz), 7.40 (1H, d, J=5.6Hz), 8.30 (1H, d,
J=5.6Hz). WD 2007/ 129161PCT/ M2007/ 001058 Ref er ence

Exappl e 3: 2- Chl or o- 4- nor phol i n-4-yl -t hi eno
W‘H?‘B%%ﬁldi ne- 6- car bal dehyde (11) (0) 5ToPGI/B2007/001058

suspensi on of

2- chl or o- 4- nor pholi n-4-yl -t hi eno[ 3, 2-d] pyri m di ne

(M1) (1.75g, 6.85mml) in dry THE (40raL) at -78C

was added a 2.5M sol ution of nBuLi in hexane (3.3nL,"

therppayrad onpf sodiung hydmiidg sélotiorland, anglintofMe hAS6A removed by

. ded., The. & ' 1 Xt t
S, T BB e ek i L0 il 18 i
dipsrripeirine didodiond (B0) afa btk PREipRai, Bhich ALAIRIRE 1 Hifion

re 10 poured onto I ce/water

. ?ﬁaﬁzg}e‘% {da@%eg%{%ivupr ecipitate. Thi shwasi colel egt ed %
o DM S 0 R L) . 90
13-152—_1@)1% @y sp4H, t, J=4.9), 8.28 (1H, s), 10.20 (1H,
S) - AmBHwér 18-thieno[3,2-dJpyrimidine-2,4-dione (9.49g, 56.49mmol) and

phosphorous oxychloride (150mL) was heated at reflux for 6 h. The reaction mixture
was then cooled and poured onto ice/water with vigorous stirring yielding a

- 10 precipitate. The mixfure was then filtered to yield 2.4-dichloro-thieno[3,2-

d]pyrimidine (VIII) as a white solid (8.68 g, 75%)

"HNMR (400 MHz, CDCl3) 7.56 (1H, d, J=5.5Hz), 8.13 (1H, 4, J=5.5Hz).

Reference Exampie 2: 2—Chloro-4-mo:_*gholin-4~zl—thieno[S,Q-d|m;rimidine

15

(Vi)

A mixture of 2,4-dichloro-thienof3,2-d]pyrimidine (VIID), (8.68g,
42.34mmol), morpholine (8.1 1mL, 2.2eq.) and MeOH (150mL) was stirred af room
20 temperature for I h. The reaction mixture was then filtered, washed with water and
MeOH, to yield the title compound as a white solid (11.04 g, 100%).
"H NMR (400 MHz, ds-DMSO0) 3.74 (41, t, J=4.9Hz), 3.90 (4H, t, ;I=4.9Hz), 7.40
- (1H, d, J=5.6H7), 8.30 (1H, d, J=5.6Hz). "

18
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WO 2007/ 129161PCT/ 1132007/ 001058 Ref erence Exanpl e
42- Chl or o- 6- (4- et hanesuf f onyl - pi per azi n- 1-
yl met hyl ) - 4- nor phol i n-4-yl -thi eno [ 3, 2-d] pyrim di ne
5 N- BOC- pi per azi ne and nethane
W@%Ogl}%}’éﬁel were reacted together in dichlor onb Jﬁlgl;nzg&\/ﬂr%ﬂss

triethylamne to yield

4- et hanesul f onyl - pi perazi ne-1- carboxylic acid
tert-butyl ester. Ceavage of the BOC protecting
group using HCL (2M in dichloronethane yiel ded

f nyl - pi2p€hbri-Aemortphblin-alil-thitAM3M-xt ur e
0

2-ch|oro-4-nDrphoIi Hpucimer ldgh 1 di ne- 6-
car bal dehyde (I11) (1.00q),

1- met hanesul fortyl - pi perazi ne (750ng) and
trimethylorthoformte (3.8 was stirred in

1, 2-di chl oroet hane (30nL) for|{6 his at room
tenperature To thi's was ladd sodi um

tri acet oxyborohydri de (900R§) and the reaction
mxnﬂevmssturedfor24 ours at room tenperature.

The m xture was"5 t querged with brine,

extwact edwi b diy than dried (My804) and the
sol vent renoved ik vacu i due was triturated
with hot ethyl acetate to }PﬁFL he title conpound
(\/1) as a white solid (1.01g). 20 WO

2007/ 129161PCT/ M2007/ 001@%H8 Refer ence Exanpl e
S444T6 a Bufed @b GNELAEbA mindth h UOAAREANS 3 AHiaine (viD

1R-indazole (I1Va) - rout
(1.75g, 6.85mmol) in dry (40mL) at -78°C was added a 2.5M solution of nBul j
in hexane (3.3mL, 1.2eq.). After stirring for 1 h, dry DMF (796uL, 1.5eq.) was

added. The reaction mixture was stirred for 1 h at -78°C and then warmed slowiy to

room temperature. After a further 2 h at room temperature the reaction mixture
poured onto ice/water yielding a yellow precipitate, This was collected by filtration
and air-dried to yield the tifle compound (1.50 g, 77%)

"H NMR: {400 MHz dﬁ"DMSO) 3.76 (4H, 1, J—4 9),3.95 (4H t,/=4.9), 8.28 (1H, g),

410,20 (1H, s).

19
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WO 2007/129161 PCT/B2007/001038

Reference Example 4 2-Chloro-6-(4-methanesulfonyl-piperazin-1-
yimethv])-4-morpholin-d-y)-thieno[3.2-dipyrimidine
(W7))

f, . O

(If) —

g
N\
(\ N g
W

/\\0

N-BOC-piperazine and methanesulfony] chloride were reacted together in
dichloromethane and triethylamine to vield 4-methanesulfonyl-piperazine-1-
carboxylic acid tert-butyl ester. Cleavage of the BOC protecting group using HCI
(2M) in dichloromethane yielded l-methanesulfonyl-piperazine. HCI salt.

10 A mixture of 2-chloro~4-m01phohn-4~yl thleno[3 2-d]pyrimidine-6-
- carbaldehyde I (1.00g), 1-methanesulfony1-p1perazme (750mg) and
“mmethylorthoformate (3 SOmL) wag stirred in- 1,2 dlchloroethane (3 OwaL) for 6 hrs -
at room temperature. To this was added sodium trlacetoxyborohydnde (900mg) and
the reaction mixture was stirred for 24 hours at room temperature. The mixture was
15  then quenched with brine, extracted with dichloromethane, driéd (MgS0y) and the
solvent removed in vacuo. Thelresidue was triturated with hot ethyl acetate to yield

the title compound (V1) as a white solid (1.01g).

