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the generation of two 3’-phosphoinositide subtypes which function as second messengers
35 inintracellular signal transduction pathways (Trends Biochem. Sci. 22(7) p. 267-72 (1997)
by Vanhaesebroeck et al.; Chem. Rev. 101(8) p. 2365-80 (2001) by Leslie et al.; Annu.
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Class | PI3K is a heterodimer consisting of a p110 catalytic subunit and a regulatory
subunit, and the family is further divided into class la and class Ib enzymes on the basis of
15 regulatory partners and mechanism of regulation. Class la enzymes consist of three
distinct catalytic subunits (p110a, p110B, and p1108) that dimerise with five distinct
regulatory subunits (p85a, p55a, p50a, p85B, and p55y), with all catalytic subunits being
able to interact with all regulatory subunits to form a variety of heterodimers. Class la
PI3K are generally activated in response to growth factor-stimulation of receptor tyrosine
20  kinases, via interaction of the regulatory subunit SH2 domains with specific phospho-
tyrosine residues of the activated receptor or adaptor proteins such as IRS-1. Small
GTPases (ras as an example) are also involved in the activation of PI3K in conjunction
with receptor tyrosine kinase activation. Both p110a and p110B are constitutively
expressed in all cell types, whereas p110d expression is more restricted to leukocyte
25  populations and some epithelial cells. In contrast, the single Class |b enzyme consists of a
p110y catalytic subunit that interacts with a p101 regulatory subunit. Furthermore, the
Class |Ib enzyme is activated in response to G-protein coupled receptor (GPCR) systems

and its expression appears to be limited to leukocytes.

30 Scheme A: Conversion of P1(4,5)P, to PI(3,4,5)P;
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factor receptor tyrosine kinases that phosphorylate phosphatidylinositol (Pl) and its
15  phosphorylated derivatives at the 3'-hydroxyl of the inositol ring (Panayotou et al. Trends
Cell Biol. 2 p. 358-60 (1992)). However, more recent biochemical studies have revealed

that class | PI3-kinases (e.g. class |A isoform PI3Kd) are dual-specific kinase enzymes,



tools for deciphering functions of each enzyne. Two conpounds, LY294002 and
wortmannin (hereinafter), have been w dely used as P13-kinase inhibitors.
These 35cwopoumidsosar e non-specific Pl 3K inhibitors, as ProEgErdaonsices
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prevents the fMP-induced respiratory burst response (Thelen et al. Proc.
Nat | 10Ac®i3-kiBabe altbAtiBd, is. behi@Gdlt (o bé IAMer. mlmdamirarfgbe&eceeiwperrésrmnﬁ& with

1 1 t hat 1 1
A0 A Sy LS e e Rt M e L T N A

ot her tyres(1095) enkvayteeal ScenicerelEade) m masoeqﬁ 995). h@mmnamﬁmeyars torune
response

associ ated with acute and_ chronjc anmpation. . ,
V259005 EREAAGR It ek 26 e BF iPHESTHS sy Vot 1 PSS TRiPd PRk i8eence
t hat P13+lgk rbaeuesrﬁcwmctd shysicsllyeds30ciboMth e cmblasmmadc&ﬁaaﬁ@t SDa8, Wisitk 3 e
signaling through G ei n_couypl.ed, rece et al
Sbovds " NEPUL osiE Ry B S Hen e NagT A peleaRares8pAAss KO8 bk
neutr Ophi(Panggélabll mnaeoB&)upelsmwm g®)ease Ruldd, insmogity g, [520r8de(19bend t hat
der egul at c?\r/]at%fn 0 %ﬁ roug CtDLé%DIowers 81% t%res Idg%rr]%%tivation by antigen and

increases the magnitude and duration of the proliferative response. These effects are

linked to increases in the transcription of a number of genes including interleukin-2 (IL2),

20 animportant T cell growth factor (Fraser et al. Science 251(4991) p. 313-16 (1991)).

PI3Ky has been identified as a mediator of G beta-gamma-dependent regulation of JNK
activity, and G beta-gamma are subunits of heterotrimeric G proteins (Lopez-llasaca et al.
J. Biol. Chem. 273(5) p. 2505-8 (1998)). Recently, (Laffargue et al. Immunity 16(3) p.
25 441-51 (2002)) it has been described that PI3Ky relays inflammatory signals through
various G(i)-coupled receptors and is central to mast cell function, stimuli in the context of
leukocytes, and immunology including cytokines, chemokines, adenosines, antibodies,
integrins, aggregation factors, growth factors, viruses or hormones for example (J. Cell
Sci. 114 (Pt 16) p. 2903-10 (2001) by Lawlor et al.; Laffargue et al. (2002), above; and
30 Curr. Opinion Cell Biol. 14(2) p. 203-13 (2002) by Stephens et al.).

Specific inhibitors against individual members of a family of enzymes provide invaluable
tools for deciphering functions of each enzyme. Two compounds, LY294002 and
wortmannin (hereinafter), have been widely used as PI3-kinase inhibitors. These
35 compounds are non-specific PI3K inhibitors, as they do not distinguish among the four

members of Class | PI3-kinases. For example, the IC5(Q values of wortmannin against



contributes to the formation of malignant tunours, for exanple by way of
increased cell growth and proliferation or increased cell survival. It is
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i ncrease i he transcription of a nunber-of—@§enes including IL2, an
inmportant T cell growth factor. 35 WD 2010/ 125082PCT/ EP2010/ 055666 7 such
as asthma, COPD and cystic fibrosis. In addition, there is indication that
T-cel | dilyeot@d t herapi es may provi de CWORTMYSNRINI d sparing properties
(Aleégnder et al. Lancet (1992) 339 p. 324-8) suggesting that it may
provide a useful therapy either as a standal one or in conbination with

i nhal ed or oral glucocorticosteroids in respiratory

Based on studies using wortmannin, there is evidence that PI3-kinase function is also
required for some aspects of leukocyte signaling through G-protein coupled receptors
(Thelen et al. (1994), above). Moreover, it has been shown that wortmannin and

25  LY294002 block neutrophil migration and superoxide release.

It is now well understood that deregulation of oncogenes and tumour suppressor genes
contributes to the formation of malignant tumours, for example by way of increased cell
growth and proliferation or increased cell survival. It is also now known that signaling

30 pathways mediated by the PI3K family have a central role in a number of cell processes
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30 production. As a consequence, T cells with inactive p110d have defects in proliferation
and Th1 and Th2 cytokine secretion. Activation of T cells through CD28 lowers the
threshold for TCR activation by antigen and increases the magnitude and duration of the
proliferative response. These effects are mediated by the PI3Kd-dependent increase in
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35
Therefore, PI3K inhibitors are anticipated to provide therapeutic benefit via its role in

modulating T-cell mediated inflammatory responses associated to respiratory diseases
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COPD or rheumatoid arthritis.
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20 inflammatory indications. These antiviral effects raise interesting prospects in viral
induced inflammatory exacerbations. For example, the common cold human rhinovirus
(HRV) is responsible for more than 50% of respiratory tract infections but complications of
these infections can be significant in certain populations. This is particularly the case in
respiratory diseases such as asthma or chronic obstruction pulmonary disease (COPD).

25 Rhinoviral infection of epithelial cells leads to a PI3K dependent cytokine and chemokine
secretion (J. Biol. Chem. (2005) 280(44) p. 36952 by Newcomb et al.). This inflammatory
response correlates with worsening of respiratory symptoms during infection. Therefore
PI3K inhibitors may dampen an exaggerated immune response to an otherwise benign
virus. The majority of HRV strains infect bronchial epithelial cells by initially binding to the

30 ICAM-1 receptor. The HRV-ICAM-1 complex is then further internalised by endocytosis
and it has been shown that this event requires PI3K activity (J. Immunol. (2008) 180(2) p.
870-880 by Lau et al.). Therefore, PI3K inhibitors may also block viral infections by

inhibiting viral entry into host cells.

35 PI3K inhibitors may be useful in reducing other types of respiratory infections including the
fungal infection aspergillosis (Mucosal Immunol. (2010) 3(2) p. 193-205 by Bonifazi et al.).

In addition, PI3Kd deficient mice are more resistant towards infections by the protozoan



30 Conmpounds whi ch are P13-kinase inhibitors may be useful in the treatnent
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het er ocycbyibinapom ohaPI3K iolibita with aaorboqsg&nldat omor a further nit rogen at om
and is optionally substituted by one or two substituents independently
selected from 01 _6alkyl; 30R4 is hydrogen or nethyl; R6 is hydrogen or
Cl_4alkyZPI3ahds ald® LizemivbRe0 82 BGES EFD0aN0&&EIBBNS such as idiopathic pulmonary

15  fibrosis (IPF). IPF is a fibrotic disease with progressive decline of lung function and
increased mortality due to respiratory failure. In IPF, circulating fibrocytes are directed to
the lung via the chemokine receptor CXCR4. PI3K is required for both signalling and
expression of CXCR4 (Int. J. Biochem. and Cell Biol. (2009) 41 p.1708-1718 by Mehrad et
al.). Therefore, by reducing CXCR4 expression and blocking its effector function, a PI3K

20 inhibitor should inhibit the recruitment of fibrocytes to the lung and consequently slow

down the fibrotic process underlying IPF, a disease with high unmet need.

Attempts have been made to prepare compounds which inhibit P13-kinase activity and a
number of such compounds have been disclosed in the art. However, in view of the

25  number of pathological responses which are mediated by Pl3-kinases, there remains a
continuing need for inhibitors of PI13-kinase which can be used in the treatment of a variety

of conditions.

The present inventors have discovered novel compounds which are inhibitors of kinase
30  activity, in particular PI3-kinase activity. Compounds which are PI3-kinase inhibitors may
be useful in the treatment of disorders associated with inappropriate kinase activity, in
particular inappropriate PI3-kinase activity, for example in the treatment and prevention of
disorders mediated by PI3-kinase mechanisms. Such disorders include respiratory
diseases including asthma, chronic obstructive pulmonary disease (COPD) and idiopathic
35  pulmonary fibrosis (IPF); viral infections including viral respiratory tract infections and viral
exacerbation of respiratory diseases such as asthma and COPD; non-viral respiratory

infections including aspergillosis and leishmaniasis; allergic diseases including allergic
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6- menbered heterocyclyl wherein the 6-nmenbered heterocyclyl optionally
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subsg%tuted by one or two substituents independently selected from

01 6alkyl. In another enbodinment, R2 and R3, together with the nitrogen
atom t o Whiadtrtheneynbeadienait t @oipedndsaokthkiimieatort mal show aelctingtyiier RIGKS over
het er ocycl vl rein the 6-nmenbered 30 heterocyclyl optionally contains an
oxygen af%%ygﬁggngﬂ%%her nitrogen atomand i s substituted by one or two
substituents independently selected from Cl_4al kyl, for exanple nmethyl. In
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01_4a1ky£@g9§¥“%@%W%ﬁ@dggﬁﬁgé9%ﬁﬁ anot her enbodi ment, R2 and R3, together
with the nitrogen atomto which they are attached, are linked to forma

6- menbered heterocyclyl wherein the 6- ﬁFq@ het erocyclyl contains WD
2010/ 125082PCT/ EP2010/ 055666 13 an en atom and is substituted by one or
two substituents independently sela¢tedyfromC _sal kyl. In another

enbodi ment, R2 and R3, together wi t h\the nitrogen atomto which they are
attached, are linked to forma 6-nenbered heterocyclyl wherein the

6- menber ed heterocyclyl contains a et\ nitrogen atomand is optionally
substituted by Cl_4alkyl, for 5 eX e i dopropyl. In a further

enbodi nrent, R2 and R3, together pwtl e~mitrogen atomto which they are
attached, are linked to form a 6-nenbered\heterocyclyl wherein the 6-
menber ed heterocyclyl contains a further nitrogen atomand is substituted
by Cl 4alkyl, for exanple isopropyl. 10l n one enbodinment, R4 is hydrogen.
In oR@ enmbodinent, R5 is Cl _4alkyl sucH)as nethyl. In one enbodinment, R6 is
Cl 4alkyl such as nethyl. 15

wherein R', R?, R® and R* are as defined below, and salts thereof.

The compounds are inhibitors of kinase activity, in particular PI3-kinase activity.
30  Compounds which are PI3-kinase inhibitors may be useful in the treatment of disorders
associated with inappropriate P13-kinase activity, such as asthma and chronic obstructive

pulmonary disease (COPD). Accordingly, the invention is further directed to



In one enbodinent, R7 is G _salkyl. In another enbodinent, R7 is Cl_4al kyl

such as nethyl. In a further enbodinent, R7 is phenyl optionally

substi t utwo 2bw/ass20r two substituents independently selpettrpdoivnsssshal o,

for exanple fluoro. 20t is to be undef$tood that the present invention
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DETAILED DESCRIPTION OF THE INVENTION

10  In one embodiment, the invention is directed to compounds of formula (1)

15 wherein

R" is 9- or 10-membered bicyclic heteroaryl wherein the 9- or 10-membered bicyclic

heteroaryl contains from one to three heteroatoms independently selected from oxygen

and nitrogen and is optionally substituted by Cisalkyl, Csescycloalkyl, halo, -CN or -
20 NHSO.R® or

pyridinyl optionally substituted by one or two substituents independently selected from C..
salkyl, -OR®, halo and -NHSO,R’;

25 R?and R® together with the nitrogen atom to which they are attached, are linked to form a
6- or 7-membered heterocyclyl wherein the 6- or 7-membered heterocyclyl optionally
contains an oxygen atom or a further nitrogen atom and is optionally substituted by one or
two substituents independently selected from Cy.ealkyl;

30 R*is hydrogen or methyl;

R® is hydrogen or C,.alkyl; and



Rl is indolyl; R2 and R3, together with the nitrogen atomto which they
are attached, are linked to forma 6-nenbered heterocyclyl wherein the

6- menber ewiohetoersasgcl yl contains a further 25nitrogen aPOmER2@0i0S5666
optionally substituted by Cl 4alkyl; ah R4 is hydrogen; and salts thereof.
30 WD 2010/ 125082PCT/ EP2010/ 055666 15 In one enbodi nent, the conmpound of
the invention is:

N45[ 4- ( S-Rs[a(nﬁFRi76ﬁ§¢ eAciBindepatdenidy €4 gaikypmnlphew bpedrtaylt sutistiBiek by ohe Br i) - 1H- |
nd | - th | f d

N2544- (5- ?%ﬁ'“ﬂ%t%ﬁ‘ﬁéﬁﬁw ﬁeeri&%?ﬁ .5%3?] net ﬁ;h -2ngmoxgzol 2-y1) - 1H i nda
zol - 6- yl] 2- 5(net hyl oxy) - 3- pyri di nyl ynet hanesul f onam de;

N45[ 4; 2 S hyl1l-1, 3- | -2-y1)-1Hi
nda[zo %(S 'Rgz{?1 r%)%mﬁr%xé}fer gopy‘?()u(r'}}aﬁ%?]e r%nlﬁ)'} ugr obenze(rjl)e(gﬁf)fona?/ri éle; |
2, 4- d|f| uor o- N4544 (5 {[4 (1- net hyl et hyl ) - 1- pi perazi nyl ] nethyl | -1, 3- oxazol -
2-y1)-1 H— d 12 th |

P e e R R

i ndol - 4- )b]c)/eljlc reteioadazohtains one or two nitrogen atoms, or pyridinyl optionally substituted

?2( 3,'5 | 2 |°r?8az Jt\%/% LubRiddrds bolB M LOYka FroR! RERAZMNHNERY I 2dotRePxazol

6- (1HOi naotbodinycht,- RYiS-oC 4¢ nrmnmmﬂerexyblnmhhyie)erdargl-\mmzmlthésaydﬂ 1@MembdezD| €e;

15N4544- th 1o 1H
P hdazol b AR B OB o obe 1o TR i BehBoh Mesugnl 21880 b 1)
6-(1H1i ndm;tgeﬁhgm) Ritdgen( énqalspmtlarzallmsluhsittmb)byJQ@aIb)da@gléoyoglkyl Adtej 1@dNaazol e;

?;_ a sal tNF—@%r ﬁm fn azno %rae%% '&%en‘?”@%'d’%“% rﬁgrﬁber%% c%'l% efter%g'l%/l wHé’r%N on
N45[ 4- ( 5-t|nﬁe{ O2Rr GS}m@nBer@d rtnwmydhétermrplh«:ﬂntmyst Jone tdnytive- ditrégerx aols- 2rd/ &) - 1H- i

mgi Erél a& '?[ﬁ'y%: 1 pi per@: %”3% ?eéMM@&%moggz'glg ?e%e_reﬂ_'_i nda
zol - yl]b+cglello( MreteMdryixw)]e@rpWe &rmyinperethbingsial rﬁejemaiydje:ontams one or two
-Z;S%Z[Zgl (ng o&;Hﬂ atOr%‘sS) I% gnoqher ModlmerqerP'hlglllnc%/yl] ?E ]mlplél"ﬁl Béglzépyl |,-}’1) 1H
another embodiment, R' is pyridinyl optionally substituted by one or two substituents
independently selected from Cisalkyl, -OR® halo and -NHSO,R’. In another
20 embodiment, R' is pyridinyl optionally substituted by one or two substituents
independently selected from -OR® and -NHSO,R’. In a further embodiment, R is pyridinyl

substituted by -OR® and -NHSO,R".

In one embodiment, R®> and R®, together with the nitrogen atom to which they are
25 attached, are linked to form a 6-membered heterocyclyl wherein the 6-membered
heterocyclyl optionally contains an oxygen atom or a further nitrogen atom and is
optionally substituted by one or two substituents independently selected from Cygalkyl. In
another embodiment, R? and R® together with the nitrogen atom to which they are
attached, are linked to form a 6-membered heterocyclyl wherein the 6-membered
30 heterocyclyl optionally contains an oxygen atom or a further nitrogen atom and is
substituted by one or two substituents independently selected from C,alkyl, for example
methyl. In another embodiment, R? and R®, together with the nitrogen atom to which they
are attached, are linked to form a 6-membered heterocyclyl wherein the 6-membered
heterocyclyl contains an oxygen atom and is optionally substituted by one or two
35 substituents independently selected from Ciaalkyl, for example methyl. In another
embodiment, R? and R?®, together with the nitrogen atom to which they are attached, are

linked to form a 6-membered heterocyclyl wherein the 6-membered heterocyclyl contains



met hyl oxy) - 3- pyri di nyl] - 2, 4-di f| uor obenzenesul f onam de;
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-2-y1) - 1 Hisalkyglz dhegnother embodm;}ent R“ and tRh togetlhe;wg)rl the mtrogen atorr_l_t? nV\éihaLCh e
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or (AL IRy, e BhporeiRadetinR R e HEHNEIId o8 Scfei e ishERBED: T,
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N45[ 4- ( 5- 2R 2. 06- d | h 1)-1H
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t her eof . ek@rlnpleasmirdmﬂ enbodi nment, the conpound of the invention is:
NA5[ 4- (5-{[ (2R 6S) -2, 6-di net hy1- 4- nmor phol i nyl ] nmet hyl | - 1, 3- oxazol - 2-y1) - 1H-1i
ndazol - 6-y1] - 2-(net hyI oxy) - 3- pyri di nyl ynet hanesul f onam de (R)-mandel at e.
| n an6dt hém orerbmtipdietent, R fiehybogemund of the invention is:
15N45[ 4- (5-{[ (2R, 6S) - 2, 6-di net hy1- 4- nor phol i nyl ] met hyl | -1, 3- oxazol - 2-y1) - 1H
-indazol -6-y1]- 2-(net hyI oxy) - 3- pyri di nyl ynet hanesul f onami de.

In one embodiment, R® is C,_4alkyl such as methyl.

In one embodiment, R® is C,4alkyl such as methyl.

15
In one embodiment, R” is Cigsalkyl. In another embodiment, R’ is Ci4alkyl such as
methyl. In a further embodiment, R’ is phenyl optionally substituted by one or two

substituents independently selected from halo, for example fluoro.

20 It is to be understood that the present invention covers all combinations of substituent

groups described hereinabove.

In one embodiment, the invention is directed to compounds of formula (I1A)

25

(1A)

wherein

30 R'is pyridinyl optionally substituted by one or two substituents independently selected
from -OR® and -NHSO,R’;



I n anot her enbodi nent, the conpound of the invention is:

6- (1H i ndol-4-y1l)-4-(5-{[4-(1-nmethyl ethyl)-1-piperazinyl]nethyll-1, 3-oxazol
-2-y1l)-1 wem0ines2ol e; or a salt thereof. In another emrbodipp®n5S6h6e
compound of the invention is: 14

%3y 1 g ey e e Yk L BF AL, W e ouna

of the i veambereditgterocyclyl wherein the 6-membered heterocyclyl contains an oxygen atom

6- (1H i ndgl-.4- -4- (5 - (1-net hyl.et h - 1-ni perazi nyl.] net hyl |- 1. 3: oxazol
2ty - 1 R icigbtat Seheraited Byt Y ae R PA Rk B e o i s e
hydr ocar halkylchai n havi ng the specified nunber of nenber atons. For exanpl e,
G._sa#kyl refers to an al kyl group having from1l to 6 nenber atons, for
exanpfe 1 to 4 nenber atons. Al kyl groups may be straight or branched.
35Repr es®ftimbydregdsr,anched al kyl groups have one, two, or three branches.

Al kyl includes WO 2010/125082PCT/ EP2010/ 055666 17 nethyl, ethyl, propyl
(n-propyl and isopropyl), butyl (n-butyl, isobutyl, and t-butyl), pentyl
(n- pent yIR® i$ Eoathyt;yind and neopentyl), and hexyl. "Cycloalkyl" refers to a
saturated hydrocarbon ring having the specified nunber of 5 nenber atons.
Cycl oal kyl groups are nonocyclic ring systens. For exanple, C3_ scycloal kyl
refernd t®as Cygallyal kyl group having from3 to 6 nenmber atons. In one

enbodi ment, the cycl oal kyl groups have 3 or 4 nenber atons. In a further
enbodi nent, the cycl oal kyl groups have 5 or 6 nenber atons. Cycl oal kyl

i ncl udes anychitpthemaf., cycl obutyl, cycl opentyl, and cycl ohexyl. 10
"Enantionerically enriched" refers to products whose enantioneric excess is
greater than zero. For exanple, enantionerically enriched refers to

product s |\B@ghe? BRIBOUIHERE, ithe RYERRM ié Birdbte&R{odoni JoaRdSOMoRula @Bgat er than 75%
or "ee

ee, § d greater than 90% ee. 15"Enantioneric excess" "ee" 1Is the excess
of one enantiomer over the other expressed as .a percentage. As a result,
since both enantioners are present in_efuaNRdfounts in a racenic mxture,
the enantioneric excess is zero (0% ee). However, if one enantioner was
enriched such that it constitutes the product, then the enantioneric
excess woul d be 90% ee (the anount of| the enriched enantioner, 95%

N
1 N/
R \,
R
(IA)
wherein
20
R'is indolyl;

R? and R?, together with the nitrogen atom to which they are attached, are linked to form a
6-membered heterocyclyl wherein the 6-membered heterocyclyl contains a further

25 nitrogen atom and is optionally substituted by Cq4alkyl; and
R*is hydrogen;
and salts thereof.

30

Compounds of the invention include the compounds of Examples 1 to 9 and salts thereof.



20m nus the amount of the other enantioner, 5% . "Enantionerically pure"
refers to products whose enantioneric excess is 99% ee or greater.

25" Hal f - Iwbeb1o(iasos2hal f-1ives") refers to the tinme requiPpcedreaw/obssbé of a
quantity of a substance to be converte#to another chenically distinct

species in vi terrn§ Qr igtr\]/i VO, "UHSI g rie\geert.s tsc_) t he hal ogen radical fluoro,
chl or o, 6?8%, PAMSGo NS REF S Fr&?l WEIRT &ss ot herwi se defined, refers to
an ar omatN-[5-[gr(64[2R 613)-2icAdimgtHyl-dmdiph ain @] rheth gl}-0 Bt o@soles ylire Hbedazat-61y§-

Het er oar r.oups. cont.ai ni ng, nor e .t han one heteroatom may contain different
het er oat ﬁ%’%@‘?’%@%&’#ﬁ”Q)”B%B%”‘??&{‘?O%aé“'S%t ionally substituted as defined
herei n. ThB-Hdbdldodrméthgetbypd -piesrazinylmmethylli$S8ebxbrayeyl)- tHrindegok§gf-8ns. The
bi cyc#i C rp]%&]er())( r_:%l_l rridirgr}ﬁ’ﬁn av%Sl%foor }(?e_manber atons. Bicyclic heteroaryl
35i nc udés | Hé’oﬂ/ PYRAY! nc%l%ﬂ SUTN oY T%i nyl , benzofuranyl, isobenzofuranyl,
I ndazol yIN-[5-[4-(5-{[(2R,6S)-2,6-dimethyl-4-morpholinyllmethyl}-1,3-oxazol-2-yl)-1H-indazol-6-yl]-

benzi m dazol yl Lol opvri din razol opyridi.nyl, pyrrol opyri m di nyl, qui nol
e SR bR LA
I soqui nol2,syiflycro: M{deEl5HIA-( 1guethaztiyi)fypiperaaingpyethdi-nysloxand-Zr@phthr i di nyl .
ci nnol i ny| nzopyranyl . benzoxazol yl y eroatonm’ refers to a nitrogen,
sul phur, ¥rbdra9§|%(¥1@% @[e}(;hrﬂoggﬁg ﬂé@éﬁ%@?%@'\eg,ﬁ%@ﬁﬁé@% ot herwi se defined, refers
t 0 a18at Ur@H{EEAR®S)2rdimetat-danorphgingdmethyiH1r830xaz0k 2-21) Bt Einddl-dnrg)- §E- nenber
atonms in irg(pa%lrei_ ng. However, heterocyclyl rings

6-(1H-indol-4-yl)-4-(5-{[4-(1-methylethyl)-1-piperazinylJmethyl}-1,3-oxazol-2-yl)-1 H-

indazole;

6-(1H-indol-4-yl)-4-[5-(4-morpholinylmethyl)-1,3-oxazol-2-yl]-1H-indazole;

15 N-[5-]4-(5-{[(2R,6R)-2,6-dimethyl-4-morpholinyllmethyl}-1,3-oxazol-2-yl)-1 H-indazol-6-yl]-
2-(methyloxy)-3-pyridinyllmethanesulfonamide;
6-(1H-indol-4-yl)-4-[5-(1-piperazinylmethyl)-1,3-oxazol-2-yl]-1H-indazole;

or a salt thereof.

20  In another embodiment, the compound of the invention is:

N-[5-[4-(5-{[(2R,6 S)-2,6-dimethyl-4-morpholinyllmethyl}-1,3-oxazol-2-yl)-1 H-indazol-6-yl]-
2-(methyloxy)-3-pyridinyllmethanesulfonamide;
N-[5-[4-(5-{[4-(1-methylethyl)-1-piperazinyllmethyl}-1,3-oxazol-2-yl)-1H-indazol-6-yl]-2-
(methyloxy)-3-pyridinyllmethanesulfonamide;

25  N-[5-[4-(5-{[(2R,6S)-2,6-dimethyl-4-morpholinyllmethyl}-1,3-oxazol-2-yl)-1 H-indazol-6-yl]-
2-(methyloxy)-3-pyridinyl]-2,4-difluorobenzenesulfonamide;
2,4-difluoro-N-[5-[4-(5-{[4-(1-methylethyl)-1-piperazinyllmethyl}-1,3-oxazol-2-yl)-1 H-
indazol-6-yl]-2-(methyloxy)-3-pyridinyl]benzenesulfonamide;
4-(5-{[(2R,6S)-2,6-dimethyl-4-morpholinylimethyl}-1,3-oxazol-2-yl)-6-(1H-indol-4-yl)-1H-

30 indazole;
6-(1H-indol-4-yl)-4-(5-{[4-(1-methylethyl)-1-piperazinylJmethyl}-1,3-oxazol-2-yl)-1 H-
indazole;
6-(1H-indol-4-yl)-4-[5-(4-morpholinylmethyl)-1,3-oxazol-2-yl]-1H-indazole;
or a salt thereof.

35

In another embodiment, the compound of the invention is:



are not aromatic.ln certain enbodi nents, heterocyclyl is saturated.In other
enbodi nents, heterocyclyl is unsaturated but not aronatic. Heterocyclyl
groups lOwoantewizmsag nore t han one heteroat om may cont aiPoTdiPRG10/083866

het er oat ons. Heterocyclyl groups nay b&optionaliy substituted with one or

nor e subsy | t . defined herein. Th terocyclyl, grou ein are
monocycl ?%téﬂﬂﬁg'@y"ga'gﬁgh%‘gW%@ﬁ@'”éfﬁmﬁtp%@ﬂb%g?xaéf’ E‘?qu)xl%'ﬁg%%%y@' et erocycl yl
i ncl udes (mefhloxgk-3vpiridipilpeteanenyifonamidephol i nyl and hexahydro-1, 4-

oxazepi nylr. 1 tr'; I\/leO er atons” refers to the atomor atons that forma chain
or ring. AREFe "HOYE t han one menber atomis present in a chain and within a
ring, each nmenber atomis covalently bound to an adjacent nenber atomin
the chain_ qr .ring. Q hat _nmake up a.substituent group on a chain or
ring gre I%S?Oth { e?%?gﬁs{hﬁncom%uréﬁgﬁﬂe6nrvepf' ng'.s' 20 "Optionally substituted”
i ndi cat esVv-[aHdt(54[(BR 6P 2, 6sdinletrgs4-nedrpiaiayirhethyihy, Soexarols2 - Htindazd-©1yl]-
substituted wth gne (rjlrin”lﬁrethsrlmjebsstirEa% ts as defined herein. "Substituted"
in referénttd to00d grpcyu% {'Haf cates Al Ve hydrogen atom attached to a 25
menber atoomsaltthdreofa group is replaced. It should be understood that the
term"substituted"” includes the inplicit provision that such substitution
be in accordance with the permtted val ence of the substituted atom and the
substiDt uémenather érhiaddirnbe, thelrstpoubd ohthe ésehtien isn a st abl e conpound (i . e.

one t hat |y ,undergo. tr [ [ :

Fear r angdibne: CalRR B R R AR R LB 56 R e s,
singl e at29(meMMoWQQsly_bdihyllmetbalnaa'utfbne_rmide(R?)qraancdngﬁesubsti tuent as |long as
such substitution is in accordance with the permtted val ence of the atom
Suitabl e substituents are defined herein for each substituted or optionally
subst i t utiedngtheupnbodiméihtiercacgotnd af thy iraeotiptiabl e" refers to those
conpaundsy ;Sal LSy Lizal: 56 ( iti.on 0d, [ ghyare,
SRR s S e R e AL TS e
wi t h t he Z{nestudexypB-dyddmp]rbethagsubiotbreide. mal s wi t hout WO

2010/ 125082PCT/ EP2010/ 055666 19 excessive toxicity, irritation, or other
probl em or conplication, commensurate with a reasonable benefit/risk ratio.
As used heeeothert drebedimrbat] theanochpoond efthe dnentiseid: i n t hese processes, schenes

and 5 exanmpl re rgtent 0se i n rany

sci ent i fl%(r:T(q {_ﬁﬁ g@g‘fx}f%?@ﬁ%;(?-gieg%%tﬁyﬁ-ﬁ] Wzoej%%rﬁﬂme%&é}bﬁ%%&#@g?% éﬁ_l Cheni cal
Soci @0y dndazble; Jour nal of Biological Chem stry. Standard single-letter or
t hree- | etter ﬁl?rperrgc\ﬁi ations are generally used to designate am no acid

resi dues, WRPCH AF @ assumed to be in the L-confi guration unl ess otherw se

noted. Unl ess otherwi se noted, all starting materials were obtained from

10comrer Gj |l er n Lt h further. purification. Specifically,
the foll g’\l]/\ng}r‘l%tﬁgr%gnr]ﬂé?/|"§?ﬁb%§%%§1$)0§%é 8@5% '%V'r%n{]%ne's'exanpl es and throughout the
speci f i c®t(16HndDAVD)-445-([# o hrp diayrieth PVFDI peed Zinpl et , Bl@xazol-2-y1)-1H-

25 indazole hydrochloride.

In a futher embodiment, the compound of the invention is:
6-(1H-indol-4-yl)-4-(5-{[4-(1-methylethyl)-1-piperazinylimethyl}-1,3-oxazol-2-yl)-1 H-
indazole.

30

Terms and Definitions

“Alkyl” refers to a saturated hydrocarbon chain having the specified number of member
atoms. For example, C,galkyl refers to an alkyl group having from 1 to 6 member atoms,
for example 1 to 4 member atoms. Alkyl groups may be straight or branched.

35 Representative branched alkyl groups have one, two, or three branches. Alkyl includes
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“Cycloalkyl” refers to a saturated hydrocarbon ring having the specified number of
5 member atoms. Cycloalkyl groups are monocyclic ring systems. For example, Cs.
scycloalkyl refers to a cycloalkyl group having from 3 to 6 member atoms. In one
embodiment, the cycloalkyl groups have 3 or 4 member atoms. In a further embodiment,
the cycloalkyl groups have 5 or 6 member atoms. Cycloalkyl includes cyclopropyl,
cyclobutyl, cyclopentyl, and cyclohexyl.
10
“Enantiomerically enriched” refers to products whose enantiomeric excess is greater
than zero. For example, enantiomerically enriched refers to products whose enantiomeric

excess is greater than 50% ee, greater than 75% ee, and greater than 90% ee.

15 "Enantiomeric excess” or "ee" is the excess of one enantiomer over the other
expressed as a percentage. As a result, since both enantiomers are present in equal
amounts in a racemic mixture, the enantiomeric excess is zero (0% ee). However, if one
enantiomer was enriched such that it constitutes 95% of the product, then the
enantiomeric excess would be 90% ee (the amount of the enriched enantiomer, 95%,

20  minus the amount of the other enantiomer, 5%).

“Enantiomerically pure” refers to products whose enantiomeric excess is 99% ee or

greater.

25  “Half-life” (or “half-lives”) refers to the time required for half of a quantity of a substance

to be converted to another chemically distinct species in vitro or in vivo.
“Halo” refers to the halogen radical fluoro, chloro, bromo, or iodo.

30 "Heteroaryl™, unless otherwise defined, refers to an aromatic group containing from 1 to
3 heteroatoms as member atoms. Heteroaryl groups containing more than one
heteroatom may contain different heteroatoms. Heteroaryl groups may be optionally
substituted as defined herein. The heteroaryl groups herein are fused bicyclic ring
systems. The bicyclic heteroaryl rings have 9 or 10 member atoms. Bicyclic heteroaryl

35 includes indolyl, isoindolyl, indolizinyl, benzofuranyl, isobenzofuranyl, indazolyl,

benzimidazolyl,  pyrrolopyridinyl,  pyrazolopyridinyl,  pyrrolopyrimidinyl,  quinolyl,
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unsubstituted or substituted with one or more substituents as defined herein.

"Substituted™ in reference to a group indicates that a hydrogen atom attached to a
25 member atom within a group is replaced. It should be understood that the term
"substituted" includes the implicit provision that such substitution be in accordance with
the permitted valence of the substituted atom and the substituent and that the substitution
results in a stable compound (i.e. one that does not spontaneously undergo
transformation such as by rearrangement, cyclization, or elimination). In certain
30 embodiments, a single atom may be substituted with more than one substituent as long
as such substitution is in accordance with the permitted valence of the atom. Suitable

substituents are defined herein for each substituted or optionally substituted group.