20

20
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To a solution of 3-brono-2-nethyl aniline (5.0g,
26.9mmol ) in chloroform 10 (50n) was added potassium
acetate (1.05eq., 28.2mvol, 2.77g). Acetic anhydride
W(S; 0?;%6 53. 7ranol , 5. O7rTL) was added with concurreon 058
F8T8%% n i ce-water. The mixture was then EEFPRRYHY
roomtenperature for 10 mnutes after which tine a
white gelatinous solid forned. 18-Crown-6 (0. 2eq.,
5.37mol, 1.42g9) was then added foll owed by iso-anyl
nitrite (2.2eq., 59.1mmol, 7.94nm) and the m xture
was heated 15 under reflux for 18 h. The reaction

m xture was allowed to cool, and was partitioned
between chl oroform (3 x 100rrL) and saturated aqueous

Rt enoe Hxwobpl E%—Tét@&%ﬁn L n-2-vI)-
Grgani c extracts wer e washe ri i

separat ed and dri edldnpdayole @y g Ipr oduct was
evaporated onto silica and purified by 20

chromat ogr aphy eluting with 20% ->40% Et OAc-petrol to
gi ve 1-(4-Dbrono-inds701-Al-y1)-ethanoné)(A) (3.14g, (va)
499 | as an orange, sol®dd, and 4-brono-1Hindazol e

409 as a pa‘?e’orange solid. A " H NWR (400

13)_2. 80 ), 7.41 ( N J=7-8p)

111, d, J=7 8. 15 (1H 40 (1H, d,
.7=7.8Hz). 25 B: NVRTH00. Mz, 725 (111, 5
J=7.3Hz), 7.33 (114 .7=7.3Hz), [ 46 (111, d, J=
3Hz), 8 11 (111, s)" 10.20 (1H, br %), WO o6

2007/ 129161PCT/ 1132007/ 001058 To a sol ution, off
the 1-(4-brono-indazol -1-yl)-ethanone (3.09g, /[l 7<
12.9mol ) in MeOH (50nL) was added 6N aqueous HCl
(30nL) and the m xture was stirred at room

t enpk? aisalvtionfafi3-Eromo-ZFinethydeAiilina(s. ogvmmbg AMGrokhis:

(STt Wal aBl b8 et N o0 g 1ed 27, S aghychide
(2 h 8 Tminih 5H17mTe) vids Qlod. witleBtoaies c88chodt i@ vater.

Ivent was rempved by evaporation un or

Th
m]%%u W%%jthﬁ? é@% % ToQIn Fmneraig foykd)- migutes gtierovicl 2ma 6 white

- geBilYPus sblid forehl) Lmﬂagfb“&% theqd SwmoLlﬂ&Qé) RoRH ad&e%o 0

foﬁgﬂ/ed%)ysxﬁoﬂmnily mg_ﬂe (2.2eq., 59 lmmol 7.94mL) and the mlxture was heated
, under reflux for 18 h. The reacnon mixture was allowed to cool, and was partitioned
between chloroform (3 x 100mL) and saturated aqueous sodium hydrogen carbonate
(100mL). The combined organic extracts were washed w1th brine (100mL),
separated and dried (MgSOQ,).
The crude product was evaporated onto silica and purified by
chromatography eluting with 20%-—>40% EtOAc-petrol to give 1-(4-bromo-indazol-
1-yl)-ethanone (A) (3.14g, 49%) as an orange solid, and 4-bromo-1H-indazole

(B)(2.13g, 40%)) as a pale orange solid.

A 'HNMR (400 MHz, CDClL;) 2.80 (3H, s), 7.41 (1H, t, J=7.8Hz), 7.50 (1H, d,
J=7.8Hz), 8.15 (1H, s), 8.40 (1H, d, J=7. 8Hz).

B: 'H NMR (400 MHz, CDCl;) 7.25 (1H, t, J=7.3Hz), 733 (1H,d,J=7. 3Hz) 7.46
(1H, d, /=7.3Hz), 8.11 (1H, s), 10.20 (1H, br s),

21



bi s(pi nacol at o) di boron (1.5 eq., 3.8 Imol) in DVSO
(20nmL) was added potassium acetate (3.0 eq.,

7.61lmuol, 747 ny; dried in drying pistol) and
0. 076mmol , 62 ng). The m xt

ng(g’”% PPT) 2 10 ol % Thiofso10ss
§@3%ssed with argon and heated at 80C f&F iﬁz?y

The reaction m xture was all owed to cool and

partitioned between water (50nL) and ether (3 x

50nmL). The conbi ned organic |ayers were washed with

brine (50nm.), separated and dried (MgSO4). The crude

mat er¥os sokattongd thef i- élelbl’o;noahdlazﬁm-ggrm @%Wgnﬂz YhnB1) in
OAC: 3%&0 gf Y? an i nsepar abl e~3:

I%g& 3? ure f‘s% E aqueous Cl (30ml) and the mixture was stirred at

rder@ztamwatﬁretfet T BITEeMAGH, @%&M&é@&ﬂ&@é i ,%g}gn ondd

chg %?4)% gﬁ%@gﬁ 60% and indazole (

§ 4284 Wafpr (el SStegombingd ogagm:l lhm\t e

5  wishahwispbiisH ﬁfSUﬁﬁ) %%&t@%% (%%ZSM thBR%Bf)‘nt g semoved

off-white so
bé/fga}mratg)}l ungergedyced preswiee to\grﬁa 4btomce] FHtdazolé (596 £.193%).

5y 6 A of bt e 0 e 450 ‘%%sl ”
bis(pigacolp)dibprad £7.59kiz § Slﬁmﬁﬂbdn DMSOThENL) &as%dééﬁbta&mm

o565 P8 o RCPbB 780 Floiths “W«%%S%wa@%ééb[@m G
10 1Bi%; Q.476nkhob 67 eig). AN iBthrd Wastiehsstd QYRR AR Rty at
8&‘% %0? 28 ﬁ_o’lI'l‘_?e ref:il'c]ﬁzg mn-ctu{'eovliftlseaﬂ?)wed ?072:0(01 and partitioned between
water (50mL) and ether (3 % 50mL). The combined organic layers were washed with
brine (50mL), separated and dried (MgSOy). The crude material was purified by
chromatography ehiting with 30%—>40% EtOAc-petrol to give an inseparable 3:1
15 mixture of the 4-(4,4,5 »o-tetramethyl-[ 1 »3,2]dioxaborolan-2-yl)-1H-indazole (369
mg, 60%) and indazole (60 g, 20%); the title compound (IV a) was isolated as a
yellow gum which solidified upon standing to furnish as an off-white solid.
"H NMR (400 MHz ds—DMSO) 1.41 (121, s), 7.40 (1H, dd, /=8.4Hz, 6.9Hz), 7. 59
- (1l d,J—S 4Hz) 7 67 (1H, d, J~6 9Hz), 10.00 (1H, br 5), 8.45 (IH s), and
120 indazole: 7.40 (1H, 1), 7.18 (1H, t, J=7. 9Hz), 7.50 (1H, d, J=9, le) 7.77 (1H. d,
J=17.9Hz), 8.09 (1H, s). Impurity at 1.25.

25

30
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(69) 5 To a solution of

2-methyl-3-nitroani line (2.27g, 14.91ramol) in acetic

acid (60nm.) was added a solution of sodiumnitrite

1l.1eq.) in water (5nmL). After 2 h

4%087@2%?6&“ on was poured onto ice/ water and£€ﬁ“£%%01058

resulting precipitate collected by filtration to

yield 4-nitro-1Hinda7ole (67) (1.98g, 81%.

m xture of 4-nitro-1Hindazole (760ny, 4.68muol),

Mﬁl&warcoal 10% cat.) and et hanol (30m_)
tnﬁm dﬁ:%bérdlhn-i’

reaction m xture vvafﬁth n edthroug cell

and the sol vent re

1H i ndazol - 4-yl am ne (68) (631rTg, 100% An aqueous
it i on of sodium nitrie (337ny, 4. 89rmo|) in water

4. 74mol ).

chlorlc aC|d(7' beIowOC irring
R0 mi nut es, sadi traNuor‘O‘b‘r%t rrg)vaas
dded “INBi, t he reacti 0 Jlut izon

5 ®. A visco

resul ted, which was flltereg and washed Briefl}y with
water to yield 111-indazol e-4. diazonium

tetrafl uoroborate salt (68) (218ny, 20% &8)a deep
red solid. 23 WD 2007 9161PCT/ | B20071001058

Dry MeOH (4nlL) was~purgéd with argon for 5 i nutes.
To this was added 1K i ndazol e-4-di azoni um

tetrafl uoroborate é&l\t{@lSng, 0. 94mmol ),

bi s- pi nacol ato di boroB (239ng, 1.0eq.) andN__

[1,1' - bi s(di phenylphogphi no)ferrocene] pal | Un?’f‘*l )
chloride (20ng). Th S on m xture was $tirred for
Dl A\

' . /
H N
H

(IVa) (89)

To a solution of 2-methyl-3—mtroamlme (2.27¢g, 14. 9lmmol) in acetic acid
(60mL) was added a solutlon of sodium nitrite (I 13g, 1.1eq.) i in water (5mL). Afier
2h, the deep red solution was poured onto 1ce/ water and the resulting precipitate

collected by filtration to yield 4-nitro-1H-indazole (67) (1.98g, 81%).

A mixture of 4-njtro-1H-indazole (760mg, 4.68mmol), palladium on charcoal
(10%, cat.) and ethanol (30mL) was stirred under a balloon of hydrogen for 4 h. The
reaction mixture was then filtered through celite, and the s-olvent removed in vacuo
to yield 1H-indazol-4-ylamine (68) (631mg, 100%).

An aqueous solution of sodium nitrite (337mg, 4.89mmol) in water (2mL)
was added dropwise to 2 suspension of 1H-indazol-4-ylamine (63 Img, 4.74mmol) in
6M hydrochloric acid (7.2mL) at below 0°C. After stirring for 30 minutes, sodium
tetrafluorobrate (724mg) was added to the reaction mixture. A viscous solution
resulted, which was filtered and washed briefly with water to yield 1H-indazole-4-
diazonium tetrafluoroborate salt (69) (218mg, 20%) as a deep red solid.,
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5 celite. The residue was purified using flash
chromat ography to yield the desired title conpound
(I'va), (117ng). Reference Exanple
7. 2- ilkklndazol 4-v1) - 4-norpholin-4-vl-thieno[3

WO/ Hildi ne- 6- car bal dehyde 0111 A Rf @’“8%058
2-chl or o- 4- nor phol i n- 4- yI-thleno[3,2-d]pyr|n1d|ne 6-
car bal dehyde (I1) (100ng, 0.35mmol),
4-(4,4,5,5-tetramet hyl4l, 3, 21cl i oxabor ol an-2- 15
yl)-1Hindwol e (70) (95mg, O0.39rnnol) and sodi um

car b&maiMeQH LAAL) wibp s ﬁ%ﬂﬁﬁg&gfdr@ n&iﬂhééﬁl & thid g\%g‘g%deg

15t E’?ﬁ(gé%‘% %Wﬁr salfr21 ﬂn)tg, &%%m@ib bistindsoigo

dslrt (18948 A0 erT93 EhisBheb HEB e o AL R e

eaction m Xt ure was
e b?&ma) e@pu@em@m WEMtizmd forat teand thirefilrebhicigh

c ri ed aover nesi ym
E%I)é%ee i | tesl d ang‘ g%%rcgfdé%g?ﬁa&g fgrelerfhy desired title
C@@D@Mﬂ(ﬁ@ﬂr@é%ﬂgﬁ was purified using flash
chromat ography ‘to yield the title conpound (I111)
(97ng). WD 2007/ 129161PCT/ 132007/ 001058 Exanpl e
Rﬁ*ﬂﬁ;_.ﬁl_fle?ﬁ 4 Exarhpid 37 014 - YA 1614 dbzBRA-WBOE SR INVA- v RHRE 0 7E 2.2
"YI net hyb- 4- nor phol $1pYrividine ficanby =
(1) A m xture of
2-chl oro- 6- (4- nethanesulfonyl pi perazin-|-ylmethyl)- 4
- nor pholin-4-yl-t1Jeno[ 3, 20d] pyri m di ne (2.009),
4-(4,4,5,5-tetranmet hyl [ 1, 2] |oxaborolan 2-yl)-111-i
ndazol e (2.26g), toluene 24 et hanol (12nL), water
(6nmL), sodium carbonate (1° g) and PdCl12(PPh3) 2
(325nmg) was heated to 130C in the mcrowave for 90
m nut es. The reabti h\xture was cool ed,
dilutned with _ghlo s i /by i ne, drled
(MyS™) and the sglve NYAQ vacg®. The residue
was purified using 10 f1 ashNChr off (fr aphy (et hyl
acetate then 5% et hyl acetate/ne 9l ) and t hen
trituration with ether yi{lided thevdesired the
desired title conpound (1.4g) Ms data: (ESI+): M
514 - NMR data: .(CDCl3): 2.67-2.71 (411, m,

2. 8A Qe oﬁy-chﬁarag-xﬁoﬁﬁo 1%191110 328 yﬁ%lnﬂ .
a’?"’%%ﬂ@fﬁ) Q%&Glﬂ%&[p %}ﬂm@b ad- =§1epm§)mym3,zjmo:@bc§)a1an-z-
yl)(]:!-l—indaﬁble 0707 (g, 9. Benrk i hndSshdivkPeat@brbib (112008 were

S“%?ﬁli‘@.% Eﬁ%‘&rﬂ 35m}d)tlgmal (rémiarned wateo () Vmp). Terthiz was | -
addeﬂ&ﬁ%he@iﬁﬂ%%ﬂhﬂé)b&laﬁ;ﬂﬂls BhiSASL (?1325mg) BYd ne rga!ctqgn

bISﬂE%Y
vessel was ushed with argon. The reaction mixture was microwaved at 120°C for 1

b and then partmo:;ed between DCM and water, the organic layer was washed with

DI mi di ne

brine, dried over magnesium sulfate, filtered and evaporated in vacuo. The resulting