"Pharmaceutically acceptable” refers to those compounds, salts, materials,
35 compositions, and dosage forms which are, within the scope of sound medical judgment,

suitable for use in contact with the tissues of human beings and animals without



In one aspect, the present invention provides
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an XRPD pattern substantially in accordance with Figure 2. In a further
aspect, presen i provi des 6-(1Hindol-4-yl1l)-4-(5-{[4-(1-

25nmet hyl e [{tﬁ\{}l )-1- pbp%r%?&ﬁyqaﬁﬁet hyl I - 1, 3- oxazol - 2-y1)-1H i ndazol e or a salt
t her eof iOMETr yst al IDimethylformamide | n one enbodi nent, the present invention
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20 HPLC High performance liquid chromatography
LCMS Liguid chromatography mass spectroscopy
L Litre
M Molar
MDAP Mass directed automated preparative HPLC
25 Me Methyl
MeCN Acetonitrile
MeOH Methanol
mg Milligrams
mins Minutes
30 ml Millilitres
mmol Millimoles
Rt Retention time
RT Room temperature
SCX Strong Cation Exchange
35 SPE Solid Phase Extraction
TFA Trifluoroacetic acid

THF Tetrahydrofuran



WO 2010/ 125082PCT/ EP2010/ 055666 22 | n anot her enbodi nent, the present

i nvention provides crystalline 6-(1Hindol-4-yl)-4-(5-

{[4- (1- rewbybwiiyisp- 1- pi perazi nyl ] net hyl | -1, 3- oxazol - 2- pCxAPebi006HES| €
hydrochl ori de characteri sed in t hat it %rovides an XRPD pattern conpri sing
peaks su tiall i n In a further enbodi nent, the

pr esent Rﬁg\}gtl on éjrjt@r'ge?e P&”éﬂnﬁﬁ ng CBFO{T?LEI—PQFHW1 4-y1)-4-(5-

{[ 4- (1- met\hyl et hyl Wttaviolgter azi nyl ] net hyl | -1, 3- oxazol - 2-y1) - 1H i ndazol e
hydrochl ori de characterised in that it provides an XRPD pattern
substantially in accordance with Figure 1. Wen it is indicated herein that
there 'Sﬁmr&%&hcb@kﬂ&v%@ﬁ@kpakbﬁﬁﬂe@bq@x@b%@%h&@bﬂﬁaCﬂt is typically meant
that the peak is within 0.2 of the value quoted. The invention also

i ncl udes i sotopi cally-1abell ed conmpounds, which are identical to the 15
conpoundsndhidddokitih ehel $dopatd tisdkdotnpgolRiL 6f thebiention” drbelf Rftatdsh@iclRingy or

nor e atom; are replaced by an atom having an atom c nass or nmass nunber
di f f er entYf72H9)+ B PIPGR ROIBBNSPraglygs ﬁa%'@Pelr?Sﬂe“&@}M%rﬁt?ep@ew&ra gnd

nature. Bpasmimers of thetemBsurtddals f&raIPE) dniicit@iaéstd into the conpounds of
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pr edoni nageat |§;cqt|ﬁnon gofkilled artisan will appreciate that different polymorphs may be

produced, for example, by changing or adjusting the reaction conditions or reagents, used

in making the compound. For example, changes in temperature, pressure, or solvent may
result in polymorphs. In addition, one polymorph may spontaneously convert to another

35  polymorph under certain conditions.



It is to be understood that the references herein to conmpounds of formnula
(I') and salts 15t hereof covers the conpounds of formula (1) as free acids
or free baeeasio/ssas salts thereof, for exanpl e as phar rat@EPRé10AFI6H6
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crystalline form.

In one embodiment, the present invention provides 6-(1H-indol-4-yl)-4-(5-{[4-(1-
methylethyl)-1-piperazinyllmethyl}-1,3-oxazol-2-yl)-1H-indazole hydrochloride in

30  crystalline form.

In another embodiment, the present invention provides crystalline 6-(1H-indol-4-yl)-4-(5-

{[4-(1-methylethyl)-1-piperazinyllmethyl}-1,3-oxazol-2-yl)-1H-indazole hydrochloride

characterised in that it provides an XRPD (X-ray powder diffraction) pattern having peaks
35 (°20) at about 5.2, about 10.3 and/or about 12.8.



In certain enbodi nents, conpounds according to fornula (1) may contain a
basic functional group and are therefore capable of formng

phar macewocaldpsmecept abl e acid 20 addition salts by rceaPaeossese h a
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panoat . WaRefuet T dpdea BTRUAT £ 0 gt Bt BrueBkS; o ubiiBifonce

met haneschéotErised imethyl idpevidestdnaxRRD Iphtemt subsestidlytie hecc@dance with Figure

hydr oxyet,hanesul f onat e, benzenesul fonate (besylate),

p- am nobenzenesul fonat e, ptol uenesul fonate (tosylate), and

napt Hal ene- 2- sul fonate. I n one enbodi nent, the pharmaceutically acceptable

addi tion |t.is a hydrochlaride. Ln furthe odi men h .
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which is: WD 2010/ 125082PCT/ EP2010/ 055666 25

N45[ 4- (5-{[ (2R, 6S) - 2, 6-di et hy1- 4- nor phol i nyl ] met hy11- 1, 3- oxazol - 2-y1) - 1Hi
ndazol - 6-We] inveriometisvy Inoludes Isopgpicadlytatdefied tchapesndsf oviéahi de; identical to the
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-2-yl)-1 Hindazole; or a pharmaceutically acce | e sal. hereof . 10
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conpoundgaled réferrediitaas lal ghinsR2erf#8r) ldnd may, therefore, exist as individual enantiomers,
diastereomers, or other stereoisomeric forms, or as mixtures thereof. Chiral centers, such
as chiral carbon atoms, may also be present in a substituent such as an alkyl group.
25 Where the stereochemistry of a chiral center present in formula (I), or in any chemical
structure illustrated herein, is not specified the structure is intended to encompass any
stereocisomer and all mixtures thereof. Thus, compounds according to formula (I)
containing one or more chiral center may be used as racemic mixtures, enantiomerically
enriched mixtures, or as enantiomerically pure individual sterecisomers.
30
Individual stereoisomers of a compound according to formula (I) which contain one or
more asymmetric center may be resolved by methods known to those skilled in the art.
For example, such resolution may be carried out (1) by formation of diasterecisomeric
salts, complexes or other derivatives; (2) by selective reaction with a stereoisomer-
35  specific reagent, for example by enzymatic oxidation or reduction; or (3) by gas-liquid or
liquid chromatography in a chiral enviornment, for example, on a chiral support such as

silica with a bound chiral ligand or in the presence of a chiral solvent. The skilled artisan



wherein R2 and R3 are as defined above and R is nethyl or a suitable
protecting group 25such as benzenesul phonyl, by treatnment with a suitable
bor oni ¢ aso0dowvi2biszOoNat e ester PCT/EP2010/055666
suchas4- (4, 4,5, 5-tetramet hyl- 1, 3, 2- di o%&bor ol an- 2-y1) - 1H i ndol e( commerci al |
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via the boronic acid or boronate ester may be protected by a 5 suitable
protecti group such_as tert-butyldj\methylsilyl group.and an additional
Genr ot ectn catBRTiRy o Pable: SRl B0, Fenifhetitri@ o DB, e

fl uori de asyohetrg. YWiieraathe Statepchemisiry wiaf terden degednmetdc ssyrhabirg psedeneim such
as tetrahydrof uran nd at .a suif.able te rature such rgom.t e rature,
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sol vent suclintaatomeye prispiareglilibidumd oapredosiinatey ineortedfomer at ure such as room
tenperature, for exanple about 20C. 15 Conpounds of forrmula (I1), wherein

R2, R3 and R4a are as defined above, may be prepared from conpounds of
formul a (1 islth be urderdtpod® Oath dinee refer@dees Beraih edanmedindd of éorenath (KLland salts

nror, R e R oRHSdE o 0 BEE oy & B BRFE dorn B Slcn
as di chl dneveeft Hfanexamptt a@s phauiacalttically exvpeptablar salsudherasf. r odmst émpareat ur e,
for exarr%lm%o%ltr)'r?euntt, t%(e)%vention is directed to compounds of formula (I) as the free acid or free
base. In another embodiment, the invention is directed to compounds of formula (I) and
salts thereof. In a further embodiment, the invention is directed to compounds of formula

20 (1) and pharmaceutically acceptable salts thereof.

The skilled artisan will appreciate that pharmaceutically acceptable salts of the
compounds according to formula (I) may be prepared. Indeed, in certain embodiments of
the invention, pharmaceutically acceptable salts of the compounds according to formula
25 (I) may be preferred over the respective free base or free acid because such salts may
impart greater stability or solubility to the molecule thereby facilitating formulation into a
dosage form. Accordingly, the invention is further directed to compounds of formula (I)

and pharmaceutically acceptable salts thereof.

30  As used herein, the term "pharmaceutically acceptable salts" refers to salts that retain the
desired biological activity of the subject compound and exhibit minimal undesired
toxicological effects. These pharmaceutically acceptable salts may be prepared in situ
during the final isolation and purification of the compound, or by separately reacting the
purified compound in its free acid or free base form, or a non-pharmaceutically acceptable

35  salt, with a suitable base or acid, respectively.



25Compounds of fornula (111), wherein Rda is as defined above and X1 is Br,
may be prepared from conpounds of forrmula (1V) WO
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treatment with a suitable broninating &yent such as carbon tetrabronide and
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such as tri[rﬁhenalsl&ﬁos fllal Q)e nd' bar,[or,[n'edre]c in a suitable solvent such as
di chl 3r o8t Rane?® And "at g |?58I% ?%'rrperature such as from about 0C to
about 50C, for exanple about O0C. Conpounds of fornula (1V), wherein
(Rf/)a 'S as, dghhNed B8N Ents BonPRuRES BREG dinG " B Mot G R WIS c Staih O5 i d V)
functional group. Suitable pharmaceutically-acceptable salts include salts of such acidic
functional groups. Representative salts include pharmaceutically acceptable metal salts
10  such as sodium, potassium, lithium, calcium, magnesium, aluminum, and zinc salts;
carbonates and bicarbonates of a pharmaceutically acceptable metal cation such as
sodium, potassium, lithium, calcium, magnesium, aluminum, and zinc; pharmaceutically
acceptable organic primary, secondary, and tertiary amines including aliphatic amines,
aromatic amines, aliphatic diamines, and hydroxy alkylamines such as methylamine,
15  ethylamine, 2-hydroxyethylamine, diethylamine, TEA, ethylenediamine, ethanolamine,

diethanolamine, and cyclohexylamine.

In certain embodiments, compounds according to formula (I) may contain a basic
functional group and are therefore capable of forming pharmaceutically acceptable acid
20  addition salts by treatment with a suitable acid. Suitable acids include pharmaceutically
acceptable inorganic acids and pharmaceutically acceptable organic acids.
Representative pharmaceutically acceptable acid addition salts include hydrochloride,
hydrobromide, nitrate, methylnitrate, sulfate, bisulfate, sulfamate, phosphate, acetate,
hydroxyacetate, phenylacetate, propionate, butyrate, isobutyrate, valerate, maleate,
25 hydroxymaleate, acrylate, fumarate, malate, tartrate, citrate, salicylate, p-
aminosalicyclate, glycollate, lactate, heptanoate, phthalate, oxalate, succinate, benzoate,
o-acetoxybenzoate, chlorobenzoate, methylbenzoate, dinitrobenzoate, hydroxybenzoate,
methoxybenzoate, naphthoate, hydroxynaphthoate, mandelate, tannate, formate,
stearate, ascorbate, palmitate, oleate, pyruvate, pamoate, malonate, laurate, glutarate,
30 glutamate, estolate, methanesulfonate (mesylate), ethanesulfonate (esylate), 2-
hydroxyethanesulfonate, benzenesulfonate (besylate), p-aminobenzenesulfonate, p-
toluenesulfonate (tosylate), and napthalene-2-sulfonate. In one embodiment, the
pharmaceutically acceptable addition salt is a hydrochloride. In a further embodiment, the
pharmaceutically acceptable addition salt is a mandelate such as the (R)-mandelate.
35

In one embodiment, the invention provides a compound which is:



wherein R4a is as defined above, by treatnment with a suitable reducing
agent such as di i sobutyl al um ni um hydride, in a suitable solvent such
as tetrahydnofursrs and at a 20suitabl e t enperat ure suckrcagprboonsmbout -50C
to about OC, for exanple about 0C. W3?2010/ 125082PCT/ EP2010/ 055666 28

(VI') wherej i ef.Lned above. by tr nt._w t I t.ab al i de
Such ao. SRR 65T 5T E R SR Bo R eGP e PR E A ab o)
i n the presetogoxy)-3pysdinylabéteandsuffaddnaide;um cat al yst such as
tetrakis(triphenyl phosphi ne | ladium (0), in a suitable solvent such as a
N, N- di et r;e/'IpﬁSFﬂ%‘?ﬁﬂg(@aﬁI?iaﬁc‘?a@oa}%ls%g{@ﬁ{:eeo?'of a suitable iodide such as sodi um
i odi de, and under mcrowave irradiation at a suitable tenperature such as
from abouyt _8 t o _abput 150C for example about 100C .100r, alternatively,
conpoandd 8rOTe T ToR: Piuveaty BERORs 8RRl itve, ' may be prepar o
f r om comehdadaf4-ylp4-iaH[a-((-dthyletbyliéfipeearindhaityiy3oxeat-2emE 1/ t h a

sui t abl e sfannane such as hexanethylditin, in the presence of a suitable
pal | adi um caral yst such as tetrakis(triphenyl phosphi ne)palladium (0) and a
sui t abl e dhapbasvadeutisally mcedigblanalntherdoi a suitabl e sol vent such as tol uene,
and at a suitable tenperature such as fromabout 15 100C to about 200C,

for exanple about 120C, followed by treatnent with a suitable halide such
as nd0hylCdnpdural BrepaBatidrazol e- 5- car boxyl ate (comercially available), in

e D oot Rl AP AR, B BB SBRE et PRl 200
sui t abl e chemistmt Anycpresisudly 3lefined variable will continue to have the previously define,d

di met hy1- 5 6-tetrah 0- - pyr.Lod.di no i e

enper at e RL RS AR TR DR MG TfPe SRRl PeBlas Sebapt asc
Conmpoundsetiv fod nbém spetijic oshgoends Rfldhe snwesticrefare quledred én thayExaenpiesepar ed

from1gorr%8gt§bc%s of formula (VIl) 25(VI1) wherein Rd4a is as defined above,
by treatmént  wWith a suitabl e stannane such as

Process A
Compounds of formula (I), wherein R', R? R® and R* are as defined above, or salts

thereof, may be prepared from compounds of formula (ll)

/_(\NR2R3
Ny O
N
/
Cl
\ 4a
20 R

(1)

wherein R? and R® are as defined above and R* is methyl or a suitable protecting group
25 such as benzenesulphonyl, by treatment with a suitable boronic acid or boronate ester
such as 4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indole (commercially
available), in the presence of a suitable palladium catalyst such as chloro[2'-
(dimethylamino)-2-biphenylyl]palladium-(1R,4S)-bicyclo[2.2.1]hept-2-yI[(1S,4R)-
bicyclo[2.2.1]hept-2-yl]phosphane, in a suitable solvent such as a mixture of 1,4-dioxane

30 and water in a suitable ratio, for example about 4:1, in the presence of a suitable base



hexanmethyl ditin, in the presence of a suitable palladiumcatal yst such as
tetraki s(tri phenyl phosphi ne)pall adium (0), in a suitable solvent such as
xyl ene, iwotzh®/125822010/ 125082PCT/ EP2010/ 055666 29 pr esentaPod10a5%66 t abl e
base such as triethylamne, and at a sé&ftable tenperature such as from

about 100Cto abqu 0 for e t 150C. (o] d or mul a
U andrein 20 SoREbRyR = B BT ot i e IR BL0ER Gl e
conpound abbuff 180N far €Xdndig about(ﬂZD‘IG) by nethylation using a suitable base
such as sodium hydride, in a suitable solvent such as tetrahydrofuran, and

at a suitable tenperature such as about 0C, followed by addition 10of an
al kyl at i Theaegtoup unthodased odothetboaorec anid @tbaronatg eater ansubd al:dtectedalhsp@r at ure

such as ro te ture, far examl €._Conmo

v R b TS e e VR SR i
is a sui tdabtoeheqmomtsmptmangbgr@umedmheWnMemmemmmmhmltablmmOb@e puahpa ed
fromthe u nul.a (VL] ef i.ned, aboy b reatment with a
su t abl o B LN by Bof BHIR, e altadi® sOei i SR anol i < o

N, N- di netshijdtletemgparatare smd aatroam semperbiuee, fempampleialus AGIC.as f r om about 0C
to about 20C, for exanple about 0C, followed by treatnment with a suitable
sul phonyl ati ng 20agent such as benzensul phonyl chloride, at a suitable

t enpédat Ufr mecessany, der ¢anopoualds of fdh@uladllaizybeltelrﬁll‘b is iacsmtabtamﬂtmtuabtgu@uwme

war nm ng to

iy R0 s & pSE e et sTERRY 5 LY, 8B B R elehony -
may be pméthar sdtableoamuebas crm)rgmmmblasm sumhfasranulbaus( Mbdilllrm hgdroxide, in a suitable
solvent such as isopropanol, and at a suitable temperature such as room temperature, for
example about 20°C.
15
Compounds of formula (Il), wherein R% R® and R* are as defined above, may be

prepared from compounds of formula (III)

Cl

(1)
20 wherein R* is as defined above and X' is a suitable leaving group such as Br, by
treatment with an amine of formula HNR?R?, wherein R? and R® are defined as above, in a
suitable solvent such as dichloromethane, and at a suitable temperature such as room

temperature, for example about 20°C.

25 Compounds of formula (lll), wherein R* is as defined above and X' is Br, may be

prepared from compounds of formula (IV)



25 defined above, by treatnment with a suitable base, such as sodi um

hydr oxi de and a suitabl e phase transfer catal yst such as

t et r a- n- bwoybswvarsos2zum bi sul phate, in a _suitabl e sol vent PEUEP2@S/055666
tetrahydrofuran and at a suitable tenpéfature such as from about OC to
about 20C, for exanple about 20C, foll owed treatment with a suitable

sul phonyl ati ng agent such as benzene sulpho chloride, at a suitable
tenperature such as from about 300C ye—3bout 50C, for exanple about 25C
Process B WO 2010/ 125082PCT/ EP2010N55666 30 Conmpounds of formula (1),
wherein Rl, R2 and R3 are as defined apove and R4 is hydrogen, or salts
thereof, may be prepared from conpounds of formula (I X) NR2 R3/ N (IX)
S5wherein Rl, R2, R3 are as defined abowg Rdb is a suitable protecting
group such as benzenesul phonyl, by t '\ th a suitabl e aqueous

i norgani c base such as aqueous sodi ¢4 1de, in a suitable solvent such
as 1, 4-di oxane, and at a suitabl@ltempératuke such as roomtenperature, for
exanpl e about 20C. 10Conpounds of formula (W#S, wherein R1, R2, R3 and R4b
are as defined above, may be prepared from conpounds of forrmula (X) (X)
15wherein, Rl and R4b are as defined dbbve and X2 is a suitable |eaving

gr oup suGhedsin B ishys ddiRial BBBYe, Wyl thoatRedWitta Qitduhs BronAndiNG2i3Rnt WRGr & n R2
and R3 are as defined above, 1n a suitable solvent such as dichl oronet hane,
and at a cgtiopdpirebro@igseant aseitakie Rhasphingosaheafplipheniirhosplipe eigrplibighout
20C. 5WOsZRARY ok ROBZHEHSBREHNe 08P §6a 3iitable temperature such as from about 0°C

to about 50°C, for example about 0°C warming to about 20°C after addition.

Or, alternatively, compounds of formula (Il1), wherein R* is as defined above and X' is Br,
may be prepared from compounds of formula (IV) wherein R* is as defined above, by

10 treatment with a suitable brominating agent such as triphenylphosphine dibromide, in a
suitable solvent such as dichloromethane, and at a suitable temperature such as from
about 0°C to about 50°C, for example about 0°C.

Compounds of formula (IV), wherein R* is as defined above, may be prepared from

15  compounds of formula (V)

/\
O
Na O
\N
/
Cl N
R4a
(V)

wherein R* is as defined above, by treatment with a suitable reducing agent such as
diisobutylaluminium hydride, in a suitable solvent such as tetrahydrofuran, and at a

20  suitable temperature such as from about -50°C to about 0°C, for example about 0°C.

Compounds of formula (V), wherein R* is as defined above, may be prepared from

compounds of formula (VI)



(XI') wherein R1 and R4b are as defined above, by treatnment with a suitable
brom nating agent such as carbon tetrabrom de and a suitabl e phosphi ne such
as triphewgl2ptiopiscne, in a 5 suitable solvent such aspdir@ravosssthane,
and at a suitable tenperature such as #8om about OC to about 50C, for
exanpl e about 0OC warmng to roon1tenp%%ﬁg re after addition. Conmpounds
of fornmula (XI), wherein RL and R4b ar

10f rom conpounds of formula (XII) (
defined above, by treatnent with a g educi ng agent such as

di i sobutyl al um nium hydride, in a s | vent such as di chl or onet hane,
and at a suitable tenperature sug omMbout -50C to about OC, for
exanpl e about - 20C. WD 2010/ 125082PCT/ EP2@k8/ 055666 32 0 /----0/--- NO
(XI'1l) wherein R4b is as defined above, by treatnment with a suitable
boroni c acid or boronate (V1)
est ersuchas}l_- %‘;,_ 1-di ﬁet%ill et hyl ) (di nmet hglwhsi I %'-flJ -1H i ndol- 4-yl | bor oni caci
d 5 (confsren d¥T ys avefiagd apove: Pyt ePtpraS Wit tablesplidgtuch 28 Pl &m

Cﬁi[ al y[st2 cﬁlégéﬂ,@fohxalzoleﬁ-carb%xyllj;qte r(]comrlnerlcially Ialvai(ljegble), inltlge4pg)eset§1_ce ofla [S%itazblel] heot
chloro[2'-(djne am no) - 2- bi phenyl yl ] pal |l adi um (1R, - bicycl o[ 2, 2. ep
-2-y1R1 S2lggumsatalst 61_’02). 2 trﬁg'ﬁitt'éley‘v%)gﬁ%ﬁ}?éﬁ‘?é'? WA Q)dhia SiipRleSeVGBht
such as aubh %W & NPlimbetid/ifdirRxaie, ANEe WréRInce bf @ Suitab@bb&dé 8Lt as fsediugxanpl e
about 10:1, in the presence of a _suitable se such as potassiun1phoa€hate

: b
tribasi c,odiffy 30 updsyimigionave dirpdiatianurlea Sylebla degpeiafura Gech £6 TN A58
150C, f ogoexammdut abordt, fok@Rempidldbeunedocgel y, this process nmay be carried
out under mcrowave irradiation, and at a suitable tenperature such as from

about 80C to about 150C, for exanple about 120C.
10  Or, alternatively, compounds of formula (V), wherein R* is as defined above, may be

3 defi ned above, may be prepared
15wherein RL and R4b are as

prepared from compounds of formula (V1) as defined below, by treatment with a suitable
stannane such as hexamethylditin, in the presence of a suitable palladium catalyst such
as tetrakis(triphenylphosphine)palladium (0) and a suitable base such as triethylamine, in
a suitable solvent such as toluene, and at a suitable temperature such as from about
15  100°C to about 200°C, for example about 120°C, followed by treatment with a suitable
halide such as methyl 2-chloro-1,3-oxazole-5-carboxylate (commercially available), in the
presence of a suitable iodide such as copper (1) iodide, and a suitable palladium catalyst
such as tetrakis(triphenylphosphine)palladium (0), in a suitable solvent such as 1,3-
dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone, and at a suitable temperature such as
20 from about 50°C to about 150°C, for example about 85°C.

Compounds of formula (VI), wherein R* is as defined above, may be prepared from

compounds of formula (VII)

N
cl !

25 (VI
wherein R* is as defined above, by treatment with a suitable stannane such as

hexamethylditin, in the presence of a suitable palladium catalyst such as

tetrakis(triphenylphosphine)palladium (0), in a suitable solvent such as xylene, in the



c?>) n R7 02SNHB,c) 15(XIV) Boronate esters of fornmula (XIV), wherein R7
Is as defined above, R8 is C salkyl, -OR6 or halo, wherein R6 is as

defi ned avowvelwnsisa = 0 or 1, nmay be prepared from conpeamaP2ab/ofmeérul a
(XV) oX)n T FI2N13' Cr-- | j N WD 20102925082PCT/ EP2010/ 055666 33 ( XV)
wherein R8 is as.deflined above and.n,= 0.or 1 tregtment with a suitable
sul phony P"&1'6Y Phe S8FYo Pat %“Cﬁfég‘ﬂ‘éfy'él]‘é%e’ 4L r?g%/‘ﬁéﬂ%%'sﬂ% |t96ﬂ%‘?{\é\d1“recﬁ‘1‘%‘rﬁ‘sde, in
a suit ablfensabouen00°Cutolabast 200°C dionexanapiel abduta 561G.t abl e t enperat ure such as
roomtenperature, for exanple 5about 20C. Conpounds of fornula (XV) wherein
R8 is as defined above and n = 0 or 1, may be prepared from conpounds of
formul a (Oéwipouhds of foMiu)a (VII), wherein R* is methyl, may be prepared from compounds

5 such as the compound of formula (VIII)

N
Cl H

(VII)
by methylation using a suitable base such as sodium hydride, in a suitable solvent such
as tetrahydrofuran, and at a suitable temperature such as about 0°C, followed by addition
10  of an alkylating agent such as iodomethane and stirring at a suitable temperature such as

room temperature, for example about 20°C.
The compound of formula (VII) is commercially available.

15  Compounds of formula (VIl), wherein R* is a suitable protecting group such as
benzenesulphonyl, may be prepared from the compound with formula (VIIl) as defined
above, by treatment with a suitable base such as sodium hydride in a suitable solvent
such as N,N-dimethylformamide, and at a suitable temperature such as from about 0°C to
about 20°C, for example about 0°C, followed by treatment with a suitable sulphonylating

20 agent such as benzensulphonyl chloride, at a suitable temperature such as from about

0°C to about 50°C, for example about 0°C warming to about 20°C after addition.

Or alternatively, compounds of formula (VIl), wherein R* is a suitable protecting group

such as benzenesulphonyl, may be prepared from the compound with formula (VIII) as
25 defined above, by treatment with a suitable base, such as sodium hydroxide and a

suitable phase transfer catalyst such as tetra-n-butylammonium bisulphate, in a suitable

solvent such as tetrahydrofuran and at a suitable temperature such as from about 0°C to

about 20°C, for example about 20°C, followed by treatment with a suitable sulphonylating

agent such as benzene sulphonyl chloride, at a suitable temperature such as from about
30 0°C to about 50°C, for example about 25°C.

Process B



wherein R8 is as defined above, for which a range of anal ogues are
comercially avail able, by treatnent with a suitabl e borol ane such as

4,4, 4", 4'WB,28106125@2- oct anet hy1- 2, 2' - bi -1, 3, 2- di oxabor olpam&P2010/053666
presence of a suitable palladium catal 8t such as 15

di chloro 1' - bi.s(diphenyl phosphi.nq)+f efr oc I pal L adi um (| 4

di ohi or orfeITRsHBHS A BRI Y REBHII K 37 HELER, af iRt ebbir and ' s

pot assi umydogeatae saltstheretfii habbe piephredrftons cahpasds of fadinalegNe®, and at a

sui tabl e tenperature such as from about 50C t,0,about 120C, for exanple
about 80C. 20Thus, in one enbodi nent, t#e NR/&ntion provides a process for
preparing a conpound of the inventi onprising: a)reacting a conpound of
formula (11) WD 2010/ 125082PCT/ EP. 10/6)55666 34 wherein R2 and R3 are as
defined above and R4a is methyl or &\sgUitable protecting group, with a

sui tabl e boronic acid or boronate estler, foll owed where necessary by
deprotection; or 5b)for a conpound ornula (1) wherein Rl, R2 and R3 are
as defined above and R4 is hydroge hct™Ng a compound of formula (IX)
(I'X) 10wherein R1, R2, R3 and Fmp 2 defi ned above, with a suitable

aci euous i norgani c base. Mt hodR “of conmpounds of the invention are
inhibitors of kinase activity, in particul @ P13-kinase activity. Conpounds
whi ch are P13-kinase inhibitors may be useful in the treatnment of 15

di sorders wherein the underlying pathdlXgy is (at least in part)
attriputahle .foipga riate P13-Kj etd yit: . n
chr onlgc ohs el’”]l;|JC i séqﬁ; %Déﬁaéeﬁlngﬁgagégé; ﬁ%@D{S.élﬁ@%%’p')%ﬁ%%?ﬁ@??%@% n%sse
acti vi t y'bensfresslphonyhyy tREB kntnethea agitabla aguehainodganiabas fucbmstdgeeos mal
P13- ki nasg el inVhiokidB AR Ch edilBic? PR SHLR"aPa 4 80and NARPTAPL! BliEibie
P13- ki nase may také tThe formor, for Tnstance, an abnormal increase in

acti vi t y teroperatureabiertr ast ioom tempetadurg fot exenmge ahout@0°C@ont rol of P13- ki nase
activity. Such inappropriate activity may result then, for exanple, from
overexpression or mutation of the protein kinase |eading to inappropriate
or ur@ontGappcaddaof foratulaotiX), AdwoeidiRIgRy, RT andiRit her asdpied abwe magritd on i s

di rect e?(g)ﬁré)})ag%aéng%ogpogﬁ&ﬁfkg%a@%%fﬂi sorders. 25Such disorders include

respira seases I'nclu chronic obstructive
X2
Na O
\
N
1 /
R \
R4b
(X)

15  wherein, R' and R* are as defined above and X? is a suitable leaving group such as Br,
by treatment with an amine of formula HNR?R?®, wherein R? and R® are as defined above,
in a suitable solvent such as dichloromethane, and at a suitable temperature such as

room temperature, for example about 20°C.

20  Compounds of formula (X), wherein R' and R* are as defined above and X?is Br, may be

prepared from compounds of formula (XI)



pul nonary di sease (COPD) and idiopathic pulnmonary fibrosis (IPF); viral
infections including viral respiratory tract infections and viral

exacer batworzoof126@gpi rat ory di seases such as ast hnma and PCORP2010085666 I al
respiratory infections including aspergf!losis and |eishmaniasis; allergic
di seases including allergic rhinitis and atgpic dermatitis; 30autoi nmune
di seases including rheumatoid arthritis And | tiple sclerosis;

i nflanmatory WO 2010/ 125082PCT/ EP20 55666 35 di sorders including
inflammatory bowel disease; cardiovapgul@r diseases including thrombosis
and at heroscl erosis; hematol ogi ¢ nmal i gyfanci es; neur odegenerative di seases;
pancreatitis; multiorgan failure; Kkidney dlseases pl at el et aggregati on;
cancer; spermnotility; transplantat; ejection; graft rejection; |ung
injuries; and pain including pain § oC|§§pd with rheumatoid arthritis
or osteoarthritis, back pain, geners Nammat ory pain, post hepatic

neur al gi a, dlabetlc neur opat hy, Rnfl anmfatory neuropathlc pain (trauma),
trigem nal neuralgia and Central pain. In o’ enbodi ment, such disorders

i nclude respiratory diseases including asthma and chroni ¢ obstructive

pul monary di sease (COPD); allergic disS&lses including allergic rhinitis and
at opi ¢ dGigRlih K Sin #¢® aldBASneU sl AR hBR! Wi 2 9uldbRHBRMSlinglddBnd L1 S
and nmultiple sclerosis; inflammatory di'sorders includin amat ory bowel
di sease; s@h @p Wﬁ@@d?ﬁ@brémwa%@sa|SHt§€Fh!%I|ph@GFthH}eo$H§65ﬁ‘Sst”Qg@PY§Ih@épfdj§%I IBréosi s;
hemat 81 Ol atRIsbeBANGIASas BRHERARIRARS VA AILSOARS o RARGHL A b8 from

mul tiorgan failure; Kkidn di seases; platelet aggregation; cancer; sperm
motility ab@\dtaﬂé‘plt(aﬁba@tl @Q1Cr é?re@)quﬁme oyt P°G eyas@ndote; rqoﬂhéem%raﬁufféélﬁe%md
pai n inclgdditipg pain associated 15 with rheumatoid arthritis or
osteoarthritis, back pain, general inflamuatory pain, post hepatic
neural gi a, diabetic neuropathy, inflammatory neuropathic pain (traum),
trigem nadoniiiunas 8f RrAld BNhaleiPR! Bnd ke AR L0gsingl ath)@@trH@V‘Be ?Feda%

i nvention conprise admnistering a safe and effective anoun

compdfind fiem ¢xsppannds of forprlagXibhar maceutical |y acceptable salt thereof to a
patient in need thereof. Individual enbodinents of the invention include
nmet hods of treating any one of the above-nentioned di sorders by

adm nistering a safe and effective anount of a conpound of fornmula (1) or a
pharmaceutical ly acceptable salt theregf to a patient in need thereof. 25

As used herein, "treat" in reference to\a d¥sorder neans: (1) to aneliorate
or prevent the disorder or one or nore ®he biol ogi cal manifestations of

the disorder, (2) to interfere with one or nore points in the

bi ol ogi cal cascade that leads to o isgiesponsible for the disorder or (b)

one or nore of the biological manifas ions of the disorder, (3) to

al |l eviate 30o0ne or nore of the synptons or effects associated with the

di sorder, or (4) to slow the progresaion of the disorder or one or nore of
iie il

t he bi ol ogi cal manifestations of t orer . As indicated above,
"treatnent" of a disorder |ncludes preyentivon of the disorder. The skilled
artisan will appreciate that "R'eve on"N s not an absolute term In
medi ci ne, 35"prevention” is understood to p&f er to the prophylactic
adm nistration of a drug to WD 2010/ 125082PCT/ EP2010/ 055666 36
substantially dimnish the Iikelihood(ﬁn)severity of a disorder or
bi ol ggi cal_manif,est atison ther d t nset. such di sorder or
bi ol 981 cameRRFH STaR! ohte HePabpy SRoverdutiFreineh] iR 22 FlicBle, ™ Ernd 2GR
amount " isach e$ eliisobueyldlommiuno hpdrided inod stitabiakalvért)suoh aa dichloromethane, and

at a suitable temperature such as from about -50°C to about 0°C, for example about -

20°C.