_ residue was purified using flash chromatography to yield the title compound (1)

(97mg).
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To
2-(1H i ndazol - 4-y1) - 6- (4- net hanesul f onyl - pi perazi n-1 -
yl met hyl )-4- 20
nolpholin-4-yl-thieno[ 3, 2-dipyrimdine (2.00
WOZWHHYY i n dichl oromet hane (50ml) and net ﬁgmm’m"wﬁ
(20m.) was added net hanesul fonic acid (2 equiv.,
505ul). The reaction mxture was stirred for 3 hours

at roomtenperature during which tinme a white
Vol atiles were

recipitate gradually crashed out.
ﬁmmﬂgu i n vac2d1HtIndazdlsi- thin dseivEDiirhdin-1-
diethyl ether, fhe solvent decanted an e SolTt

dri ed under 25i%cetHMA L : aridine.
bl e 1 B Y 1

(2. 7@%5%&%4-
S| S S, ) )

o84 1 Mend 2 dpyespicebe )b Ot sttty
28074i Gl ) | &, 3. Bigl ogi.cal
e b RId ) AL PR SR o BB PR o
“@é@&ﬁmﬁb dodiwm warbopats (ks TRgYiand BCL@Phi)e(6oPWhdkeated to

1369 - hi ' ssays: 5 (i)PI3K Bi ocheni cal
e mBRRRYE b7t oh of PI3K vas
det eh¢ Teectidnmiaturadiaoemiled, dilass ¥ith dilof ot wafsjlﬁc{vﬂﬂl brine
.‘f&qgé@ nt.enzyne and ATP at a concentration of uM
dﬁlﬁe c np‘*gﬁ’hdd% VR IPmPYed g vaquoethg Tesidenwes puvised uling
flbshrdsanaiesafyQo ol RBas Ry hecatllnRinah 89 M th
nat ed by the

temperature, and the reaction was term
“&8‘%}3&"} Hﬁg 8&%@@64 s desipditag dpsiredvitlecauivsad (etg)! v

I\Ma@z[:ltlESI%ﬂl\t{ﬁikrsgz;si gnoi dal dose-response curve fit
(varj abl e sl 052)133 The conpound had an | C50 agai nst

P13KNMR data; £C DOT-2tRINKH, m},i2.91G8H], sl 3129-3.33 (4H, m()j,
» ; et _ .
350 CUL S o0 AR, 4082 el Fhabbadean.

7-PRf11h d1 -8y &28 (LH, kieJ-H7.852.02 €110fs),L10S(0 @armyund.
Al amar Bl ue was subsequently added to the assay
medi um and cells were incubated for 6 h before

Exaemli g @;(Mol—ﬂi—ﬂ)-ﬁ—(4-n;ethane§glfonvl-piperazin-l-zlméthzl]— ‘
| . 4-morpholin-4-vl-thieno[3.2-d|pvrimidine bismesylate
/ To 2-(1H—indazo‘l—4-yl)~6-(4-methanesu1fonyl-piperazin~1-y]mcthyl)-4-
mOrpho]in—4¥y14thieno[3,2-d]pyrimidine (2.00g, 3.89mmol) in dichloromethane
(Sﬂml) and methanol (20m!) was added methanesulfonic acid ¢ equiv., 505ul). The
reaction mixture was stirred for 3 hours at room temperature during which time a

white precipitate gradually crashed out. Volatiles were removed in vacuo, the residue
was triturated with diethyl ether, the solvent decanted and the solid dried under
vacaum to give the title compound (2.70g).

NMR (400MHz, DMSO) . Includes the following signals

\2.32 (s, 6H), 3.00 (5,3H), 3.84-3.86(4H,m). 4.09-4.1 1(4H,m), 8.8)(1H.,s).
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: The conmpound had an EC50 of 50uM or
W%%‘lm@”\’\@re seeded onto MIlipore Miltiscreef

excitation, 590nm em ssi on. EC50 val ues were

[ [ [ onse curve fit.
ated using a signoidal dose responst
ol 0 | ess in the range

cell lines utilind. 20 Caco-2 Perneablllt¥ Cac&@%nss

20 days.

t 1 x 105 cells/cn2, and were cultured for :

Zssessnent of conpound permeability was subsequently

conducted. The conpounds were applied to the apica

urface (AE of 25 cell nonol ayers and conpound

%@%&#' iolagi i aNMemﬂ(B)commHn?n\?sn
S erforned i.n everse directio

(B Ay Fampelils S M08 REHCH piFesrr an derbed o e aed o
a me

%@ﬂﬁng@nnesuﬁlbmogmmayg‘ or each conpound,
of the rate of perneation of the conpound across the

menbrane, was cal cul at ed. Conpounds were grouped

@) nt o PI3KIB cslKerebnfheX 106cn s) or high (Papp >i =
__56_%%%%EL___§B%%%?tlon potential based on |

conp?PP?B‘l"P%thmé’Bﬁf PH W@Wmdlsedmalnacﬁmhe;ﬁg g@osgsmg

P 5 Hyme 4D 2097/ 125140CT 1PA07L 001055

t of conp
wagtrly GHRPaR: 100HCOMEAD. Bhe dleﬂaﬂmmhgtoarvads btk 051
d h At was det er
rdofi timp@RRQ by HBIRREES yi betnthted b aha wisiw e PBS b0 of
vadussiwese sublstquibaity deidrinined vbhig éﬁ@ﬁ’olﬁ’%?gseyﬁgﬁﬁ)ﬁe ve fly O X
ara
AR USpe) > Thi W B3OSt £ agatnst PK of less than 0.1 M. .

(i)  Cellular Proliferation Inhibition

Cells were seeded at optimal density in a 96 well plate and incubated for 4
days in the presence of test 'compound. Alamar Blue™ was subsequently added to
the assay medium, and cells were incubated for 6 h before reading at 544nm

excitation, 590nm emission. ECs; values were calculated using a sigmoidal dose

response corve fit, The compound had an ECsp of SOuM or less in the range of cell

~ lineg utilized.

| @@i)  Caco-2 Permeability

Caco-2 cells were seeded onto Millipore Multiscreen platesat 1 x 10°
cells/cm®, and were cultured for 20 dayé. Assessment of compound permeability was
subsequently conducted. The compounds were applied to the apical surface (A) of
cell monolayers and compound permeatjon into the basolateral (B) compartment was
measured. This was performed in the reverse direction (B-A) to investigate active
{ransport. A permeability coefficient value, Py, for each compound, a measure of
the rate of permeation of the compound across the membrane, was calculated.
Compounds were grouped into low (Papp <= 1.0x 106cm/s) or high (Papp >/~ 1.0 x
10° cm/s) absorption potential based on comparison with control compounds with
established human absorption. '
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Suspensi ons of cryopreserved human hepatocytes were

used. Incubations were perfornmed at conpound

concentration of 1nMor 3gMat a cell density of 0.5

x.106 vi able cells/nL The final DMSO concentration in
W1 bat i on was 0.25% Jo Control i ncubalFURE2OKE0LSS

al so perforned in the absence of cells to reveal any

non- enzymati ¢ degradation. Duplicate sanples (504)

were renoved fromthe incubation mxture at 0, 5, 10,

20, and 60 m nutes (control sanple at 60 m nutes

onl y)- “hatfesasapiasompornd's ability 20 widerpo acties effilix, the ratio of

Hatdmeal a3)( ] he 1 tion. .

LA (42 it 2 B BBl WAR f BIE b kterorineduatpes

o Bty A WoditivficatodfiowadsrentSoSatipt eSlule &flux. The had Pup

vaR@s Lifq 6 the supernatants at each tinme point
poo'li' e/ld jfécs)rg%gna %si s by LCG-MSMS. Froma plot of In

peak area ratio (parent conmpound peak area / internal

( gim rdC ak, area) against tinme, intrinsic clearance
i?' im&@ﬁ% = ted as follows: CLoit

( AV nBadpehdibisT teServed MinXarkn | h .

el i rgﬁtné?? 1n Sr atc?%%onst ant, obteglw%g%%f‘g%rhw %ﬁléﬁ’é:}l%a&ogﬁt
Wg ReRopgRtEremapTstroprataton efykiMsir SuMrata odlidensity of 0.5 x
10°0) 14818 e R/ ET ' | acubation. vol u d

i s 1e>gpr essng]g TAHS%B'EI 1%%%%%%%.%&”11%6 %8%?8 ‘Wﬁ?&é%f

Cpaiypl (mubatiops gtadlsy @R rmed insthe aleekielncélGlto *dvealarnon-

cisTghe il Bh Bulu€ Sansils AAE Lvdemmesdiomesncubaion
mixtuteat .0% 10220, 4@ bl 60 inkttds Godidoe sdniitt REPDIHREML Sn%l&%nél

| 25 och P450 Tnhi bi
o RO AR i il P (LA noto thimiosie Hodnotion
Tolhutg@ide, {-bAdoxRo8marickdd t%%ter@i%%ﬁ%r@hseﬁ%s' control compounds.

centratiqns in duplicate, w a top concen

CcO
Sa(gqp_rfwa ceyitivged antthe Simsrmatants 4t emibtitopaint pooled for analysis
by(ECMSHIS! FioR€s p1Stibe ]ﬁ‘gF&g{Eﬂé%ragb &éaré%@ ééﬁ%tg{?agsﬂgéma /

. qui nidine, ketoconaz

ol gandaed peak ared) Akinss timg, intrBMS dakihies (TIG),0gis@Blculated as

t ag i JHOT eScen de. The conppound
e Ly LT X
Obta%@ﬁ(ﬁim iﬁgfgrég}éjﬂiﬂ gglgoc?%%eg‘féﬁé%n Izlotte):’d a&a}u{nst t;]me; Vis Aolume

8 (Vi ochro
- "“"%‘n‘g%{?{?ﬁggf_ﬂm]tﬁe mephation volume g deKprssasas w&d&?gei;sfles |
f r Onaths b oF 1640 (@L<W®L‘?gh%’ﬁ/t ClndOhe difmt RN /2 46 S

ree‘concentratio

- dgj t.i pn, of test conpound
25 3l gl bandrigh 7 2pPpliwing |1 selis) plearahar, tHe\iaAund

of M SVeXRI R B EnALLRY b yputes and 1 h 5 before
the end of the incubgpfr“genlf)% P "Sﬁ?‘s""S"é‘rﬂﬁ"&- and nedi a
were renoved and the extent of netabolismof each
AP 0B rat antified by LCMS/Ms. The |
: }(V)exp JEHB %P%&Irﬁq‘lﬁ%?l ed by using inducers of the

i ndThe atwalouRdl6Dbe investint @6k RfccRdPaRResRL EFPAR st dlis

s hpbigate, The conpound of the invention sho
(182 2F0 FEioer Aa 8T B hierdtimningloispes sbantop PAS0
coneities of 00N bdindhRa 'S R1-0d SinfhiRkNg i

Spl uti qns of .test conpound (Sumn%}&. @% @Plﬁ% s mazole,
trany SBroM P P Bidinsadrieconagpla) wereinsodasfdoatrola RiattOMerp reaia
usidgtl BMAL b Rlologidt BfardBl b filrdleal Sode P c%mv;\p%lsmd
displayed weak activity (ICso >/=5uM) against all isoforms of CYP450.
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assenbl ed so that each well was divided in two by a
sem - perneabl e cel |l ul ose 15 nenbrane. The buffer
sol uti on was added to one side of the nenbrane and

ma solution to the other side; incu
Wé/\g"r%wgtg n conducted at 37C over 2 h in tri p?% 337’001058
The cells were subsequently enptied, and the

sol utions for each batch of corrpounds wer e conbi ned
into two groups (plasma-free and pl asma- cont ai ni ng) -

@ﬂen snalésed bﬁ LC- MSMS using two sets of
' ORor plasrmfree 20 (6 points)

and FrasRBsANed & iuﬁbxf"ﬂegﬁ?)' #l% ﬁ%%af:%%}oaggre cu?tured for 48

fraction unbound val u

hanaz ip additipn of) P@h bympuod et thrdaann@bnﬁg(ﬁmf@ uﬁﬂﬁrefeaﬁmﬁ;@%a for
oun the | nventi on
R Pbbe Bk gﬂ%&% ah dadfan3 mppinsiend d b

had an Fu va

befmhithe @ndrpﬁlhn moabaaoheAt ma,r&nﬂsndfiﬁédl@wefe%@ﬁﬁ@edf&ﬁ thd S

e%*dftn}{ i@grub di umefflux from HEK-294
PRFSU Frsntiled ik G, Shasi ng

eEmtraint srheam&buad BRbdIacRliag: of il i IBh PP AERALESL]

nmedi um cant ai nj ng RbCl™ and were p
OpY SRPEEERHED gt BRHCHS: e icgmpouns of gherinnatioh slyevel negligible
fédtd | by aspirrating the
effedtd SRnBYARG o@‘@ﬂbaﬁ‘}@ﬁﬁ@’%? ied?zéc‘g]g% y 30px 1004 gf

nmedi a and washinhg eac
pre-incubation buffer (containing low [1(1) at room

(‘t]ﬁn'ppl;,g é‘ﬁl%t;if(@_i!@“ ng the final aspiration, 50AL of
wor KTng onpound was added to WO
200 73dlRigns DPET! dehRART (i 0584 ﬁﬁﬂbM@b'coﬁ&%hﬁkﬁﬂ hted

@bk R REETE] b e v e it wﬁm i o s

asamhiﬂﬂeﬂ scotherabh we
CorT TR 8 85 b 0B e BRI

mF’B ) éﬁgt@h&gﬁﬁo@ma was afidadith one gige aﬁha nembraaa and itef
plasuReoRAoa i th 'oRs: %E hnégdﬁahoqg@?er% Ei%lg ok lﬁ@lné é,f’ gd“’ﬁ Zh

equi val ent wel |.s of

in friplicate. Tha @éls mrmmumaweamdmmm ¥é$ach batch of

Ilcatel ves =2, froma
°°tﬁ%gﬁ'§‘§n centr a@o n o fo%‘fﬁg/l(‘%@ﬁ%ﬁea@ %ﬂf’e?‘)ﬂtamlﬂg)

th@zmp}ysq:d b}dﬂnMMahh‘@ttﬁro s€éa Qflceﬂ\ﬁtﬁbh Ben&brdOrog pRRH P a-free
n.