20  Compounds of formula (XII), wherein R' and R* are as defined above, may be prepared

from compounds of formula (XIII)



5 pharmaceutically acceptable salt thereof or other pharnmaceutically-active
agent neans an anount of the conpound sufficient to treat the patient's
condi t i orwbubid/iasesenough to avoi d serious side effects Pat/ER2010asBRADI €
benefit/risk ratio) within the scope of2sound nedical judgment. A safe and
effective anount of a conpound w || vqpy with the particular conpound
chosen (e.g. consider the potency, effRcacy d half-life of the
conmpound); the 10 route of adm nistrat chosen; the disorder being
treated; the severity of the disord eing treated; the age, size, weight,
and physical condition of the pati eing treated; the nedical history of
the patient to be treated; the durBaiof of the treatment; the nature of
concurrent therapy; the desired therapeutic effect; and |ike factors, but
can neverthel ess be routinely determlped by the skilled artisan. 15 As used
herein, "patient" refers to a huma odi ng adults and children) or
other animal. In one enbodi nent, " Nefers to a hunan. The
conmpounds of fornmula (1) or phafpace caNl'y acceptabl e salts thereof may
be 20adm ni stered by any suitable route ofkadninistration, i ncl udi ng both
system c adm nistration and topical adm nistration. System c adm nistration
includes oral adm nistration, parentepgl)adm nistration, transdermal

adm nistration gnd rectal administration. Parenteral administration refers
t o rout evhgreiddin i 3% Aatineshakaveepy tieatnam vathag seitable Rarodicr aald or Haepnate
typical | wsRy injugeti @8 Oorifnf 1ainRinyidiRyIRBHRAR))SRAM MirdbLakii8dtonid> gl udes
i ntravenous, intranuscul ar, and subcutaneous ‘i'njection or i nfusion. Topical
adm nPst (eAMBAGaly | agéadlappni Bt PEsenes he Kitablaspalafiuma satalyst sgell af
otic, inthRYJILARheth}IMRLEI-MEn|IDIFARGSAL1RUBIHISELRL 2 9hepl 2R18L4FOD
refers to admnistration into the patient's [ungs whether inhaled through

t he rout RIQEIoy-blght-2-Merheashanep s e gyikable palveHSUSRFE R Mifre of Het-gionptunds
of formilaq(WateOh PEAEBRCAUS, oAEkIMAE @BBLEIY: € iAahd prdsBREEHT a sPithoiBYade
adm ni stered orally. In another enbodi ment, the conpounds of formula (1) or
phar mace§tfit s Potagsieemrhaspieats dikasic; Rad abp SHERPIDH emppiptHessuchag ahput 80°C

i nhahgt i g8 abbit BoPEIr b EXar§ED @Bbieftorct MRek@ INAig Phcds8@mBY Be Edrtie®@but
pharmaceutical |y acceptable salts thereof may be adm nistered intranasally.
WO 2010/ Hpderspiscardueliypdietianctd d@ sHabioagmeRrisreosuchasfiea ghopt g¢C to

phar maceyhbeed 305C a6 &R 8osalipsed.her eof may be adm ni stered once or
according to a dosing regi nen wherein a nunber of doses are adm ni stered at
varying intervals of time for a given period of tine. For exanple, doses
may be adm nistered one, two, three, or four tines per day. In one

enbodi nent, a dose is 5 adm nistered once r day. In a further
enbodi nent, a dose is adm nistered twce p g. Doses nmay be adm ni stered
e

until the desired therapeutic effect is ach "Or indefinitely to

mai ntai n the desired therapdt@SNHfect SB dosi ng reginmens for a
conpound of forrmula (I) or a pharmacduti gal l cceptabl e salt thereof
depend on t he pharnmacoki neti c proper A of that conpound, such as
absorption, distribution, and hal g~ 10 Iife, which can be determ ned by
the skilled artisan. In addition, suitable dosing reginens, including the
duratgon such regimens are adm nisteredy)for a conpound of fornula (1) or a
pharmaceutically acceptabl e salt theregf depend on the disorder bein
treated, RORRNALTELIS G oMUl &XIY)-YiediP Tods A detinesd akpve 'ﬁe'sa%@a%'d'(gﬁygﬁ cal
condi ti omaRf whBRiPRE iseRlddirbdEbéveesidad= otdral, AREibeadrebdred @bbh &mgdaadpat i ent
to be treatﬁgéeépe nature of concurrent therapy, 15 the desired

t her apeut & Ot, and like factors within the know edge and expertise of
the skilled artisan. It will be further understood by such skilled artisans
that suitable dosing reginmens nmay require justment given an individual
patient's response to the dosing reginen Qﬁr time as individual patient
needs change. 20Typical daily dosages may varly dependi ng upon the
particul ar route of adni ni st r alflp ~ ~cal daily dosages for oral
adm ni stration range from 0. 001ng 50ng per' kg of total body weight, for
exanple from 1ng to 10ng per kg of o | body weight. For exanple, daily
dosages for oral admnistration y be fromO.5ng to 2g per patient, such
as 10ng to 1g per patient. 25 Additionally, the conpounds of formula (1)
may be adm ni stered as prodrugs. As used herein, a "prodrug" of a conpound
of formula (1) is a functional derivative of the conpound which, upon
admnistration to a patient, eventually liberates the conpound of formula
(I') in vivo. Admnistration of a conpound of formula (1) as a prodrug nmay
enable the skilled 30 artisan to do one or nore of the follow ng: (a)

nodi fy the onset of the activity of the conpound in vivo; (b) nodify the

= Y o . g




WO 2010/ 125082PCT/ EP2010/ 055666 38 I n one aspect, the invention thus
provides a nethod of treating a disorder nediated by inappropriate

P13- ki naswoaoto/esdsg conpri sing adm ni stering a saf e andprefrfepetiomwsseasrount of
a conpound of fornula (1) or a pharmacéditically acceptable salt thereof to
a patient in 5 need thereof. In one Zﬂ% di ment, the invention provides a
nmet hod of treating a disorder nediate i nappropriate P13-kinase activity
conpri si mheeaimiRiiis tasrdefiged abade anta ©f0f @ct,i metrearowent with a suitable sulphonyl

N4544- ( 5- 2R, - 2. 6-4di hy1l-4- morpholin net hyl.l,-1. 3- ox | - 2+
et b0 R el et S S e Lo R R LG
phar macewsucte ab Ipyridioe.eqptdadtl & ssitdble tengpeeatiiret such gsatooentemperatered farleaepfe | n
anot her %pbq kfgnt, the invention 10provides a nmethod of treating a

di sor ter Rgﬁia d by inappropriate P13-kinase activity conprising

adm nistering a safe and effective anmount of

N4544- ( 5- 2R 6S) -2, 6-di hyl- . _s. , _

2 ot phol IR RGE kY forti CEY Wierein 55 5o a,9efiat 3P2%. 919 o7 ol Ay MBY -
pyri di nylpyeyetrddines compoamdsoe feiR)Har@\Mel ate to a patient in need thereof. In
anot her enbodi nent, the invention provides a nethod of treating a disorder
nmedi at ed by 15i nappropriate P13-ki nase activity conprising adm nistering a

safe and effective anount of H,N Br
6-(1FLindol-4-y1)-4-(5-{[4-(1-nethyIelhyl - 1- pi perazi nyl ] nethyl | -1, 3- oxazo
-2-yl)-1 Hi ndazol e or a pharmaceutica cceptable salt thereof to a

patient in need thereof. In a furthgy ebfbodi nent, the invention provides a
met had of treating a disorder nediated by inappropriate P13-kinase activity
conprising adm nistering a safe and epbﬂ tive anount of
206-(1H—indol-4-y1)-4-(5;{é4-(1-nethy.et yl)-1-pi perazinyl]nethyll-1, 3-oxaz
ol - 2- y1) whergin i Ridisz 6 eddiiped ciblever fatewhioh &2 pandeent analogeesd arhepawiercialy one
embodi ment e bg'tr%%fn‘?&{t wiRg] %iﬁGIe%{blgﬁ@Qﬁ&pﬁé A4y E?ﬁ%,%’,é‘%??an@%&[é’y I'S
sel ected fromthe group consisting of respiratory di $éasés (inc i ng

ast hma, &hil Gi-diosiRorelare.i e thesprgeenasensf ya diuiteblee pelcdRM) eatdlystdistgatad c

pul magar yidul b @St-Sis{difeh)iph o et Bt AMS il il Udichgropidt hdiatory
tractgin¥¥£€$§ﬁé gﬁﬁ“@ﬁ%ﬁ? gagcépga%?%%ﬂ%?aggspﬁgag%rg#ﬁfﬁ@%giga@ﬁ%h as

ast hma antle pEPE)ce efensuiiablgl basesyyich as dolassivfreatataiasin(@ stilabigi sptyeabpuahd | osi s
and | ei ShTagasishqak| e di ) . . [ i agd
atopi c defng??%#i%?d%L€§¥ﬁ%§ﬁeéﬁﬁgggzggh??h%ﬁgﬁgﬂgh&ﬁgg%g%%@%ﬂarPﬁ%i?is and
mul ti pl e exemelecabiogh 80°Cnf | anmat ory 30 di sorders (including inflammatory
bowel disease); cardiovascul ar di seases (including thronbosis and

at her oscl erosi s); hematol ogi c nmal i gnanci es; neurodegenerative di seases,;
panciBat iTthus; inpnetdnehagimerttainednentien gravidediaserasess; foppegparieg a ggmoredrd Pon;
cancer; spehRMhidohicYisinky anspl antation rejection; graft rejection; lung
injuries; aRd pa%n ?ﬁﬁgT%ding pai n associated with rheumatoid arthritis or
osteoarthritis, back pain, general inflammatory 35pain, post hepatic

neuralgigo diq?g%gﬁgqgﬁgggﬁ@BymPh@gkﬁynatory neur opat hic pain (traum),

trigem nal neu Central pai WO 2010/ 125082PCT/ EP2010/ 055666 39
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I n one enbodi nent, the disorder medi ated by inappropriate P13-ki nase
activity is a respiratory disease. In another enbodi nent, the disorder

medi at ed W9 20mamposepri ate Pl 3- kinase activity i s ast hmeCTIEP2@0053666

enbodi nent, the disorder nediated by i#hppropriate P13-kinase activity is
chroni c obstruchi v ul monar y dj sease D). Jn a further 5 odi pent, the
i sor der BT FE @ ESC I HARR Ao L e E B Begt nimelill f1f St pfREE hEP

pul nonar withi oswiabke {drétig acitror doenatdbesieméribwet inbecd serededry iy dieptaektioy;

i nappr oprirat e P13-kinase activity is pain. 10l n one enbodi nent, the present
i nventi orf provi des a nethod of treating a respiratory di sease conpri Sing
adm nistering a safe and effective anount of N4544-(5-{[ (2R, 6S)-2, 6-

di met hy1-4- norpholinyl ] nethyl | -1, 3-0xazol12sy1)- i ndazal - 6-y1] - 2- (get hyl o
w38 ol o i SR b RIS R R e el e

t her eof tiohwirpgdn, esdctingna cemgotrnteofdofimuld 8X) n anot her enbodi nent, the present
invention provides a nmethod of treating asthga,conprising adm nistering a
safe and effective anount of N4544-(5- NR68) - 2, 6- di et hy1-

4- nor phol i nyl ] net hyl | - 1, 3- oxazol - 2- 1H i ndazol - 6-y1] - 2- (et hyl oxy) - 3-
pyri di nyl ynet hanesul f onam de or a gharrmceutically acceptabl e salt thereof
to a patient in 20need thereof. In aRether enbodi nent, the present

di met hy1- 4- nor phol i nyl ] net hyl | -1, 3; yl) - 1Hi ndazol - 6-y1] - 2 (rmethylo

xy)-3- 25pyridi nyl ynet hanesul f ona R) - mandel ate to a patient in need

t hereof. I n another enbodi nent,R i nvention provides a met hod of
treating asthma conprising adninistering apdafe and effective anount of
N4544- (5-{[ (2R, 6S) - 2, 6- di net hyl 4- nor phol i nyl ] net hy11-1, 3-oxazol -2-y1)-1Hin
dazol - 6-y1] - 2- (et hyl oxy) - 3- 30pyri di fiX)ynet hanesul f onam de (R)-nmandel at e
to a patient in need thereof. In another enbodi nent, the present invention
provi des a nethod of treating a respiratory di sease conpri sing

adm nDst evhierain &' s & and R&t dreasideéinechakove, with 6-s(itMé agebud-indtyands base.
{[4-(1-methyl et hyl)-1-pi perazinyl]nethyll-1, 3-oxazol -2-yl)-1Hi ndazol eora
35pharmaceutically acceptable salt thereof to a patient in need thereof.
WO 2010/ Me8b8AFCTUESL2010/ 055666 40 | n anot her enbodi nent, the present

e S RSk e8P RSB 5B o Bisketo 2
met hyl et lagtivityl - Qomppowxis nwhitn aeteh ?13-kida - nkibitols- rBay b -ubkifiil fird éwotreatarentiof

h ' . I f . ‘ L .
g e T
respi r at dl§kivase astivitg,osywhi asi arjhrad mindichtanic olgstauctaf pulenedanyfdisetse (EORMUNt  of

(14 (1. ol REPEBE, Rnese pathi, rfers oy PIE-nase,sqiis e dleigis Tom e,
hydr ochl awirda RI3-kinapatactvity expecied ch & ipartisolar patient. Inappropriate Pl3-kinase may
take the form of, for instance, an abnormal increase in activity, or an aberration in the

20  timing and or control of PI3-kinase activity. Such inappropriate activity may result then,

for example, from overexpression or mutation of the protein kinase leading to
inappropriate or uncontrolled activation. Accordingly, in another aspect the invention is

directed to methods of treating such disorders.

25 Such disorders include respiratory diseases including asthma, chronic obstructive
pulmonary disease (COPD) and idiopathic pulmonary fibrosis (IPF); viral infections
including viral respiratory tract infections and viral exacerbation of respiratory diseases
such as asthma and COPD; non-viral respiratory infections including aspergillosis and
leishmaniasis; allergic diseases including allergic rhinitis and atopic dermatitis;

30 autoimmune diseases including rheumatoid arthritis and multiple sclerosis; inflammatory



In a further enbodi nent, the present invention provides a nmethod of
treating asthma conprising admnistering a safe and effective anmobunt of

6- (1H- i ndwO-24toyeyesd- (5- {[ 4- (1- PCT/EP2010/055666

met hyl et hyl ) - 1- pi perazi nyl ] nethyl | -1, 33%xazol 2 y1l)-1H i ndazol e

hydrochl of i d atie n,nee er n one ect t he | nvention
provi des désoé‘g itk P@?Wmaéor(l EO‘%‘Q g'ssﬂ%ﬁ’ nﬁ%rgl?tvi"‘%céﬂﬁr '38%“& fialehenih

t her eof ftloombssisiand rmlnhroaileroklerlamyatolloglconehgaabmels mutqdegbmeramxeedlsems

provi desNd544- (.5-{ 6S) net hyl-4- rmr I|n hyl]-1.3-0xazol - 2-
Dy~ 1 e PRRGERNE GhOIToST all, RUBE) ekased T RRRG  AGdR panchr sl
onam deomagdifityr rlmosmathMri yejécﬂlaopgmftatdjaztlsa,l Iung hague@a‘ dradlr pais éncluding ghiacal

mgzi (5 l{s%](za O% {h I u(rTa t’frlﬁs l%r)roﬁﬁ rt r|t ﬁ)r Olﬁ;ﬂalln 1ge§1e6a)l(6{nfl mrﬁat)(?%

Z0 1
H ndazol pﬁmyﬂ)])st:hepam msUralgia) dlaquiyrned:rmdtrymeﬁ‘llammmyfneommmepa(nmtmmmjeI ate
EOE 1lﬁfengﬂ%nnﬁrqé)iﬁé%a@eragg Cer?traqnp())atirrl].ell’n %rﬁ%og}ngemeenF suc'h %%BFders npcrl |des
f[4-(1- rreeéwr!am'ylydil$eakep| ipeludingnypbthmet hay\UI elrpBicorxbstolctie ydlimahbryndisgadee or a
25phar mgﬁ@ﬁg‘&ﬁ IH%glchﬁee%.sﬁbl & |l?0ar|]t ﬁe§ |n|t]|c305n ?oplc derrrge!tl?gl aLEt ﬁr’%’r}/e In a

further

6- ( 1HOI naﬂdsbaéeg/mchmw(giﬁ{e[uma(tdjd rm‘thy‘s estridyfn)ﬂtl])le sclerosis; inflammatory disorders
plperazm | 1-1.3- Z Hin 0] hydr r

et car TR Mkl BERECGs Gt ORI RA R Sa K BOTALY P Sttt o
formul a (altr)ermclmo:fjﬁahametemgla:alhéllygnémmmemm)ﬂ@esaﬂatlv& hiiyeaeés;f pananealtls;n t he

one. empodt B BRSSP sbt o O St bl SR “Heph! oy 11
di et hyl 4nzananﬂarpibn1bn re;éqlne,tgmftIreﬁd&mokmgohwﬂegzbhd]dﬁn indiading-@Hry d§so2iafetet hyl o
S R e O R S R

theredf for use on ea sor I at propriate
P13- ki nasepatixt meuralglal dlahetm:triwropathy, inflammatory neuropathlc pain (trauma), trigeminal
35enbodi ,Lhel pwent | onp rovi desNd544- (5-{[ (2R, 6S) - 2, 6-di net hy1- 4-

nor phol i n%f"]tarlﬁa?ﬁ ?F’%Tr@ IoS‘xazol 2-yl)-1H i ndazol - 6-y1] - 2- ( et hyl oxy) - 3-
pyri di nyl ynet hanesul f onam de (R)-nandel ate or use in the treatnment of a
di sorder 1 PCT/ 2010/ 55666 41 ne i Al e
P13- ki nasTQ acy ?'wg% Og?rgn aflﬁzt Eehre enp rﬂ %n%orrft]pr'sfa heodr?'ﬁiégﬁwg?nsaq?ow es Cﬁ\}e

6- ( 1B0i ndoloudt gila cén(oBun@c[ 4f (olmn’et(lh)ydwm bhrérmatepliqady azcefntdnt]lelealhweredf t8-aoxazol
-2-yl) - daz r phag maceut C I er use
o Ve el e HeafbeOMRRGE SRy i 3B MBisoaf heshdl e
acti vi ty.trebtin@ahyobé ef therdbodementipnéddisoslersnine administgyingva dafs and eﬁectlve

A e e

di sor der patiehtan eeedtherevippropri ate Pl 3-ki nase activity. In a further
aspeck, the invention provides the use of a conmpound of formula (lI) or a
10phar maceutical |y accept able salt thereof in the manufacture of a

medi canerfts dsed hesain, "freat” in reference to a disorder means: (1) to ameliorate or prevent the

disorder or one or more of the biological manifestations of the disorder, (2) to interfere
with (a) one or more points in the biological cascade that leads to or is responsible for the
disorder or (b) one or more of the biological manifestations of the disorder, (3) to alleviate
30 one or more of the symptoms or effects associated with the disorder, or (4) to slow the

progression of the disorder or one or more of the biological manifestations of the disorder.

As indicated above, "treatment" of a disorder includes prevention of the disorder. The
skilled artisan will appreciate that "prevention" is not an absolute term. In medicine,

35 "prevention" is understood to refer to the prophylactic administration of a drug to



the treatnment of a disorder nediated by inappropriate P13-kinase activity.
In one enbodi nent, the invention provides the use of

N-[ 544- (Ew()[z()ﬁﬁzas)z 2, 6-di met hyl- 4- PCT/EP2010/055666

mor phol i nyl ] net hyl | -1, 3- oxazol - 2-y1) - 1ﬁﬁ| ndazol 6- yl] 2- (et hyl oxy) - 3-

pyridinyl I fo har ept abl e sal t._t her eof
P e SLOARERS S nPBRaT dReleof i oiis o i B8y RESERuE S tertaloh

di sor der tmerdofadetd dejayithappsed of smﬂmejlm&erlorrbark@l(mtmawfegtatldnrthe\neot.her

enbodi nent, the invention provides the use of N4544-(5-{[(2R, 6 S)-2 ,6-d

i met hy1-4-norpholinyl]nethyll-1 ,3-oxazol -2-y1)-1H i ndazol - 6-

y1] - 2- (et hyl oxy) - 3- pyri di nyl ynet hanesul f onam de (R)-nandel ate in the

manuf act dseusefl haraie dsafampd effedive aewunt! in hefereneatoneeoompdura o ifarowbe(l) oredi at ed
by in pp I r

i nven g{r’é%c tlcl,:)a:h§ é&éﬁi‘o‘?e %QgﬁlﬁﬁifE)y8thiipﬁf?eﬂ%ag<§utl(c§mggfvg%%nt rjhgfns an

{[ 8- (1 mﬂwhéomepomppurpbslé&alﬂyltq) treamelpatlerﬁscmadlbd)n Butyldw ehbugntbeenoide or a
phar mace r anent
For Use TrIgRcs e BEESRIA BaSi DEL0! RubLGR N SXHS BladrBREREITEC
activityjudgmeat.f uhtdafe aedtm‘fdzctlmtamouhtaof lavmmwmmdpmtivvaimmthhEheus@"tlou’llar

6- (1Hi nc&g

o e e gud a6 b sk Bl Nl otcatey, afPhaltife o he compaunal; e

manufléct uowe aff aajrmmelllrai@nm’ftosémrthasthsordert bring treatede tite eéveajtydotstbned@sorderdl at ed

ormi a CE oA o drorgaB e A phOTRR SoadaF or B JEnBATAM 5Bl |
but not rh@:egsaaihlstprybﬂ trﬁe)paﬁsalnatoetnb irented; ril_hmdmatleuoi tbaltreatvmgrdisthe inetuse pfr| or
L A O ShO D el G2 AR SRl orapdGEOUMLL Uik B GBS, BRREHI R digwent | on

is directe sing a co

formul a (Dle)rouimeb/ qﬂ’wmnmﬁemmheakllllqd altiserpt abl e salt thereof and one or nore
pharmaceutically acceptabl e excipients. W 2010/ 125082PCT/ EP2010/ 055666 42
I n oA enbodi ment, the present invention provides a pharnaceuti cal
conposition

conpr i si MgNisp8hgrgis-"pétepR refeys 2, ahmmtimq}wdimg adulistrodichildrpmeertophdr-anindaloxazol
-2-Y1) - 1 §iond BABEREL YodieRr (BRI RS- Py 11 di nylynethanesul f

onam deor apﬂar maceut1 cally accept abl'e Salt ther eof, and one or nore
pharmaceutically acceptabl e excipients. In another enbodi ment, the present

i nvention provides a pharnaceutical conposition

conpri si WQ‘{: ﬁo%ﬁs{éf(f%ffn@@ gr)ét ﬁ dﬁ'aFFﬁé&é'hcé’ﬂP/I it ny%ble fl mdy JePxazol

-2-y1)-1 azol - 6- yl oxy ynetﬁlanesu f onam de (R)
mand@Pat @drrnm@te@de yr anyr eSUpjalderrﬁ@éat |Oéalaqirym§ér@é@1 abneudingi petentsystemic

anot her eRRAALIRIEh. ahd€tdHEP emihRYEE. ON RERHideSdRinRRAGIERCAILESS! oral

conposi tion conprising
6- ( 1H i n@@ministiatipn4- pgrepfesal ( 1adminiptjationhy Itppngdesinger agminjdtiatien hynt - redabxazol
-2- y1) - Ldididadehe reﬂte?é]aéoﬁ‘?%ﬁ@fﬂéﬁ&maléfeyrsQB%B%béfeaoﬁﬁiHstréhﬁ{ Ber t@fHd one

or nore phar maceut | ca% accep t abl e exci Pl ents.
enteral or transderma and is typlcally by injection or infusion. Parenteral administration

25 includes intravenous, intramuscular, and subcutaneous injection or infusion. Topical
administration includes application to the skin as well as intraocular, otic, intravaginal,
inhaled and intranasal administration. Inhalation refers to administration into the patient's
lungs whether inhaled through the mouth or through the nasal passages. In one
embodiment, the compounds of formula (I) or pharmaceutically acceptable salts thereof

30 may be administered orally. In another embodiment, the compounds of formula (1) or
pharmaceutically acceptable salts thereof may be administered by inhalation. In a further
embodiment, the compounds of formula (I) or pharmaceutically acceptable salts thereof

may be administered intranasally.



In a further enbodi nent, the present invention provides a pharnaceuti cal
conposi tion conpri sing

6- ( 1H i ndwO-241y12¥e84- ( 5- {[ 4- (1- et hyl et h;él ) - 1- pi per azi nylpLmatrbyiolossbed- oxazol
-2- yl)-1Hindazol e hydrochl oride, and ne or nore pharnmaceutically
acceptab excl 0l n_anot her ec the inv | di r.ecte

phar hacedtrcarmEuigs<r PoRdeClRsr hefiRGTls Do rBuBRs St hebiobhd bt °
formul a (akj}rmmteaadphmenarcacmm:ag It(y aadcsanp)g aé)glmesa/l/herelhea euofnban(d)f @oded are2g of
one or more. %grrerra geutical | @ta e e>|<VC| pi elnts1c g\ 6\=or trp]e% ?j gect t he
i nventi ofCl ed 'y 5%}/1% Raceut Pcal (%rﬁ%g BW f or®"tHEME5t FRATrent
or prophyhaxbesadrhinateted oneléwo, rtbmeabte‘durbl}mema@'pfagprln am@erﬁﬂzadlimenasejoaeus vity
conpr fSI n%mlnl rrgé)i(r)r?l;ng%ip%fén({a?/r a]BJﬁ'tbé bo%l%ha T gﬁuet ||sce}11(r)'m>{|a V\;lgeblpgr salt

t here

phar rracetdlaycaDomnpmyi the adnﬁrmstertekjeurttn ela& mesrteoblthqnapmﬂnyldﬁects |soiacrae\mdsorr der

medi at ed P13- ki nase_act.i vi . . .

SOCorrprl s. SRE ”f%”t?'[”( Pl ‘g‘éjre‘iq AP ?fﬁ%h- TOPRRISI J95ING RSN L %- oxaz
-2-yl) -cil)niﬁoumm«b&m]hwﬁ} Yilpr 2 pimetriagédicaly éemptableiisalyltlye‘reoﬂ’lmdl én the

onam deor h aI | ept a I |t her

enbodi nerﬁ)tgn?%cg)ﬁ ? r?tIoert \S/é)(rﬁgrl]agn % Bﬁ%w Fésa%a%%ﬁg)rt'%ac ﬁt{'l &' m %o%‘gm tion

f or 38t hdifd, Mdeuammntbeotetq&nmmni)ItbyauQeskméd artidas.o mdatditiopd s wtabkd dnsmgrraglp'retnpr I ate

P13- ki nase ﬁ (dér i fﬂc% glrﬂe e qmlnl_sLte4ed for 4ImRRUN f{ci.r| u|a (i) a
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20  Typical daily dosages may vary depending upon the particular route of administration
chosen. Typical daily dosages for oral administration range from 0.001mg to 50mg per kg
of total body weight, for example from 1mg to 10mg per kg of total body weight. For
example, daily dosages for oral administration may be from 0.5mg to 2g per patient, such
as 10mg to 1g per patient.

25
Additionally, the compounds of formula (I) may be administered as prodrugs. As used
herein, a "prodrug" of a compound of formula (I) is a functional derivative of the compound
which, upon administration to a patient, eventually liberates the compound of formula (1) in
vivo. Administration of a compound of formula (I) as a prodrug may enable the skilled

30 artisan to do one or more of the following: (a) modify the onset of the activity of the
compound in vivo; (b) modify the duration of action of the compound in vivo; (¢) modify the
transportation or distribution of the compound in vivo; (d) modify the solubility of the
compound in vivo; and (e) overcome a side effect or other difficulty encountered with the
compound. Typical functional derivatives used to prepare prodrugs include modifications

35 of the compound that are chemically or enzymatically cleavable in vivo. Such
modifications, which include the preparation of phosphates, amides, esters, thioesters,

carbonates, and carbamates, are well known to those skilled in the art.
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and (6) topical 10adm nistration such as creans, ointnents, |otions,

sol ution . S . | j. . i cal
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totirn%une diseases (including rheumatoid arthritis and multiple sclerosis); inflammatory
30 disorders (including inflammatory bowel disease); cardiovascular diseases (including
thrombosis and atherosclerosis); hematologic malignancies; neurodegenerative diseases;
pancreatitis; multiorgan failure; kidney diseases; platelet aggregation; cancer; sperm
motility; transplantation rejection; graft rejection; lung injuries; and pain (including pain
associated with rheumatoid arthritis or osteoarthritis, back pain, general inflammatory
35 pain, post hepatic neuralgia, diabetic neuropathy, inflammatory neuropathic pain (trauma),

trigeminal neuralgia and Central pain).



20 carrying or transporting of the conmpound or conpounds of fornmula (I) or
phar maceutically acceptable salts thereof once admnistered to the patient
from one wogarv/128082porti on of the body, to another orgamrcT@mP2@ofsice6 of the
body. Certain pharnaceutically accept ag ¥ e excipients may be chosen for
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In addition, there are a nunber of resources that are available to the
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at nngfphemieed tireessfur e. In one enbodi nent, the conpounds of forrrul a (1) or
pharmaceutically acceptable salts 20 thereof will be fornulated for oral
adm ni stration. In another enbodi ment, the conpounds of fornmula (I) or
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m crocrystalline cellulose). The oral solid dosage form may further
conpri se Iraadabtbiamregocﬁment, She prabérg iBEdiicn ptoygleaat veihnd lofi treatgrgos pespiratone,

sodi um starche ILXBALRY SanfhidESRY T8RS Gnd FrdbfeCaREhi of 6-(1H-indol-4-yl)-4-(5-
{[4-(1-methylethyl)-1-piperazinyllmethyl}-1,3-oxazol-2-yl)-1H-indazole or a

35 pharmaceutically acceptable salt thereof to a patient in need thereof.



and sodi um car boxynet hyl cellul ose. The oral solid dosage formmay further
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pr epar ed i healihbreohe use of a non-toxic 25 al coholic vehicle. Suspensions
can formul ated by di spersing the conmpound of fornula (I) or a
pharmaceutically acceptable salt thereof in a non-toxic vehicle.
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conpound {@f(1froethykthyl({1)piperazinynsetngk & GtaxeatHyy ptideptaablee sal t ot her eofa as a

fi nelzg d'le'agﬁéjceutically acceptable salt thereof for use in medical therapy. In a further
embodiment, the invention provides 6-(1H-indol-4-yl)-4-(5-{[4-(1-methylethyl)-1-

piperazinyl]methyl}-1,3-oxazol-2-yl)-1H-indazole hydrochloride for use in medical therapy.

In another aspect, the invention provides a compound of formula (l) or a pharmaceutically
30 acceptable salt thereof for use in the treatment of a disorder mediated by inappropriate
PI3-kinase activity. In one embodiment, the invention provides N-[5-[4-(5-{[(2R,6S)-2,6-
dimethyl-4-morpholinyllmethyl}-1,3-oxazol-2-yl)-1H-indazol-6-yl]-2-(methyloxy)-3-
pyridinyllmethanesulfonamide or a pharmaceutically acceptable salt thereof for use in the
treatment of a disorder mediated by inappropriate Pl3-kinase activity. In another
35 embodiment, the invention provides N-[5-[4-(5-{[(2R,6S)-2,6-dimethyl-4-
morpholinyllmethyl}-1,3-oxazol-2-yl)-1 H-indazol-6-yl]-2-(methyloxy)-3-

pyridinyllmethanesulfonamide (R)-mandelate or use in the treatment of a disorder



powder together with one or nore pharmaceutically-acceptabl e excipients as
finely 5 divided powders. Pharmaceutically-acceptabl e excipients
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Compositions
30  The compounds of formula (l) and pharmaceutically acceptable salts thereof will normally,
but not necessarily, be formulated into pharmaceutical compositions prior to

administration to a patient.

Accordingly, in one aspect the invention is directed to pharmaceutical compositions
35 comprising a compound of formula (l) or a pharmaceutically acceptable salt thereof and

one or more pharmaceutically acceptable excipients.
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0,
the rangg of iLihOM @: 1%y %yl)-4-(5-44-(1-methylethyl)-1-piperazinyljmethyl}-1,3-oxazol-2-

yl)-1H-indazole hydrochloride, and one or more pharmaceutically acceptable excipients.

20 In another aspect the invention is directed to pharmaceutical compositions comprising
0.05 to 1000mg of a compound of formula () or a pharmaceutically acceptable salt

thereof and 0.1 to 2g of one or more pharmaceutically acceptable excipients.

In a further aspect the invention is directed to a pharmaceutical composition for the
25 treatment or prophylaxis of a disorder mediated by inappropriate PI3-kinase activity

comprising a compound of formula (1) or a pharmaceutically acceptable salt thereof.

In one embodiment, the present invention is provides a pharmaceutical composition for
the treatment or prophylaxis of a disorder mediated by inappropriate Pl3-kinase activity
30 comprising  N-[5-[4-(5-{[(2R,6S)-2,6-dimethyl-4-morpholinylimethyl}-1,3-oxazol-2-yl)-1 H-
indazol-6-yl]-2-(methyloxy)-3-pyridinyllmethanesulfonamide  or a  pharmaceutically

acceptable salt thereof.

In one embodiment, the present invention is provides a pharmaceutical composition for
35 the treatment or prophylaxis of a disorder mediated by inappropriate PI3-kinase activity

comprising  N-[5-[4-(5-{[(2R,6S)-2,6-dimethyl-4-morpholinyllmethyl}-1,3-oxazol-2-yl)-1H-

indazol-6-yl]-2-(methyloxy)-3-pyridinyllmethanesulfonamide (R) mandelate.
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30  which would substantially reduce the efficacy of the compound of formula () or a
pharmaceutically acceptable salt thereof when administered to a patient and interactions
which would result in pharmaceutical compositions that are not pharmaceutically
acceptable are avoided. In addition, each excipient must of course be pharmaceutically-
acceptable eg of sufficiently high purity.
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35  Skilled artisans possess the knowledge and skill in the art to enable them to select

suitable pharmaceutically-acceptable excipients in appropriate amounts for use in the
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25 In one aspect, the invention is directed to a solid oral dosage form such as a tablet or
capsule comprising a safe and effective amount of a compound of formula (l) or a
pharmaceutically acceptable salt thereof and a diluent or filler. Suitable diluents and fillers
include lactose, sucrose, dextrose, mannitol, sorbitol, starch (e.g. corn starch, potato
starch, and pre-gelatinized starch), cellulose and its derivatives (e.g. microcrystalline

30 cellulose), calcium sulfate, and dibasic calcium phosphate. The oral solid dosage form
may further comprise a binder. Suitable binders include starch (e.g. corn starch, potato
starch, and pre-gelatinized starch), gelatin, acacia, sodium alginate, alginic acid,
tragacanth, guar gum, povidone, and cellulose and its derivatives (e.g. microcrystalline
cellulose). The oral solid dosage form may further comprise a disintegrant. Suitable

35 disintegrants include crospovidone, sodium starch glycolate, croscarmelose, alginic acid,

and sodium carboxymethyl cellulose. The oral solid dosage form may further comprise a
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30
In another aspect, the invention is directed to a dosage form adapted for administration to
a patient by inhalation, for example as a dry powder, an aerosol, a suspension, or a
solution composition. In one embodiment, the invention is directed to a dosage form
adapted for administration to a patient by inhalation as a dry powder. In a further
35 embodiment, the invention is directed to a dosage form adapted for administration to a

patient by inhalation via a nebulizer.
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P13- ki nase ac m™ni st ering nd e nount
arranged in a generally C|rcular fashion on a dlsc-form blister pack, or the bllsters may be

elongate in form, for example comprising a strip or a tape. Each capsule, cartridge, or
blister may, for example, contain between 20ug-10mg of the compound of formula (1) or a

30  pharmaceutically acceptable salt thereof.

Aerosols may be formed by suspending or dissolving a compound of formula (I) or a
pharmaceutically acceptable salt thereof in a liquified propellant. Suitable propellants
include halocarbons, hydrocarbons, and other liquified gases. Representative propellants
35 include: trichlorofluoromethane (propellant 11), dichlorofluoromethane (propellant 12),

dichlorotetrafluoroethane  (propellant 114), tetrafluoroethane (HFA-134a), 1,1-



200f a conbi nati on conprising a conpound of formula (1) or a

phar maceutical ly acceptable salt thereof together with one or nore

t her apeutwoabioi2amsei ve agents. Certai n conpounds of thePCmEPRtli0OBS6HRY Show
selectivity for P13K6 over other PlI3- f$nases. The invention thus provides,

in a further aspect, i nation ¢ risl 25 .¢c ound of, farmila (1)
o a phaiERsBRRES (HPATRERL aRiOneR R PubR o2l B EE RSB LR P bn sk
t oget her heptafiueropppoel NtiFA-237aar padleatopopahy, aedlaptohbiaae s aktflublopeetahewhi ch
is selective for, another Pl13-kingse, for exanple Pl 3Ky.

enbodi rre?‘i)tuyaSF’ {SRBURAT A 8‘3%8%-0%5%%0&% C%’B%ﬁ%?i %OH%F"%(JB%OJ ifgﬁmnuga" g‘%e"roar t wo
300t her tphemagreutically ageeyitsble Isalt ihéreofowill dy@eallythe adrpiaistayed sk ial patidni viatahe art
t hat, ~wher e _approptiate e other therapeutic jngredient(s)._pay be used in
the 1 8r miuie@ SR Blsr bl saREbubach BRARM o LB SANENb YR oT5Y oF bors
addition salts, or prodrugs, or as esters, for exanple |ower alkyl esters,
or as 35,solvates, far, exanple drates .t o,opti the.activity and/or
ot a1 i by B e ey ePhief el U BF iR R b i blegl fike

t her apeutwith MDigrsedh estsurfbttamis| lubbeantd, @asoledrg® ahdh ather wk@pientappiropovatte, t he

2010/ 125680 PRI 0 D S e kB ERebEBrtrHeR b aye Moty o

encornpassesn@movotasienat i on conpri sing a conpound of fornmula (1) or a
pharmaceutically acceptable salt thereof together with a [32-adrenoreceptor
agoni st. 5 Exanples of 132-adrenoreceptor agonists include sal neterol

(whi ch mayebeisathuaceovited as @ fgtheglaspectaoft henevendiocta aBarmeeetiicahartasoher ) ,

sal but a ich . he a emat inale e ' r

R enant 1 QiR of YRS € cUAFEIR, & Bl 1 20 FAPR BOBl SHERARR AL comer
such as tire®®, Brdli asluercearen) or spdnogéranaitainingnotlemfloroeartron exsopropélant,

et anterol .. 1,0t . +Cl ut er ol i r flerbuterol, reproterol,
banbhs er &pf'g'?a%g‘cgcgrﬁé'%?tlonm&big% eichaerﬁ)grﬁl@%%ﬁ%sdhfeﬁér eof, for exanple the

xi naf oate (1-hydroxy-2- naphthal enecarboxyl ate) salt of salneterol, the

sul phate ,salt.or, fr a f .sal but anol .. or the f [a | t..0f

For ot er AccoiideeBst asfedor LR RRR nffe SOl eRa P bRt b il sarosel, for
exanpl e, foomsiondswhdreioh theowrdeellehf et | sedediedndtoodi Nt 1,2tetfabliuomethane 12
15hrs or | ar referred, her . 132-adr enor ecept or agoni sts include
t hose deécﬁ?’%g@’?%‘eg\ﬁﬂb%i’dh%ﬁ’gi?%ﬂﬂeﬂﬁ‘}%%% FN0 02/ 076933, WO 03/ 024439,
WO 020072539, WO 03/091204, WO 04/ 016578, WO 2004/ 022547, WO 2004/ 037807,
VO 2004/ %g7f5§mulgggn%0c9%g$n7v7e§§0n may be buffered by the addition of suitable buffering

agents.