.0of a corrpound of the inventi are. _

Gt e o SHE o)1 e e om0 value for

thet @ipipetiad was calculated: highly protein bound compounds (>/=90% bound) had
an Fu </=(.1. The compound of the invention had an Fu value >/= 0.1,

(V111) hERG channel blockage : _ ,
The compound of the inventior was evaluated for its abﬂrty to modulate
- rubidium efflux from HEK-294 cells stably expressing hlERG potassium channels
using established flux methodology. Cells were prepared in medium containing RbCl

and were plated into 96-well plates and grown overnight to form monolayers. The
efflux experiment was initiated by aspiratiag the media and washing each well with 3
x 100pL of pre-incubation buffer (containing low [K']) at room temperature.
Following the final aspiration, 50uL of working stock (2x) compouad was added to
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Active conpound (250 g) Lactose (800 g) 15 Corn
starch (415g) Talc powder (30 g) Magnesi um stearate
(5 g) The active corrgoung Iac: ose andt Ealffgt Ct he
rch are m xed. The mxture is en

W(?gorrog’ﬂl%ﬁ&a sieve 0.5 mm nesh size. Corn star BHTIP?@MQ‘}‘MS"
is 20 suspended in warmwater (90nL). The resulting
paste is used to granul ate the powder. The granul ate
is dried and broken up into snall fragnments on a

sieve _of 1.4 ram nesh size. The remaining quantity of
%afla R and scebatprtiatmeeyn éinemtine fadidedimtzarsejilldf ytimitation

For nul gftﬁlﬁgﬁéfﬁk o nﬁ)%%?kh%hiddﬂstf’ @r@ﬂ‘ﬁ%‘gﬁﬁ&%ﬁ% a1 ©

Wcmemmm csh bms@mrethkmn%bﬁ%atmﬁlyaﬁwrd@ for a
te 7.0

i 19%%%@9?{,%6 Fr Bt Smnaedh Ml vigs Fien trignsferred to

uﬁrehsh 1isTOf Dplad a8 ahd¥psel MASRS R Rndisy
dqn rmsi‘:;{ tﬁsﬁ\?g?er 3540 %)e and the pH g% st eg&?’g

sasEpenedps f0ptduptisath Yok cerves 02, fmm digr the
o‘éﬂa:lnﬂ'ﬂﬁmn of 100uM.

Example4  Tablet composition

Tablets, each weighing 0.15 g and containing 25 mg of a compound of the invention

are manufactured as follows:

Composition for 10,000 tablets

Active compound (250 g)
Lactose (800 g)

Corn starch (415 g)

Tale powder (30 g)

Magnesium siearate (5 g) : .

‘The active compound, lactose and half of the corn starch are mixed. The
mixture is then forced through a sieve (.5 mm mesh size. Corn starch (10 g) is
suspended in warm water (90ml.). The resulting paste is used to granulate the
powder. The granulate is dried and broken up into small fragments on a sieve of 1.4
mm mesh size. The remaining quanuty of starch tale and magnesmm is added

careﬁllly mlxed and processed into tablets

Example 5:  Injectable Formulation

Formulation A

Active compound ' ‘ 1200 mg
Hydrochloric Acid Solution 0.1M or

Sodium Hydroxide Solution 0.1M q.s. to pH 4.0t 7.0
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hydr oxi de as appropri ate.
to volunme wth water

m cropore filter

Sterile,

A ycof ur ol

Pyr ogen-
t0o25nL Active conmpound200 ng Benzyl
751.45 g Water for

The batch is then nmade up
and 5 filtered through a sterile

into a sterile 10nL anber gl ass vi al

tvpe 1) and sealed with sterile closures a %2007001058
W(g%f’\é?’%zé)g%ls. Formul ati on B Active Con‘poundlZE !

free,

pH 7 Phosphate 10 Buffer,

g.s.
Al cohol 0.10 g

injection g.s to3.00nL

15The active conmpound is dissolved in the glycofurol.
Steréle SEir @S- 81 cohol is then added and dil¥edl ved, and .

- Wahe bodpsiRd drthedMenidh &

through a sterile mcro

el

ﬂ.ngstto? 1 SYfgalée:-,rggg °|e¢ﬂ)° C) and

an

the pHiaflimstadto atereen 40 ands7.0 W?jlgléé_hydr&ﬂzhﬁgl aeibqﬁor (‘;iﬁ‘ejsrddﬁml
[ [ - or
HyBrctel Bkt 1R LA B S frad of oot bt Smtepend

fHtceadctiiroigh 4 2ibtile micropore filter into a sterile 10mL amber glass vial (type B

and sealed with sterile closures and overseals.

Formulation B

Active Compound

Sterile, Pyrogen-free, pH 7 Phosphate

‘Buffer, g.s. to
Active compound
Benzy! Alcohol .
Glycofurol 75

Water for injection g.5 to

125 mg

- 25mlL
200 mg
0.10g

145¢g
3.00mL

The active compound is dissolved in the glycofurol. The benzyl alcohol is
then added and dissolved, and water added to 3mL. The mixture is then filtered
through a sterile micropore filter and sealed in sterile 3mL glass vials (type 1).