Capsules and cartridges for use in an inhaler or insufflator, of for example gelatine, may
25 be formulated containing a powder mix for inhalation of a compound of formula () or a
pharmaceutically acceptable salt thereof and a suitable powder base such as lactose or
starch. Each capsule or cartridge may generally contain from 20ug to 10mg of the
compound of formula (1) or pharmaceutically acceptable salt thereof. Alternatively, the
compound of formula (I) or pharmaceutically acceptable salt thereof may be presented

30  without excipients such as lactose.

The proportion of the active compound of formula (1) or pharmaceutically acceptable salt
thereof in the local compositions according to the invention depends on the precise type
of formulation to be prepared but will generally be within the range of from 0.001 to 10%
35 by weight. Generally, for most types of preparations, the proportion used will be within the

range of from 0.005 to 1%, for example from 0.01 to 0.5%. However, in powders for



20 WD 2004/ 039762, WD 2004/ 039766, W01/42193 and WO03/042160. Exanpl es of
132- adr enor ecept or agoni sts include:

3- (4-{[ 6-wO(aR)r22082ydr oxy- 2-[ 4- hydroxy 3- (hydr oxynet hyl pphargéip@sisgs | am no)
hexyl ] oxy} butyl) benzenesul f onam de; 49

253- (3-{[. 4 244- hydr gx I phe | ]

ethyl }-a r}?ﬁ)%u% Hrﬁuﬁ%g ;?r889'|t|§§ Hé%%gﬁle%% &E% t}1e rang Y oflfrom 0.1
4-{(1R) - 20 p¥6- { 2-[ (2, 6- d| chl orobenzyl ) oxy] et hoxy} hexyl )

am no] - 1- hydr oxyet hy11- 2- (hydroxynet hyl) phenol;

4-{(1R) - 2-[ (6-{443-(cycl opentyl sul fonyl ) phenyl ] but oxyl hexyl ) am no] - 1- hydr ox
yet hyll- Aeré}{(b( M@fmmlpnntdwlp)efa&?w arranged so that each metered dose or “puff’ of

DhonyPos RTSeah Pt DR Pavhot Y afh bRITAON oL A0k ¥ eHidiapore proferably

N-2{ 244- npissiy Qf)ﬁlg mdmg@dvae;awpbam aﬁ@mﬂykl} ehdmihistratibyy fhaQp¥-oAcé 8ailly dr oxy

-2(1 H)- quinolinon- P/ ?et hyla mn e; and WO 2010/ 125082PCT/ EP2010/ 055666
57 or several times dal y, for example 2, 3, 4'or 8 times, giving for example 1, 2 or 3 doses

5- [ (R) - 2-@n tift4 -1 B0 Ry RS With RIrORISIN WANSEWAtRIR tRE Farfa&rh M8 iy tam no)
-1- hydroxy-ethyl] - 8- hydroxy-1H qui nol i n-2-one. The [32-adrenorecept or

agoni st riQnoberdferablyerdno 2Died ta260ug. f brereveral dailyado® pithiheametered dosey
acceptabl f NG,
oyt o9 BpBaeliand PEideR M ion bl SRR pil 4RI e douple
substltuﬂ@dd@MﬁmahW&haeM$@HemwﬂaK@Bic, sul phami ¢, sul phanilic,
napht hal eneacrylic, benzoic, 4-nethoxybenzoic, 2- or 4-hydroxybenzoic,
4- chl orobenzoi ¢ and 4-phenyl benzoi c acid. 10Suitable anti-inflanmmtory
agents iHmItfmjea&eo@ftSilJ@osmSéwroiaer@solsginnld@tmscthetrbartb@@ éizei ddshevhpdinulatey (e, used
i n conbi Hgt )

%Er‘oﬂ{%tes th8 stﬂgylﬁar eél}&ﬁose efrr(?l[t ﬁt&haqugbagﬁ‘tr BCaUh gﬂJé;ISMtO

accept abl e sa reo . cort ost er ol
t hei r15pr dhejmmgs uptn cﬂdma&teat@ntdf-thwalem’aftoanylam Bod will thEs deplees thamc1Qide

met hyl %h§°(‘1él%?§blxﬁ L&A Clﬁé)or‘?]%ror%%ﬁﬂ‘?ﬁ RARRORr if kil FABE RS- QPLORAL €

6a, 9a- d| or o- ox -

15met hyl mqr@ng (sches r&pm 11t035 midrense Mers prederbbly filoyoX Y 3 Bvasrs- andr ost a- 1, 4-di e
ne-170- carbothioic acid S-fluoronethyl ester,

6a, 9a-di fl uoro-17a-[ (2-furanyl car bonyl ) oxy] - 110-

hydr oxy- libe-feenuiglions- oix heainderdionanay pedprepered 3 disaetsat hi disgoleliord of the

S-flygr r
o, 0280 P 5R ol oo B PR Bred phapmaceutically acceptoble salt hereof,
ene- 17134rcatln¢)@pmctﬂdcp@@etuarﬂ;-l(\zamﬁ@ptwrlat@hymt@meurfahezgmplg) vl the, adapDa-

20di f | uor, sBhi %A@p&ygrh@%r%ony hyl[‘he3p 5&3%3%}_)&@3%}{ gar%_eiff& under, controlled

t et ranet hyc ropylT ) oxXy- an rost a- ene- carbothiolic acid
S- cyanondumdityeonditionnd 6a, 9a- di f | uor o- 1113-

hydr oxy- 16a- net hyl - 17a- ( 1- net hycycl opr opyl car bonyl ) oxy- 3- oxo- androsta- 1, 4-d
i ene-1713- carbothioic acid S-fluoronethyl ester, becl onethasone esters

(f or 2Bx arfpleechienecal 2nd mhypicainstekility sindrthe rohatreacepticd -agceptablity eittee @stasp) |

budesoni ‘i‘@rmuflét*éﬂé %8+6r9‘ﬁg t%h@%&%rrﬁf%%@e ] t@ﬁ%ﬁm &%mqat Rr&WHto

furoate), triancinol one“acet oni de, eponl | esoni
(16a, 17- [ﬂDC(SR)Skdl?dI"bH@)@T mehsy ferrrxphyipdy; élwyf]enm@sstmlﬂﬂphsmrmwope@tgmaﬂ 4-
di ene- 3, g %%dcfﬁg'éﬂé?‘?(ﬁois%a)prﬁp'e‘igﬁg% aﬁgﬁg}‘&@ﬁg‘%ﬂj stBide r théBprofti&f er r ed

corti COSt er ol 1 ut1 casone
6a, 9a- di fAhysica-stabilBy Hg@rmaybg@am@ﬁm ch@r p@mtenﬁ@rWIanalth:aﬂ tchnighes su@ar bony

1) ox8h- 3-RXPsraBdnbid apyt 1kkHeSty, 1\ vSIoE R £&ssay (average shot weights per
actuation), by dose reproducibility assay (active ingredient per actuation) and spray

distribution analysis.

The stability of the suspension aerosol formulations according to the invention may be
35 measured by conventional techniques, for example, by measuring flocculation size

distribution using a back light scattering instrument or by measuring particle size



30acid S-fluoronethyl ester,

6a, 9a-di fl uoro-17a-[ (2-furanyl carbonyl ) oxy] - 1113- hydr oxy- 16a-

met hyl - 3-weeosnidsasat a- 1, 4- di ene- 170- carbot hi oi ¢ aci d S- Pcumpreemitobisks est er,
6a, 9adi f | uor o- 110- hydr oxy- 16a- net hyl - 39®xo- 17a- ( 2, 2, 3, 3-

Lot ramet eyl op o0yl car oy AR st e o i LA ATB:CALERNT Al 5o ¢
hydr oxy- héeeimedfanehed Ta tel“twintimpget" opssap yrieaas BDetgimioatordefothe -depdsitet af 1, 4-d
corti cosihs’ BN HIE S oRSsfhissi IMEBRRRS Moo ElBhasyt Aoy oA In"BAksr! N

di f1 I zo(rj p-%éﬁ{ac(@aéhgﬁ%ﬁ! pggémh;%@-@&}fg}Aﬁbbﬂ:Bb(?%dlr ny%‘,ll(ﬁatatrbmihye:zs énajicke)trmndr ost
a- 1, 4=0d1 gne.l. -calr PoLNIl.Ql C _acl - upr o e [,. a eSS, 0

cort i Bost BRI AR NESTOY e “BisturomaldivBeR v ovbIohd; oghd e Boed o
02002/ 1@6RT8e We206iBBREBACIN2B0RY 17aR6ce DTG5 084 St NI20Ri5H GOTES2,

ol ucocor EFRUTH SR gBES SRR SaPesbe Dot Tlb LR (RIS iR bP privatonys
_ovelr fj r amﬁartelsisedaaé alpga:pdtagha)f th@atyl I tabgmusrﬁfqﬂ kclive in%gi???tgdéézliggr;m%gg}ngﬁw

I ncl ude tho cover 1 N n tents: , ,
004/ 005é’f@,ﬁg%@ﬁ@fﬁeﬁﬁ%ﬁiﬁﬁg%‘bgb 03/ 104195, W03/ 082787,
W003/1082280. W03/ 059899, W03/ 101932, W02/ 02565, W01/ 16128, W00/ 66590,
W03/ 086294, 04/ 026 . /,06 1 _an 03/ 08277. Further pon-steroidal
Compounad are N dPLe fiose B980T ORd BRI 308 CPIDEToe . Fhstrd dap

W2006/ 0r68athg Beachrl esd af faaumuiatiom meienrey valye ageated in nioé wdp. NI systeoi dal

anti-infl ory S SALD s). .20Ex | es | D',s .incl .sodi.um
e omogly (TGS R B o el oy dail SR el ianS bl cBase o o,
exanpl e, exheplehyd |vahe, aPDBri amd ba taytisdrisal rdrxecheRRE3 pRBEGei timodmht ovhégh

| eukqtLri ene,. i sts, .inhibi , eukof ri gne i.s, (;f.or |l e
ront aP i A RERRY He s R ik N ER T B i b8 e

i nt egri n neoutfagoa pstient aundh asce mosthpece eceptaor agoni sts or antagoni sts (e. g.
adenosi ne 2a agoni sts), 25 cytokine antagonists (for exanple chenokine
ant agoni sts, such as a CCR3 antagonist) or inhibitors of cytokine

synt hesi $YDlorcafisterp gengritas@mprise ba t amgaingkn capdbie (af ndificstémdingnithe iapowi de

synthase inhihitor) is preferab for__oral m.ni str.ation, I f 1 NOS
S hr e P ko e | BoRIIShE AR ubR o h a8 R s b S DEER BT,

WD 952845 pefarath yWi et 2@ 7 Sfor Examplee sluofiniGERE anmdlloyi thenesf which undkey oftioselly

di scl osed _i / . I e odi he i,nventi on, @pr.oVvi. t he
el or Eibe' Tholfiaf! B84GG-codfed RO BIROSR oy RSB ROSb AR LA, Lo
4 (PDE4) réfetence M6D96/820aswhdrin pant drhall afakeinddmal sudfanes arei aateaidait et bor

i nhal ati g P -8 i fic jnhibitor [ .in this Gt 0of t
i nventi orrlTQ or{g;l’/_lngreocé)rﬁyng@ﬁ@)&z&%ﬁpécﬂ@ﬂnﬁ r?%'\?\%roﬁ ow'#hn fi &thms 'ﬁegﬁ%ﬁllép r%cna%c’r?e or
whi ch i s pdyndirs)cokieh edntaimeaistclasd aviRREAeienhg balver Thanap wiay be seceredinio PDE4

i nhi Bt or, not . c L ch_inhidit , f famly,

suchas AsaS i BEBSATE Jlhd e Ausiro O PTGy b8, Bkt Eesstimrliss e
prepared by methods of the art (e.g. see Byron, above and W0O96/32099). Preferably the
canister is fitted with a cap assembly, wherein a drug-metering valve is situated in the

cap, and said cap is crimped in place.

30 In one embodiment of the invention the metallic internal surface of the can is coated with
a fluoropolymer, more preferably blended with a non-fluoropolymer. In another
embodiment of the invention the metallic internal surface of the can is coated with a
polymer blend of polytetrafluoroethylene (PTFE) and polyethersulfone (PES). In a further
embodiment of the invention the whole of the metallic internal surface of the can is coated

35  with a polymer blend of polytetrafluoroethylene (PTFE) and polyethersulfone (PES).



59 Conpounds i ncl ude

Ci s-4-cyano- 4-(3-cycl opent yl oxy- 4- net hoxyphenyl ) cycl ohexan- 1-

car boxyl iweentyR2s@ar borret hoxy- 4- cyano- 4- ( 3- cycl opr opyl meChm@mpge14/055666

di f | uor onet hoxyphenyl ) cycl ohexan- 1- one® nd

g: fsl Lgrg nﬁ%é&?ﬁﬂ%ﬁ’éﬁ’%%@@ﬁé‘gﬁ% Y é(i ver'gI @Stered amount of the formulation per

Ci s- 4- cyactuatio 3n owadrmreiret ¥ lgaxket -td - prmhdpekpgermy lplapetdaraheroagb -the valvboxyl i ¢
acid (al kno \ 83 cilom | ast) 31 salts drugs or

ohysi cal TG SRR ForBTie aRy uBifle &R S el dun B 3o YT by

Sept enberd,ené@@@,olyb’rhykenpat@Motanyi tthemobmtploulﬁlll\/i tbldclscdrrdsa\tmtar butadiene-

i ncor por at e? I}ereel nbl 1y f.ul II ! ﬁbére%ﬁrenneceren UE k}ﬁ eosunds CI ncl uclleI

AND- 13- 28T HPBHIeE 081 (¥ g& LSQPTeEst PHEERE YA i REHEN ( sept
6- 10, Edlaﬁﬂlﬂb@ﬁﬁorﬂt%ufa@hﬂérs%@l&no@aﬁ& trﬁefm’resut&ldmbtry 2 @A PRY) froin Valois,

9- benzyl adeni ne der ted N 1 from

Chi r osci ﬁ%neceaﬁdgsgl]:\@ [}ﬁe‘ﬁg oug(ﬂﬁ %68%?%8&? 39 {\I %&} éﬁ%%)t gpd - M-

i denti fi e@oRshilcLtd, W%%&E%,MBD and attributed to Pfizer; a

benzodi oxol e derivative di sci'osed by Kyowa Hakko in W99/ 16766; K-34 from
Kyowa Hakko; V-11294A from Napp (Landells, L.J. et al. Eur Resp J [ Annu
Cong 1Gur |iRQSRUSAUMIcRRENS @ MDISERAY Ao 1998kd 1r98§mur4¢%oﬁ mmther@ﬂjctuﬁ%s'[
P2393): roflum |ast (CAS reference No 162401-32-3) and &H" al azi none
(\099/ 47§95h ash vitgpylc IpEetios. &WeWﬁ?%rPﬁCEaQ%rfé’bySt?rﬁ@o?%@f‘ ing, theMPlence)
from Bykqncighh héﬁﬁ de%umafdenﬁrU@ Patent Nos. 6,119,853; 6,179,118; 6,315,112;
(-)-p-Rd4aR*, 1 - et hoxy 4a, 10b- hexahydr o- 8-

met hoxy- £ %ﬁmﬁ?p é%%%] [amdeﬁ %jp%%ﬁﬁ weh28-desp- Wuﬂﬂ%lq@érﬁ%bﬁsbé’fcﬂzaﬁi de
whi ch i s jigitBH X Rk ERded ih 0NS P dent N3l 6360230 BRE B 43reiger ed and publ i shed
on by Byk- Gul den, now Altana; arofylline under devel opnent by

Al i ral | - Prodesfarm; VMB54/ UMB65 from Vernalis; or T-440 (Tanabe Seiyaku;
Fuji, K. c¥nvéhtiondl Elhl@rrﬁm@flﬁctﬁi’ﬁg rﬂ_&ﬂédslgrQ@ma%ﬁﬂé ) welRRAGH to Hade TRA&Pin

Furt her corrpounds are disclosed in the published international patent
appl i cat itsh 2ot Ahgrmaceyticalagresomangfactuls manpee cowErea ferdhgxisersation ot d)
and m04/|ér§§%8éﬂe bRs8 féAthe @ohﬁ@rméleprgducﬁéﬁ%ph%d3(9¢91|é¥érs54|41u§" foF bRSASle,

t her ei n) urther conpounds are 30 al so disclosed in W2005/ 058892,
W02005/ 09D IA8, b%z’@@%‘ﬁ@@é% meffed WZ@CP?PD%?&'&W%'Q” PRrasAk feawiaties @ axo

GroupolLi midtathg BXREMS &finffedadith CAP laluMRRIBINC ca9aptidmars ERPBE cansBRUNTR t hat
act as ant agonl sts at the muscarinic receptors, in particular those

corrpound§3‘{}9"PN‘§"f‘fa Redicanealys fided tat charge l\’/ﬁs%ﬁl and Kayggied é’&%}ﬂ'@?téogﬂﬁ%l with

ant agoni sfé opfforlahexdiliéMB |§bré¥8(nr|éﬁ‘ulle6 @%Q?I@Eﬁe Har§aResel #0ORI RhSurAdtulime
ML/ M2/ MB receptors. Exenpla onpounds for adm nistration via inhalation

i ncl ude VPSRl J;S‘ieu‘FfPQfSH?p%%éﬂ?p'ﬁémx% befrse eeiieupion tag Bhnosmaohing and gy

under t heig@tRf thAQrd§ dMpbASes ZRkEA Efe%otia%%ﬁ@@@ﬁle@m@tvéﬂéﬁ’rﬂb}he SaflidtérOM um
(for exanple, as the brom de, CAS 30286 0) and t1otropium (for exanple,

as tRe boBRi YeMpiabukIpanyiagaing megoy f?ﬁd%’é?pet”ﬁ@ ?M”S?pﬁr?ﬁqyé‘?rmuﬁ@ﬁsﬁ

i nterest nadtBrifPwMld i9RAMBed bRto H¥AMINIm 8dn td¥erM ¥ eripyiPEafier. @‘h%nqueﬂed
262586-79-8) and LAS-34273 which is disclosed in W01/04118. Exenpl a

conpound®rersilanirtagetBeimwiny e orfioRH exgriehis| anddhp diseplyephmedicemagt '28’?@?“@1 7),

dar i f enagilgy (kehJn kRS RS dedsel Rfo %n&f%%@:%ﬂ%vgs?sd for the hydrobrom de sold
under the nane Enhabl ex), oxybutynin (CAS 5633-20-5, sold under the nane

Ditropan), terodiline (CAS 15793-40-5), tolterodine (CAS 124937-51- 5, or
CAS 384931 -ap2alferhfivet fi6cds8! bh %Ilauots@ﬂ fﬂleulﬂﬁh@fled R@reBn Detdgakd sto ni bgeH um

(for exanple, as the brom de, CAS -59- sol d under the nane
Spasnomar?jan'sielré'@ﬂ?ru?ﬁnd't'ons which are suff|C|entIy cold to ensure the formulation does not

vaporise, and then a metering valve crimped onto the canister.

Typically, in batches prepared for pharmaceutical use, each filled canister is check-
35 weighed, coded with a batch number and packed into a tray for storage before release

testing.



10chl ori de (CAS 10405-02-4) and solifenacin (CAS 242478-37-1, or CAS
242478-38-2 for the succinate al so known as YM 905 and sold under the nane
Vesi car e)wWoAdduvismsnaal conpounds are di scl osed i n WO 200BCO&P280/05366%

2005/ 046586 and WO 2005/ 104745, incorp®fated herein by reference. The

pr esent nbi nat i ons icﬂCl ude, but. 15are not

P o) By Ris a1t Salflat omig  bSmbanddrToiida 1B g eapharerayisay 1 oot

ane i odi ceceptable salt thereof may also be administered to a patient via a nebulizer. The solvent

g?éﬁgdgz ;S)?r(:{s&éf)ecr}/s?c)%oégén%_uqllligehde ! &l ko8 ’rr%éq?i 'bgeatnqry%ﬁafsrfn%(z:glmcgfﬂ}-ac c%lppa[b?é' 2.1]0
4- [ hydr oMig(idisohle mgWatet hyddous-dalng,(addudois oredlinoineyd.eethyhdl- Gopropylalabhaly cl of 2
. 2. 2] %Ct Fallls FZOSbrrom'lde' Ian(il thylene glyepl, etc, on mixtyrgs thereof.  Sali olution
(1R, 53) - ICELARR TSIy PrRAAIEY 9V PR MBS fSERAnyTAEE RYNELA et hy!
| - 8- azonitibde satis|wahich Bisplagdittener ho phaceacologlval adivity aftet adreingitratiarg e Both
| ot ude SATRALDGR, WILE Nk hRE] OF hrhnibR RASGEN sAR2BR) ERhIR AR5 o8

( 3- endo) pdtasiudr chlertiet bri @gyhietshkts)\slph &s&othssieint) ysbdBraznd balmanyoh cpl&s @ 1] oct
ane bromde; . _ . o o L

(3- endo) 2HY FH SifkrRACPIRINY)1E° 8% et 791 2R3 UHTADi%ES SRS Lo "Bt ane
br onl@le; this purpose.

(3-endo) - 3- (2, 2-di phenyl et heny1) - 8, 8-di net hy1- 8- azoni abi cycl o[ 3. 2. 1] oct ane4
- met hyl benzenesul f onat e;

30( 3-endo) - 8, 8-di net hyl- 342- phenyl - 2- (2-t hi enypet henyl] - 8- azoni abi cycl o[ 3. 2
. 1] oct an®therophdenacantidally-acceptable excipients may be added to the suspension or

11 oot ansonfats B Bapt 8 PR ShachrBhu G cREhidhe SamBRRARADAE O 5. 2
(endo) - 3s{abilired hiitys 2Jditiai cftani iopgemic 26l egt, HiytiocBlo8e dtinenitrizlacBl, aulphir
5 ({ dRaop B i ARSI 456 an opams apids &0 25pp1DiS 299 iR AP PY 111
; (endo) -a8drartdrigl acBd, (e2q. 2a 2ompleging ragentesuopl 9s- BDaa ar Ioitiiy atid [aBd Zalt§ terenie;
53- ((endQ} - R-JrabiNArt 8udh 8s AhfdGdk 2ud 1 9fdmiR 2 &) atofid LB P £ HRR! ham de
’ used alone or together to stabilize the compound of formula (I) or pharmaceutically
acceptable salt thereof. Preservatives may be added such as benzalkonium chloride or
20 benzoic acid and salts thereof. Surfactant may be added particularly to improve the
physical stability of suspensions. These include lecithin, disodium dioctylsulphosuccinate,

oleic acid and sorbitan esters.

In a further aspect, the invention is directed to a dosage form adapted for intranasal

25 administration.

Formulations for administration to the nose may include pressurised aerosol formulations
and aqueous formulations administered to the nose by pressurised pump. Formulations
which are non-pressurised and adapted to be administered topically to the nasal cavity

30 are of particular interest. Suitable formulations contain water as the diluent or carrier for
this purpose. Aqueous formulations for administration to the lung or nose may be
provided with conventional excipients such as buffering agents, tonicity modifying agents
and the like. Aqueous formulations may also be administered to the nose by
nebulisation.

35
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Research 3(6), 318 (1986).

Pharmaceutical compositions adapted for topical administration may be formulated as
ointments, creams, suspensions, lotions, powders, solutions, pastes, gels, sprays,

35 aerosols or oils.
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provi des,orthickeningragkets. aspect, a conbi nati on conprising a conpound of
formula (1) or a pharnaceutically acceptable salt thereof together with a
non-steroi dal GR agonist. 35 WD 2010/ 125082PCT/ EP2010/ 055666 63 The
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aspect, a conbination conprising a conpound of 10fornula (1) or a

phar maceuyti cal | tabl e salt. reqf 1o her with an anticholinergic
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For treatments of the eye or other external tissues, for example mouth and skin, the
compositions may be applied as a topical ointment or cream. When formulated in an

25 ointment, the compound of formula (l) or a pharmaceutically acceptable salt thereof may
be employed with either a paraffinic or a water-miscible ointment base. Alternatively, the
compound of formula (1) or pharmaceutically acceptable salt thereof may be formulated in

a cream with an oil-in-water cream base or a water-in-oil base.

30 Pharmaceutical compositions adapted for parenteral administration include aqueous and
non-agueous sterile injection solutions which may contain anti-oxidants, buffers,
bacteriostats and solutes which render the formulation isotonic with the blood of the
intended recipient; and aqueous and non-aqueous sterile suspensions which may include
suspending agents and thickening agents. The compositions may be presented in unit-

35 dose or multi-dose containers, for example sealed ampoules and vials, and may be stored
in a freeze-dried (lyophilized) condition requiring only the addition of the sterile liquid

carrier, for example water for injections, immediately prior to use. Extemporaneous



carrier represent a further aspect of the invention. The individual
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t oget her |Moh& embB&Rfnt, AR PiveMiondHdompadsedd RBMIE ©F b atinged Bibfer mediated

by inappropriate P13-kinase activity comprising administering a safe and effective amount
20  of a combination comprising a compound of formula (1) or a pharmaceutically acceptable

salt thereof together with one or more therapeutically active agents.

Certain compounds of the invention may show selectivity for PI3Kd over other PI3-
kinases. The invention thus provides, in a further aspect, a combination comprising a
25 compound of formula (1) or a pharmaceutically acceptable salt thereof which is selective
for PI3Kd together with a compound or pharmaceutically acceptable salt thereof which is

selective for another Pl13-kinase, for example PI3Ky.

One embodiment of the invention encompasses combinations comprising one or two

30  other therapeutic agents.

It will be clear to a person skilled in the art that, where appropriate, the other therapeutic
ingredient(s) may be used in the form of salts, for example as alkali metal or amine salts
or as acid addition salts, or prodrugs, or as esters, for example lower alkyl esters, or as
35 solvates, for example hydrates to optimise the activity and/or stability and/or physical
characteristics, such as solubility, of the therapeutic ingredient. It will be clear also that,

where appropriate, the therapeutic ingredients may be used in optically pure form.



20 The invention thus provides, in a further aspect, a pharnmaceuti cal
conposition conprising a conbination of a conpound of forrmula (1) or a

phar macewocaldpsmecept abl e salt thereof together w th aaoTarRéiohsiceaer gi c
and a PDE4 inhibitor. 25The invention @11 now be illustrated by way of the
following non-limting exanples. EXAVPLES The follow ng exanples illustrate
the invention. These exanples are not intended to limt 30 the scope of the
present iimeestmbodiment, thainkertion@npompaskes guictitaioh compesis ialdosgboand bsan t o

nvent | ofoiul [ RRPAR E A RaRe BT olenfira et Bnhpas

descri bechgotibe skilled artisan will appreciate that various changes and
nodi f Lcati ons can be made wi thout departing fromthe spirit and scope of
the invention. 35 WD 2010/ 125082PCT/ EP2010/ 055666 65 conpound X i s
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or the fumarate salt of formoterol In one embodiment, Iong actlng p,-adrenoreceptor

agonists, for example, compounds which provide effective bronchodilation for about 12

15  hrs or longer, are preferred.

Other pB,-adrenoreceptor agonists include those described in WO 02/066422, WO

02/070490, WO 02/076933, WO 03/024439, WO 03/072539, WO 03/091204, WO
04/016578, WO 2004/022547, WO 2004/037807, WO 2004/037773, WO 2004/037768,
20 WO 2004/039762, WO 2004/039766, W0O01/42193 and WO03/042160.

Examples of B,-adrenoreceptor agonists include:
3-(4-{[6-({(2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)phenyl]lethyl}amino)

hexyl] oxy} butyl) benzenesulfonamide;

25  3-(3-{[7-({(2R)-2-hydroxy-2-[4-hydroxy-3-hydroxymethyl) phenyl] ethyl}-amino) heptyl] oxy}
propyl) benzenesulfonamide;
4-{(1R)-2-[(6-{2-[(2, 6-dichlorobenzyl) oxy] ethoxy} hexyl) amino]-1-hydroxyethyl}-2-
(hydroxymethyl) phenol;
4-{(1R)-2-[(6-{4-[3-(cyclopentylsulfonyl)phenyl]butoxy}hexyl)amino]-1-hydroxyethyl}-2-

30  (hydroxymethyl)phenol;
N-[2-hydroxyl-5-[(1R)-1-hydroxy-2-[[2-4-[[(2R)-2-hydroxy-2-
phenylethyllamino]phenyl]ethyl]Jamino]ethyl]phenyllformamide;
N-2{2-[4-(3-phenyl-4-methoxyphenyl)aminophenyl]ethyl}-2-hydroxy-2-(8-hydroxy-2(1H)-

quinolinon-5-yl)ethylamine; and



I njection volume: 20lnjection technique: UV detection: UV sanpling rate: M
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hydroxy-ethyl]-8-hydroxy-1H-quinolin-2-one.

The [(,-adrenoreceptor agonist may be in the form of a salt formed with a
5 pharmaceutically acceptable acid selected from sulphuric, hydrochloric, fumaric,
hydroxynaphthoic (for example 1- or 3-hydroxy-2-naphthoic), cinnamic, substituted
cinnamic, triphenylacetic, sulphamic, sulphanilic, naphthaleneacrylic, benzoic,

4-methoxybenzoic, 2- or 4-hydroxybenzoic, 4-chlorobenzoic and 4-phenylbenzoic acid.

10  Suitable anti-inflammatory agents include corticosteroids. Suitable corticosteroids which
may be used in combination with the compounds of formula (1) or pharmaceutically
acceptable salts thereof are those oral and inhaled corticosteroids and their pro-drugs
which have anti-inflammatory activity. Examples include methyl prednisolone,
prednisolone, dexamethasone, fluticasone propionate, 6a,9a-difluoro-11p-hydroxy-16a-

15 methyl-17a-[(4-methyl-1,3-thiazole-5-carbonyl)oxy]-3-oxo-androsta-1,4-diene-17f3-
carbothioic acid S-fluoromethyl ester, 6a,9a-difluoro-17 a-[(2-furanylcarbonyl)oxy]-11p-
hydroxy-16a-methyl-3-oxo-androsta-1,4-diene-17-carbothioic acid S-fluoromethyl ester
(fluticasone furoate), 6o, 9a-difluoro-11p-hydroxy-16a-methyl-3-0xo-17 a-propionyloxy-
androsta-1,4-diene-17B-carbothioic acid S-(2-oxo-tetrahydro-furan-3S-yl) ester, 6¢,9a-

20  difluoro-11B-hydroxy-16a-methyl-3-oxo-17a-(2,2,3,3- tetramethycyclopropylcarbonyl)oxy-
androsta-1,4-diene-17B-carbothioic acid S-cyanomethyl ester and 6o, 9a-difluoro-11p-
hydroxy-16a-methyl-17 a-(1-methycyclopropylcarbonyl)oxy-3-oxo-androsta-1,4-diene-173-
carbothioic acid S-fluoromethyl ester, beclomethasone esters (for example the 17-
propionate ester or the 17,21-dipropionate ester), budesonide, flunisolide, mometasone

25  esters (for example mometasone furoate), triamcinolone acetonide, rofleponide,
ciclesonide (16a,17-[[(R)-cyclohexylmethylene]bis(oxy)]-113,21-dihydroxy-pregna-1,4-
diene-3,20-dione), butixocort propionate, RPR-106541, and ST-126. Preferred
corticosteroids include fluticasone propionate, 6a,9a-difluoro-11p-hydroxy-16a-methyl-

17 a-[(4-methyl-1,3-thiazole-5-carbonyl)oxy]-3-oxo-androsta-1,4-diene-17 3-carbothioic

30  acid S-fluoromethyl ester, 6a,9a-difluoro-17a-[(2-furanylcarbonyl)oxy]-11p-hydroxy-16a-
methyl-3-oxo-androsta-1,4-diene-17-carbothioic acid S-fluoromethyl ester, 6a,9a-
difluoro-11p-hydroxy-16a-methyl-3-ox0-17a-(2,2,3,3- tetramethycyclopropylcarbonyl)oxy-
androsta-1,4-diene-17B-carbothioic acid S-cyanomethyl ester and 6o, 9a-difluoro-11p-
hydroxy-16a-methyl-17 a-(1-methycyclopropylcarbonyl)oxy-3-oxo-androsta-1,4-diene-173-

35 carbothioic acid S-fluoromethyl ester. In one embodiment the corticosteroid is 6a.,9a-
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difluoro-17o-[(2-furanylcarbonyl)oxy]-11p-hydroxy-16a-methyl-3-oxo-androsta-1,4-diene-

17B-carbothioic acid S-fluoromethyl ester.

Examples of corticosteroids may include those described in WO02002/088167,
5 WO02002/100879, W0O2002/12265, W0O2002/12266, W0O2005/005451, WO2005/005452,
W0O2006/072599 and WO2006/072600.

Non-steroidal compounds having glucocorticoid agonism that may possess selectivity for

transrepression over transactivation and that may be useful in combination therapy
10 include those covered in the following patents: WO03/082827, WQO98/54159,

WO04/005229, WOO04/009017, WOO04/018429, WOO03/104195, WOO03/082787,

WO003/082280, WO03/059899, WO03/101932, WO002/02565, WO01/16128,

WO00/66590, WO03/086294, WO04/026248, WO03/061651 and WO03/08277. Further

non-steroidal compounds are covered in: WQ02006/000401, W02006/000398 and
15 WO02006/015870.

Examples of anti-inflammatory agents include non-steroidal anti-inflammatory drugs
(NSAID’s).

20 Examples of NSAID's include sodium cromoglycate, nedocromil sodium,
phosphodiesterase (PDE) inhibitors (for example, theophylline, PDE4 inhibitors or mixed
PDE3/PDE4 inhibitors), leukotriene antagonists, inhibitors of leukotriene synthesis (for
example montelukast), INOS inhibitors, tryptase and elastase inhibitors, beta-2 integrin
antagonists and adenosine receptor agonists or antagonists (e.g. adenosine 2a agonists),

25  cytokine antagonists (for example chemokine antagonists, such as a CCR3 antagonist) or
inhibitors of cytokine synthesis, or 5-lipoxygenase inhibitors. An iNOS (inducible nitric
oxide synthase inhibitor) is preferably for oral administration. Examples of iNOS inhibitors
include those disclosed in W0O93/13055, W098/30537, WO02/50021, WO95/34534 and
W099/62875. Examples of CCR3 inhibitors include those disclosed in WO02/26722.

30
In one embodiment, the invention provides the use of the compounds of formula (1) in
combination with a phosphodiesterase 4 (PDE4) inhibitor, especially in the case of a
formulation adapted for inhalation. The PDE4-specific inhibitor useful in this aspect of the
invention may be any compound that is known to inhibit the PDE4 enzyme or which is

35 discovered to act as a PDE4 inhibitor, and which are only PDE4 inhibitors, not compounds
which inhibit other members of the PDE family, such as PDE3 and PDE5, as well as
PDE4.
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Compounds include cis-4-cyano-4-(3-cyclopentyloxy-4-methoxyphenyl)cyclohexan-1-
carboxylic acid, 2-carbomethoxy-4-cyano-4-(3-cyclopropylmethoxy-4-
difluoromethoxyphenyl)cyclohexan-1-one and cis-[4-cyano-4-(3-cyclopropylmethoxy-4-
5 difluoromethoxyphenyl)cyclohexan-1-ol]. Also, cis-4-cyano-4-[3-(cyclopentyloxy)-4-
methoxyphenyl]cyclohexane-1-carboxylic acid (also known as cilomilast) and its salts,
esters, pro-drugs or physical forms, which is described in U.S. patent 5,552,438 issued 03
September, 1996; this patent and the compounds it discloses are incorporated herein in
full by reference.
10
Other compounds include AWD-12-281 from Elbion (Hofgen, N. et al. 15th EFMC Int
Symp Med Chem (Sept 6-10, Edinburgh) 1998, Abst P.98; CAS reference No.
247584020-9); a 9-benzyladenine derivative nominated NCS-613 (INSERM); D-4418 from
Chiroscience and Schering-Plough; a benzodiazepine PDE4 inhibitor identified as Cl-
15 1018 (PD-168787) and attributed to Pfizer; a benzodioxole derivative disclosed by Kyowa
Hakko in W099/16766; K-34 from Kyowa Hakko; V-11294A from Napp (Landells, L.J. et
al. Eur Resp J [Annu Cong Eur Resp Soc (Sept 19-23, Geneva) 1998] 1998, 12 (Suppl.
28): Abst P2393); roflumilast (CAS reference No 162401-32-3) and a pthalazinone
(W099/47505, the disclosure of which is hereby incorporated by reference) from Byk-
20  Gulden; Pumafentrine, (-)-p-[(4aR*,10bS*)-9-ethoxy-1,2,3,4,4a,10b-hexahydro-8-
methoxy-2-methylbenzo[c][1,6]naphthyridin-6-yl]-N,N-diisopropylbenzamide which is a
mixed PDE3/PDE4 inhibitor which has been prepared and published on by Byk-Gulden,
now Altana; arofylline under development by Almirall-Prodesfarma; VM554/UM565 from
Vernalis; or T-440 (Tanabe Seiyaku; Fuji, K. et al. J Pharmacol Exp Ther,1998, 284(1):
25 162), and T2585.

Further compounds are disclosed in the published international patent application
WO004/024728 (Glaxo Group Ltd), WO04/056823 (Glaxo Group Ltd) and WO04/103998
(Glaxo Group Ltd) (e.g. Example 399 or 544 disclosed therein). Further compounds are

30 also disclosed in WO02005/058892, WO2005/090348, WO2005/090353, and
W02005/090354, all in the name of Glaxo Group Limited.

Examples of anticholinergic agents are those compounds that act as antagonists at the
muscarinic receptors, in particular those compounds which are antagonists of the My or
35  Mjreceptors, dual antagonists of the M+/Mjz or M,/Mjs, receptors or pan-antagonists of the
M./M,/Ms receptors. Exemplary compounds for administration via inhalation include

ipratropium (for example, as the bromide, CAS 22254-24-6, sold under the name



4.9 3 97 3 5.0 3 97 3 The UV detection was an averaged signal from
wavel ength of 210nmto 350nm and nass spectra were recorded on a nass
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34273 which is disclosed in WO01/04118. Exemplary compounds for oral administration
5 include pirenzepine (CAS 28797-61-7), darifenacin (CAS 133099-04-4, or CAS 133099-
07-7 for the hydrobromide sold under the name Enablex), oxybutynin (CAS 5633-20-5,
sold under the name Ditropan), terodiline (CAS 15793-40-5), tolterodine (CAS 124937-51-
5, or CAS 124937-52-6 for the tartrate, sold under the name Detrol), otilonium (for
example, as the bromide, CAS 26095-59-0, sold under the name Spasmomen), trospium
10  chloride (CAS 10405-02-4) and solifenacin (CAS 242478-37-1, or CAS 242478-38-2 for

the succinate also known as YM-905 and sold under the name Vesicare).

Additional compounds are disclosed in WO 2005/037280, WO 2005/046586 and WO
2005/104745, incorporated herein by reference. The present combinations include, but
15  are not limited to:
(3-endo)-3-(2,2-di-2-thienylethenyl)-8,8-dimethyl-8-azoniabicyclo[3.2.1]Joctane iodide;
(3-endo)-3-(2-cyano-2,2-diphenylethyl)-8,8-dimethyl-8-azoniabicyclo[3.2.1]octane
bromide;
4-[hydroxy(diphenyl)methyl]-1-{2-[(phenylmethyl)oxylethyl}-1-azoniabicyclo[2.2.2]octane
20  bromide; and
(1R,5S8)-3-(2-cyano-2,2-diphenylethyl)-8-methyl-8-{2-[(phenylmethyl)oxy]ethyl}-8-

azoniabicyclo[3.2.1]octane bromide.

Other anticholinergic agents include compounds which are disclosed in US patent

25  application 60/487981 including, for example:
(3-endo)-3-(2,2-di-2-thienylethenyl)-8,8-dimethyl-8-azoniabicyclo[3.2.1]Joctane bromide;
(3-endo)-3-(2,2-diphenylethenyl)-8,8-dimethyl-8-azoniabicyclo[3.2.1]octane bromide;
(3-endo)-3-(2,2-diphenylethenyl)-8,8-dimethyl-8-azoniabicyclo[3.2.1]octane 4-
methylbenzenesulfonate;

30  (3-endo)-8,8-dimethyl-3-[2-phenyl-2-(2-thienyl)ethenyl]-8-azoniabicyclo[3.2.1]octane
bromide; and/or
(3-endo)-8,8-dimethyl-3-[2-phenyl-2-(2-pyridinyl)ethenyl]-8-azoniabicyclo[3.2.1]octane

bromide.

35  Further anticholinergic agents include compounds which are disclosed in US patent

application 60/511009 including, for example:



100 0 8 1 595 8.01 1 100 0 The UV detection wavel ength was anal yte
dependent and nass spectra were recorded on a nmass spectroneter using
positive wonoslesisecospray. 20 Method D, The HPLC anal y®eC3/Brasionsssdact ed on
a Phenonenex Luna 018(2) (50nn1x 2mm i 84, 3pm packi ng dianeter, or

S0l ut 1 on (BRI B 2 Ry TGRSR R R s o A i n

Acet oni t ruldyelo[32£’l]metageaxﬂilcm"|t enpl oyed was: WO 2010/ 125082PCT/ EP2010/ 055666

67 Time (U0 s ML RALELIBIEI AR 2. 1]0ct-3-y1)-2,2-diphenyl-propionitrile:
(endo)-8-methyl-3-(2,2,2-triphenyl-ethyl)-8-aza-bicyclo[3.2.1]octane;

5  3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-y1)-2,2-diphenyl-propionamide;
3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propionic acid;
(endo)-3-(2-cyano-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]Joctane iodide;
(endo)-3-(2-cyano-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]Joctane bromide;
3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propan-1-ol;

10  N-benzyl-3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propionamide;
(endo)-3-(2-carbamoyl-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane
iodide;
1-benzyl-3-[3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yI)-2,2-diphenyl-propyl]-urea;
1-ethyl-3-[3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propyl]-urea;

15  N-[3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propyl]-acetamide;
N-[3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propyl]-benzamide;
3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-di-thiophen-2-yl-propionitrile;
(endo)-3-(2-cyano-2,2-di-thiophen-2-yl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane
iodide;

20  N-[3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propyl]-
benzenesulfonamide;
[3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-y1)-2,2-diphenyl-propyl]-urea;
N-[3-((endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-2,2-diphenyl-propyl]-
methanesulfonamide; and/or

25  (endo)-3-{2,2-diphenyl-3-[(1-phenyl-methanoyl)-amino]-propyl}-8,8-dimethyl-8-azonia-

bicyclo[3.2.1]octane bromide.

Further compounds include:
(endo)-3-(2-methoxy-2,2-di-thiophen-2-yl-ethyl)-8,8-dimethyl-8-azonia-

30  bicyclo[3.2.1]octane iodide;
(endo)-3-(2-cyano-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane iodide;
(endo)-3-(2-cyano-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane bromide;
(endo)-3-(2-carbamoyl-2,2-diphenyl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane
iodide;

35 (endo)-3-(2-cyano-2,2-di-thiophen-2-yl-ethyl)-8,8-dimethyl-8-azonia-bicyclo[3.2.1]octane

iodide; and/or
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In one embodiment the invention provides a combination comprising a compound of
5 formula (l) or a pharmaceutically acceptable salt thereof together with an H1 antagonist.
Examples of H1 antagonists include, without limitation, amelexanox, astemizole,
azatadine, azelastine, acrivastine, brompheniramine, cetirizine, levocetirizine, efletirizine,
chlorpheniramine, clemastine, cyclizine, carebastine, cyproheptadine, carbinoxamine,
descarboethoxyloratadine, doxylamine, dimethindene, ebastine, epinastine, efletirizine,
10 fexofenadine, hydroxyzine, ketotifen, loratadine, levocabastine, mizolastine, mequitazine,
mianserin, noberastine, meclizine, norastemizole, olopatadine, picumast, pyrilamine,
promethazine, terfenadine, tripelennamine, temelastine, trimeprazine and triprolidine,
particularly cetirizine, levocetirizine, efletirizine and fexofenadine. In a further embodiment
the invention provides a combination comprising a compound of formula (1) or a
15  pharmaceutically acceptable salt thereof together with an H3 antagonist (and/or inverse
agonist). Examples of H3 antagonists include, for example, those compounds disclosed in
W0O2004/035556 and in WO2006/045416. Other histamine receptor antagonists which
may be used in combination with the compounds of the present invention include
antagonists (and/or inverse agonists) of the H4 receptor, for example, the compounds
20  disclosed in Jablonowski et al., J. Med. Chem. 46:3957-3960 (2003).

The invention thus provides, in a further aspect, a combination comprising a compound of

formula (1) or a pharmaceutically acceptable salt thereof together with a PDE4 inhibitor.

25  The invention thus provides, in a further aspect, a combination comprising a compound of
formula (1) or a pharmaceutically acceptable salt thereof together with a B>-adrenoreceptor

agonist.

The invention thus provides, in a further aspect, a combination comprising a compound of

30 formula (1) or a pharmaceutically acceptable salt thereof together with a corticosteroid.

The invention thus provides, in a further aspect, a combination comprising a compound of
formula (I) or a pharmaceutically acceptable salt thereof together with a non-steroidal GR
agonist.

35
The invention thus provides, in a further aspect, a combination comprising a compound of

formula (1) or a pharmaceutically acceptable salt thereof together with an anticholinergic.
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The invention thus provides, in a further aspect, a combination comprising a compound of
10  formula (I) or a pharmaceutically acceptable salt thereof together with an anticholinergic
and a PDE-4 inhibitor.

The combinations referred to above may conveniently be presented for use in the form of
a pharmaceutical composition and thus pharmaceutical compositions comprising a
15 combination as defined above together with a pharmaceutically acceptable diluent or

carrier represent a further aspect of the invention.

The individual compounds of such combinations may be administered either sequentially
or simultaneously in separate or combined pharmaceutical formulations. In one
20  embodiment, the individual compounds will be administered simultaneously in a combined
pharmaceutical formulation. Appropriate doses of known therapeutic agents will readily

be appreciated by those skilled in the art.

The invention thus provides, in a further aspect, a pharmaceutical composition comprising
25 a combination of a compound of formula (1) or a pharmaceutically acceptable salt thereof

together with another therapeutically active agent.

The invention thus provides, in a further aspect, a pharmaceutical composition comprising
a combination of a compound of formula (l) or a pharmaceutically acceptable salt thereof
30 together with a PDE4 inhibitor.

The invention thus provides, in a further aspect, a pharmaceutical composition comprising
a combination of a compound of formula (l) or a pharmaceutically acceptable salt thereof
together with a Bo-adrenoreceptor agonist.

35
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The invention thus provides, in a further aspect, a pharmaceutical composition comprising

a combination of a compound of formula (1) or a pharmaceutically acceptable salt thereof

15  together with an antihistamine.

The invention thus provides, in a further aspect, a pharmaceutical composition comprising
a combination of a compound of formula (1) or a pharmaceutically acceptable salt thereof
together with a PDE4 inhibitor and a p,-adrenoreceptor agonist.

20
The invention thus provides, in a further aspect, a pharmaceutical composition comprising
a combination of a compound of formula (l) or a pharmaceutically acceptable salt thereof

together with an anticholinergic and a PDE4 inhibitor.
25  The invention will now be illustrated by way of the following non-limiting examples.
EXAMPLES

The following examples illustrate the invention. These examples are not intended to limit
30 the scope of the present invention, but rather to provide guidance to the skilled artisan to
prepare and use the compounds, compositions, and methods of the present invention.
While particular embodiments of the present invention are described, the skilled artisan
will appreciate that various changes and modifications can be made without departing
from the spirit and scope of the invention.
35
When the name of a commercial supplier is given after the name of a compound or a

reagent, for instance “compound X (Aldrich)’ or “compound X/Aldrich”, this means that
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col | ect edGenerdliBExpesimentalddetails i ed i n a vacuum oven to give the title
conpound (14.4 g). LCMS (Method A): Rt 1.51 mins, M# 457. 30 Internediate
3a WD 2010/ 125082PCT/ EP2010/ 055666 70

10  Liguid Chromatography Mass Spectroscopy (LCMS) Methods

LCMS analysis has been carried out using one of the methods listed below.

Method A:
LCMS instrumentation consists of the following:
15  Column: Acquity UPLC BEH C4g 1.7um 2.1mm x 50mm. Column oven set to 40 degrees
centigrade
Solvent A: Water 0.1% Formic Acid + 10mM Ammonium Acetate
Solvent B: MeCN: Water 95:5 + 0.05% Formic Acid

Injection volume: 0.5yl
20  Injection technique: Partial loop overfill
UV detection: 220 to 330 nm
UV sampling rate: 40 points per second
MS scan range: 100 to 1000 amu
MS scanning rate: 0.2 second scan with a 0.1 second inter scan delay
25 MS scan function: Electrospray with pos neg switching
Cycle time: 2minutes and 30 seconds
Gradient :
Time Flow ml/min | %A %B
0 1 97 3
0.1 1 97 3
1.4 1 100
1.9 1 100
2 1 97 3

30 Method B:



Et hyl

2-[6-chl oro- 1- (phenyl sul fonyl) - 1Hi ndazol - 4-y1] -1, 3- oxazol e- 5- car boxyl at e
In 4 bat cwe=xpioesesaki s(tri phenyl phosphi ne) pal | adi un(0) E8TAP2@0/02568& rmol ),
ethyl 2-chloro- 1,3-oxazol e-5-carboxyl 8 e (6.65 g, 37.9 nmol, available
;{jggndAfngjge %‘U n%iﬁl{/sld%zvgggzﬁp%&céé:(g_grp%réljn)ﬂré 8% ((j:gluf*n (%Elmgd xa 68mm I.d 5)5pwer €

( phenyl shatkiny djpmétdr) au?.ﬁeddgydaesimngrraxdé) 1H i ndazole (13.28 g, 29.2 nmol) in

l\lel\?larkr:sts l‘{eﬁ enyrq gﬁ’ \ép?ﬁ?‘l %n OJ\IF%”Hl %?ﬂ%TW%a%ghgs 0.89 nmmol ), ethyl

2- chl or o-SbjvénbR azbil %-\Bv sautimoxof IFatreic(ATidi8 Agetabitri®9 mol ) and copper (1)

i odi dg ((21_h34r i n]t' 78|n%1rarlev% were added to a solution of 6-chloro-1- 10

(phenyl sul F&n%q%‘-fm% a\%‘/I stannanyl) - 1Hi ndazole (4.06 g, 8.91 mmol) in
N, Ndi met hyl f or mani de (lsTme)(mihm Fhow Raty (niil/rhia) I% % B

tet raki s(tri phenyl phosppgizae}pall adi Oy L0 23 g 24—l ), et hyl

2-chl or o- 1, 3- oxazol e- 5- ,Qr boxy! af é (0.55 g, 3. 149ﬁm)|3 a1d copper (1) iodide

(0.09 g, 0.48 nmol) wer gpgdded tPza SO utTom of [@7CHtproy 1-

(phenyl sul fonyl)-4-(tripethyl stannanyl)-1Hindazole |(1.1D g, 2.42 mmol) in

N, N- 15 di net hyl f or manj d& (4 m 3 Each batch \/\/ﬂi@hea bnd stirred at 100C

under m crowave i rradi apgr—for—3g—rr—Hhe—odres 1\,&%#3 all owed to cool

to RT and t he conbi ned f}ém pit af éd pr oduct sus;wnded n|di et hyl ether and

collected by filtration|4washing(wth further dierhyll3ether then drying in

a vacuum oven for 72 h. | -Approximately 5.2 g of tthe rlesulfant solid was

di ssol ved in dichl or omet Adne and ﬁassed t hr ough &1 ilte, el uti ng with

20f urt her di chl oronet hane. The solvent was evaporated in vacuo to give the

title conpound as a pale orange solid (4.95 g). LCMS (Method A): Rt 1.38

m ns, hgd)/ detgetiannans an @vegggezg%@qﬁyqom wavelength of 210nm to 350nm and mass

2-[ 6-chl %ggctﬂa (WRdrE ek Sk o8y 19 -lddsl Qgé’&r%%e‘ﬂerym;mé éﬁté?%éié—%bé‘n %&%0@%@ ate

WO 2010/ 125082PCT/ EP2010/ 055666 71 To a stirred solution

6- chl or 0"89aH@anadq YRErRFPEAY IHERIPN) - 1H- i ndazol e (549.8 g) in toI uene (1.43

L) wag added triethylam ne (380 nml) at 203C under an at nosphere of

Method C:
The HPLC analysis was conducted on a Phenomenex Luma C18(2) (50mm x Zmm i.d.
3um packing diameter, or validated equivalent) at 40 degrees centigrade.
Solvent A = 0.05% v/v solution of TFA in Water.
15  Solvent B = 0.05% v/v solution of TFA in Acetonitrile.
The gradient employed was:

Time (min) | Flow Rate (ml/min) | % A | % B

0 1 100 | O
8 1 5 95
8.01 1 100 | O

The UV detection wavelength was analyte dependent and mass spectra were recorded on
a mass spectrometer using positive ion electrospray.

20  Method D:
The HPLC analysis was conducted on a Phenomenex Luma C18(2) (50mm x Zmm i.d.
3um packing diameter, or validated equivalent) at 60 degrees centigrade.
Solvent A = 0.05% v/v solution of TFA in Water.
Solvent B = 0.05% v/v solution of TFA in Acetonitrile.

25  The gradient employed was:



ni trogen. Hexanethylditin (385 m) in toluene (825 m) was added, followed
by toluene 5 (275 ml) then tetrakis(triphenyl phosphi ne) palladi um (0)
(154.7 g)wothw/memeti on m xture was heated to 120C and eCrmredoassebhi s
temperature for 3 h. The nixture was aﬁTomed to cool to 203C, filtered,

t hen washed with tol uenp=f4—95- The—f "tra:n was—trapsferred to a clean
vessel through a 5pm Do Time {min) {Flaw Ratq fmiim W?‘ N ng wWith further
tol uene (550 m). The b =Wﬁﬁ?’ﬂ\__{ﬁﬁaous KF sol ution
(5.5 L), the 10 aqueoup_slurry filtered and th Ilitrate reconbi ned with
t he organi ¢ phase. The pg8&eous vwaé 5separ at ed and5t hg ¥ gani cs washed
successively with 50% a ous—KF 5—+)—fott uw%d 'ygslva er (5.5 L). The
organic layer was dilutgd with DNE’[?(Z 75 L) then cdgncentrated by vacuum
distillation to ca. 5.4yRRks. To {he& resultant s¢lOdi|jan was added copper (1)
i odide (25.5 g) foll owed—by—retH—2—¢chloro—t—3oxazele—5-carboxyl ate (279
g, 15 available from Apoll o Sci entifi c) at 203C. The solution was degassed
Vi a vacuumeanddéteticpgeivepnggesad 2 lyte Tepsraiensatd mabesydorbaspd révd)ddaadd adi um
(0) (78 was added, K the m xture dega Fsed x3) and then heated to 85-90C
for 10 h¥ A SHECTOPEICUSaPPIINGONCIRTONER-( 13. 75 L) and cool ed to 203G
then wat er (2 75 L) added in ca. 1lvol portions over ca. 15 mns until
crystalli suspensi on was aged at 20
20C3Cf o= ¥ et acuum filtration, washed
with wat ame(rﬁeqhadsﬂ’érLﬁemasg;&nee;ttesbryutamdteufm\oafrutr\zehemchus&ﬂfdrme/p@rui@amd h a
nitrogen bl eed at 45 er |ght to give the title conpound (341.1 g).

LCVB ( MetOhEeMegundgare %%3”%?%56' Wit+ 418 25Internediate 4

{2[ 6- Chl or 0- 1- (phenyi sul fony1) - 1Hi ndazol - 4-y1] - 1, 3- oxazol - 5-yl } net hanol

WO 2010/ |:hé5t88ﬁPCT£E ZaiLO/ 055666 72 aN o-s' Method A
Asol utio ! or o- 1- (phenyl sul fonyl) - 1Hi ndazol - 4-y1] - 1, 3- oxazol e-

5- capboxgdiah® Detild:1Waiterd IXBRIDGH PrdpC T8 €dMireh GurtGBDE(30&0150 mmyas cool ed to
-25Cin an 5 oven dried round bottoned flask. Diisobutylal um ni um hydride
(25 M, 37.5 mol, 1.5M solution in toluene) was added dropw se and the
reacti on Thkisohveatsaimpl@dRd Were: 3 h. A 10% aqueous sol ution of potassium
sodiumtartrate (80 m) was added and the reaction m xture stirred for 5
mn. The precipitated solid was filtered off and partitioned between et hyl
acetate (A0 n)AnanoniwatBitarb&ile M Ywatedhgudtay &y SH We nethspAmMaidath sdigtionhe
aquequs 10washed with further ethyl acetate (3x 150 m ). The conbi ned
organrfcs were dried and evaporated in vacuo to give the title conpound as a
yel | ow s@-= skdidntdled) 0.1 LR Avebhiad A): Rt 1. 09 mins, M+ 390.

14

Collection was triggered by uv, ms or a combination of the two. The UV detection was an
averaged signal from wavelength of 210nm to 350nm. Mass spectra were recorded on a
20 mass spectrometer using an alternate-scan positive and negative mode electrospray

ionization.

Method B - Low pH
Column Details: SUNFIRE C18 column (30 x 150 mm id 5 uM packing diameter)

25

The solvents employed were:

A=0.1% v/v solution of Formic Acid in Water.

30 B= 0.1% v/v solution of Formic Acid in Acetontrile.



The remaining filtrate was |argely concentrated in vacuo and the residue
partitioned 15 between ethyl acetate (500 ml) and water (500 m). The

| ayers weweo 0sps@ted and t he aqueous extracted w th furCh@EP2@bioyiceacet at e
(3x 150 nl). The conbined organics wer®washed with water (2x 150 m),

dried ov anhydrous sodium sul fate and.evaporated t ' the title
conpound GEADHFTOIPH §V 1. 55 gy & QETHRE A B thp: o U Ggeiohatasin. se0.
20 Met hochv&ragéd s@gnsbofrarh ivaavelehgtbt dfy10nm to 350nm. Mass spectra were recorded on a

2[ 6-chl oro- 1- (phenyl sul f ony1) - i ndazol -4-y1]-1,3-0xazol e-5- carboxyl ate
(115" gy s pppegigobl ol 3b; HErAE SRt PO oo iR ek sERHOREY Aaded
a sol uti doniza#tiodi i sobut yl al um ni um hydride (5.08 m, 5.64 mml) in tol uene.
The rgaction 25 m xture was stirred at OC for 2 h. Sodi um sul phate
decahydrate (2.5 g) was added, the mxture stirred at RT for 1 h, then
filteredMethotd®€ with THF (2x 5 vols) and concentrated under reduced

' ' . D). R 2. 20
P ess o ) BE Bl Se SHIRPHP a0 Bl B, Y D8R ol
4[ 5- (Brononet hyl ) - 1, 3- oxazol - 2-y1] - 6- chl or o- 1- (phenyi sul fony1) - 1H- i ndazol e
/[-Br /- t hod A _
{2[ 6- Chl glrh%-swﬁlgﬁt%&ﬁnﬂl%ytﬂdf%%?/l) -1H i ndazol - 4-y1] -1, 3- oxazol - 5-yl | net hanol
(1.626 g, 4.17 5 nmol) was dissolved in anhydrous dichl oromethane (20 m)
and carbogn . tetnabrom.de (2. 77 . 8. 34 I d The reaction nixture was
ool od t ¢ ARTMAMRENIR S GEde il TRHEL B do IR B R REsTRE) i 1
di chl oronet hane (20 m) added dropw se. After allowing to warmto RT and
stirring BL%G@iaI]&rther 3 h, the solvent was partially renoved in vacuo and
the solution'purified directly by silica gel chromatography, eluting 10w th
0-100% et hyl acetate in dichloronethane. The appropriate fractions were

conbiyged d fe dlohuds Fighdrbl By COMMEY @ntshdiiok A HRWod The UtPudddction was an
averaged signal from wavelength of 210nm to 350nm. Mass spectra were recorded on a
mass spectrometer using an alternate-scan positive and negative mode electrospray

ionization.

20 Intermediates and Examples

Intermediate 1

6-Chloro-4-iodo-1-(phenylsulfonyl)-1H-indazole

|
\
N/
cl \

=0
O;S
25 Method A

6-Chloro-4-iodo-1H-indazole (30 g, 108 mmol, available from Sinova) was dissolved in

N

N, N-dimethylformamide (300 ml) and cooled in an ice water bath under nitrogen. Sodium
hydride (56.17 g, 129 mmol) was added portionwise, maintaining the temperature below
10°C. After full addition the reaction mixture was stirred for 20 mins then benzenesulfonyl
30  chloride (16.5 ml, 129 mmol) was added dropwise over 15 mins. The reaction was left to

warm to RT overnight then poured onto ice water (2 L). The precipitated product was



LCMS (Method B): Rt 3.70 mns, M+ 454. Method B 15Tri phenyl phosphi ne

di brom de (20.60 g, 48.8 mmol) was added to a suspension of {246-

chl or o- 1-wpherwiz2saskf onyl) - 1H i ndazol - 4-y1] - 1, 3- oxazol - 5pgirinredioasske (9. 06

g, 23.2 mmol) in dichloronethane (181 AY) at O0C. The reaction m xture was
L.on 9

stirred at,0 nt i onpl et .Water (91 d saturated sodi um

b1 car bonaPledsst B UrRREh AspShurt helee 28, 300 k) Al aC et P, PREUM R

separ at edverhight sogienthe titlayempoarsd @8t @ct ed with further 20 di chl or onet hane
(45 m) [ 1 nbi_ned, . washed with water (91 m). The | ayers
were sep %%@ﬁgﬁﬁgﬁeﬁgrﬁﬁ%’ @g{nggﬂ'trat ed to dryness then redissolved in
nmet hanol (136 m ). After stirring for 30 mns the resultant white

suspegsi (BE tr\4\'adSBfi |tered and the solid dried under vacuumto give the title

conpotnd off-white solid (9.58 g). LCM5 (Method D): Rt 2.57m n, M
452/ 454. T5a Istitred seldtiet ef 6&hloro-4-iodo-1H-indazole (633.6 g) in THF (5.7L) was added

ol or oSl Lo o PR B BB et g o7 )
4[ 5- ( Br orpom@ttyunylerla Bitwgaz atm@phtie. 6F o mbitwre wdspstierey a O0RBC/ by -1 1H3imidaz ol e
63 -2, 6= 41 BRTNE LRI MR K0 ) B RER SRR e Ao B e
m xt dbe Wetsrnat temrpedatate |RT<F55€. CReh;iddaebemztwes@pimriyVehrlprideewasreid_semm thee
ai chi or ongbih BN 1550, R hbR e YRR Pl T Sy By eter e
tSﬁga[ :a% Fgorglhydgosgﬁgiwdf w'afe) (aztg%%m@dgéeigﬁam;dgu%ga%MQi gs(tsczbdnnaitaﬁgé irtAt\er_ngIR;/e

. e e . I at 0- for n. splids ™, _
(1): gGH;n, nielj%&%%ﬂ t(zﬁiﬁ fﬁﬁignlv%:wmf%tgr &iomg?_),&ug&pqﬁy?ﬁeimiﬁn 35
21y 157 18 gt (buuhc§ity & yrdien Gedy o Siggoic iy bhe ey T
H), 1.86 cboboudd=(780.8g). 11.0 Hz, 2 H), 1.16 (d, J= 6.5 Hz, 6 H). 15Sinmlarly
prepared  ShdadiRSs BRR%Y%E Al v g, Wes:

Intermediate 2

20  6-Chloro-1-(phenylsulfonyl)-4-(trimethylstannanyl)-1H-indazole
|

\/N
cl N o
048?/
6-Chloro-4-iodo-1-(phenylsulfonyl)-1H-indazole (30 g, 1.7 mmol),

tetrakis(triphenylphosphine)palladium(0) (8.1 g, 7.01 mmol), xylene (200 ml), triethylamine
(19.98 ml, 143 mmol) and hexamethylditin (21.8 ml, 105 mmol) were heated at 150°C for

25 2 h. The reaction mixture was filtered hot through Celite, washing with further xylene and
the solvent was evaporated in vacuo. The residue was triturated with cyclohexane and
the precipitate collected by filtration and dried in a vacuum oven to give the title compound
(14.4 g).

LCMS (Method A): Rt 1.51 mins, MH* 457.
30

Intermediate 3a



I nt er medi at e Nunber Nanme Structure Amne LOMS Rt min LCMS M+ 6b
6-chloro-4-(5- f[4-(1- nethylethyly 1- piperazinyl]nme thyll-1, 3-

oxazol - 2-wopet/126@Renyl sul fony 1)-1Hindazole Ycz.) O PCYIEP2012/053656 ..-- Z-
\W 01" .z (7) 1-(1- methylethyl)pi pef@zine 0.77 500
Ethyl 2-[6-chloro-1-(phenylsulfonyl)-1H-indazol-4-yl]-1,3-oxazole-5-carboxylate
(0] S~
e
Na O
\/N
c N
O=S=O

In 4 batches, tetrakis(triphenylphosphine)palladium(0) (3.37 g, 2.92 mmol), ethyl 2-chloro-
1,3-oxazole-5-carboxylate (6.65 g, 37.9 mmol, available from Apollo Scientific) and
5 copper(l) iodide (1.11 g, 5.83 mmol) were added to a solution of 6-chloro-1-
(phenylsulfonyl)-4-(trimethylstannanyl)-1H-indazole (13.28 g, 29.2 mmol) in NN-
dimethylformamide (52 ml). In 3 of the batches, tetrakis(triphenylphosphine)palladium(Q)
(1.03 g, 0.89 mmol), ethyl 2-chloro-1,3-oxazole-5-carboxylate (2.03 g, 11.59 mmol) and
copper(l) iodide (0.34 g, 1.78 mmol) were added to a solution of 6-chloro-1-
10  (phenylsulfonyl)-4-(trimethylstannanyl)-1H-indazole (4.06 g, 8.91 mmol) in N,N-
dimethylformamide (16 ml). In the fourth batch, tetrakis(triphenylphosphine)palladium(Q)
(0.28 g, 0.24 mmol), ethyl 2-chloro-1,3-oxazole-5-carboxylate (0.55 g, 3.14 mmol) and
copper(l) iodide (0.09 g, 0.48 mmol) were added to a solution of 6-chloro-1-
(phenylsulfonyl)-4-(trimethylstannanyl)-1H-indazole (1.10 g, 2.42 mmol) in N,N-
15  dimethylformamide (4 ml). Each batch washeated and stirred at 100°C under microwave
irradiation for 30 min. The mixtures were allowed to cool to RT and the combined
precipitated product suspended in diethyl ether and collected by filtration, washing with
further diethyl ether then drying in a vacuum oven for 72 h. Approximately 5.2 g of the
resultant solid was dissolved in dichloromethane and passed through Celite, eluting with

20  further dichloromethane. The solvent was evaporated in vacuo to give the title compound

as a pale orange solid (4.95 g).

LCMS (Method A): Rt 1.38 mins, MH* 432,

Intermediate 3b
25  Methyl 2-[6-chloro-1-(phenylsulfonyl)-1H-indazol-4-yl]-1,3-oxazole-5-carboxylate



I nternediate 7

202- (Met hyl oxy) -5-(4, 4,5,5-tetranet hyl-1, 3, 2-di oxaborol an-2-y1)-3-pyridi nam
ine WO 20Q0W258@32PCT/ EP2010/ 055666 75 To PCT/EP2010/055666

5- br ono- 2- (et hyl oxy) - 3-pyri di nanine (18.93 g, 93 mml, available from
Asynthem I ntegnational) in a 1L round-bottom fl ask was added

ni t rogen- pur ge¥l_g, 4- di oxane (500 ni) followed by

4,4, 4" ., 4,5 5',5" -octanet hyl-2,2'-bi-1, 3, 2-di oxaborol ane (47.4 g, 186

mmol), 5 sium acetate (27.5 g, 280 mml) and dichloro{l, 1 -
bi s(di phenyl phosphi no) f errocene] pal I adium (11) di chl oronet hane adduct (7.61
g, 9.32 e mxture was then stirred at 80C under nitrogen for 2 h.

The reacti 1 Nt"‘ure was allowed to cool then partitioned between et hyl

acetate &hd wat ex.oand filtered through a Celite pad. The aqueous |ayer was

extracted furtffef with ethyl acetate (2X) and the 10 conbined organics

washed wi th wat @bri ne and dried over nagnesi um sul phate overni ght. The

m xture was filt d and the filtrate concentrated in vacuo to give a dark

brown sol.id. The residue was purified by silica gel chronato%égghy, el uting
t

in 0-50%'é Hyﬁtifé%jeﬁa%wi%h@'efr"efr?e‘i-i%?ﬁé.-elphﬁ@/'%lﬁ@?%pﬂ)115’(@0‘@4% 8 et

conbi ned tqpshe VPP RWRE ddedryiB@sRmAed (30eml)esi 8°d Uhbiel &4 @tm¥dphBre of
cycl ohexane. The resultant soli s filtered off 15and dried in vacuo to

i d
gi ve t he Nitfages. diprsBeyidiin @%i@ﬁg\?ﬁ?'%ﬁ@%@ﬁﬁdn'é wes agyled) olevgdvey ileeng R

0. 91 Bi ng27Vim)liter Birals(itiBheBAINBEShise) palladium (0) (154.7 g). The reaction mixture
N 2- ( Met Eyl oxy)% -5-(4,4,5, g-tet rarrg?t hy)lICi 1,3 2-(d|)(()xabo?2)l an- 2-

1) - 3-
20pyri di H{ESy1E8 askiee 20’ R4 stided gt this temRerature for 3 h. The mixture W%s)allowed to

Toasol ut icgpiab2065%3, Mty ytheR wadhdd witd tdl®ineaa@®ishy 1 The Jitdtsl Wax bR 8Nt2- Y1) -
3- pyridinamne (O ). in pyridine (5 m) was added

5 g, 1.999 mmol ). yridine (5 :
met hanes @ PAFhYESsehfvpidea QoM Bomick hurier wntse) filleharinsig Wtk fusther delveneed at

20 C for (34h Ini).t e bden Sdsv@idh Washed2with &3D0Y @ubbusy RFUSplutidie (3.630)duR was
partitioned between_ saturated sodi um bi carbonate solution (10 m) and

di chl'Br orStRiFes!erp0filargd aag Hig Birale rsombiaed YHBISIE Organic RiRgS e FdkaCYsy
silica QWasCﬁﬁéP&é@%rnGPth%orQéMéé RAsMéd Bugedsiasly &th 8b%dadileons aretdigns, and
met hanol fct)ll(z)w%ldvt?y twgteert ('5t5I ?_).COT”rPeogpg%n%S|a3erb\r/vg\émdi|ﬁ%d' \(/jvitr(l Obl\z/llgg)(’z.m L) then
concentrated by vacuum distillation to ca. 5.4vols. To the resultant solution was added
copper (1) iodide (25.5 g) followed by methyl 2-chloro-1,3-oxazole-5-carboxylate (279 g,
15  available from Apollo Scientific) at 20+3°C. The solution was degassed via vacuum and
nitrogen purges (x3). Tetrakis(triphenylphosphine) palladium (0) (78 g) was added, the
mixture degassed (x3) and then heated to 85-90°C for 10 h. The mixture was diluted with
DMSO (13.75 L) and cooled to 20+3°C, then water (2.75 L) added in ca. 1vol portions
over ca. 15 mins until crystallisation was initiated. The resultant suspension was aged at
20  20°C%3°C for 1.5 h.. The solids were collected by vacuum filtration, washed with water
(2x 2.75 L), sucked dry and then further dried in vacuo with a nitrogen bleed at 45°C+5°C
overnight to give the title compound (341.1 g).