Example 6: - _Syrup Formulation

Active compound
Sorbitol Solution
Glycerol
Sodium benzoate - .
Flavour o

- Purified Water g.s. to

250 mg
1.50 ¢
200g

£ 0.005 g
- 0.0125mL

5.00mL

The compound of the invention is dissolved in a mixture of the glycerol and most

of the purified water. An aqueous solution of the sodium benzoate is then added to

the solution, foliowed by addition of the sorbital solution and finally the flavour. The

volume is made up with purified water and mixed well.
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- wherein

Purified Water g.s. to5.00nL 25The conpound of the
invention is dissolved in a mxture of the glycero
and nmost of the purified water. An aqueous sol ution
wof 206709 &9di UM benzoate is then added to the ﬁﬁ{,]gm%hmss
foll owed by addition of the sorbital solution and .
finally the flavour. The vokunme is nade up with
purified water and m xed well. WO
2007/ 129161PCT/ B32007/ 001058 31 CLAI M5 1. A conpound
which is aClsilM®prinm dine of formula (1): 50 (1)
0-8 0 or a-pharmaceutically acceptable salt thereof.
2. A conpound according to claim1 wherein the
phar mAcetipoasl wWiich &eieabheindi@ing af fornilagpt ect ed from
salts with hydrochloric acid, hydrobronk "acid,
hydr oi odi ¢ acid, sulphuric acid, nitric acid,.
phosphoric acid, naetbanesul fonic acid,
benzenesulphonlc acfd, fiorm c acid, acetic acid,
trifluodbacetic acid, propionic acid, oxalic acid,
mal oni a aci d, succinitg-acid, fumaric acid, nmaleic
acid, lactic acid, malic aC|d tartaric acid, citric
aci d, ethanesulf i aspartic acid and glutanic
acid. 15 3. r to claim1l or 2

or a pharmaceutically acceptable salt thereof.

2: A compound accordmg to claJm 1 wherein the pharmaceutlca}ly acceptable
sa.lt is selected from salts with hydrochloric acid, hydrobromic acid, hydroiodic acid,
sulphunc acid, nitric acid, phosphoric acid, methanesulfonic acid, benzenesulphonic

~ acid, formic acid, acetic acid, trifluoroacetic acid, prOpionic acid, oxalic- ac-id '

malenic acid, succu:uc acid, fumaric acid, maleic acld, lactic acid, malic acid, tartaric

" acid, cﬂnc acid, ethanesulfonic acid, aspart:lc acid’ and glutan:uc acid.

3. A co_mpound according to claim 41 or2 wherein the pharmaceuﬁcally
acceptable salt is a mono-salt or a bis-salt.

4, A compound according to any one of claims 1 to 3 which is a mono-salt or a

bis-salt with mcthanésu;phonic acid, benzenesulphonic acid, hydrochlbric acid,

. phosphoric acid and sulphuric acid.

5. A compound according to claim 1 which is 2-(1H-indazol-4-y1)-6-(4-
metbanesulfonyl-piperazin- 1-yhnethy1)—4-morphohn~4-yl thienof3, 2—d]pynm1dme

bismesylate.
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acceptable salt is a nono-salt or a bis-salt. 4. A
conpound according to any one of clainms 1 to 3 which
is a.nono-salt or a 20 his-salt wi th nethnnesul phonic

wathet/1adenzenesul phoni ¢ acid, hydrochl oric agc§arieo7soioss
phosphoric acid and sul phuric acid. 5. A conmpound
according to claim1 which dzs
2-(1Hi ndazol - 4-y1) - 6- (4- ,
{J]et hzagesul-f onyl - pi perazin-1 -yl methyl) - 4-mor phol i n-4-y
- t hi‘en81se- dPpyPioHIeRs ea sompPEdeay (defined innglaim 1, which

&g;&gg&ggg%-yggg I Q&%’ rocess: for
1%?oduci ng a conp uné’ gs gg'lf%éld&?@lgl aim1, which
process conprises treating a conpound of fornula

(1ti): o with an anmine of; formula (V) in the
presence of a suitable reguci agent .
' {11} j]
N K
NN

: N
\ | =
H N I‘\IH

with an amine of formula (V)

10
in the presence of a suitable reducing agent.

7 A process according to claim 6 which further comprises producing the |
15 compound of formula (IT) by treating a compound of formula (II):

o 0 :
. [ j
‘N
. =" ~N
\ I
o O SN
with a boronic acid or ester thereof of formula av):
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7. A process according to claim6 which further
conprises producing the 15 conpound of formula (111)
by treating a conpound of formula (I1): 0O wth a

cid or ester thereof of formula (IV)
N Py 155007/ 003058 33 i 1 whi ch “saapnss
is Hor C-C6 alkyl or the tywo groups ORIS form
together with the 5 boron atomto which they are
attached, a pinacol ato boronate ester group, in the
presence of a Pd catalyst. 8. A progess.for prdMici ng
a conpound as defined in claim1, process -
conprises treating a conpound:-of férnula (V1) 10 O N
NN =

in which each R*® is H or C;-Cs alkyl or the two 'group's OR" form, together with the
5  boron atom to which they are attached, a pmacolato boronate ester group, in the
presence of a Pd catalyst. - ‘

8. . A process for producing a"é‘ompound as defined in claim 1, which process
comptises treating a compound of formula VD
10 |

(V1)

(

o——=g"

A\
0

with a boronic acid or ester thereof of formula (IV):

(V)

B(OR'S),

N
N
/

N

15  in which each R" is H or Cl-Cg a]kyi or the two groups OR " form, together with the
boron atom to which they are attached, a pinacolato boronate ester group, in the
presence of a Pd catalyst.
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with a boronic acid or ester thereof of formula (IV):

B(OR15)2(Iv) 15 in which each 1215 is Hor C -C6

al kyl or the two groups ORI5.form together with the
wg%(p,ﬁzﬁtspmto which they are attached, a pi I}@Qﬁhﬁbﬂoomss

boronate ester group, in the presence of a Pd

catal yst. WO 2007/ 129161PCJ{1132007/001058 34 9. A

D o aRSOLAhg 6 el yheh M e P oSG 18 °°
semprnd ¢f Grmitter (VD) Iafitdab)lg(il-tt)ompﬁund tffommlane of
formul a (V) (v)

10 . inthe presence of a suitable reducing agent.

10. A process for producing a pharmaceutically acceptable salt as defined in |
: clalm 1, which process comprises treating a thienopyrimidine of formula (D:

15
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10 in the presence of a suitable reducing agent 10.
A process for producing a pharnaCeuticaIIy accept abl e
salt as defined in claim1, which process conprises

whbi2GRlhag; @ thienopyrimdine of formula (1): peirzeo7oehss
15

WO 2007/ 129161PCT/ 1132007/ 001058 35 with a
suitable acid in a sui tabl esgsol vent. 511. A process
according to claim 10, wherein the acid is selected
from hydrochloric acid, hydrobronmc acid, hydroiodic
acid, sulphuric acid, nitric acid, phosphoric acid,

%Emgc@ﬂn 1%%& ?1 nzenesul phonic acid, formc
acid, acetic agéll% rifrluoroacetic aci d_, propi oni c
acid, oxalic acid, nolonic acid, succinic acid,

l-acti ¢ aci d, li.c aC|d

i amata}rx ﬁ)éo%%%s?dacg%n%:jﬁ? o ?Qf Whereln fhe acid 18 selected from
hydrochloric acid, hydrobromic acid, hydroiodic acid, sulphuric acid, nitric acid,
phosphoric acid, methanesulfonic acid, benzenesxﬂphomc acid, formic acid, acetic
acid, trifluoroacetic acid, propionic acid, oxalic acid, malonic acld, succinic acld,
fumaric acld maleic acid, lactic acid, malic acid, tartaric acid, citric acid,

ethanesulfonib acid, aspartic acid and glutamic acid.

12, A process according to claim 10 or 11, wherein the acid is selected from
meﬂlanesulphomc acid, benzenesulphomc acid, hydrochlonc acid, phosphoric acid
and sulphuric acid.

13. A pharmaceutical composition which compnses a pbarmaceutically
acceptable carrier or diluent and, as an active mgredlsnt, a compound as claimed in

.any one of claims 1 to 3.

4. A composition according to claim 13 wluch is fornmulated for oral
admmlstrat[on, ' ‘ ' '

15. A compound as defined in claim 1 for use in 2 method of treatment of the
human or animal body by therapy. ' '

16.  Use of a compound as defined in claim 1 in the manufacture of a medicament
for treating a disease or dlsorder arising from abnormal cell growth, function or

behawom"

17.  Use éccording to claim 16, wherein the abnormal cell growth, function or

behaﬁéur is associated with PI3 kinase.
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j 0 ethanesuLfonic acid, asp artic acid and glutamc
acid. 12. A process according to claim10 or 11,
wherein the acid is selected from nmet hanesul phonic
aci d,” benzenesul phoni ¢ acid, hydrochloric acid,
phosphoric acid and sulphuric acid. 15 13. A
phar maceuti cal conposition which conprises a
pharnaceutically acceptable carrier or diluent and,
actl ;
1m0 PP 80517 RO AR, LR | e
frofh Sdnderl Eniahe€ Bisbslefs tardlcahadidr @Eseweahrﬂ chinfle i i’rﬁla]nﬁmtlon,
15. A conpound as deflned inclaiml for use in a
- maighohieny/carogrme ki srsders apd peologicahdifiicBody by t her apy.
- 25 16. Use of a conpound as defined in claim1 in
t he manuf acture of -a nedicanent for treating a
19di seérsacardidp soclden 18vlekdig tlferc(am:em hsseiavedd fm@h Isohd tumours

row h, function_or behaviour. 17. Use ac ing to
of Flegiolang Breaginlsaist, Hveth 8Vl BHHC %lrgi tion
or behaviour is associated with P13 k|nase 18. Use

according to claim16 or 17 wherein the di sease or
20di sadksdeccdrding & letneds fwhenic thecangeriinseleveeddirenigteblastoma,

ar di ovascul ar, di sease, viral infectio
el oP P s AR Fiantion Bisat M diead prsbpsekan
hepEOALRY malndhRkdess. 19. Use according to claim
8 erein thHe cancer is selected fromsolid tunours
of the colon breast, brain, |iver, ovarian, gastric,

d d . .20, Us ' i |
21 8" e BESED A B8 i P B A BT B .
cefVBl, pRAMR., t&ﬁ@?eﬁlt@mruﬁﬁ\ﬁ a8t sdophagu@MaryinadNglidMLasia,

l'ung, head an eck hepatoce lular, and thyroid
negrahlesioma, stqmacm@bmah@aroara@gﬂqn@a, dung; epidgmgidpaTRODAdaTge
ancer is sele t \Y
colf P8 Fhma n G EuFAL L LS MBS ovs RN s Ll rcinoma, tung

addrdeadhon@l beld, esibe Elensan) Ratead, adenocatchivaahthyskd,n,
keratoacanthona Iun epi dernoi d carcingma, |arge -
folligyipr Q,ﬁafrlé?lﬁ@ﬂﬂﬁldlfff‘é‘?m@hﬁ‘éi qargiRyIa,| RERLIABATAEF RRRR, seminoma,

m (lalgﬁg"a,cgar &H@Ib éﬁ@ ém&ﬁBﬁh@W@caﬂcﬁl@%a%ﬂ%ﬂ?ﬁ%g%% kidney

oA, pancr eas, enocar ci
cafchiptial ﬁh.ye]foﬁi diserdbmy lyegthoidxdirerdens nidiifyfeelg el eavity and

PRRE (TRl i, B e, PP Pl R P! g s o e
mtgs:tso, é’mﬂ?ﬁﬁigéﬁdméﬁhgﬂﬁé&v&@s%t@ﬁﬁPIodgﬁﬁﬁ*s%ﬁ leukemia.

r ers, d disorders, hairy cells, bucca
cavity and pharynx (oral), lip, tongue, nouth,
pharynx, small intestine, colon-rectum |Iarge

intestine, rectum brain and central nervous system
Hodgki n' s and | eukem a.
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22. A process for producing a pharnmaceutica
conposi tion which process conprises conbining a

. conpound as defined in claiml with a ) ,
pharmaceutically acceptable carrier. 23. HA Idt for

treating a_.P13K-nedi ated condi tion, ¢C rhshng;
22( 2) JePPReS forgiat b e s dpe O it dosess o
cORBRRSFREDHEN R FPRBAUIdAsHClPsH Hiclamy with a phyjgyaceutically
acteptablacatifns for use. - 24 A kit according to claim
23, further conprising (c) a second pharnmaceutica
23 CONPOKik fdr@feating @ PeBR-rhétdated canditiqnh ermpdstng:i cal
- conposition conprises a second conmpound havin%Il '
ant @hy perprtahrraisetical camppsiionconpsiing s gqugpound as defined
n gﬁ@gﬁ%ﬂ@_to claim 24 further_Conprising i nstructions
_ e sinultaneous, sequential or separate
adm(i)i st imtduotivraffosaded first and second
pharmaceutical conpositions to a patient in need
thereof 26. A kit according to claim 24, wherein
said first and second pharnmaceutical conpositions are
contained in separate containers. 27. AKit :
according to claim24, wherein said first and second -
phar maceuti cal conpositions are contained in the sane
container. 28. A product conprising- (a) . a
conmpound as defined in claiml; and . (b) a
~ conpound having anti-hyperproliferative activity; for
separate, sinultaneous or sequential adm nistration
in the prophylacti-c or therapeutic treatnent of
cancer. .
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24. A kit according to claim 23, further comprising (c) a second pharmaceutical
composition, wherein the second pharmaceutical composition comprises a second

compound having anti-hyperproliferative activity.

25. A kit according to claim 24 further comprising instructions for the
simultaneous, sequential or separate administration of said first and second

pharmaceutical compositions to a patient in need thereof.

26. A kit according to claim 24, wherein said first and second pharmaceutical

compositions are contained in separate containers.

27. A Kkit according to claim 24, wherein said first and second pharmaceutical

compositions are contained in the same container.

28. A product comprising
(a) a compound as defined in claim {; and
(b) a compound having anti-hyperproliferative activity;
for separate, simultaneous or sequential administration in the prophylactic or

therapeutic treatment of cancer.
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