LCMS (Method C): Rt 6.08 mins, MH" 418

25 Intermediate 4

{2-[6-Chloro-1-(phenylsulfonyl)-1H-indazol-4-yl]-1,3-0xazol-5-yl}methanol



LCVMS (Method A): Rt 0.98mns, M-1+ 329. 30 Internediate 9 WO
2010/ 125082PCT/ EP2010/ 055666 76

2, 4-Di f| vwoaei/22ese et hyl oxy) -5-(4,4,5,5-te
1)-3- pyridinyl] benzenesul fonam de F ‘(3%) I
stirred solutlon

2- (met hyl oxy)- 84 4,5, 5-tetranmet hyl-1, 3, 2-di oxaborol an-2-y1)-3- 5

pyri di nam n . 8 g, 12.00 nmol) in pyridine (12 m),

2, 4-di fluorobenzenesul fonyl chloride (1.774 nl, 13.19 mvl) was added and
the reactio xfure stirred at RT for 2 h. 2 N hydrogen chloride (aq) (20
m) and dic onet hane (20 ml) were added and the |ayers separated. The
aqueous l@yer wa¥ shed with additional dichloronethane (2x 15 m) and the
organic Iayerso@oﬁ?@?ned, dried (hydrophobic frit) and evaporated in vacuo
to give 10 a broiI. There was still sonme pyridine in the reaction

ranet hyl- 1, CTABR@0ABSEO| an- 2-y
I

t
H SNB, 11i0 0l (:)N To a

m xture so 2M hydrogen chloride (aq) and di chl oronethane (15 m ) were added
to extract one nore tinme. The solvent was renoved in vacuo to give the
title CO@WA""S an orange solid (4.3g). LOM5 (Method A): Rt 1.20 min, Mt
427 [ NB SO observe Rt 0.73 mn, M+ 345 consistent with boronic aci d
(hydr ol ydi s sotusi@nct Oﬁue%ﬂm HRiEckipreehiphenylsaifanybdHriedazel-4-yilel, 3-oxazole-5-

N-[5-[4- (cértiowlgia @501 é; b1. @'rﬁﬁ%hﬂ-d?chf@?&rﬁﬁlﬂ%hé‘ﬁ(% Hﬁ’)tm{é goéeg &Xé’é'r’@' inZany 1) - 1-

(phenyi sul T ony H i hdazol X
di fl u}ér O@ggqgﬁ@@@qr@r@ﬁomd flas D||sobuty|a|um|n|um hydrlde (25 ml, 3 5 mmoI 1.5M

solution in toluene) was added dropwise and the reaction stirred at -20°C for 3 h. A 10%

aqueous solution of potassium sodium tartrate (80 ml) was added and the reaction

mixture stirred for 5 min. The precipitated solid was filtered off and partitioned between

ethyl acetate (500 ml) and water (500 ml). The layers were separated and the aqueous
10  washed with further ethyl acetate (3x 150 ml). The combined organics were dried and

evaporated in vacuo to give the title compound as a yellow solid (1.1 g).

LCMS (Method A): Rt 1.09 mins, MH" 390.

The remaining filtrate was largely concentrated in vacuo and the residue partitioned
15  between ethyl acetate (500 ml) and water (500 ml). The layers were separated and the
aqueous extracted with further ethyl acetate (3x 150 ml). The combined organics were
washed with water (2x 150 ml), dried over anhydrous sodium sulfate and evaporated to
give the title compound as a yellow solid (1.9 g).
LCMS (Method A): Rt 1.09 mins, MH" 390.
20
Method B
To a solution of ethyl 2-[6-chloro-1-(phenylsulfonyl)-1H-indazol-4-yl]-1,3-oxazole-5-
carboxylate (1.15 g) in THF (17.25 ml), stirred under nitrogen in an ice bath was added a
solution of diisobutylaluminium hydride (5.08 ml, 5.64 mmol) in toluene. The reaction
25  mixture was stirred at 0°C for 2 h. Sodium sulphate decahydrate (2.5 g) was added, the
mixture stirred at RT for 1 h, then filtered, washed with THF (2x 5 vols) and concentrated
under reduced pressure to give the title compound (0.98 g).
LCMS (Method D): Rt 2.20 mins, MH" 390.

30 Intermediate 5



20 To a sol ution of

6-chl oro-4-(5-{[ (2R, 6S) -2, 6-di net hy1- 4- nor phol i nyl ] nethyl | -1, 3- oxazol - 2-

y1) 1- ( phwoybeui2besny| ) - 1H i ndazol e (0.2 g, 0.411 nmol) ®&OW/EP2010/055666
4-di f | uor o- N42- (et hoxy) - 5- 73

(4 4,9, 5 (Bama %{ﬁl ’?”3-oxfz :))/g %I?In 1%’({P§|er%§d|¥od§/e)n¥H-‘ chaQtz)?nesm fonam d

e (0. 228

chloro[ 2' - (d hyl am no) 2-

25bi phenyl yl Tpal | adi um 1( 1R, 4S) - bi cycl o[ 2. 2. 1] hept - 2- y1R1S, 4R) - bi cycl of 2. 2.
1 ] hept-2- ] phosphane (11.5 ng, 0.021 mmol ), potassi um phosphate tribasic
(0.262 g, |) and water (0.2 nml). The reaction m xture was heated to
120C with i’hg for 3 h under WO 2010/ 125082PCT/ EP2010/ 055666 77

m crowavé i rradiasi on, then filtered through a silica SPE, eulting with

met hanol . The ¥dlvent was renoved and the residue partitioned between

di chl or onet hane@ m) and water (5 m). The | ayers were separated and the
aqueous extract with further dichloromethane (2x 2.5 nm). The conbi ned
organics;mﬁﬁ&jgoncentrated under a stream 5of nitrogen and the residue

di ssol ve O and a few drops of dichloronethane (3 m) and purified by

VDAP ( met{BrdtChjora-f-(shany|setienybrid?-imiazoldpl- bproxarad 5t vimathanes” (W26 ev dpbir at ed
in vaguo rgrﬁolgtv%\% agg‘ol&édt In® o AYBRANNGicRBrdindtRdrfe. PIOWD SR drtio- 1ER0Biniae- VB

(Met hod A 751. 10Interrre
2, 4- Di f| W é-mNB3mpmlY @drie(dl hieg FRECEOM yiXtLrE wa@@o@@d iy 1I0f Greanklya polutian efkazol -

2-y1) - 1- triphenylphosphine (2.188 g, 8.34 mmol) in |chIoromethane 0 m ed dropwise
(phenyi suIF% on¥55] H-nl ndazol - g, 6-yl1] - 2- pmet yl o ty F? 2 r? ?1%enzenesu] f onam
i de NN 0 After powing dpuwvargh t@fRT and stirring for a further 3 the solvent was partially

6- chl or 044 bnsd [n4VaQ:g10 R rflb(é @f)lmfér) parlf%'cmﬁrre@té) %Jl@&%@%%Qﬁﬂ%g%ﬂ?%lu@ngy1) 1-

15(pheny| sul fonyl)-1H 1 ndazo ? %
4- dPf | wéthdd- A(e(qlﬁ Restgle-ig dichloromethane. The approprlate fractions were combined

s, s 1)-3-pyridinyl]b | f onari d
é (0 ZZZTésﬁéﬁﬂ?MﬂM%) c%n@ ngﬁﬁgﬁgﬁﬁﬁgéﬁ%¥))maspg;hehny ] benzenesul f onani

chl or o 2'LOwE Maéthyd Bonm@)?(izmms MH* 454,
bi phenyl yl ] pal | adi um 1( 1R, 4S) - bi cycl o[ 2. 2. 1] hept - 2- y1R1S, 4R) - bi cyclo[2.2. 1
] hept - 2-

Method B

15  Triphenylphosphine dibromide (20.60 g, 48.8 mmol) was added to a suspension of {2-[6-
chloro-1-(phenylsulfonyl)-1H-indazol-4-yl]-1,3-oxazol-5-yl}methanol (9.06 g, 23.2 mmol) in
dichloromethane (181 ml) at 0°C. The reaction mixture was stirred at 0°C until
completion. Water (91 ml) and saturated sodium bicarbonate solution (91 ml) were added
and the mixture stirred, then separated. The aqueous layer was extracted with further

20  dichloromethane (45 ml) and the organics combined and washed with water (91 ml). The
layers were separated and the organic concentrated to dryness then redissolved in
methanol (136 ml). After stirring for 30 mins the resultant white suspension was filtered
and the solid dried under vacuum to give the title compound as an off-white solid (9.58 g).
LCMS (Method D): Rt 2.57min, MH+ 452/454.

25
Intermediate 6a
6-Chloro-4-(5-{[(2R,6S)-2,6-dimethyl-4-morpholinyllmethyl}-1,3-oxazol-2-yl)-1-
(phenylsulfonyl)-1H-indazole



yl ] phosphane (11.2 g, 0.020 mmol ), potassi um phosphate tribasic (0.255 g,
1.20 mml) 20 and water (0.2 nl). The reaction mxture was heated to 120C
with stirwongifrsesd h under nicrowave irradiation then PririEre@dosssough a
silica SPE, eluting with nethanol. The’%ol vent was renoved in vacuo and the
residue partitioned between dichloronethane (5 nl) and water (5 ml). The

| ayers were se azrat ed and the aqueous extracted with further

di chl or onet hz \(}S& 2 m). The conbi ned organi cs were concentrated under a

st ream of mitrogen and the residue purified using silica gel
chromat ography, eluting with 0-25% net hanol in dichloronmethane. The
appropri at tions were evaporated in vacuo to give the title conpound

as a bro ind (0.081 g). LCVS (Method A): Rt 0.85 mins, M# 764. WO

2010/ 125082PCHEEP2010/ 055666 78 Et hyl 246-0

-[ (1, 1- di net hyl yl) (di methyl)silyl]-1Hindol-4-yl}-1-(phenyl sul fonyl)-
1H i ndazol - 4-y 1) , 3- oxazol e- 5- car boxyl ate I- N 0O To a soluti on of et hyl
2[ 6-chl oro-1- (phenyl sul fonyl) - 1H i ndazol - J 3- oxazol e- 5-

car boxy| &tlé-(Bronpraethy)-4.3-qwgaph2- V'hG‘Ph@fQjﬂd&%ﬁw spifenyht YH-idazalat - 5@@ 59m )
vets added) dtmlf ks BRIeRA B ok 2 (B0 bl 1 0 il abrcingbRo A ©

acid (1. 243 avai l able from Co

chl or o[ 2 (0847 1l Wﬁammﬁajadge% JherrprgtionyaixiueiwassiTRI AR biaryd hdhen thel] hept
- 2- ylgls,sﬁﬁlantbr'eﬁ%‘%b@hgd@r aualh%ﬁ’ﬁ o?nﬁ/rbl;@rho?’ﬁ’@?&%ltétq }%ﬁgw Qollcpwégﬂlsméa irnd

pot assi um phosphate tribasic (2. ._The reaction

m xture mlqﬁ@ae@an@ & 18dad w.asfpohwmﬂ M@tegdlzvérﬁ nﬂ)en‘ﬁ%@yerﬁ ww@paﬁ@éﬁq he
r esi due CPHo%&eﬁlt)bﬁoV\ﬁw%%rgérﬂB'e%&%fehafﬁ%(;@&t D\xe%ﬁé’ N IBpbY Bk )a

Saturate ium chl'oride solution (100 mM) was added an € organi c phase
separ at ed’a@rw’”@l\f"lséhp ®v&} 9anhydr ous SOdI um sul phate. The crude product was

purified onat ogr ap eluting with a gradi ent of

cycl ohexé’%ihﬁetg?%gﬁ %@%Gawg's %H ‘g}ési red 15fractions were concentrated to
gi ve1phe "HINMR (W@wl@@fo&nlﬁ)lst(ﬁprﬁ% 08 (4,0 346 1), 1 Mhs.cb (&Y, LCMVB, eant ai ned
some unreacted startln% materia LCVS ( Met hod # Rt 1.71 mns M-1+ 627
(and Rt 11238 Mhi #04 vP:0p m4§i*)c6|9§|(%t~(em1 Si4.H Kk RpR (. J=1.5,7.6 Hz, TH), 7.51

246-{1-[ ((tlJJrﬂs nnzt by et. hwté @dq)n@tahxﬁsz myélmlmmgglz 4y, 2L 1phenyHsul fonyl

) - 1Hi ndazo] - %) car boxyl at e I nternedi ate 13
{246-{1-[(% (Pdulﬁé r%vﬂétOH*ny )2('75% ﬂré@ﬁ?xhﬁsﬁ%)iz} 1*#%. ndol- 4-y1}-1- (phenyl sul f on
y1l)-1 Hi ndazol -4-y1]-1 , 3-oxazol -5-yl}nethanol (OH NN O

15  Similarly prepared using the appropriate amine was:

Intermediate | Name LC/MS | LC/MS
Number Structure Amine Rimin | MH"
6b 6-chloro-4-(5- /T 1-(1- 0.77 500

N
{[4-(1- ~ L/N§< methylethyl)pi

Nx
methylethyl)- perazine
1- \/N
cl N
043?‘O

piperazinyllme
thyl}-1,3-

oxazol-2-yl)-1-
(phenylsulfony
[)-1H-indazole

Intermediate 7
20  2-(Methyloxy)-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-3-pyridinamine



WO 2010/ 125082PCT/ EP2010/ 055666 79 To a sol uti onof et hyl

246-{1-[ (1, 1-di met hyl et hyl ) (di met hypsi |l y1] - 1Hi ndol-4-y11-1-

(phenyl suWbanylipsaet i ndazol -4-y1] -1, 3- %azol e- 5- car boxylparapeaniaions ngani np
urity

consi stentw t het hyl 2[ 6-chl oro- 1- (phenyl sul fonyl) - 1Hi ndazol - 4-y1] -1, 3- oxazo
| e-5- carboxylate)¥Y0.84 g) in dichloronethane (10 m) at -20C was added

di i sobutyl al um niu 5 hydride (2.68 m, 2.68 nmol, 1Min hexanes). The
reaction N B tirred at -20C for 2 h then 10% anmmoni um chl ori de

sol ution (10|n1 added. The m xture was stirred for 5 mn then extracted

wi t h dichl 8roftet hane (10 m), the |ayers separ ated (hydrophobic frit) and

the orgariCs. BFUnHJ—%f(@teﬁ%o%gée-@grti i quﬁE”( s ‘rE;é 3%%%ol %Iv'a’ﬁdbrlagfr%t&sﬁﬁncgl'éﬁp' ent

of cycl ohexane an fractions were co ntrated
to give titernaliona) inGcbnfpunddotigmdlapiaives pdéduitrogen-purged 36-gipxansh(5eh M)y LCVE

SDb: o crlatelTilh atdl ac08% £idtRindthind. 21 bi-1.3 21diogaboralane (47.4 g, 186 mmol)
LCVB b Metetassiop RtaQetSE m n@/.9vH+ 885 (2% Rt mimd)l ni msg MHdidgmo{1,1-
conS! 5t e it e REARBRENY P Uk AR 162017 13) vl

, 3- oxazol
6- Chl or o-namel- Ti¢ aRteR)was, Bedistieechgti8Crimdphoitroasn fomdtHhyihgréactionxzixigte- 2- y 1)

-1- | pheWajsSaHFW%Wol):oc?rlfhén%%n‘éd Pefween éthﬁ\aeetafée—and dMer and fiteréd thr%ghcI N

,S5S=0 To a so
445.- ( br oro@elitepayl- 178 axweoos l@ey Waseextatied durthgrphtmgthgluadetatg (X1 BRd the

20' “quo'c‘ém%?nig BRyanits SwdsHOEP Whth ! Raflh CBlAS Rt BAOE dvaP MikgneShidd "fbnlf &l f

room
overnlght The mixture was filtered and the filtrate concentrated in vacuo to give a dark

brown solid. The residue was purified by silica gel chromatography, eluting in 0-50% ethyl

acetate/dichloromethane. The appropriate fractions were combined and evaporated to

dryness and the residue triturated with cyclohexane. The resultant solid was filtered off
15 and dried in vacuo to give the title compound as a light pink solid (11.1g).

LCMS (Method A) Rt 0.91 mins, MH" 251.

Intermediate 8
N-[2-(Methyloxy)-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-3-

20  pyridinyllmethanesulfonamide

0O
o H T
O\\\\?/N | AN B\ﬁ\

&

0" °N

To a solution of 2-(methyloxy)-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-3-

pyridinamine (0.5 g, 1.999 mmol) in pyridine (5 ml) was added methanesulphonyl chloride

(0.309 ml, 4.00 mmol) and the mixture stirred at 20 °C for 18 hr then the solvent was
25 removed in vacuo. The residue was partitioned between saturated sodium bicarbonate

solution (10 ml) and dichloromethane (20 ml), separated by hydrophobic frit and purified

by silica gel chromatography, eluting with a gradient of dichloromethane and methanol to

give the title compound as a brown solid (0.469).

LCMS (Method A): Rt 0.98mins, MH" 329.

30
Intermediate 9



was added neat 2, 6-di net hyl norpholine (191ng, 1.657 mmol, available from
Aldrich as a mxture of isoners). The reaction mxture was stirred at 20 C
for 20 hrwoVoloaRsises were renoved usi n? a rotary evapor 2ComEPeéensiche crude
material was pre-absorbed onto Fluorosf®TM and purified by col um

gr aci ont BN R nbi Rt B TR S o AR RDGL are

fract i onpyvidiryllbenkenesdlfanaméleaporated in vacuo to give the title conpound
as a yeIIow oil (226 mg). 1H N MR confirnmed the structure as the trans

i somer. 1H N F(%oosz cg formd) 6 (ppm 8.92 (d, J = 1.0 Hz, 1 H),
832(dd J H1.5 Hz , 8.04 - 8.00 (m 2 H, 7.97 W

2010/ 125082%CT/ ER2D 0 (d, J= 1.5 Hz, 1 H, 7.62 (tt, J=1.5 7.5
Hz, 1 H, 7.54 -°.4 2 H, 7.13 (s, 1 H, 4.08 - 3.99 (m J = 3.5,

6.0, 6.5 6.5 6.50HzN2 H), 3.66 (d, J = 14.5 Hz, 1 H), 3.61 (d, J = 14.5

Hz, 1 5 d 2 ) 1 )5 5 k7o 2 H),
Y '(;') Tj)2§ &.rxefa soIt]ﬂbnSOPZ @;r@eet@/rlrégﬁ? gt?(cet,'d)1555 Letaindtid-1, 3 Z dRaBbordBn2-yis- 2 H)

1,1- rretplel@@myllezK?’(qZ' Q:mf’fm*)omlpy(ﬂﬁiﬁl@r(ﬂ?s’ﬂﬂbf%WEWOWPmdeL ghipride 3- oxa
zol - 5- yl }'7?& il )3, 49 PﬁrHSI B NRERE %ﬁ%hé‘tr@ac\tloﬁ m4xture @r%d at4RT forI 2 h. 2 N

101, 1-Di rret hyl et h - pl perazi necar boxyl ate (185

di ssol vechlydrr@ggmh Id@m)e(aa mi} ped Hichloremethgie fL@SmHLWGFQ ‘s e ersadded
dropw se.q %}%té@ %gfag] ueBs Rhbf Ll v&a%'h gth ééb‘?ﬁbn%PpﬁﬁlBFc{ﬁét%é gz /P 1O

af ford a | ow so s was di sso and t he
or gani ¢ @Iﬁéé*@e Aganicdayess cerbingdriried rﬂbmﬁwfmb@drlt)rand@cya@orat@dam vaeup tpmevet itle

conpgynd aq%o@n %! Jrr% %Qﬂgﬁ.lﬁéﬁn@bv.o}{%m @éf& B0 FhireRo 2M AfarBhéh EMeRe

i oni sati on, ser

N4544- ( 54@(]!)(@:1 @@)Iorzmifanﬁéﬂ%w}werquﬁdlt@ ﬁyquqﬁ@ﬂﬁwqre fime- dhaselvert-was) - 1H- |
ndazol 6- ydhoged MRLBYS ohe the RYE COMBYINNS! dPOSRYE Earadisge N7- <ss
LCMS (Method A): Rt 1.20 min, MH" 427 [NB. also observe Rt 0.73 min, MH" 345

consistent with boronic acid (hydrolysis product due to HPLC eluent)].

15
Intermediate 10
N-[5-[4-(5-{[(2R,6S)-2,6-Dimethyl-4-morpholinyl]methyl}-1,3-oxazol-2-yl)-1-
(phenylsulfonyl)-1H-indazol-6-yl]-2-(methyloxy)-3-pyridinyl]-2,4-
difluorobenzenesulfonamide

20

To a solution of 6-chloro-4-(5-{[(2R,6S)-2,6-dimethyl-4-morpholinylimethyl}-1,3-oxazol-2-
yl)-1-(phenylsulfonyl)-1H-indazole (0.2 g, 0.411 mmol) and 2,4-difluoro-N-[2-(methoxy)-5-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-3-pyridinyllbenzenesulfonamide  (0.228mg,
0.534 mmol) in 1,4-dioxane (2 ml) was added chloro[2’-(dimethylamino)-2-
25  biphenylyllpalladium-1(1R,4 S)-bicyclo[2.2.1]hept-2-yl[(1S,4R)-bicyclo[2.2.1]hept-2-
yllphosphane (11.5 mg, 0.021 mmol), potassium phosphate tribasic (0.262 g, 1.23 mmol)

and water (0.2 ml). The reaction mixture was heated to 120°C with stirring for 3 h under



OINO"--0S I"NHN. NH2I" O Method A To a solution of

6-chl oro-4-(5-{[ (2R, 6S) -2, 6-di net hy1- 4- nor phol i nyl ] nethyl | -1, 3- oxazol - 2-
yl) - 1- ( phwoybsul2s@ayl ) - 1H i ndazol e (0. 20 g, 0.411 mmol ) PpammEP2010/055666
N42- (et hoxy) - 5- (4, 4, 5, 5-

Lot amet il heds SEARED @L%r%ﬁ%%%rfégg e A (fhet o 9

added solvent was removed and the residue partitioned between dichloromethane (5 ml) and

hi 2'-(d 2- bi ph | | ml( 1R 4S 1ht
vt T Y b Phiefs, POtk Bnwalst Pt Sty Tifl Grfer ! "eP
pot assi urntighloosrpbiitiee (2X bésnl@: Be 26@biped brg’b&hldﬂmer)a cancentatest ur{der 2 sifspm The
react Bon oqng rhgér??\’\@%gl reS|due dlsscqve(} fnrﬂl\ﬁgoae;[nd é‘rBS'ser (flr?:h(fcr)r(c))\r%vae}/hane (é qf ation

f or
chl or o[ 2 an( dpurifiet yibya i DR - (Brelthquh anyih y3 ]irpjad:tloaeh uﬂfhé(éldﬁ,rdtﬁ)atd)rfr@ytlﬂrm[ Retd 1] hep

t-2- lelS 4R cI o h has an 021 nol ) and
pot assi um’ %‘F.Orétﬁﬁat ea(furoltB%IFgﬂI'?M fgoc?e 8%)&1\'(5' ﬁoh%rE? 9 on heated to
120C unde&iCMS (VMethad &):iRtr0s@l mtnisoMH 351.1 h. Addi ti onal pot assi um phospat e
tribasic (80 ng) was added and the reaction heated under the sane

conditions for a further 1h. The reaction mxture 10 was filtered through
a si NDca IiteEmedidteei it ed Wit h net hanol . The sol vent was renoved in vacuo and

the residu rtit n.dichl Qr.onet han ml) .
The | ayerer R eI R SRR RSB i P2

di chl or ortplhé’rwhalltcﬂwl)mHrir)dazﬁhé-ydeﬁmhetbylomyyamwdiniydz]lbenze]msalfbnamaih under a
stream of nitrogen and t resi due di ssolved in MeOH DVSO (3nl, 1:1, v/v)
and purified by NMDAP @ in 3 injections. 15 The appropriate
fractiong were conbhn d oncentrated to give a white solid which was
di ssol ved OH: 0 (1m, 21:1, v/v) and further purified by MDAP (net hod
B). The ap /Pate tlons were basified to pH 6 with saturated sodi um
bi car bonate sal d'extracted with et hyl acetate (2x 25 mil). The
conbi ned organi gs_were ﬂsF(? ed and evaporated in vacuo to give a white solid
whi ch was further' dri ed jpnder ni trogen at

To a solution of 6-chloro-4-(5-{[4-(1-methylethyl)-1-piperazinyllmethyl}-1,3-oxazol-2-yl)-1-
15  (phenylsulfonyl)-1H-indazole (0.2 g, 0.40 mmol) and 2,4-difluoro-N-[2-(methoxy)-5-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-3-pyridinyllbenzenesulfonamide  (0.222 g,
0.52 mmol) in 1,4-dioxane (2 ml) was added chloro[2’-(dimethylamino)-2-
biphenylyllpalladium-1(1R,4S)-bicyclo[2.2.1]hept-2-yl[(1S,4R)-bicyclo[2.2.1]hept-2-
yllphosphane (11.2 g, 0.020 mmol), potassium phosphate tribasic (0.255 g, 1.20 mmol)
20  and water (0.2 ml). The reaction mixture was heated to 120°C with stirring for 3 h under
microwave irradiation then filtered through a silica SPE, eluting with methanol. The
solvent was removed in vacuo and the residue partitioned between dichloromethane (5
ml) and water (5 ml). The layers were separated and the aqueous extracted with further
dichloromethane (2x 2 ml). The combined organics were concentrated under a stream of
25 nitrogen and the residue purified using silica gel chromatography, eluting with 0-25%
methanol in dichloromethane. The appropriate fractions were evaporated in vacuo to give
the title compound as a brown solid (0.081 g).
LCMS (Method A): Rt 0.85 mins, MH" 764.

30 Intermediate 12



2040C for 3 h to give the title conpound as a white solid (26 ng). LCMS
(Method A): Rt 0.53 mins, M#+ 513. Method B

N 2- ( Met wbarw)yr2508¢4, 4, 5, 5-t et r anet hy1 1,3 , 2-d i oxabor ecamp2e19¥5686
25pyri di nyl ] rret hanesul f onani de (101 g, 7308 mol ),

6-chl oro - 2. 6-di

mor phol | Ayt -@%—ﬁ-@%:aﬁfxnaey?x'?%&!)@mfmvpﬁe eSS - LRNeRNEPEY s o
g, 154 m11H)1dazmi -459ijH1 Brokazode-baadiaxy(38. 8 g, 462 rrm)l) wer e suspended in

1, 4-di oxane (1840 m) @nd water (460 m) under nitrogen and heated to 80C.

ChI oro[ 2' - (di net hyl am §2-

bi phenyl yl ] pal | adi u R 4S) - bi cycl o[ 2. 2. 1] hept - 2-y1R1S, 4R) - bi cycl o[ 2. 2. 1
] hept - 2- 30yl ] phosphap® (8.63 g, 15.40 nmol) was added and the m xture
stirred overnight at 80C. The reaction m xture was cooled to 45C, sodium
hydr oxi de 2M ag Ot 1540 nmol ) added and the reaction heated to 45 C

|\<I = (77, N
for 4 hOU%,Si ‘E 1 > Nwas cooled to RT and diluted with water (610 ni).
Di chl or onet\hdne _ added, and the mxture was 35 filtered tw ce

through Celite (wW&shed With 200 nL 1, 4-di oxane/ DCM 2: 1 each time). The
phases were separated, a gueous washed with 1, 4-di oxane/ DCM 2:1 (500
m.). The aqueous phase eutralised with hy drochl oric acid to pH -7 and

extracted with 2010/ 125082PCT/ P2010/05 2 DCM 2:1 (1
L), then'P £ df %%e%?lﬁéﬁ@@@ HB e”ﬁ"ﬁ%'foé‘ﬁ’géﬁ"fs'eg Wg“éﬁ Hé’i‘izc\/ﬁ 1 (
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chromat o | ca " tl (0] ene 1 mmoni a
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1 en enove n ritlre COl umm romat ogr a
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col um), adhydrong w’;dilhmT@thaae/ Et hlatmoldremrbpwoau&o VQ& Zpurifiedi Wg tshieat igel e

o on el e ocodanib HiRggMbeS staoterd db cyciaiene At soegt ol tgesied

chr orrat ogiragiidng weke 5ok©3n$|‘a’[ddcta gbelthiegnile carhpdundgsvd WihiteTsdlid €064 &Y amidh ymmoni a
80:20:2 t ve the title conpound as a fwhlte solid (21 g). The m xed
fracti oné%ﬁ?qtﬂ'aeqls%iaHm?@n%grséarﬁ'aﬂr@ia%é'a and evaporated to yield 19 g

whi ch was ol gnétried A):MRt2001 milnspMHT 6L T eareY Rit hamelin, MATD4B2ecoBBis 0t Ritlf ethyl

addi tional ANt of 4 ethylethyl)(dimethyDsilyl-1 H-indol-4-yl}-1-(phenylsulfonyl)-1H-indazol-4-

yl]-1,3-oxazole-5-carboxylate).

20
Intermediate 13
{2-[6-{1-[(1,1-Dimethylethyl)(dimethyl)silyl]-1H-indol-4-yl}-1-(phenylsulfonyl)-1 H-
indazol-4-yl]-1,3-oxazol-5-yl}methanol




25 0.88 NH3 to help solubility) then purified by colum chromatography (1.5
kg silica colum), eluting with Tol uene/ Et hanol / Ammoni a 80: 20: 2 to give the
titl e compounty/iasosan of f-white solid (6.1 g). Al pure PparmEres 0xeIc6s

conbi ned (68 g) and recrystal li sed frof¥ethanol (1200 rrL) The 30
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recryst aI ésl%g @'Bh?ngﬁﬁhlo {pg]?aﬁrs*}f_%nglq:he '2%}528 !]gné%%zohégﬁmgn}agdr ef | ux

t hen the UCEBAS.I(Methgd S\l Ritt 1. ﬁﬁs\rmns MHS8bdan®@ Bt m1n3n|be,fMHé391Ecargls$édtmmq2{ 0]

cool to r r h then dried in

vacuo at @gﬁ? overt e%ﬁlgﬂlf ”98 1w%9%12/°|2 Iﬂé%ggrrzﬁ)(l)lé gmaegr#aé' I'\(\Tfpij ite solid

(11.90 g). LCOwS (NEt hod A): Rt 0.62 mns, Mt 513. Exanple 2 15N4544454[ 441
I\/th grt.{gyrjn%} IJa 4 perazi nyl] nmethyl}-1, 3-oxazol -2-yl)-1 Hi ndazol

- 6- ? ﬂ oxy) 3-pyridi nylynethanesul fonamde i r Nr---\_ < To a

sol ut ion 66@h|oro-4 -(5-{[(2R,6R)-2,6-dimethyl-4-morpholinyllmethyl}-1,3-oxazol-2-yl)-1-

6-chloro hyI ) - 1- pi perazinyl ] nethyll -1, 3-oxazol -2-y1) - 1-

(phenyl sdﬁ}?én&/ ‘g'fl"fﬁh {rﬁ?a'tzyzgf(zoo ng, 0.400 mmol) and

N-[ 2- (net Boxy) - 5- (4, 4,5, 5- 20

tetranet hy;k=‘l\, 3, 2- di oxabor ol an- 2-y1) - 3- pyri dyl ynet hanesul f onam de (171 ng,

0.520 mmoiQ 1\4-di oxane (2 m) was added

chl oro[ 2' - (pdi"ret Myl am no) - 2- bi phenyl yl ] pal | adi unil( 1R, 4S) - bi cycl o[ 2. 2. 1] hept

-2-y1R1S, 4®&) - bi c§Ys#0[ 2. 2. 1] hept - 2- yI ] phosphane (11.2 ng, 0.020 nmmol),

pot assi um phosphatje tribasic (255 ng, 1.20 mmvl) and water (0.2 m). The

reaction m xture ted and stirred at 120C under m crowave irradiation

for 3 h. The c

To a solution of 4-[5-(bromomethyl)-1,3-oxazol-2-yl]-6-chloro-1-(phenylsulfonyl)-1H-

20 indazole (750 mg, 1.657 mmol) in dichloromethane (50 mL) stirred in air at room temp,
was added neat 2,6-dimethylmorpholine (191mg, 1.657 mmol, available from Aldrich as a
mixture of isomers). The reaction mixture was stirred at 20 °C for 20 hr. Volatiles were
removed using a rotary evaporator then the crude material was pre-absorbed onto
Fluorosil™ and purified by column chromatography on silica (100g) using a 0-100% ethyl

25  acetate-cyclohexane gradient over 60 mins. Two diastereocisomers were isolated.
Appropriate fractions were combined and evaporated in vacuo to give the title compound
as a yellow oil (226 mg).

'H NMR confirmed the structure as the trans isomer. '"H NMR (400MHz ,Chloroform-d) &
(ppm) 8.92 (d, J=1.0 Hz, 1 H), 8.32 (dd, J = 1.0, 1.5 Hz, 1 H), 8.04 - 8.00 (m, 2 H), 7.97



25 reaction mxture was filtered through a silica SPE and eluted with
nmet hanol . The sol vent was renoved in vacuo and the residue partitioned
bet ween dwvohlbmwviasmsthane (5 ml) and water (5 nml). The | aperEramwessepar at ed
and t he aqueous extracted vvlth furt her 8¢i chl or omet hane (2x 2 m). The

et dug. A<Col VO T VR NED 120 M ) ) ARt T 76 By A

30( met hod 349 (m J2= 8.6] €01 6.6165, AB¢zappH)op6E6 &, &l £ 1za5u4zom$1)v@6e(d;drmi415d and

Furthor B 1176t oBy hedas Ol 6307 Hisoa RErP ey 010 bEbehE 4 (et AP B)

The appr ¢fm bat)e fractions were basified to pH 7 with saturated sodi um
bi carﬁonate solution and extracted with dichloronethane (2x 20 m ). The
conbi hed organics were dried (hydrophobic frit) and concentrated to give
t he titl dnteanpdiated13s a white solid (22 ng). S5LCMS (Method A): Rt 0.51

m s, M SBSna BB IERédn e R Rl PR i g !

nyl] -2, 4-y1:§|rriéthw<)>-r1qd)pe1:azmsadb‘ooxyhxhe de c 10I)

N[ 5- [4 (5-{[42R 69)-2, 6-di met hyl-4-norpholinyl]nethyll-1,3-oxazol -2-y1)-1-
(phenyl sulfonlkl 1H | ndazol 6-y1l]-2- (et hyl oxy) - 3-pyridi nyl] -2, 4-

di fluoro E%f fonam de (105 ng, 0.140 nmmol) was suspended in

i sopr opanol 2M sodi um hydroxi de (aq) (0.699 m, 1.399 mmol)
added. The reactl onO i"xture was 15 stirred at RT for 2 h, the sol vent
renoved under a stre mof nitrogen and the residue di ssol ved in water (1
m) and acidified t H6 by the addition of 2M hydrogen chloride (aq)(a
bl ack precipitate 9o §). The suspensi on was extracted with

di chl oronet hane (3x 2 gy °and the conbined organics dried to give a brown
solid. This was conbine ith the black precipitate which renmai ned

i nsol ubIe in the extrac n, dissolved in MeOH DVSO (1 20m, 1:1, v/v) and

fLed thod A t ted i
vacud®t o ‘ol DAL T aPekaen oG i P L oi B e o e TRk bRod ) -
Rt 0h6|9 {DGM anifttietBldminEX@npd enld 1338 rdmed) Wbmed@ed%ﬁéﬂnséﬁi{e{ dhixfuke was
- et e razi
ndazol - 6003 95 1R B on PRled (i 6 s AN 66 1spE Thls et dissolved n

water/DCM (1:1, 50ml) and the organic phase was collected then concentrated in vacuo

to afford the title compound as a yellow gum (347mg).
15  LCMS (Method A) Rt 1.16 min (poor ionisation, (M+MeCN)" 599 observed).

Example 1
N-[5-[4-(5-{[(2R,6S5)-2,6-Dimethyl-4-morpholinyllmethyl}-1,3-oxazol-2-yl)-1 H-indazol-
6-yl]-2-(methyloxy)-3-pyridinyllmethanesulfonamide

20
Method A

To a solution of 6-chloro-4-(5-{[(2R,6S)-2,6-dimethyl-4-morpholinylimethyl}-1,3-oxazol-2-
yl)-1-(phenylsulfonyl)-1H-indazole (0.20 g, 0.411 mmol) and N-[2-(methoxy)-5-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)-3-pyridyllmethanesulfonamide (0.175 g, 0.534 mmol)



WD 2010/ 125082PCT/ EP2010/ 055666 85

2,4-Di fluoro-N-[544-(5-{[4-(1-nmethyl et hyl)-1-pi perazi nyl ] nethyll-1, 3-oxazol
-2-y1) - 1-WO0 2010/125082 PCT/EP2010/055666

(phenyl sul fonyl ) - 1H i ndazol - 6- y1] - 2- (n81 hyl oxy) - 3- pyri di nyl ] benzenesul f onam

id 81 ny, . 106 i i, | . sodi
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LCVS :

X 0, i VH- 624 le 5 o

Toa-( 5o (PLorertels et iian ThER welradiedl o TR LBAGHon. healed le, P08 piger (114
i ndol - 4. nyidrpwatdtirranlitdipolfer 1 h. _A'ﬂditianeﬂcniotﬁsishm pHic_)spate tribasic (80 mg) was added
Dy prrdi g ek, Feka o fad OE b i RS, s PR o st 5088 ¥
M) 40d wesdite@(tBralgh gilioacsPBdde dladtuitt mathanet. hyhesblyént (vtismetrobyain yI p
chl or of 2.2t Al R e feratdnebhendT R PRouattane (@ ) g water 6 m. The

bi cycl o[ Zay2rdl vbepdep2ratddRas] 4iR) aduieoys bxifdtidtl \ﬂzﬂtﬁn&pﬂhefzdiyl,wlppimmeilpﬂm(éx(%rn% ny,
10. 27 [trnal ) ar i te tribasi ). Th
Fonat i on T dorft DS RRR: WhHP BRRIRERA (AP Grddt? o RnccBed WRa TR g0 J0° 1
The sol velEsoad i MaOHERIMSAd3trhe : 5N sind periftidsisoMDAR (methidele)e Bhsjactionsn

di chl,ero h I fi y.sjlic I . . . .
5010/ 350005 e assBis ip g BAS et colbhe ”gg%%”pcﬁ?f;%g?d g Jie ST A dhe of
cycl ohexavas diseblvethy IMetid:DMIO Threl, dpip vop randtfertlier getrifiech by WMDAP ¢oetbedtB)at ed
to give r own i ch t reat. irectly. Wih tetra-n-b l,a ni um
fluori dea\-(h g %p"%{?i%g%’ gpar%ﬁ%rlls% ibﬁ%{f'ggrtgh@ﬁr%fvydtrha %tu(riar’% zﬁofj'éjlvn\)eg)¥ (r)bosr;r'?agend at
20C f or X8lution Bhe esdcted vithvashyt enetated2ar2d mhe Theiodiinedi argativederendried

and evaporated in vacuo to give a white solid which was further dried under nitrogen at

20  40°C for 3 h to give the title compound as a white solid (26 mg).
LCMS (Method A): Rt 0.53 mins, MH" 513.

Method B
N-[2-(Methyloxy)-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-3-

25  pyridinyllmethanesulfonamide (101 g, 308 mmol), 6-chloro-4-(5-{[(2R,6S)-2,6-dimethyl-4-
morpholinyllmethyl}-1,3-oxazol-2-yl)-1-(phenylsulfonyl)-1H-indazole (83.3 g, 154 mmol)
and sodium bicarbonate (38.8 g, 462 mmol) were suspended in 1,4-dioxane (1840 ml)
and water (460 ml) under nitrogen and heated to 80°C. Chloro[2’-(dimethylamino)-2-
biphenylyllpalladium-1(1R,4S)-bicyclo[2.2.1]hept-2-yI[(1S,4R)-bicyclo[2.2.1]hept-2-

30  yllphosphane (8.63 g, 15.40 mmol) was added and the mixture stirred overnight at 80°C.

The reaction mixture was cooled to 45°C, sodium hydroxide 2M aq. (770 ml, 1540 mmol)
added and the reaction heated to 45 °C for 4 hours. The mixture was cooled to RT and
diluted with water (610 mL). Dichloromethane (920 mL) was added, and the mixture was
35 filtered twice through Celite (washed with 200 mL 1,4-dioxane/DCM 2:1 each time). The
phases were separated, and aqueous washed with 1,4-dioxane/DCM 2:1 (500 mL). The

aqueous phase was neutralised with hydrochloric acid to pH ~7 and extracted with 1,4-



5 1,4-dioxane (1 m) and treated wth 2M sodi um hydroxide (1 m ) and
allowed to stand at 20C for 48 h. The solvent was renoved and the residue
triturat eslownton23®?% et hanol i n dichloromethane then purcrinedoloyszsé i ca gel
chromat ography, eluting with a gradi enB2of dichl oromet hane and net hanol to

give a pale br 0] i Lch s . furt puri £ by \SCX SPE (1 g

0t no GERTEBLN Foashicd i, M st Bt D Galn et R 10t ne
resi due fwashbéedrwithubrifie ¢80 ymIVDARC! fiteged/ ehrohgh tCdlitee (@astrauwith a200a mhkhilide
solid (14, . ALMethaod A, Rt Q. m,ns, M -1+ 428. Exanmnpl,e 6
(11t | ndlSTHTER D s8] 3o aielig M At Y8 oitsesolr e ey R T 2 a o
-2-yl) - 1 bdtch#&i ndazole Method A

6- Ohl pro-4-(5-{[4-(1-nethyl et hyl)-1-pi perazinyl ] nethyll-1, 3- oxazol - 2-y1) - 1-
(phenyl sul fonyl)- 1Hindazole (97 ng, 0.194 nmol),

4- (4, 4, 5 Hatdhelr 26pwhy Biséol8e@irdT oleares Ethlaaol/2nyibiia 196:2@Di( tilone ) @6d. prifieg)

0. 252 |, avail.ahle from Frantier Scientific Eur . chloro[R - .

(i et my s SBBicak G 3 e ik g i 3BhienS B rRusrmonips ry

S, 4R) -  bisOEO Doy thi Hibe teRpylriddroaptifnbit¢ $61idd74.7§,9)0. 019 mmol ) and

pot assi um phosphate tribasic (124 ng, 0.582 nmol) were dissolved in
1,4-dioxane (1 m) and water (0.1 m) and heated in a Biotage Initiator

m cr d0av Baith 2.080g Wwes _dB@oImmhjn e thianbbarad mdbfe(délv,vith Blubrisil. The solvent was then
ot gf‘g.erér%vlédlbfe@épddré%fo%bé’éoo!h%”s'oﬁa Yhtifidd by RERKS dmStodRipn (£3%J Rl and
(di met hylcatlummo selRt drnmiie injéatioh paddubedi elutingl Wi Bylubnad i thiaopl2Ar@mabnhib 86t2022 10l R1

S, 4R) - bi . ept - 2- 0sph. ng) were added and the reaction
heat ed atgﬁ%%hgﬁ“o%%&nﬁnﬁszﬂnyh@ﬁw%%gﬁ3?‘483)'m' n. The solvent was renoved in
vacuo and the residue purified by silica gel chromatography, eluting with
0- 25% net ol. 4 | 0 h riatedr i .
corbiifed ARG Tohueies ASa R Moy oo baaPBRRe 22 (g e andBlfiiea
2010/ 12503 28UMrEE20ha1dgspd§ 6 1 S konsiicadtahsa )y eldtingn wivk OidluBvVSE tH{aholt Aminobja v/ v)
and puri fg.eql. MDAP (ethaod A). The [.ORL,I racti ons were
concentrgtogzg)él)try? %@GS&E%M%S Q?’?Q’Rg %%gﬁ(hzg;s a white solid (30 ng).
LCMS (Method A): Rt 0.57 mins, M# 441. 5 Method B
6- Ohl or o-4- (5; {14- (1 hyl et hyl ) - 1-oi perazi nyl ] net | 7 -o0xazol -2-y1)-1-
(phenyl suq%féc)hn?/'l %ég \%?E .ﬁﬁégﬁ%ﬁeﬂ i‘qée&e/ggmgﬁgl%nwﬁgr}a;%ﬂi (1010 %LS) ahd pur|12|edy
4- (424, 5 by-doktmradebimatogiarBy 21 di kyxsilar adliam )2 elpfing dith Mdbieee/ENBNDI/AMNRDE
nmol ), sqdi4am bi car ) .9 4 | chloro[ 2' -
10( di et %9@% %o‘%q‘?%ttﬂgﬁ'ﬁ ohBs d%ﬁ?”a%?l'u‘“@?‘?iﬂfd@?%%i cycl o[ 2. 2. 1] hept - 2- y1RL
S,4R) - bicyclo[2. 2. 1] hept - 2-yl ] phosphane (8.43 g, 15.03 mvl) were
suspendedyin, AL} IR0 spH&ﬂetﬂeé’l’ é‘aﬂhﬁ%‘%‘e‘? (badhedtdn Lo ‘6’%&%& t g%?df 4g)y  The
reaction VESSEr  was pr] aced undefoaltarnati ng vacuum and o rogen Ve times
wi t h ovemiéddwas dissolvay int208rmE ioh@blugnglEthaed/Amaienias8or2t2 ¢gedditdnmabdmwhet e and
heat %g t%é@%é % h%Ip5 sglubiﬁé/) then purified by column chromatography (1.5 kg silica
column), eluting with Toluene/Ethanol/Ammonia 80:20:2 to give the title compound as an

off-white solid (6.1 g).

All pure batches were combined (68 g) and recrystallised from ethanol (1200 mL). The
30  suspension was heated to reflux and a solution formed. The resulting solution was then
cooled to room temperature overnight. The resulting solid was then collected by filtration,

washed sparingly with ethanol and dried under vacuum to give the title compound as an

off-white solid (56 g). This material was recrystallised again from ethanol (1100 mL). The
suspension was heated to reflux and a solution formed. The resulting solution was then
35 cooled to room temperature overnight with stirring. The resulting solid was collected by
filtration and washed sparingly with ethanol. The solid was dried in vacuo at 60°C for 5hrs

to give the title compound as an off-white solid (45.51 g).



The reaction m xture was cooled to 45C and then treated with 2M aqueous
sodi um hydroxide (376 nL, 752 mmol). After stirring at 45C overnight (-
13h), thewoiztumeoseas cool ed to RT and DCM (600 m ) andPaaterroipA8sseeri ) wer e
added. The layers were separated and t&& aqueous re-extracted with

DCM 1, 4-di 1:1). ihe. wa d 20 and the mxture filtered through
Celite, Mﬂ‘gﬁ&?‘é é%&r:&réf k] @@Z@?fig(l: 1). The | ayers were separated and
2M HCI (1000 m) added to the organic. The m xture was again filtered

t hrough Celit.e washi wth 500 nl. 2M HCl  keepi ng the washings .separ ate.
The 1 o1 et BP0 GRS tetanRisgliof b SR il 23R R T e

W t h t he tleativebsndissolvegisinf200nmt_hoé Tedleine & thdrey/ Arenanga 80:2812a(+addxlitioand4tnh ef

i di i ned. Thi , back- hed. with m.... of
cach faoh St Rhael” dabily? e e B Ra5ar AraR el MR *one i ven
a final feolurmat ¢loting WitfoliglheaEiHaaoWasimionig 8(h20:Zéd igive gpfadhen trop bbthentitleof 2M

HCl . The acidi c. agueo S _t.r fered, to beaker (5000 r nd with

Vi gor ous Sepl B8R EVIBE (AT seean b S Ju JRR R e Sha Rk RO stienf 11
The m xt y8& w3 THeesuspebsiac wad hestedgo Irefivdiher dhe rdédONIng Isolitiof Stice SO 26 ) .
The conbi ned ani.cs re wash Wi rin dried, over .maghesi ym
Ul phat o™it PRERERUAS MGl BRRREG Pae kg Mol SXB RS vy 1
vacudOat tESCdidackimniapub. at GEC20MMNi§RE5RSGRETHERRD LOMPSGHGH6s 38 affi-white3 sdiaPo MeCN
in Water (T19 ZE% TFA (Note: Columms 2 & 3 used a different gradient
starting'‘w’ ?19 [0% MeCN). Appropriate fractions were conbi ned, the

acet ot ni tLOMS(Method AY Rtr).62amins, Bkd 5t1Be acidic 5 aqueous basified to pHLO
by addition of saturated agueous sodi um carbonate solution to the stirred
solution. The resultant solid was collected by filtration, washed with

wat er t hdxachple? in vacuo at 65C overnight to give the title conpound

(28. 9) r . . A i, 0 41.
1011 AR Y FoseS Bleish i b SRt A opdaol 23 T ffjaaad 61
8. 59 (br .2-@methyloky)-3-pyddinytimelhanesufohlamide H), 7.90 (br. s., 1 H, 7.51 -
7.44 (m 2 H), 7.32 (sy\{ H, 7.27 - 7.21 (m 2 H, 6.61 - 6.58 (m 1 H),
3.73 (br. s., 2 I—/|)_,(-ZLN64 N\€.36 (m 9H, 0.97 - 0.90 (m 6 H) Exanple 7
156- (1 =

H 1 ndol- 4-y1) - 4- '&~P4- nor phol i nyl net hyl ) -1, 3- oxazol - 2-y1] - 1Hi ndazol e
trifluoroagetate
Toasol ut i oiﬁﬁcf {24 (1, 1-di met hyl et hyl ) (di met hypsi |l y1] -1H i ndol-4-y11-1-
20 (phenylHy <44+ i ndazol - 4-y1] -1, 3- oxazol - 5-yl | net hanol (contai ni ng
an impurity ltogsistent with

2[ 6- chl or 0?1- Uphenyl sul fony1) - 1Hi ndazol - 4-y1] - 1, 3- oxazol - 5-yl | net hanol )
(350 ng) in dichloronethane (10 m ) was added carbon tetrabrom de (397 ng,
1. 197 mmalo) a sdl€or @a6tdhno-AL(BL{l4L@-mehylebgl)edbiberadhymmsthyiy-i Bhaxaydzgsphi ne

(314 ng, ,1.197 l),.as a solytion in_dichlor th s, .added

(s opwi s (PriaioHEERIN ¢ E9BadE 12095 oo 00D b RO P it BT e

Sﬁl veot m@trénh@thylyll,3,emxedgrarr?daﬁﬁss@kiw}tljnwhmhrlrdr%ehi@ki (gatrhy, 26 'ﬂin?a:)a gel

chromat ogr aphy,. el uting th a gradi ent , . dic ranet hane and e

Ceetate. Mrnbulivingqd Salh e SR Suneln ety oRpReRdRR iy (37

ny) . 1(1R,48)-bicyclo[2.2.1]hept-2-yI[(1S,4R)-bicyclo[2.2.1]hept-2-yl]phosphane  (11.2 mg,
0.020 mmol), potassium phosphate tribasic (255 mg, 1.20 mmol) and water (0.2 ml). The

reaction mixture was heated and stirred at 120°C under microwave irradiation for 3 h. The
25  reaction mixture was filtered through a silica SPE and eluted with methanol. The solvent
was removed in vacuo and the residue partitioned between dichloromethane (5 ml) and
water (5 ml). The layers were separated and the aqueous extracted with further
dichloromethane (2x 2 ml). The combined organics were concentrated under a stream of
nitrogen and the residue dissolved in MeOH:DMSO (2ml, 1:1, v/v) and purified by MDAP
30 (method A) in 2 injections. The appropriate fractions were combined and concentrated
and the residue dissolved in MeOH:DMSO (1 ml, 1:1, v/v) and further purified by MDAP



To a solution of the solid (30 ng, 0.056 mmol) in dichloronmethane (5 m)
was added 30 norpholine (9.8 ng, 0.112 nmol) and the m xture stirred at 20C
for 18 h.woheiebosent was renoved and the residue di ssolpcedreonodhssbesli oxane
(2 m) and 2M sodi um hydroxide solutiof(1 m, 2.0 mmol) added. The

i i i d 20C f h,. , )
ooy 1ondDsibiod] Bpmate; bkasiid wapfiis, Bhe et B o Truith, seturated gogiom
triturat ditavibdniatel 86tutiaat laad odxtriantedi with aichioedrhathand (2x120 a)d Ptiei daneudndaly

5 L2, b LB OTAT RN B, M o501 G0 SRR3R

concent r athétd salidi(22ung)X i ed by MDAP to give the title conpound as a brown

solid.(3 Mt hod A): 65 m ns, MH+ 400. Exanple 8
N4544§(5-LW§Q?%‘%%,S%§?%{%W%22%r phol i nyl] methyl}-1
, 3-oxazol - 2-y1)-1H i ndazol 6-y1] - 2- (et hyl oxy) - 3- pyri di nyl ynet hanesul f onam d
e r\N OIE(%\\/I ?N | 1 0-0 To a solution of
6-chl or 0-4% (@? (2R, 6R) - 2, 6- di net hy1-4- nor phol i nyl ] net hyl | -1, 3- oxazol - 2-
y1) - 1- ( phie[BA4s(GHI(@R6 9)-2]164Dimelthybé an ¢rpboli byl ethy!}20 3-oxawd1}2-yl)-1 H-indazol -
N42- (et hyl -5-(4.4, . .
Lot r amet AP EXGEIMS Eorigan 2.4 diugronerespesionaridhes ul f onani de ( 148
ng, 0.450 mol) and sodi um_biscar bonate (56.7 ng, 0.675 nmol) in 1, 4-D oxane
(5 nm) and Water 15(1.5 )(?%oirred inair at roomtenp was added solid
Sol vies Catal yst (12. nj—0. 022 mmol ). The reaction mixture was stirred
at 120 CFg Fhr. ARKe? this tinme, sodi um hydroxide solution (2N, 0.5 nl)
was added & t,@g reaction mxture left to stir at roomtenperature for two
hours. On cool i¥hg, t Aa¢ction m xture was passed through a celite
cartridge (10d¥~and nast with ethyl acetate. The resulting solution was
evapor ated and 20) residue purified by MDAP (Method C). Appropriate
fractions Were?cpoi ned and concentrated in vacuo to afford the title
corrp&@md (43 mg)

N-[5-[4-(5-{[(2R,6S)-2,6-dimethyl-4-morpholinyllmethyl}-1,3-oxazol-2-yl)-1-

(phenylsulfonyl)-1H-indazol-6-yl]-2-(methyloxy)-3-pyridinyl]-2,4-

difluorobenzenesulfonamide (105 mg, 0.140 mmol) was suspended in isopropanol (2 ml)
and 2M sodium hydroxide (aq) (0.699 ml, 1.399 mmol) added. The reaction mixture was
15  stirred at RT for 2 h, the solvent removed under a stream of nitrogen and the residue
dissolved in water (1 ml) and acidified to pH~6 by the addition of 2M hydrogen chloride
(ag)(a black precipitate formed). The suspension was extracted with dichloromethane (3x
2 ml) and the combined organics dried to give a brown solid. This was combined with the
black precipitate which remained insoluble in the extraction, dissolved in MeOH:DMSO (1
20 ml, 1:1, v/v) and purified by MDAP (method A). The appropriate fractions were
concentrated in vacuo to give the title compound as a white solid (20 mg).
LCMS (Method A): Rt 0.69 mins, MH" 611.

Example 4
25  2,4-Difluoro-N-{[5]4-(5-{[4-(1-methylethyl)-1-piperazinyllmethyl}-1,3-oxazol-2-yl)-1H-
indazol-6-yl]-2-(methyloxy)-3-pyridinyl]lbenzenesulfonamide



LCVMS (Method A) Rt 0.63 mns, M+ 513. Exanple 9
256- (1H 1 ndol- 4-y1) - 445- ( 1- pi perazi nyl net hyl ) -1, 3-oxazol - 2-y1] - 1H i ndazol e
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LhaCtl T I b o DamE Ay seRE e RRyAehEP ) GnE SO Slbghin VagS to give

Exanpl e EObrown solid which dlssolved in MeOH:DMSO (1ml, 1:1, v/v) and purified by MDAP
rrethlethyl) 1- thyl }-1, 3- oxazol

6- (1H-Indol 4- yl erazin
AR IIRA el st S A E RS N8 AL RO o
x 0 compound as a white solid (45 mg).

LCMS (Method A): Rt 0.65 mins, MH" 624.

Example 5
15  4-(5-{[(2R,6S)-2,6-Dimethyl-4-morpholinyl]methyl}-1,3-oxazol-2-yl)-6-(1H-indol-4-yl)-

1H-indazole

To a solution of 6-chloro-4-(5-{[(2R,6S)-2,6-dimethyl-4-morpholinylimethyl}-1,3-oxazol-2-
yl)-1-(phenylsulfonyl)-1H-indazole (50 mg, 0.103 mmol) in 1,4-dioxane (1.5 ml) and water
20 (0.15 ml) was added {1-[1,1,-dimethylethyl)(dimethl)silyl]1-Hindol-4-yl}boronic acid (37
mg, 0.133 mmol), chloro[2’-(dimethylamino)-2-biphenylyllpalladium-(1R,4S)-
bicyclo[2.2.1]hept-2-yI[(1S,4R)-bicyclo[2.2.1]hept-2-yl]phosphane (5.75 mg, 10.27 umol)
and potassium phosphate tribasic (65 mg, 0.308 mmol). The reaction mixture was heated
under microwave irradiation at 100°C for 40 min. The solvent was removed and the

25  residue dissolved in 10% methanol in dichloromethane (2 ml) and purified by silica gel
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6- (1H 1 ndol-4-y1l)-4-(5-{[4-(1-nmethyl et hyl)-1-piperazinyl]nethyll-1, 3-oxazol
-2-y1) 1@5&% é)g (19.4 ng, 0.044 mmol) was dissolved in tetrahydrofuran
(THF) (0 ar‘ﬁ nd 4M HCl in dioxane (0.022 m, 0.088 mml) added. The

m xture \ﬁe(sl Hslhdpl-4g1) at-(5R[44 bmekthylethyhehipipeeazimydbmethy B ¢li, pokadad-2Fy)y-tHd  was
flltq ed :Ia%d dried in a vacuum oven overnight to give 5the title
corrpound as R %ei ge solid (15.5 ng). LCMS (Method A): Rt 0.65 mns, M
441. 1H NMR (600MHz , DMBO- d =,13.47 (br. s., 1 H, 11.38 (br. s., 1 H),
10.17 (br. s., 1 H, 8 (s, , 8.13 (s, 1 H), 7.93 (s, 1 H, 7.51 (br.
s., 1 H, 7.49 (dt, 1.0_7%5 , 1 H, 7.47 (t, J =3.0 Hz, 1 H), 7.25
(t, J =7.0 Hz, 1 , .23 (dd, J =1.5 7.0 H, 1H, 6.60

Method A
6-Chloro-4-(5-{[4-(1-methylethyl)-1-piperazinyllmethyl}-1,3-oxazol-2-yl)-1-(phenylsulfonyl)-
1H-indazole (97 mg, 0.194 mmol), 4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-
20 indole (61.3 mg, 0.252 mmol, available from Frontier Scientific Europe), chloro[2'-
(dimethylamino)-2-biphenylyllpalladium-(1R,4S)-bicyclo[2.2.1]hept-2-yI[(1S,4R)-
bicyclo[2.2.1]hept-2-yl]phosphane (10.87 mg, 0.019 mmol) and potassium phosphate
tribasic (124 mg, 0.582 mmol) were dissolved in 1,4-dioxane (1 ml) and water (0.1 ml) and
heated in a Biotage Initiator microwave at 100°C for 30 min. Additional 4-(4,4,5,5-
25  tetramethyl-1,3,2-dioxabotolan-2-yl)-1H-indole (61.3 mg, 0.252 mmol) and chloro[2’-
(dimethylamino)-2-biphenylyl]palladium-(1R,4S)-bicyclo[2.2.1]hept-2-yI[(1S,4R)-
bicyclo[2.2.1]hept-2-yl]phosphane (5 mg) were added and the reaction heated at 110°C
for 30 min, then 140°C for 30 min. The solvent was removed in vacuo and the residue
purified by silica gel chromatography, eluting with 0-25% methanol in dichloromethane.

30 The appropriate fractions were combined and concentrated to give a brown solid which
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Exanpl e Dlaced under a nitrogen atmosphere and heated to 120°C for 2.5 h.
15
The reaction mixture was cooled to 45°C and then treated with 2M aqueous sodium
hydroxide (376 mL, 752 mmol). After stirring at 45°C overnight (~ 13h), the mixture was
cooled to RT and DCM (600 ml) and water (400 ml) were added. The layers were
separated and the aqueous re-extracted with DCM:1,4-dioxane (1:1). Brine was added
20  and the mixture filtered through Celite, washing with DCM:1,4-dioxane (1:1). The layers
were separated and 2M HCI (1000 ml) added to the organic. The mixture was again
filtered through Celite washing with 500 ml 2M HCI keeping the washings separate. The
filtrate layers were then separated and the organic layer was washed with the acid
washings from the Celite. Layers were separated and the acidic aqueous combined. This
25 was then back-washed with 2x500 ml of DCM; each wash requiring a Celite filtration. The
acidic aqueous was then given a final filtration through Celite washing the Celite pad with
150 ml of 2M HCI.

The acidic aqueous was transfered to a beaker (5000 ml) and with vigorous stirring 2M
30  NaOH was added to basify the mixture to pH 10-11. The mixture was then extracted using
1,4-dioxane:DCM (1:1) (6 x 500 ml). The combined organics were washed with brine,
dried over magnesium sulphate, filtered and evaporated to yield a brown foam that was

dried in vacuo at 50°C overnight.

35  This material was split into three batches and each was purified by reverse phase column
chromatography (3x 1.9 kg C18 column), loading in DMF/TFA (1:1, 30 ml) then eluting



X-Ray Powder Diffraction (XRPD) 15The data were acquired on a PANal yti cal

X Pert Pro powder diffractoneter, nodel PWB040/60, serial nunmber DY1850

usi ng an wWoQCeloemaiser detector. The acqui sition conditi ORSTEPR@V/065666 at i on:
Cu Ka, generator tension: 40 kV, gener@®or current: 45 mA start angle: 2.0

020, end an o, 40. 0,02 ste bzes, 0.0167Z 020 | r ep;, 31..75
seconds. “%qgg'g%ﬁg\?%%%%ﬁl%rﬁaﬁg% % %@Fpr‘rgﬁ%t?l %zﬁj'“a‘”F g\t/\%‘ %?qsgg&fiﬁ%rgg}grggl%ﬁ e on
a Si waf etar@y wigr 00BaddCMoOUNd) plates, resulting in a thin |ayer of powder.
The X-ray powder diffraction (XRPD) data are shown in Figure 1.
Characteristic peaks for the solid state formare summarised in Table 1
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the stirred solution. The resultant solid was collected by filtration, washed with water then

dried in vacuo at 65°C overnight to give the title compound (28.82 g) as a pale brown

foam.
LCMS (Method A): Rt 0.68 mins, MH" 441.

10 "H NMR (400MHz ,DMSO-dg) d = 13.41 (br. s., 1 H), 11.35 (br. s., 1 H), 8.59 (br. s., 1 H),
8.07(d,J=1.5Hz, 1H),7.90 (br.s., 1H),7.51-7.44 (m, 2 H),7.32 (s, 1H), 7.27 -7.21
(m, 2 H), 6.61-6.58 (m, 1 H), 3.73 (br.s., 2 H), 2.64 - 2.36 (m, 9 H), 0.97 - 0.90 (m, 6 H)

Example 7
15  6-(1H-Indol-4-yl)-4-[5-(4-morpholinylmethyl)-1,3-oxazol-2-yl]-1 H-indazole

trifluoroacetate

To a solution of {2-[6-{1-[(1,1-dimethylethyl)(dimethyl)silyl]-1H-indol-4-yl}-1-
20  (phenylsulfonyl)-1H-indazol-4-yl]-1,3-oxazol-5-yl}methanol  (containing an  impurity
consistent with 2-[6-chloro-1-(phenylsulfonyl)-1H-indazol-4-yl]-1,3-oxazol-5-ylimethanol )
(350 mg) in dichloromethane (10 ml) was added carbon tetrabromide (397 mg, 1.197
mmol). The reaction mixture was cooled to 0°C and triphenylphosphine (314 mg, 1.197
mmol) as a solution in dichloromethane (2 ml) was added dropwise. The reaction mixture
25 was allowed to warm to RT then the solvent partially removed and the solution purified
directly by silica gel chromatography, eluting with a gradient of dichloromethane and ethyl

acetate. The desired fractions were concentrated to give a brown solid (37 mg).

To a solution of the solid (30 mg, 0.056 mmol) in dichloromethane (5 ml) was added
30  morpholine (9.8 mg, 0.112 mmol) and the mixture stirred at 20°C for 18 h. The solvent
was removed and the residue dissolved in 1,4-dioxane (2 ml) and 2M sodium hydroxide

solution (1 ml, 2.0 mmol) added. The reaction mixture was stirred at 20°C for 18 h then
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the solvent removed and the residue triturated with 10% methanol in dichloromethane (1
ml) and purified by silica gel chromatography, eulting with a gradient of dichloromethane
and dichloromethane + 1% ammonia in methanol. The desired fractions were
concentrated and purified by MDAP to give the title compound as a brown solid (3 mg).

5 LCMS (Method A): Rt 0.65 mins, MH" 400.

Example 8
N-[5-[4-(5-{[(2R,6R)-2,6-Dimethyl-4-morpholinyllmethyl}-1,3-oxazol-2-yl)-1H-indazol-
6-yl]-2-(methyloxy)-3-pyridinyllmethanesulfonamide

I\
3
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A\
0 N
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10 —07 N

To a solution of 6-chloro-4-(5-{[(2R,6R)-2,6-dimethyl-4-morpholinyllmethyl}-1,3-oxazol-2-
yl)-1-(phenylsulfonyl)-1H-indazole (109.5 mg, 0.225 mmol), N-[2-(methyloxy)-5-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)-3-pyridinylimethanesulfonamide (148 mg, 0.450
mmol) and sodium bicarbonate (56.7 mg, 0.675 mmol) in 1,4-Dioxane (5 mL) and Water
15  (1.5mL) stirred in air at room temp was added solid Solvias Catalyst (12.60 mg, 0.022
mmol). The reaction mixture was stirred at 120 °C for 2 hr. After this time, sodium
hydroxide solution (2N, 0.5 mL) was added and the reaction mixture left to stir at room
temperature for two hours. On cooling, the reaction mixture was passed through a celite
cartridge (10g) and washed with ethyl acetate. The resulting solution was evaporated and
20  the crude residue purified by MDAP (Method C). Appropriate fractions were combined and
concentrated in vacuo to afford the title compound (43 mg).
LCMS (Method A) Rt 0.63 mins, MH" 513.

Example 9
25  6-(1H-Indol-4-yl)-4-[5-(1-piperazinylmethyl)-1,3-oxazol-2-yl]-1H-indazole
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Powder Diffraction (XRPD) The data were acquired using a simlar nethod to
t hat descwohkety/iabiseze. The X-ray powder diffraction (XRPPLTaRR@IASHBShOown in
Figure 2. Characteristic peaks for the®@olid state formare sunmarised in
Table 2 with calgulated lattice spacings. Peak positions were neasured

using Hi ghscor<e’j>)ftware. 20 / d-spacing / A 4.5
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1,1-Dimethylethyl 4-({2-[6-chloro-1-(phenylsulfonyl)-1H-indazol-4-yl]-1,3-oxazol-5-
yl}methyl)-1-piperazinecarboxylate (303mg, 0.543 mmol), 4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-1H-indole (172 mg, 0.706 mmol, available from Frontier Scientific),
5  chloro[2'-(dimethylamino)-2-biphenylyl]palladium - (1R,4S)-bicyclo[2.2.1]hept-2-yI[(1S,4R)-
bicyclo[2.2.1]hept-2-yl]phosphane (1:1) (30 mg, 0.054 mmol, available from Fluka) and
tripotassium phosphate (346 mg, 1.629 mmol) were dissolved in 1,4-Dioxane (10 mL) and
Water (2.5 mL). The reaction vessel was sealed and heated in Biotage Initiator microwave
at 150 °C for 30 min. Aqueous 2M NaOH (5 ml) was then added and the mixture stirred
10  for 2 hours. An additional portion of aqueous 2M NaOH (3ml) was added and stirring
continued until deprotection appeared complete by LCMS analysis. DCM was then added
and the mixture was passed through a phase separator. The organic phase was collected.
The aqueous phase was back extracted with DCM then the organic phases were
combined and evaporated to give a brown oil. This was dissolved in 5ml of 4M HCl in 1,4
15  dioxane and left stirring. The mixture was concentrated in vacuo and the resultant solid
partitioned between DCM and 2M acqueous HCI. The aqueous phase was basified with
2M aquous NaOH, then washed with DCM. The organic phase was concentrated in
vacuo, then the residue dissolved in 2ml DMSO/MeOH (1:1) and purified by MDAP
(Method A). Combining appropriate fractions and concentrating by blow down under
20  nitrogen at 40°C, afforded the title compound (43mg).
LCMS (Method A) Rt 0.62 mins, MH" 399.

Example 10
6-(1H-Indol-4-yl)-4-(5-{[4-(1-methylethyl)-1-piperazinyl]methyl}-1,3-oxazol-2-yl)-1H-
25 indazole hydrochloride
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A solution of 6-(1H-indol-4-yl)-4-(5-{[4-(1-methylethyl)-1-piperazinyllmethyl}-1,3-oxazol-2-

yl)-1H-indazole in tetrahydrofuran (THF) (7.5 mL) was heated to 60°C under nitrogen. 2M

hydrochloric acid in diethyl ether (0.567 mL, 1.135 mmol) and tetrahydrofuran (THF) (0.5

5 mL) were mixed and added via a dropping funnel. The solution was stirred at 60°C for 30

mins before being slowly cooled to RT. After stirring at RT for a further 30mins the solid

was filtered off, then recombined with the liquors and evaporated to dryness. THF (10 mL)

was added and the slurry was cycled from RT to reflux 3 times (30mins hold at higher/low

temp). The slurry was stirred at RT for one hour then filtered under vacuum and the

10  resultant solid dried in a vacuum oven at 50°C overnight to give the title compound as a
an off-white solid (322 mg).

LCMS (Method A): Rt 0.66 mins, MH* 441."H NMR (400MHz ,DMSO-dg) d = 13.53 (s, 1
H), 11.44 (br. s., 1 H), 10.20 (br. s., 1 H), 8.61 (s, 1 H), 8.08 (s, 1 H), 7.92 (s, 1 H), 7.52 -
7.46 (m, 2 H), 7.41 (s, 1 H), 7.28 - 7.19 (m, 2 H), 6.60 (br. s., 1 H), 3.87 (s, 2 H), 3.41 -

15 3.32 (m, 3 H+, obscured by H20), 3.10 - 2.93 (m, 4 H), 2.71 - 2.58 (m, 2 H), 1.23 (d, J =
6.5 Hz, 6 H).

Example 11
6-(1H-Indol-4-yl)-4-(5-{[4-(1-methylethyl)-1-piperazinyl]methyl}-1,3-oxazol-2-yl)-1H-
20 indazole dihydrochloride
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6-(1H-Indol-4-yl)-4-(5-{[4-(1-methylethyl)-1-piperazinyllmethyl}-1,3-oxazol-2-yl)-1H-
indazole (19.4 mg, 0.044 mmol) was dissolved in tetrahydrofuran (THF) (0.5 ml) and 4M
HCI in dioxane (0.022 ml, 0.088 mmol) added. The mixture was stirred at RT for 2 h, then
the cream precipitate formed was filtered off and dried in a vacuum oven overnight to give
5 the title compound as a beige solid (15.5 mg).

LCMS (Method A): Rt 0.65 mins, MH" 441.
'H NMR (600MHz ,DMSO-dg) d = 13.47 (br. s., 1 H), 11.38 (br. s., 1 H), 10.17 (br. s., 1 H),
8.66 (s, 1 H),8.13 (s, 1 H), 7.93 (s, 1 H), 7.51 (br. s., 1 H), 7.49 (dt, J= 1.0, 7.5 Hz, 1 H),
747 (t, J=3.0Hz,1H),7.25(, J=7.0Hz, 1 H),7.23 (dd, J=1.5,7.0 Hz, 1 H), 6.60

10 (ddd, J=1.0, 2.0, 3.0 Hz, 1 H), 4.17 (br. s., 2 H), 3.50 - 3.39 (m, 3 H), 3.35-3.25 (m, 2
H), 3.22-3.11 (m, 2 H),2.99-2.76 (m, 2 H), 1.24 (d, J = 6.5 Hz, 6 H).

Example 12
N-[5-[4-(5-{[(2R,6S)-2,6-Dimethyl-4-morpholinylJmethyl}-1,3-oxazol-2-yl)-1 H-indazol-
15  6-yl]-2-(methyloxy)-3-pyridinyllmethanesulfonamide (R)-mandelate
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Method A

N-[5-[4-(5-{[(2R,6 S)-2,6-dimethyl-4-morpholinyllmethyl}-1,3-oxazol-2-yl)-1 H-indazol-6-yl]-

2-(methyloxy)-3-pyridinyllmethanesulfonamide (113 mg, 0.220 mmol) was suspended in
20 water (18 ml) and (R)-mandelic acid (0.33M solution in water, 735 pl, 0.242 mmol) was

added. The mixture was stirred at RT overnight then concentrated and dried in a vacuum

oven at 50°C overnight to give the title compound as a white solid (133 mg).

LCMS (Method A): Rt 0.60 mins, MH+ 513.

'H NMR (400MHz ,DMSO-dg) d = 13.53 (br. s., 1 H), 9.43 (s, 1 H), 8.58 (s, 1 H), 8.43 (d, J
25 =25Hz,1H),799(d,J=25Hz 1H),793(d,J=1.5Hz,1H),7.89(s,1H),7.36 (s, 1

H), 7.43 - 7.24 (m, 5 H), 5.01 (s, 1 H), 3.99 (s, 3 H), 3.75 (s, 2 H), 3.63 - 3.52 (m, 2 H),

3.11(s,3H),2.81(d,J=10.5Hz, 2 H),1.78 (t, J= 10.5 Hz, 2 H), 1.04 (d, /J=6.5Hz, 6

H).



19.0 4.7 20.7 4.3 21.4 4.1 22.4 4.0 22.6 3.9 23.4 3.8 23.7 3.8 24.9 3.6
25.4 3.5 25.7 3.5 Table 2

WO 2010/125082 93 PCT/EP2010/055666

Note — mandelate only present at a molar ratio of 0.8.

Method B

N-[5-[4-(5-{[(2R,6 S)-2,6-dimethyl-4-morpholinyllmethyl}-1,3-oxazol-2-yl)-1 H-indazol-6-yl]-
5  2-(methyloxy)-3-pyridinyllmethanesulfonamide (3.17 mg) was suspended in 5%

dextrose/water (3 ml). A 100 mg/ml aqueous solution of (R)-mandelic acid (10 pl) was

added and the mixture stirred for 45 min to give the title compound as a clear solution.

POLYMORPH EXPERIMENTAL
10
Example 10

X-Ray Powder Diffraction (XRPD)

15 The data were acquired on a PANalytical X'Pert Pro powder diffractometer, model
PW3040/60, serial number DY1850 using an X'Celerator detector. The acquisition
conditions were: radiation: Cu Ka, generator tension: 40 kV, generator current: 45 mA,
start angle: 2.0 °26, end angle: 40.0 °26, step size: 0.0167 °26, time per step: 31.75
seconds. The sample was prepared by mounting a few milligrams of sample on a Si wafer

20  (zero background) plates, resulting in a thin layer of powder.

The X-ray powder diffraction (XRPD) data are shown in Figure 1.

Characteristic peaks for the solid state form are summarised in Table 1 with calculated

25  lattice spacings. Peak positions were measured using Highscore software.

20/° d-spacing /
A

5.2 17.0
10.3 8.6
12.8 6.9
14.8 6.0
15.1 5.9
15.6 5.7
16.8 5.3
17.2 5.2
18.3 4.9
19.6 4.5
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The data were acquired using a similar method to that described above.

The X-ray powder diffraction (XRPD) data are shown in Figure 2.

Characteristic peaks for the solid state form are summarised in Table 2 with calculated

lattice spacings. Peak positions were measured using Highscore software.

EDTA)
5 Example1
X-Ray Powder Diffraction
10
15

20/° d-spacing /
A
4.5 19.8
6.3 13.9
7.8 11.3
8.8 10.1
9.9 8.9
10.4 8.5
10.7 8.3
113 7.8
11.7 7.5
12.2 7.3
12.9 6.9
14.0 6.3
14.5 6.1




Manual |y add 3pl of Reaction buffer (contains 1mM DTT) to colum 18 only
for 100% inhibition control (no activity) 20Manual |y add 3pl of 2X Enzyne
sol uti on wo 2alo/129e821 s except colum 18, Prei ncubate w t RCTmPR@uOsshHOr

15nmi nutes. Manual |y add 3pl of 2X SubsPPate solution to all wells.(colum 6

represents 0% i nhi bition cont+oeh) teave—ptate-for 1lhr (cover from
light) (In the case of Gamma_only al8@ vin i ncub@Bilon is 25required)
Manual |y add 3pl Stop/Detedtion sol dbidon to all 5&|l s Leave plate for 1
hour (cover fromlight) The assay iggHead upon t&g |BMG Rubystar and the
ratio data is utilised to catcutate ¢J5 of it Curgis. 30NB The substrate
solution (concentrations) di-ffer—w '1 each—isoforh(see bel ow) Al pha 2x
substrate solution containilng 500pM®&8R,_16pM PI®3 land 0. 030pM 3X
biotin-PIP3. 35 Beta 2x suljystrate sofift| on cont a$)gijng 800pM ATP, 16pM PI P2
and 0. 030pM 3X biotin-PIP3.[ WD 20164 BB082PCT/ EgﬁOlO/ 055666 97 Delta 2X
substrate sol ution containimg 160pM§\ —1O0pMPH—P2 and 0. 030pM 3X
bi otin-PIP3. 5 Gamma 2X substrate sdPwtjon contafBilng 30pM ATP, 16pM PI P2
and 0. 030pM 3X biotin-Pl P3.| Anal ysi $9/0et hod 4.7

20.7 4.3

21.4 4.1

22.4 4.0

22.6 3.9

23.4 3.8

23.7 3.8

249 3.6

254 3.5

25.7 3.5

Table 2

5 BIOLOGICAL DATA

PI3K Alpha, Beta, Delta and Gamma Assays

Assay principle

10  The assay readout exploits the specific and high affinity binding of PIP3 to an isolated
pleckstrin homology (PH) domain in the generation of a signal. Briefly, the PIP3 product is
detected by displacement of biotinylated PIP3 from an energy transfer complex consisting
of Europium (Eu)-labelled anti-GST monoclonal antibody, a GST-tagged PH domain,
biotin-PIP3 and Streptavidin-APC. Excitation of Eu leads to a transfer of energy to APC

15 and a sensitized fluorescence emission at 665nm. PIP3 formed by Pl3kinase activity
competes for the binding site on the PH domain, resulting in a loss of energy transfer and

a decrease in signal.

Assay protocol

20
Solid compounds are typically plated with 0.1 yl of 100% DMSO in all wells (except

column 6 and 18) of a 384-well, v bottom, low volume Greiner plate. The compounds are



Dat a processed through the XC50 4-paraneter logistic curve fit algorithmin
Activity Base. 10 Normalise to % inhibition between the high and | ow

cont rol s WOZ0Bnids@®@0% i nhi biti on respectively) Primary Wboumpeomwiosscesl ope,
Mn and Max asynptotes varies Sec%@ldary Modul e fits (1) Fix M n

asyrrpt ote ) X ) (3 d 15 tote ve
27 o Bres bl AT A BB ) g b bt tB B3 EBNER Ry o1 o
< 120 20T:bha|rrtmm)mmdsmarﬁzﬂ sad teavefcolixranplaed 1B d:amtéluﬁ]ngmxdlyllZMﬁ@r’e) yleldt‘ed in
the PI 3K AI$ and/ or Gamma assays above or simlar assays and

vere fourfd" e@%'ﬁ&?/%S@rﬁ%Di] te%f(?gwouﬂdthe Pl 3K Delta assay of at least 7 or

greater. The conpounds and salts of at |east Exarrpl es 1, 2, 5to 10
o 18, SRR B R RGBT T 2
What i s dhaiassay klscon:ismsAoﬁ:tbemjluwdwgof formula (1): 5 (1) wherein 10R1 is 9-
or 10-nenbered bicyclic heteroaryl wherein the 9- or 10-nenbered bicyclic
e 4x PI3K reaction buffer (Contains 200mM Hepes pH 7, 600mM NaCl, 40mM
Mgcl,, <1% Cholate (w/v), <1% Chaps (w/v), 0.05% Sodium Azide (w/v))
10 e PIP2 (1mM)
e 3xBiotin PIP3 (50uM)
e Detection Mix C (Contains 267mM KF)
e Detection Mix A (Contains 60ug/ml streptavadin-APC)
e Detection Mix B (Contains 36ug/ml Europium-anti-GST(Anti-GST-K) and 90ug/ml
15 GST-GRP1-PH-Domain and 1mM DTT )
e Stop Solution (Contains 150mM EDTA)

Manually add 3ul of Reaction buffer (contains 1mM DTT) to column 18 only for 100%
inhibition control (no activity)
20  Manually add 3ul of 2X Enzyme solution to all wells except column 18. Preincubate with
compound for 15minutes.
Manually add 3ul of 2X Substrate solution to all wells.(column 6 represents 0% inhibition
control)
Leave plate for 1hr (cover from light) (In the case of Gamma only a 50 min incubation is
25  required)
Manually add 3pl Stop/Detection solution to all wells
Leave plate for 1 hour (cover from light)
The assay is read upon the BMG Rubystar and the ratio data is utilised to calculate 11
point curves.

30 NB The substrate solution (concentrations) differ with each isoform (see below)

Alpha
2x substrate solution containing 500uM ATP, 16uM PIP2 and 0.030uM 3X biotin-PIP3.

35 Beta
2x substrate solution containing 800uM ATP, 16uM PIP2 and 0.030uM 3X biotin-PIP3.



het eroaryl contains fromone to three heteroatons independently sel ected
from oxygen and nitrogen and is optionally substituted by Cl1 6alkyl,
C3_6cycl oablegio/izbmko, - ON or - NHSO2R5, or 15pyri di nyl eprirre@lloyse6e
substituted by one or two substi tuentSQT ndependently sel ected from 6al kyl,
-0OR6, halo and -NHSO2R7; R2 and R3, together with the nitrogen atomto
which they are attached, are linked to forma 6- or 7-nenbered heterocyclyl
wher ei n tDedta6- or 7-nmenbered heterocyclyl optionally 20contai ns an oxygen

Cubst 1t vt et Te R P BLB LN 4T R OR sy DM S PATET o o

met hyl ; 25R6 is hydrogen or 01 4alkyl; and R5 and R7 are each independently
01 6a kyJG I,'|;?I[naphenyl optionally substituted by one or two substituents

i ndep ndett y sel ected fromhalo; WD 2010/ 125082PCT/ EP2010/ 055666 99 2. A
conpound 2Xcsubstategolutiore bentanibg 30uNMeABR 16 utvhRiPeaind 0ndudd 8X Bibting1B3.nrenber ed
bi cyclic heteroaryl wherein the 9-nenbered bicyclic heteroaryl contains one
or two nitrogen atons, or pyridinyl optionally substituted by one or two
substi t udtatysis\Mepleodient | y sel ected from-0R6 and - NHSO2R7. 5 3. A
conmpound according to claim claim. 2, or.a sal her.eof rein Rl is
oy D PSR ffoRlBote el G 85 SR i ASi Rl a0 Bfiier cor
wherdbDn R1 is 10pyridinyl optionally substituted by one or two substituents
i ndependentlv.se] egted. f.rom - OR6.and. - N R7, .5 o£ QNROUNRd rding to
any one. SO THERCloCg B eR Bt o Hoboie Bhesuyps (REAIRNE. TRV

t oget her regpehtivahe ni trogen atomto which they are attached, are |linked 15
to form - . het er I i.n.t 6- menber ed heterocyclyl

opt i onal ﬁ:;?%cao al p}@‘?@dn@@&g@ﬁ%gyr%%%@p% r\ﬁae”?sni trogen atomand is

opt i onal I1Secendzsy iMaduedfitsy (10 rféx dfin taspmpiobes t(R} Giaxnisx ianylepieted €Y Fix Mial @ct ed

fr om, g 1—W¥s%/mptotes
Curve Fit QC: pXC50 95% CL ratio >10
-20 < Min asymptote < 20
80 < Max asymptote < 120

20  The compounds and salts of Examples 1 to 10 and 12 were tested in the PI3K Alpha,
Beta, Delta and/or Gamma assays above or similar assays and were found to have a

mean plCs in the PI3K Delta assay of at least 7 or greater.

The compounds and salts of at least Examples 1, 2, 5 to 10 and 12 were found to have at

25 least tenfold selectivity for PI3K Delta over PI3K Alpha, Beta and/or Gamma.



6. A conpound according to any one of the preceding clains, or a salt
thereof, 20 wherein R2 and R3, together with the nitrogen atomto which

t hey are wotaohesis2zare |inked to forma 6-nmenbered het ePatyPkyo/osdses ei n t he
6- menber ed heterocyclyl contains an ox$§en atom and is optionally
substitutged by one or. two substituents independently selected from
Cl4a|ky|365§f¥%?@5ﬁg%und according to any one of clains 1 to 5, or a salt

t hereof, wherein R2 and R3, together with the nitrogen atomto which they
are attached, are linked to forma 6- nenbered heterocyclyl wherein the

6- menber dd hetefBRRRUNG Of E¥MLIRI (RS a further nitrogen atomand is optionally
substituted by Cl _4alkyl. 308. A conpound according to any one of the
preceding clains, or a salt thereof, wh NR’&4 is hydrogen. 9. A conmpound
substantially as described in any o f Exanples 1 to 9, or a salt
thereof. WO 2010/ 125082PCT/ EP2010/N)Q566 100 10. A conpound which is:

N45[ 4- (5-{[ (2R, 6S) - 2, 6-di et hy1- 4- nonphol i nyl ] net hyl11-1, 3- oxazol - 2-y1)-1Hi
ndazol - 6-y1] - 2-(nmet hyl oxy)-3-pyridi gyl ynet hanesul f onam de;

N4544- (5-{[4- (1- net hyl et hyl ) - 1- pi pqf N net hyl | -1, 3-oxazol - 2-y1) - 1H-i nda
zol - 6-y1]-2- 5(nethyl oxy)-3-pyridi Anesul f onam de;

N45[ 4- (5-{[ (2R, 6S) -2, 6- di net hyl1Ri<norpholNnyl ] net hy11- 1, 3- oxazol - 2-y1) - 1Hi
ndazo#-G-yl]- 2-(nethy|oxy)-3-pyridinyl]-i#4-dif|uorobenzenesulfonanide;

2, 4-di'fl uor o- Nd544- (5-{[ 4- (1-net hyl et hyl ) - 1- pi perazi nyl ] net hyl | -1, 3- oxazol -
2-y1)-1 Hin dazol-6-y1]-2-(nethy|oxy)n -py riclinypenzenesul f onam de;
104-(5-{[(2R,68)-2,6-dinethy1-4-nnrphoﬂ'nyI]nethyII-1,3-0xazo|-2-y1)-6-(1FL
i ndol - 4- ywherdin H i ndazol e;

6- (1H i ndol-4-y1)-4-(5-{[4-(1-nethyl ethyl)-1-piperazinyl]nethyll-1, 3-oxazo
-2-yl)-1 Hindazol e;

6- (1HOi ndRlis49-ydr) 1d4fenibremdbjpyolid hytertinyiywherdin3thex@zol 4@-myhibetét ibmgaliol e;

15N4544- ( 5- 2R 6R).- 2. 6-di hyl-4- hol i I hyl | -1, 3- | -2-y1)-1H
e SR i rooadF ot PERI TR Mieha&lan sake By O Sden

6- ( 1H 1 ncdod- ditrydon 448-i¢ loptioneiyagibsyiluteet by | § -:2lkP; Ceazyloabay, lhald,H-Crdazol e;

or a sal tNI_Iié'tSEQrRe,,ocf)r.

15 pyridinyl optionally substituted by one or two substituents independently selected from C;.
salkyl, -OR®, halo and -NHSO,R’;

R? and R?, together with the nitrogen atom to which they are attached, are linked to form a

6- or 7-membered heterocyclyl wherein the 6- or 7-membered heterocyclyl optionally
20  contains an oxygen atom or a further nitrogen atom and is optionally substituted by one or

two substituents independently selected from Cq.ealkyl;

R* is hydrogen or methyl;

25 R%is hydrogen or Ci.alkyl; and

R® and R are each independently Cq.salkyl, or phenyl optionally substituted by one or two

substituents independently selected from halo;

30 or a salt thereof.



2011. A conpound which is:

NA5[ 4- (5-{[ (2R, 6S) - 2, 6- di net hyl- 4- nor phol i nyl ] met hyl11- 1, 3-oxazol -2-y1)-1Hi

ndazol - 6-w0]2010226082t hyl oxy) - 3- pyri di nyl ynet hanesul f onanmpde/EP2010/05%66al t

thereof. 2512. A conpound which is: od

6- (1H i1 ndol-4-y1)-4-(5-{[4-(1-pethylethyl)-1-piperazinyl]methyll-1 3-poxazol

A £ Ul o et g A A T L s

salt thedytlic hettBoard wbeneoutite feoembened bioydinyhaler@and oohtainss ode ta @ i n

the formqf a pharmaceutically acceptabl t, thereof. 5. 14, :

st - (5 iogBR” GRS B Lp Rl BARRID oo BRYTR: 1073 M astptipep - o

Hi ndazol -ifephdehily sekebieddoy) -CRIgndr-N#iSGpRY.Nnet hanesul f onani de (R) - nandel at e

1015. g (1H 1 ndol-4-y1)-4-(5-{[4-(1-nmethyl ethyl)-1-pi perazinyl]nethyll-1,3-0
NO

xazol =2-y1)- 1Hindazol e hydrochloride /----__<
3. A compound according to claim 1 or claim 2, or a salt thereof, wherein R' is
indolyl.
4. A compound according to claim 1 or claim 2, or a salt thereof, wherein R' is

10  pyridinyl optionally substituted by one or two substituents independently selected from -
OR® and -NHSO,R’.

5. A compound according to any one of the preceding claims, or a salt thereof,
wherein R? and R®, together with the nitrogen atom to which they are attached, are linked
15 to form a 6-membered heterocyclyl wherein the 6-membered heterocyclyl optionally
contains an oxygen atom or a further nitrogen atom and is optionally substituted by one or

two substituents independently selected from Cq.ealkyl.

6. A compound according to any one of the preceding claims, or a salt thereof,
20  wherein R? and R® together with the nitrogen atom to which they are attached, are linked
to form a 6-membered heterocyclyl wherein the 6-membered heterocyclyl contains an
oxygen atom and is optionally substituted by one or two substituents independently

selected from Cq4alkyl.

25 7. A compound according to any one of claims 1 to 5, or a salt thereof, wherein R?
and R®, together with the nitrogen atom to which they are attached, are linked to form a 6-
membered heterocyclyl wherein the 6-membered heterocyclyl contains a further nitrogen

atom and is optionally substituted by C,.alkyl.

30 8. A compound according to any one of the preceding claims, or a salt thereof,

wherein R* is hydrogen.

9. A compound substantially as described in any one of Examples 1 to 9, or a salt
thereof.
35



WO 2010/ 125082PCT/ EP2010/ 055666 102 16. A pharmaceuti cal conposition
conprising a conpound as defined in any one of clains 1 to 12, or a

phar macewocaldpsmecept abl e salt thereof, and one or nDPETM?aGmESﬁGM cally
accept abl e exci p| ent s. 517. A phar maceutd0 cal conposition conprising
N4544(5 [ (2R (a‘cH thyl 4-

nor phol i n FTn ?ﬂ/ I[I)Ouf 376 a%ol 2-yl)-1H i ndazol - 6-y1] - 2- ( et hyl oxy) - 3-

pyri di nyll\ytﬁe[t4lf(5+{ﬁzla IGBo}Qaiqdlnlmetr(yR}-rmmphiﬂihallreetha}}d Seme@zolr2-pipn B-indazol-6-yl]-

phar maceut xcl pi.ent s,
1018.Aph§ (Ir%?%%lxyi i g'im‘?tﬁ ﬁ%’?a”%'d?rga (1H i ndol- 4-y1) - 4- (5-{[ 4- (1-
nmet hyl et W[5}[45I(5ﬁ[4p(eFraezthylyih}/hetmgérbaﬂlyIBne:tb(yﬂ}ztbI3 ckaydh2-WIH Hiiteezol- @ yI]-2-
hydr o hI §1 ! n? I maceuti cal |y acceptabl e excipients. 19.
A coni% é(oé@r 'Rg nyﬁlmeﬁfngﬁ chlaméqcal m 1 to 12, or a pharmaceutically
15accept aﬁb[5e[4s(54{[:(2ft? BE)-2dFdimietyl- 4|-$rmrphrohn¢|]jne:tayl} ﬂlﬁeompgl :2-yI20H-indazol-6- yI]-
N-[ 544-( 2R 6 2 t nethyll -1, 3-oxazol -2-y1)-1 H
- in dazé ({Tge(ﬁyﬁxyg)s p(yngf‘}[‘ﬁ/?% ‘W %étf)egpz? %Su %Imné?h an esul f onam de
( R) - mandé&), ladlﬁutbroifN{EsH (|5F{[4°:Geh1emyletﬁyéﬂapperaZﬁyl]rﬁéihyl} 1,3-oxazol-2-yl)-1H-

6-(1H1n 4 I erazinyl ] nethyll-1, 3-oxazol
-2-y1) - 1(%i Zala%ﬂ ZZtW&g"ryoc '%rpygﬁ“f%ﬁ sné %Ifon%%cflp(ial t herapy. 22. A
conmpadlnd 4a(:§ {f{2Ri6%-@,8-dinmethyl-dmaorpholmly Binethyl}-113b0xe2 0l- B1)-&-(p Heindatdley)-1/dal | y

25accept Eilb(J A I§alt t hereof, for use in the treatnent of a disorder nediated
by i nappro r| te P13-kinase activity. 23.

N[ 544- (B Huﬁdbl&S}l)—Q—,(B—{[E)i(mmd‘lly;zletnylMWMjithiaﬁQM}hyHoxazdﬂ-ka)a‘z‘dﬂ -2-y1)-1
Hin dazq%da? I% -2- (methyloxy)-3- py ridinyl]methanesulf onanmd e

(R) - mande 8% or use in the 30treatnent of a disorder nediated by

I nappr opro-Etein®l3-|)-4s-e-motpholinymethgl-1,3-oxazol-2-yl]-1 H-indazole;

?2( ;Iil- I n%n@égi?(%ﬁﬁy réd(-:ﬁm% I@‘&Fﬁélméme&ylﬁ1%??%2@'-‘2’-&41} g{ggg gﬁdoxazol

medi at ed Zen ethrquqymﬂxyndmﬁ]rﬁ%htﬁalkwuﬁermrmde| vity. WO
2010/ 125%3-3(%P-|n CI).:rPZ)Q)’LQ Q—?égggra%%‘?lmethyl) 1,3-oxazol-2-yl]-1H-indazole; or

a salt thereof.

20 11, A compound which is:
N-[5-[4-(5-{[(2R,6 S)-2,6-dimethyl-4-morpholinyllmethyl}-1,3-oxazol-2-yl)-1 H-indazol-6-yl]-
2-(methyloxy)-3-pyridinyllmethanesulfonamide

; or a salt thereof.

25 12 A compound which is:
6-(1H-indol-4-yl)-4-(5-{[4-(1-methylethyl)-1-piperazinylJmethyl}-1,3-oxazol-2-yl)-1 H-

indazole



25. Use of a conpound as defined in any one of clains 1 to 12, or a

phar maceutically acceptable salt thereof, in the manufacture of a

medi canmerwof2oro/2sas2i n t he treatnent of a di sorder nedi aret/HPgotionagsps opri at e
P13- ki nase activity. 526 Use of 101

N[ 544- (5-{[ (2R 695)-2, nethyl 4- nor phol i nyl ] nethyl | -1, 3- oxazol - 2-y1) -
1H i ndazol - 6-y1] - 2- ( -3-pyridi nyl ynet hanesul f onam de (R)-nmandel ate
in the manufactur anent for use in the treatnment of a disorder

medi at ed by i napp oprlate PI3 ki nase activity. 1027. Use of
6-(1Hindol-4-yl1)-f-(5-{[4-(1-nmethyl ethyl)-1-piperazinyl]nethyll-1,3-oxazol
- 2-yl)-1Hindazoke bydrochloride in the manufacture of a medi canent for
use in the trieat ojN a di sorder nedi ated by inappropriate P13-kinase

| of treating a disorder nediated by inappropriate
P13- ki nase & V|ty 5 conprising adm nistering a safe and effective
amount of a conpound as defi nedoriasadrilerépe of clains 1 to 12, or a
pharmaceutically acceptable salt thereof, to a patient in need thereof. 29.
A nmethod of treating a disorder nediated b¥ i nappropriate P13-kinase

acti vi ty 180corpraogipegné defoardingrtp ngna angf €1 sairimef fl et i e imrtBeinformsf of a
NA544- (5

4- nDrBhoI#%y ne?%m?aéaﬂgﬂgig¥%?e§x§1) 1H i ndazol - 6-y1] - 2- ( net hyl oxy) - 3-
pyri dPnyl ynet hanesul f onam de (R)-mandel ate to a patient in need thereof.

30. A metod of.15 g8l 63) Q'Gsﬁuh%@rﬁyl Hﬁﬂbrﬁh@lﬁmyﬁ%e!hs}gﬂpj _9RIAR G A1E- ki nase
activity 25 conprising admnisteri'ng a safe’and éffective anmount of

6- (1H- i nd{&gqu@;?ZArn@gly{qu ¢$-pyridinylmethanesulfonamide (R)-mandelate

met hyl et hyl ) - 1- pi perazi nyl ] net hyl | - 1, 3- oxazol - 2-y1) - 1H-i ndazol e
hydrochloride to a patient in. neéd thereof. 31. A nethod according to any
one of clains 28 to 30 wh n the disorder nediated 30 by inappropriate
P13- ki nase activity i7:§<?gghir ry disease, a viral infection, a
non-viral respiratory/inf\ection: an allergic disease, an autoi nmune

di sease, an inflammatOoRy di sordef, a cardi ovascul ar di sease, a hematol ogic
mal i gnancy, a neurodegeperative di sease, pancreatitis, nmultiorgan failure,
ki dney disease, platelet qr egation, cancer, spermnotility,
transplan&@tign rejec maft rejection, lung injury, or pain. 35 WO
2010/ 12508 2( Q ‘--ﬁ 104 (COPD), idiopathic pulnonary fibrosis
(IPF), vi®db re atory trHct infectiams, viral exacerbation of
respiratory e i

is niasis, allergic rhinitis,
atopi c dernatltls rheumat oi d ar mul'tiple sclerosis, inflammtory
bowel di sease, thronbosis, at her s, hemat ol ogi ¢ nal i gnancy,
neur odegenerati ve di sease, 5 pancteatitis, nultiorgan failure, kidney
di sease, platel et aggregation, cancer, spermnotility, transplantation
rejection, graft rejection, lung injury, pain associated with rheumatoid
arthrpti s sor oS ﬁ-@-ﬁffo‘ohﬁlyb145(5 {Pﬁﬁkmgﬁﬁk@thﬁﬂﬂﬁbéﬂazh?lﬁ%@tﬂ'ﬁlﬁ Y Yx RBIIL yl)Post
hepatic neural gia, diabétic neuropat ammat ory neur opat hi ¢ paln

(traumm) ,THHppeais Rdroghkeridgl gi a or Central pain. 10




33. A nethod according to any one of clains 28 to 30 wherein the disorder
nmedi at ed by i nappropriate P13-kinase activity is asthma. 34. A nethod
accor di ngvoaosmps@sae of clainms 28 to 30 wherein the di seci@promasmbed 15by
i nappropriate P13-kinase activity is d8D. 20

16. A pharmaceutical composition comprising a compound as defined in any one of
claims 1 to 12, or a pharmaceutically acceptable salt thereof, and one or more

pharmaceutically acceptable excipients.

5 17. A pharmaceutical composition comprising N-[5-[4-(5-{[(2R,6S)-2,6-dimethyl-4-
morpholinyllmethyl}-1,3-oxazol-2-yl)-1H-indazol-6-yl]-2-(methyloxy)-3-
pyridinyllmethanesulfonamide (R)-mandelate, and one or more pharmaceutically

acceptable excipients.

10 18. A pharmaceutical composition  comprising  6-(1H-indol-4-yl)-4-(5-{[4-(1-
methylethyl)-1-piperazinyllmethyl}-1,3-oxazol-2-yl)-1H-indazole hydrochloride, and one or

more pharmaceutically acceptable excipients.

19. A compound as defined in any one of claims 1 to 12, or a pharmaceutically

15  acceptable salt thereof, for use in medical therapy.

20. N-[5-[4-(5-{[(2R,6S)-2,6-Dimethyl-4-morpholinyllmethyl}-1,3-oxazol-2-yl)-1H-
indazol-6-yl]-2-(methyloxy)-3-pyridinyllmethanesulfonamide (R)-mandelate for use in
medical therapy.

20
21. 6-(1H-Indol-4-yl)-4-(5-{[4-(1-methylethyl)-1-piperazinyllmethyl}-1,3-oxazol-2-yl)-1H-

indazole hydrochloride for use in medical therapy.

22. A compound as defined in any one of claims 1 to 12, or a pharmaceutically
25 acceptable salt thereof, for use in the treatment of a disorder mediated by inappropriate

PI3-kinase activity.

23. N-[5-[4-(5-{[(2R,6S)-2,6-Dimethyl-4-morpholinyllmethyl}-1,3-oxazol-2-yl)-1H-
indazol-6-yl]-2-(methyloxy)-3-pyridinyllmethanesulfonamide (R)-mandelate for use in the

30 treatment of a disorder mediated by inappropriate P13-kinase activity.

24, 6-(1H-Indol-4-yl)-4-(5-{[4-(1-methylethyl)-1-piperazinyllmethyl}-1,3-oxazol-2-yl)-1H-
indazole hydrochloride for use in the treatment of a disorder mediated by inappropriate
PI3-kinase activity.

35
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25. Use of a compound as defined in any one of claims 1 to 12, or a pharmaceutically
acceptable salt thereof, in the manufacture of a medicament for use in the treatment of a

disorder mediated by inappropriate PI3-kinase activity.

26. Use of N-[5-[4-(5-{[(2R,6S)-2,6-dimethyl-4-morpholinylimethyl}-1,3-oxazol-2-yl)-
1H-indazol-6-yl]-2-(methyloxy)-3-pyridinylJmethanesulfonamide (R)-mandelate in the
manufacture of a medicament for use in the treatment of a disorder mediated by

inappropriate PI3-kinase activity.

27. Use of 6-(1H-indol-4-yl)-4-(5-{[4-(1-methylethyl)-1-piperazinyllmethyl}-1,3-oxazol-
2-yl)-1H-indazole hydrochloride in the manufacture of a medicament for use in the

treatment of a disorder mediated by inappropriate PI3-kinase activity.

28. A method of treating a disorder mediated by inappropriate PI3-kinase activity
comprising administering a safe and effective amount of a compound as defined in any
one of claims 1 to 12, or a pharmaceutically acceptable salt thereof, to a patient in need

thereof.

29. A method of treating a disorder mediated by inappropriate PI3-kinase activity
comprising administering a safe and effective amount of N-[5-[4-(5-{[(2R,6S)-2,6-dimethyl-
4-morpholinyllmethyl}-1,3-oxazol-2-yl)-1 H-indazol-6-yl]-2-(methyloxy)-3-

pyridinyllmethanesulfonamide (R)-mandelate to a patient in need thereof.

30. A method of treating a disorder mediated by inappropriate PI3-kinase activity
comprising administering a safe and effective amount of 6-(1H-indol-4-yl)-4-(5-{[4-(1-
methylethyl)-1-piperazinyllmethyl}-1,3-oxazol-2-yl)-1H-indazole hydrochloride to a patient

in need thereof.

31. A method according to any one of claims 28 to 30 wherein the disorder mediated
by inappropriate Pl3-kinase activity is a respiratory disease, a viral infection, a non-viral
respiratory infection, an allergic disease, an autoimmune disease, an inflammatory
disorder, a cardiovascular disease, a hematologic malignancy, a neurodegenerative
disease, pancreatitis, multiorgan failure, kidney disease, platelet aggregation, cancer,

sperm motility, transplantation rejection, graft rejection, lung injury, or pain.

32. A method according to any one of claims 28 to 30 wherein the disorder mediated

by inappropriate PI3-kinase activity is asthma, chronic obstructive pulmonary disease
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(COPD), idiopathic pulmonary fibrosis (IPF), viral respiratory tract infections, viral
exacerbation of respiratory diseases, aspergillosis, leishmaniasis, allergic rhinitis, atopic
dermatitis, rheumatoid arthritis, multiple sclerosis, inflammatory bowel disease,
thrombosis, atherosclerosis, hematologic malignancy, neurodegenerative disease,
pancreatitis, multiorgan failure, kidney disease, platelet aggregation, cancer, sperm
motility, transplantation rejection, graft rejection, lung injury, pain associated with
rheumatoid arthritis or osteoarthritis, back pain, general inflammatory pain, post hepatic
neuralgia, diabetic neuropathy, inflammatory neuropathic pain (trauma), trigeminal

neuralgia or Central pain.

33. A method according to any one of claims 28 to 30 wherein the disorder mediated

by inappropriate PI3-kinase activity is asthma.

34. A method according to any one of claims 28 to 30 wherein the disorder mediated

by inappropriate PI13-kinase activity is COPD.



